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Acceleration:    Test    on    Elevated  Railway, 
Berlin    *73G 

 Tests  on  Interurban  Line   743 
 (See  also  Speed-Time  Curves.) 

Accident:  Claims,  Excessive  Awards  in   726 
 Exposure  of  Swindlers   464 
  Fair  Play  for  Corporations  demanded.  471 

 Fly-Wheel,  in  Los  Angeles   *5til 
  [Boehm]    c634 

 near  Lee,  Mass   *191 
 Newark  Grade  Crossing  337,  425,  540 
 Pittsfield   '.   201  Premium  Plan,  Arguments  against   942 
 Record  and  Resultant  Disbursements  of 
Milwaukee   Electric   Railway   &  Light 
Company    903 

 United  States  Census  Report  on  Street 
Railway    890 

 (See  also  Employees.) 
Accounting:     Advantages  of  the  Car-Hour 

Unit  [Mackay]   c36 
•  Daily  Reports  of  Different  Employees...  *840 

 Department   of   Street   Railway  Journal 
[Calderwood]    236 

■-.:^  Distribution    of    the     Discount  Credit 
[Barnaby]    35 

 Failures  in  Methods   527 
 Handling  the  Money  from  Conductor  to 
Bank    236 

 in  Municipal  Ownership   693 
 Office  Confusion   334 
 Standard  Form  of  Report  [Smith]   36 
  [Wilson]    2.37 

Advertising  for  Traffic  (see  Traffic,  Advertis- 
ing for,  and  Traffic  Circulars.) 

Air  Brakes  (see  Brakes,  Air.)  ' 
Albany  &  Hudson  Railroad,  Wooden  Blocks 

as  Insulators  on  Third  Rail  of  [Lea- 
vitt]  c599  [Gonzenbach]  635 

Alexandria  &  Ramlek  Railway,  Egypt   38 
Allis-Chalmers  Company,  Annual  Report  of.  950 
American  Institute  of  Electrical  Engineers, 

Annual  Dinner  200,  280 
 Chicago,  Meeting  of   76 

American    School   of   Correspondence,  Chi- 
cago, Work  of   132 

American  Street  Railway  Association:  Execu- 
tive Committee  Meeting  at  Saratoga.  .311,  329 

 Saratoga  Convention  Exhibits   574 
American    Street    Railway    Mechanical  and 

Electrical  Association   643 
 Programme  of   678 

Appleyard  Syndicate  System  of  Interurban 
Railways  *728,  *758 

Arc  Lamps  for  Interior  Car  Lighting  (St. 
Louis)    *850 

Armatures  (see  Motors,  Electric.) 
Arnold,    B.    J.,    Report    on    Chicago  (see 

Chicago.) 
Asphalt  Paving,  Protection  for,  in  New  York 
[Reed]    *765 

Atlanta,  Creating  Traffic  in   766 
Auckland  Electric  Railway,  Opening  of   55 
Augusta  &  Aiken  Railway   *21 
Aurora,  Elgin  &  Chicago  Railway:  Grinding 

Special  Work  for  Car- Wheel  Flanges...  *329 
 High-Speed  Record  on   598 
 Terminal  Station  in  Chicago   *818 
 Third-Rail  Operation  on   268 

Austria,  Electric  Railway  Systems  of  [Vell- 
guth]    *356 

Automobiles  for  Inspecting,  Cleveland   *899 
Auto-Motor  Cars  in  England   125 

 in  Mexico    *85 
Axle  Keyseater  (Burr)   *535 
Axles  (see  Wheels.) 

B 
Baltimore:  Increase  in  Wages  in   575 

 &  Ohio  Railroad,  Third  Rail  on  [Young].  *39S 
 Repair  Shops  in   *508 
 Swindle  detected  in   88 
 United  Railways,  Annual  Report  of   390 

Berlin:  Elevated  Railway,  Pligh  Voltage  on..  *736 
 Multiple  Unit  Control  System   used  on 
Elevated  Railway   *28 

(Abbreviations:    *  Illustrated,    c  Correspondence.) 

 Street  Railway  Company,  History  of   27(( 
Berlin-Zossen   High-Speed   Railway,  Report 
of   863,  c940 

Bicknell,  Warren  M   *921 
Boiler  Tube  Cleaner  (Weinland)   *44 
Boiler,  Internally  Fired  (Robb-Mumford) . . . .  *676 
Block  Signals:  Problem  of   615 

 Running  by   253 
 System  (Shurman)   *774 
 (See  also  Despatching.) 

Bordeau,  Storage  Battery  Installation  at   *360 
Boston:  Diagram    of    Railway    System  [Co- 
burn]    c*742 

 Elevated     Railway     Company,  Annual 
Meeting  of   91 
  Damage  to  Property  by  Noise   606 
  Pension  System  for  Employees   165 
  Second  Anniversary  of   893 

 to  New  York  by  Trolley   *908 
 New  Tunnel  Routes  87,  735 
 Suburban  Cars  in  56,  87,  124 
 Transfers  in   63 
 Turnstiles     at     Elevated     and  Subway 
Stations    203 

 &  Worcester  Electric  Companies'  Hold- 
ings   249 

  Oil  Sprinkling  on  Roadbeds  by   940 
  Railway,  Tickets  and  Transfers  on...  *701 

Bournemouth,  England  Tramways,  Opening 
of    125 

Brake-Shoe  Adjuster,  Automatic  (D.  S.  R. 
E.  Co.)    *851 

Brakes:  Air,  for  New  York  Subway   200 
 Contract  for  in  St.  Louis   843 
 Duplex  (Neal)   *708  Electrical    Solenoid,    Rochester  Railway 

Company    '740 
 Rope  (McCollum)    *884   at  Oakland   529 

Braking  on  the  Tread  and  Flange  [Stein- 
hauser]    c454 

Bridge:  Construction,    Wooden    Beams  and 
Columns  in  Street  Railway  [Andrews]..  *298 
  [Brooks]    c562 

 with  Suspended  Car,  Mersey  River   *141 
Bridgeport,  Strike  at  778,  809 
British  Westinghouse  Company,  Growth  of..  131 
Brooklyn:  Bridge,  Manhattan  Terminal   546 

 Elevated  Railway,  Engineering  Work  on.  *451  ■      Extensions    830 
  High-Speed  Truck  on  (Peckham) . . . .  *911 

 Railroad     Commissioners'     Hearing  on 
Transit  Facilities  227,  720 

  Editorial  on   2,  97 
 Rapia  Transit  Company,  Annual  Meeting 
of    243 

  New  Power  Station  and  Sub-Stations.  *256 
 Subway  Plans   *452 
 Traffic  Situation,  President  Greatsinger's Letter  on.   35 
 Third-Rail   Protection   at   Elevated  Sta- 

tions   641 
Brooms  for  Sweepers,  Chicago  City  Railway.  273 
Brown  System  of  Discipline  [Williams]   914 
Brussels,  Conduit  Construction  in   *6o8 
Buda-Pest,    Electric     Railway    Systems  of 
[Vellguth]    *3d5 

Buffalo:  Car  Despatching  by  Telephone  in..  *316 
 Employees'  Annual  Ball   245 
 Express  Transportation   89 
 Multiple-Unit  Trains  for  Interurban  Ser- 

vice   *31S 
 Snow  Removal  in   "'478 
 Telephone  Despatching  in   193 

Bureau   of   Expert   Investigation   and  Con- 
struction, Organization  of   720 

Bushnell  Syndicate,  Springfield,  Ohio,  Oper- 
ations of    889 

c 
Calderwood,  J.  F.,  Biographical  Sketch  of...  *723 
California:    Car  Hold-Ups  in   494 

 Southern,   Pluntington   Electric  Railway 
System  in   845 

 (.See  also  Los  Angeles  and  San  Francisco.) 
Canada,   Annual   Report    of   Department  of 

Railways  and  Canals   337 
Car  Bodies,  Maintenance  of  [Libby]   380 

•^^pir  Cleaning  Preparation  (Tera^Sope)   541 
^C'ar- Gpnstruction :  Freight  Car  driven  by  In- 
^~^_ductio'u  Metots  [Weeks]   *842 

 ReTilfOT«e£l-,;^]«r4?6tf  penter]   *836 
 Rochester  Railway   *548 
 Smoking  Compartments  on  City  Cars   568 
 Steel  Floor  Framing  for  Johnstown  Car..  *710 

Car  Door  Catch  (St.  Louis  Car  Company).,.  *534 
Car  Doors,  Double  Swinging   420 
Car  Gate  used  by  Twin  City  Rapid  Transit 
Co   *878 

Car-Hour  Unit,  Advantages  of  [Mackay]   c3S 
Car  I-Iouses:    Central  Market  Street  Railway, 
Columbus    *733 

 Construction  of   *408 
 Defective    c562 
 Doors,  Steel  Rolling  (C.  S.  R.  S.  Co.)...  *421 
 Effect  of  Cinder  Floors  on  Car  Varnish..  383 
 Chicago  City  Railway  Company   *362 
 Heating  and  Ventilating  [Lyle]   *480 
 London  County  Council  Railway   *825 
 and  Repair  Shop,  Scranton   *867 
 St.  Louis,  Destroyed  by  Fire  339,  *423 

Car  Seats:  Brooklyn  Elevated   *849 
 Coverings    c454 
 ■      Rattan  vs.  Plush  for   570 
 Reversible  (St.  Louis)    '►913 
 "Walkover,"  in  Europe  (Peters)   858 

Car  Trap-Doors  for  Switching   *820 
Car  Ventilator  (National)   279 
Car  Window   Sash   Lift  and   Roller  Shade 
(Edwards)    *43 

Car  Wiring,  Damages  from  Defective   726,  924 
Car  Works:  Peoria  Car  Company   782 

 St.  Louis  Car  Company   *812 
Card  System  of  Making  Purchases  [Gaither]  800 
Cars:    Akron  (Semi-Convertible)   *885 
•  Auburn  (Closed)    *806 

 Baltimore  (Closed  and  Open)   *513 
 Braidentown,  Fla.  (Convertible)   '*806 
 Brooklyn  Elevated  (Semi-Convertible)...  *773 
 Burlington  (Closed)   *273 
 Butler,  Pa.  (Semi-Convertible)  *636 
 California   (Combination)    *883 
 Chicago    &    Milwaukee    Railway  (Semi- 
Convertible  and  Express)   *41 

 Cincinnati  (Closed)   *290 
 Cleveland   (Closed)   *47 
 Columbus  (Closed)   *127 
  (Sleeping)    950 

 Columbus,  Delaware  &  Marion  Railway 
(Baggage)    *675 

 Denver  (Closed)   *238 
 •      (Parlor)    *907 
 Detroit  (Closed)  *489  ,  607 
  (Open)    *47 

 Double  Deck   656,  c906 
 Express  or  Freight  (Stephenson)   *272 
 Fond  du  Lac  (Closed)    *44 
 Great  Britain  (Double  Deck)   656 
 for  Interurban  Railways  [Gonzenbach]..  407 
 Jackson  &  Battle  Creek  Traction  Com- 

pany (Combination)   *774 
 Japan  <Closed)    *912 
 Kansas  City  (Closed)    *942 

  (Semi-Convertible)    *3S2 
 Lima  (Open)    *941 
 London  (Closed)  *42,  *774 
 Los  Angeles  (Closed)   *382 

 ■      (Combination)    *94I 
 Massachusetts   (Semi-Convertible)   *3S2 
 Mexico   (Steam)   *85 
 Mobile  (Combination)   *422 
 New  Orleans  (Closed)   •240 
 New  Zealand  (Open  and  Closed)   *745 
 North  Shore  Railroad  (Closed)   *746 
 Old  Colony  Street  Railway  (Emergency).  *702 
 Pittsburg  (Closed)   *600 
 Punxsutawney  (Combination)   *3S3 
 San  Bernardino,  Cal.  (Combination)   *601 
 Schenectady   (Semi-Convertible)   *S47 
 for   Seattle-Tacoma    Interurban  Railway 
[Knowlton]    *053 

 Semi-Convertible,  Roof  Storage   7S0 
 Semi-Convertible   (Stephenson)   *630 
 Spokane,  Wash.  (Semi-Convertible)   '*678 
 St.  Louis  (Semi-Convertible)  705,  i'7a9 
 Stephenson  Development  (Closed)   *534 
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 Tamaqua  &  Lansford  Railway,  Pa.  (Com- 
bination)   *3S4 

 Toledo   (Closed)   *422 
 United  Gas  Improvement  Company  (Par- 

lor)   *536 
Carnegie  Engineering  Building  719,  752 

 Committees  to  Consider   952 
Cj-rnival,  Electric  Railway  Floats,  Los  An- 

geles   *846 
Census  Report  on  Street  Railways  091,  890 
Chamonix  &  Fayet  Railway,  Switzerland   *206 
Chicago:  Arnold's  Traffic  Report. 51,  *77,  »113,  *145, 

160,  187  ■      Editorials  on  1,  63,  99 
  Synopsis    51 

 Calumet  Railway,  Plow  Car  of   *140 
 City  Kailway,  Annual  Meeting  of   305 

  Arbitration  on   719 
 ■      Car  Shop  Methods  of   *362 

  Franchise  Negotiations   810 
  Transfer   Decision   725 

 Committee     on     Local     1  ransportation. 
Meeting  of   161 

 Elevated  Railways,  Annual  Reports  of...  248 
 •      Traffic  Figures   91 
 Engineering  &  Construction  Company...  811 
 Fifty-Second  Avenue  Terminal   *818 
 Franchise  Question  in.. 165,  171,  192,  246,  271 

303~  541,  561,  755,  810,  816,  857,  906,  951  Metropolitan  West  Side  Elevated,  Annual 
Report    573 

 Experience  with  Tliird  Rail   331 
 ■      Growth  of  Traffic  on   465 
 &  Milwaukee  Electric  Railway  Improve- 

ments  271,  688 
 Municipal  Ownership  Act  passed   161 
 New  Elevated  Road  for   56 
 North  and  West  Chicago  Street  Railway 
Companies'    Motion    to    remove  Re- ceivers  685 

 South  Side  Elevated,  Annual  Report  of..  277 
 Subway  Plans   270 
 Transfer  Problems   284 
 Union  Traction  Company,  Developments 
of   693,  705 

 ■      Receivers  appointed  for   641 
Cincinnati,  Georgetown  &  Portsmouth  Rail- 

way, Electricity  op    '286 
Circuit  Breaker,  Sparklets  (Elliott)   '*533 
Cleveland:    Automobile  for  inspecting   *899 
■  Consolidation  in   777,  809 

 Decision  against  Accident  Fakir  in   857 
 Fare  Investigation  in   162 
 Franchises  an  Issue  of  Local  Election   542 

•  Lake  Shore  Electric  Railway  financed....  574 
 Master  Mechanics'  Committee  Meeting..  269 
 Mayor   Johnson's    Fight    against  Street 

Railway  Franchises   249 
 Painesville  &  Ashtabula  Railway,  System 
of    626 

 Street  Railway  Improvements  in   308 
'  Three-Cent  Fare  573,  779  Transfers  at    890 
Cleveland    &    Southwestern    Traction  Com- 

pany,  Interurban  System   *926 
Columbia  Machine  Works  &  Malleable  Iron 

Company,  Works  of   "'128 
Columbus:  Central  Market  Street  Railway...  '*733 
 Consolidation    780 
 Delaware    &    Marion    Electric  Railway, 
Baggage  Car   "'675 
  System  of    '"436 

 London  &  Springfield  Railway  *728,  *758 
 Sleeping  Cars  lor    950 

 Motor  Lubrication  in   '*232 
 Railway  Company,  Annual  Meeting  of..  165 

Compressed  Air  in  Repair  Shops   581 
Concrete,  Use  and  Abuse  of  in  Track  Con- 

struction   3 
Conduit,  Electric:    Construction  in  Brussels.  *658 

  Buda-Pest  Railway  [Vellguth]   '*355 
 ■      in  London  817,  '►821 
 Railways  in  Chicago,  proposed,  and  Cost 

of  (.Arnold]   *150 
Connecticut:  Decision  on  Railroad  Commis- 

sioners' Authority   644 
 Electric  Railways  in  57,  92 
 Paving  Decision  in  561,  644 
 Power  Development   Plans  in  607,  68ti 
 Proposed  Legislation  in  494,  499,  779 

Consolidations,    Advantages    and  Disadvan- 
tages in   435 

Control,     Electro-Pneumatic  Improvements 
(Westinghouse)   '*748,  '*942 

 (See  also  Multiple-Unit  Control.) 
Controller:   "Dead  Man's  Handle"  c331,  593 

 for  New  York  Subway  (G.  E.)   ■*4I2 

 used  on  Valtellina  Three-Phase  Railroad 
"■665,  *796 

Converter,  the  Cooper-Hewitt  Static   "'HI 
Copenhagen,    Denmark,    Elec.ric  Railway. 

System  of  ['Vellguth]   "358 
Corning  &  Painted  Post  Street  Railway  Com- 

pany Benefit  Fund   249 
Crossings:    Noiseless  at  St.  Louis  (Moreno).  587  for  Steam  and  Electric  Railways  (I.  S. 

&  F.  Co.)   *44 
Cylinder  Oil  Atomizer   "'601 

D 
Dakota,  North,  First  Electric  Railway  in   302 
Dayton  &  Troy  Electric  Railway,  Power  Sta- 

tion  Performance   *320 
Denver,  Hauling  Coal  in   274 

 Parlor  Car  in    *907 
 Pension  System  in   861,879 
 Standard  Car    *238 

Des  Moines  City  Railway  Company,  History 
of    278 
 Improvements    744 

Des  Moines,  Colfax  Interurban  Road   *896 
Despatching  Cars  by  Telephone,  at  Buffalo. 193,  ""316 

'*316 

  [Daniell]    296 
Detroit  &  Chicago  Interurban  System   720 
Detroit:  International  Loop  at   110 

 Traffic  Advertising  in   538 
 United  Railway,  Annual  Report  of   246 

  Electric  Trade-Mark,  Prize  for   161 
  Trade-Mark  445,  ■*489 

 Ypsilanti,  Ann  Arbor  &  Jackson  Railway, 
Handling  Freight  on  c529,  771 

Double-Deck  Cars  in  Great  Britain  656,  c906 
Dublin:  rower  Station  Costs  in   810 

 Operation  at    418 
Dubois,  Electric  and  Traction  System  of   *694 
Dubuque,  la.:  Power  Station   334 

 Street  Railway,  Plans  for  Improving   738 
 Strike  at   811 

Dump  Cars  for  Construction  Use  (Kilbourne- 
Jacobs)   *383 

E 
Electric  Traction  in  America,  Growth  of....  c235 
Elevated     Railways     (see     Berlin,  Boston, 

Brooklyn,  Chicago  and  New  York.) 
Emergency  Wagons,  Old  Colony  Street  Rail- 

way   '*702 
 in  Philadelphia  [Wheatly]   *591 

Employees:      Accident     Premiums,  Argu- 
ments against    942 

 Advantages  of  Technical  Papers  for   627 
 .\nnual  Report  of  Louisville  Railway  Re- 

lief Association   249 
 Banquet  to  St.  Louis  Car  Company's   131 
 Benefit  and  Relief  Systems  [Williams]..  914 
 Corning  &  Painted  Post  S:reet  Railway 
Benefit  Fimd   249 

 Daily  Reports   *S40 
 Demands  in  New  Orleans   639 
 Double  Swing  Runs  in  Havana   415 
 How  They  Live,  Robert  E.  Ely  Lecture 
on    339 

 Labor  Unions   786 
 Motormen  and   Conductors'  Pocketbook 
used  on  Youngstown  &  Sharon  Street 
Railway    "'587  New  York  Elevated  Railway,  Demands 
of    403 

 Pension  System  in  Boston   165 
  at  Denver    861,  879 
  at  Washington   718 

 Prizes  for,  in  Ohio   89 
  at  Rockford,  111   89 

 Rights  and  Obligations  of   757 
 Salaries  of  Technical  Men   787 
 Standard  Rules  for,  in  New  York   768 
 Wages  in  Geneva   19 
 •      Increase  in  Baltimore   573 
 ■      Increase  in  Chicago  89,  426 
 •      Increase  in  Massachusetts   338 

  Increase  in  Milwaukee   132 
  Increase  in  New  York  City   83 
  Increase  in  Rochester   129 
  and    Schedule    on    Manhattan  Ele- 

vated, New  York  575,  600,  638 
 Work  of  Y.  M.  C.  A.  among   692 
 •      [Nicholl]   :   717 

Engineering:  Building,  University  of  Penn- 
sylvania   746 

 Firm,  New   606 
 Public  Library  and  the  Engineer   785 

Engines:  Gas  (AUis-Chalmers)   751 
  Horizontal  (Westinghouse)   *301 

 50OO-hp,  in  London  (Suizer)   *830 

*900 

704 

*354 

17 

660 

 Works  of  Brown-Corliss  Engine  Company.  *241 
 (See  also  Power  Stations.) 

England,  Electric  Equipment  for  North- Eastern  Railway   249 
■  (See  also  Great  Britain-) 
Erie,  Cambridge,  Union  &  Cory  Railway  
Europe:  Electric  Railway  Practice  in  [Vell- 
guth]   

 Financial  Possibilities  in  European  Tram- 
ways   

Everett-Moore  Affairs,  Settlement  of  
Express:  and  Terminal   Stations,  Southern 
Ohio    '•172  Transportation,  on  Appleyard  Syndicate 
Interurban  Railways   734   (See  also  Freight.) 

F 
Fares:    Chicago  General  Railway   444 

 on  Hoboken  &  Paterson  Street  Railway, 
Diagram  showing  Fares  charged  [Stiv- 
ers]   

 on  Interurban  Railways,  Appleyard  Syn- 
dicate System  

 Investigation  in  Cleveland  
■  Mileage  Books  on  Interurban  Roads  

 (See  also  Transfers.) 
Feeders:     Calculation    of,     for  Interurban 

Lines  [Jackson]   c*844,  Conduits,  System  of  Manhattan  Railway, 
New  York   *14 

 System  used  in  Philadelphia  [Wheatly]..  *590 
Fender:      Automatic,    and    Wheel  Guard 
(Watson)   *852 

 Test  of  Eclipse  ■:.*674,  814 
Ferry  Landing,  bt.  George,  Staten  Island   "'798 Finance:    American  Capital  in  Holland   235 

 Annual  Report  Baltimore  United  Rail- 
ways   

  Capital  Traction  Company,  Washing- 
ton, D.  C  

  Chicago  City  Railway  
  Chicago  Elevated  Railways  
  Chicago  Metropolitan  West  Side  Ele- 

vated   573 
  Chicago  South  Side  Elevated   277 
  Detroit  United  Railway   246 
  General  Electric  Company   679 

 ■      Iowa  Railroad  Commissioners   810 
  Massachusetts  Street  Railway  Com- 

missioners 125, 
  New  York  State  Railroad  Commis- 
sioners   

  New    York     State    Street  Railway 
Companies   

  Pennsylvania  Street  Railway  Com- 
panies   

*838 

*728 

162 
581 

c940 

390 

199 
305 

24S 

159 157 

39 

232 
 •      Pittsburg  Railways  Company   716 

  Railways  and  Canals  in  Canada   337 
  St.  Louis  Transit  Company   462 
  Toronto  Railway   247 
  Twin  City  Rapid  Transit  Company...  389 

 Chicago,  Arnold's  Report  (see  Chicago.) 
 Cleveland,  Lake  Shore  Electric  Railway, 
Receiver  removed    574 

 Comparative   Cost   of   Steam   and  Elec- 
tricity  on    Cincinnati,    Georgetown  & 

Portsmouth  Railway   292 
 Comparative   Cost  of   Steam   and  Poly- 

phase Traction  737,  741 
 Cost  of  Interurban  Railway  Construction 
[Gonzenbach]    517 

 Engineering  Preliminaries  for  Interurban 
Railways  [Gonzenbach] .  .*370,  406,  448,  '►484 

*516 

 Estimating  Earnings  of  Projected  Inter- 
urban Roads   645 

 Gross  Receipts  for  1902   800 
 Guarantee  of  Bond  Principal   772 
 Interurban  Electric  Freight  Service   228 
 Irish  Tramways  Report   495 
 New  Jersey  Electric  Railways   494 
 New  York  City,  Interurban  Company's 

Quarterly  Report   494   Manhattan    Railway    Quarterly  and 
Half- Yearly  Report   277,  776 

 Operating    Statistics    of   Chicago  Street 
Railways  [Arnold]  

 Paris,  Report  of  General  Omnibus  Com- 
pany   ''^l  Philadelphia     Rapid     Transit  System 

[Wheatly]  '*472,  *502,  *555,  588  Possibilities    for    Capital    in  European 
Tramway  Enterprises   17 

Firebrick,  Steel  Mixture  (McLeod  &  Henry)  *240 
Fire   Insurance:     Car   House  Construction 

*408,  c562,  c743 
  Rules  in   *409 



INDEX. V 

 Philadelphia    Rapid    Transit,    Policy  of 
[Wheatly]    *475 

Fly-Wheel  Accident  in  Los  Angeles   *561 
  [Boehm]    c634 

Fond  du  Lac,  Oshkosh  Interurban  Railway, 
Opening  of   271 

France:    Method  of  Obtaining  Franchises  in.  19 
 Paris-Versailles     Division     of  Western 
Railway    *314 

 (See  also  Bordeaux  and  Paris.) 
Franchises:    Chicago. ..  .165,  171,  192,  246,  271,  303 

541,  561,  755,  810,  816,  857,  906,  951 
 Cleveland,      Mayor      Johnson's  Fight 
against    249 

 Decision  in  Connecticut  on  Authority  of 
Railroad    Commissioners   644 

 France,  Method  of  Obtaining  in   19 
■  Joint  Operation  in  Crawfordsville,  Ind..  809 

 Labor  Clauses  in  [Ingersoll]   417 
 Los  Angeles  Company  688,  778 
 New  York  ,  City,   Interborough  Railway 
Company    464 

 Public   and    Municipal    Ownership,  Na- 
tional Convention  on   245 

 iji  Massachusetts    137 
  [Brandeis]    373 

 Rapid  Transit  System,  Financial  Value  of.  815 
 Taxation,  Immunity  from   284 

  Law  in  New  York  92,  112,  137,  158,  171 
391,  426 

 Toronto   Railway    Company,  Conditions 
of    670 

Freight:    Bill  in  Massachusetts   606 
•  Car  driven  by  Induction  Motors  [Weeks].  *842 

 Earnings  on  Interurban  Roads  579,  580 
 and     Express     on     Electric     Railways  ̂ ; 
[Cooper]   21^,  263 

 Financial  Aspect  of  Interurban  Electric 
Service    228 

 Handling  on  Interurban  Lines  [Hawks].  c529 
771  Cincinnati,    Georgetown    &  Portsmouth 

Railroad    *289 
  Rockford,  111  125,  530 

 Locomotive  for  Fresno,  Cal.  [Brill]   *570 
 on  Valtellina  Three-Phase  Railway. *664,  *797 

 and  Passenger  Station,  Altoona,  la   *897 
 Terminal   Stations,   Lackawanna  &  Wy- 

oming Valley  Railway   *864 
 Sharon,  Ohio    *477 
  Springfield    *731 

 at  Toledo   *532 
 (See  also  Express  Transportation.) 

rFresno,  Cal.,  Heavy  Freight  Locomotive  for 
(Brill)    *570 

Friction  Clutches,  Use  of  Cork  in   952 
Fuse  Blocks,  Single  Branch  (Johns-Manville)  *45 
Fuse,  for  Motors  (Westinghouse)   *273 

 Sparklet  (Elliott)    *533 
Fuel  Oil:    In  California  124,  307 

 in  Metal  Working   *563 
■  Report  on    343 

Gears,  Solid,  for  Interurban  Service   560 
General  Electric  Company:    Annual  Report 
of    679 

 Stanley  Deal   297 
Generators:    Direct  Connected  (Brush)   *848 

 Railway   (Crocker- Wheeler)   *3S1 
  (Stanley)    *884 

Geneva,  Employees'  Wages  in   19 
Germany:    Combination  of  Electrical  Manu- 

facturers   58 
 Recent  Development  in  High-Speed  Elec- 

tric Traction  in   *736 
 Recent  History  of  Municipal  Ownership 
of  Street  Railways  in  [Heyn]   416 

Glasgow:    Power  Station  Costs  in   810 
Grade  Crossings  in  Michigan   308 
(jrades;  Units  for  Indicating  [Hering]   *359 
Grand  Rapids,  Grand  Haven  &  Muskegon 

Railway:     Removing   Sleet  and  Snow 
from  Third  Rail  [G.  R.  H.  M.]   c*420 

Grand   Rapids,   Holland   &   Lake  Michigan 
Railway,  Repair  Car  Shop  Methods  on.  *232 

Great  Britain:    Double-Deck  Cars  in   656 
 Municipal  Ownership  in  [Donald] ..  .30,  72,  376 
 Parliamentary  Electric  Railway  Commis- 
sion for   164 

 Street-  Railway  Statistics   780 
  Analysis  of   245 

 (See  also  England  and  London.) 
C.rinding  Attachment  (Wilmarth  &  Morman).  '*537 
Guy  Anchors  (Stombaugh)   *536 

H 

Hamburg,    Germany:     Interurban  Railway 
near    *525 

 Temporary  Track  Construction  in   *230 
Harris,  John,  Biographical  Sketch  with  Por- 

trait   *642 
Harrisburg,  Pa.,  Plans  for  Consolidation  at..  249 
Harvard  Engineering  Society,  Meeting  of   332 
Harvey,  111.,  Gasoline  Road  for   161 
Havana:    Double-Swing  Runs  in   415 

 Fares,  Increase  in   636 
 Street  Railway  System  of   454 

Headlight:    Adjuster  (Chapman)   685 
 Arc  (G.  E.  M.  Co.)   *50 
 Incandescent  Lamps  for  (G.  E.  Co.)  *490 

Heaters:    for  New  York  Subway  Cars  (Con- 
solidated)   496 

 for  Philadelphia  (Consolidatea)   *772 
Heavy  Electric  Railroading:    Electric  Equip- 

ment for  England   249,  *900 
 Relation    of,    to    Interurban  Railways 
[Wyly]    193 

 Trunk  Lines  *736,  741 
 (See  also  Interurban  Railways  and  Third 

Rail.) 

High-Speed:    on  Berlin-Zossen  Line   863 
 Recent  Developments  in  Germany  [Rei- 
chel]    *736   Comments  on    756 

 on  Schenectady  Railv/ay   337 
 Tests  on  Aurora,  Elgin  &  Chicago  Rail- 

way   598 
Holland:    American  Capital  in   235 

 Electric  Railway  Systems  of  [Vellguth]..  358 
Hungary;  Electric  Railway  Systems  of  [Vell- 

guth]   *355 
I 

Illinois:  Interurban  Railway  proposed  in   200 
 Municipal  Ownership  Legislation  in... 606,  686 

721 

Indiana:    Consolidation    891 
 Legislation  in    739 
 Railway  Company,  Strike  of   330 
 Union  Traction  Company's  Holdings   779 

  Merger  of   464 
Indianapolis:     Consolidated   Traction  Com- 

pany's Interurban  Lines   *141 
 Street  Railway  Company,  Lease  of   92 

Induction  Motors:     Freight  Car  driven  by 
[Weeks]    *842 

 in  Transmission  Plant  at  Montreal  [Mer- 
shon]    '►833  (See  also  Polyphase  Motors.) 

Insulators,  Third  Rail  on  Aurora,  Elgin  c& 

Chicago  Railway  (Gonzenbach)   ""455 Interurban  Railways:    A  Decade  of  Electric 
[Bell]    324 

 Advertising  (see  Traffic  Advertising.) 
 Appleyard  Syndicate  System  *728,  "'758  Block  Signal  for  (see  Block  Signals.) 
 Car  Despatching  (see  Despatching  Lars.) 
 Effect  of  Terminals  on  Business   614 
 Engineering  Preliminaries  for  [Gonzen- 

bach] *370,  406,  448,  '*484,  '"516   Editorials  on  341,  397,  500 
 Estimating  Earnings  of  Projected   645 
 Fayette  to  Chamonix,  Switzerland   "'206 
 Freight  Earnings  on  228,  579 
 Freight  Terminal  Facilities   861 
 near  Indianapolis   "'141 
 in  Iowa,  Comments  on   894 
 Ownership  and  Operation  of,  by  Steam 
Roads    205 

 Present  Practice  in  [Brigden]   295 
 Proposed  in  Illinois   200 
 Relation  of,  to  Steam  Roads  [Wyly]   193 
 Southern  Ohio  Improvements   "'172 
 Through  Travel  on   756 
 Waiting  Stations  on   254 
 for  Western  Pennsylvania   249 

Interstate  Railway  Company's  Holdings   56 
Iowa:    Electric  Railway  Building  in   575 

 Interurban  Railways  in   894 
 Railroad  Commissioners'  Report   810 

Italy:     Electric  Railway  Systems  of  [Vell- 
guth]   *357  40,000- Volt  Transmission  Plant  in   392 

Jack,  Pneumatic  (Garry)   *535 
Jamestown,  N.  Y.,  Plans  for  Electric  Railway 
Development    777 

Jersey  City,  Hoboken  &  Paterson  Street  Rail- 
way, Ticket  System  on  [Stivers]   *838 

Jersey  City,  Validity  of  Jersey  City  &  Bergen 
Railway  Company's  Franchise   779 

Jim  Crow  Law:    Constitutionality  of   194 
 New  Orleans   185 

Joliet,  Plainfield  &  Aurora  Railway,  System 
of    *882 

Kalgoorlie,  Aus.,  Street  Railway  System  of..  *138 Kansas  City:  Consolidation   780 
 Flood  at    *885 
 Standard  Car  in    *942 

Kittredge,  A.  O.,  Obituary   686 

Laboratory,  New  York  State  Electrical  131,  200 
Laclede  Car  Company,  Sale  of   641 
Lackawanna   &    Wyommg    Valley  Railway, 

System  of   861,  "'864 
Lamp  Guard  and  Holder  (Porter  &  Berg)..  *242 
Lang,  Albion  E.,  Biographical  Sketch  and 
Portrait    58 

Lee,  Mass.,  Accident  near   *191 Legal:    Bidwell   Patent  defeated   495 
 Boston,  Damage  to  Property  by  Noise..  606 
 Cleveland,     Decision    against  Accident 
Fakirs    857 

 Connecticut,  Paving  Decision  in  561,  644 
 Fares,  Character  of  Money  offered   943 
 Free  Rides  for  Policemen  and  Firemen 
in  New  York   456 

 New  York,   Decision  against  Franchise 
Tax  Law  in  92,  137,  158 

 New  York,  Metropolitan  Railway,  Suit  to 
stop  Lease   917,  923 

 New  York  &  Rochester  Location,  Hear- 
ing on   541 

 New  York  State  Bonds,  Legality  of   951 
 Notes   194,  456,  711,  943 
 Ohio  Decision  in  Case  of  Accident  from 
Standing  on  Platform   455 

 Pennsylvania  Decision  of  Supreme  Court 
in  Croydon  Controversy   858 

 Wisconsin  Decision  on  Electric  Railways 
reporting  to   State   Railroad  Commis- 

sioner   389 

Lehigh  Valley  Traction  Company's  Adjust- ment of  AfTairs   777,  919 
Lima  Electric   Railway  &  Light  Company, 

Car  for    *941 
Locomotives,   Electric:    Heavy   Freight  for 

Fresno,  Cal.  (Brill)    '570 
 Polyphase,  used  in  Germany   *736 

  Valtellina  Three-Phase  Railway ...  .*664,  "794 
  Wiring   Diagram,    Wollersdorf,  Ger- 

many [Vellguth]   "'354  (Taunton)    *886 
 on  Western  Railway  of  France   *314 

London:     County  Council  Tramway,  Open- 
ing of  817,  '*821  Letter  53,  244,  385,  538,  681,  853 

 Metropolitan  Railway,  Car  Equipment  of,  *69y 

*774 

  Organization  of   719 
Los  Angeles:    Franchises  in  574,  688,  778,  951 

 Floats  in   *846 
 Fly-Wheel  Accident  in   "561 
  [Boehm]    c634 

 Interurban  Railway,  Organization  of....  951 
 Non-Strikers'  Loyalty  rewarded  in   780 
 Pacific  Railway  &  Light  Company,  Car 
for   ,   *941 

 Railway  Terminal   160 
 Traction  Company,  Sale  of   685 

Louisville,  Ky. :    Annual  Report  of  Railway 
Relief  Association   249 

 Holding  Company  organized   919 
 Proposed  Interurban  Lines  at   165 

Lubrication,  Cost  of   780 
■  Steel  Wool  as  an  Aid  in   920 
Lubricant,  Petroleum  as  [Parrish]   706 

M 

McKinley  Syndicate  of  Interurban  Railways..  486 
Madison  &  Fond  du  Lac  Interurban  Railway 
System    856 

Magdeburg,  Wattmeters  on  Cars  in   668 
Management,  Ethics  of  Railway   2 
Manchester,  England,  British  Electric  Com- 

pany, Car  Works  of   308 
Manila:    Street  Railway  Franchise  granted.  405 
Maps:    Appleyard  Syndicate  Interurban  Sys- 

tem   •728 
 Augusta  &  Aiken  Railway   21 
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 Boston  Rapid  Transit  System   c742 
 Brooklyn,  Borough  of    452 
 Brooklyn,  showing  East  River  Tunnel  for 
Extension  of  Rapid  Transit  Subway   22i 

■  Chamonix  Railway   209 
— — Cincinnati,    Georgetown    &.  Portsmouth 
Railway    2!s7 

 Connecticut  and  Massachusetts,  showing 
Bridgeport- Worcester  Electric  Railways.  S09 
 Geneva    20 
 Illinois,  showing  Joliet,  Plainfield  &  Au- 

rora Railway    *882 
 Indiana,  showing  Lines  of  Consolidated 
Traction  Company   141 

 Iowa,  showing  Des  Moines-Colfax  Inter- 
urban  Railway    *S9G 

 Lake  Como,.  showing  Route  of  Valtellina 
Three-Phase  Railway   78S 

 Long    Island    Railroad    Lines  leading 
from  New  York   224 

 Mersey  Railway   519 
 New  York,  showing  Manhattan  Borough. 6(>,  "iO 
 New  York,  showing  New  Transportation 
Facilities    103 

 New  York  and  New  England,  showing 
System  between  New  York  and  Boston.  90S 

 New  York  &  Philadelphia,  proposed  Trol- 
ley Line    880 

 North-Eastern  Railway,  near  Newcastle, 
England    900 

 Ohio  Central  Traction  Company   616 
 Pennsylvania,    showing    Lackawanna  & 
Wyoming    Valley     Railroad,  between 
Wilkesbarre  and  Scranton   864 
 Philadelphia    552 
 Rockford,  Beloit  &  Janesville  Railway...  624 
 Wilkesbarre  &  Hazleton  Railroad   345 
 Wisconsin    531 

Massachusetts:     Annual    Report    oi  Street 
Railway  Commissioners  125,  159 

 Franchises  in   137 
 ■      [Brandeis]    373 
 General  Freight  Bill  in  333,  433,  463,  606 
 Railroad  Commission   Report  of   ~  108 
  Rulings    391 

 Right  of  Eminent  Domain  in   718 
 Street  Railway  Petitions   123 

Massachusetts    Street    Railway  Association: 
Banquet  to  E.  C.  Foster   920 

 Meeting  of    607 
Mechanical  &  Electrical  Association,  Organ- 

ization of  269,  299 
 Editorial  on   283 
 Programme  of    678 

Medway,  Ohio,  Power  Station  of  Appleyard 
Syndicate  System   *578 

Merida,  Yucatan,  Street  Railway  System  of..  635 
Mersey  Railway,  England,  Electric  Traction 
on    *519 

Michigan:    Grade  Crossings  in   308 
 Municipal  Ownership  Bill  in   496 
 Railroad  Commissioner's  Repprt   84 
 State  Supervision  of  Electric  Roads  391,  856 

Mileage  Books  on  Interurban  Railways   581 
Milwaukee  Electric  Railway  &  Light  Com- 

pany, Accidents  and  ,  Resultant  Dis- 
bursements   

Milwaukee,  Novel  Storage  Battery  Installa- 
tion in  817, 

Minneapolis,  Drains  for  Tracks  in  
Montreal:  Street  Railway  Company,  Changes 

in   Personnel    950 
  Power  Station  Additions  [Mershon].  *833 

 Strike  at  280,  SOS,  859 
Motive  Power,  Cost  of,  in  Paris   781 
Motorman's  Mirror  (Brown)   *489 
Motors,  Electric:  Bevel  Gear,  used  on  Cha- 

monix Railway,  Switzerland   *211 
 for  Interurban  Railways  [Gonzenbach] . .  448 
 Large,  Difficulties  of  Building   434 
 Lubrication  in  Columbus   *232 
 for  New  York  Subway  (G.  E.  and  West- 
inghouse)   *412,  *442 

  Test  of   446 
 Shaft  Straightening  in  Lake  Street  Ele- 

vated Shops   *231 
 Transformers  for  Testing  Armatures   c234 
 Valtellina  Three-Phase  Railway   *794 
 (See  also  Acceleration.) 

Motors,  Gasolene,  Possibilities  of   434 
Mutiple-Unit  Control:  used  on  Berlin  Ele- 

vated Railway   *28 
 for  Buffalo  Interurban  Service   *3iS 
 Klectro-Pneumatic  System  (Westing- 
house)   *48,  *748,  *942 

 on  Low  Voltages   470 

903 

*828 
*932 

Municipal  Ownership:    Act  passed  in  Chi- 
cago   161 

 and  Accounting   693 
 Esoteric  Meaning  of   342 
 European  and  American  Methods  [Por- 

ter]   378 
 Germany,  Recent  History  of  Street  Rail- 

way [Heyn]   416 
 in  Great  Britain  [Donald]  30,  72,  376 
 Illinois  Legislation   606 
 Michigan  Bill   496 
 Mueller  Bill  in  Illinois  686,  721 
 Private     Control     of     Street  Railways 
[Yerkes]    528 

 and  Public  Franchise  Convention.  .110,  245,  325 
376,  378,  388,  416,  417,  528 

Nashville,  Tenn.,  Interurban  Development  at  540 
National  Electric  Company,  Organization  of.  t82 
Newark:   Grade  Crossing  Accident  337,  540 

  Finding  of  Jviry  on   425 
 Merger  461,  541,  572,  603,  751 

New  England  Street  Railway  Club,  Meetings 
of   189,  706 

 Outing  of    951 
New    Hampshire,    Railroad  Commissioners' Report    387 
New  Haven  Car  Register  Company,  Sale  of.  464 
New  Jersey:    Change  in  Railroad  Laws   719 

 Financial  Report  of  Electric  Railways   494 
New  Orleans:    Employees'  Demands  in   639 

 "Jim  Crow"  Law  in   185 
New  Publications   93  ,  251,  496  ,  607  ,  891 
New  York  Central  Railroad:    Plans  of.. 28,  125,  308 

 Commission  Appointment   270 
New  York  City:    Interborough  Railway,  Air 

Brakes   for   200 
  Controllers  and   Motors   for    (G.  E. 

and  Westinghouse)   *412,  *442 
  Test  of    446 

  Fifty-Year  Franchise   279 
  and  "L"  Extensions,  Plans  of.*182,  *326,  888 

 :      Laying  Tracks  in   *445 
  Lease  of  Manhattan  Stock   164 
  New  Franchise  granted   464 
  Rail  Bonds   575 
  Strike   720,  778 
  Value  of  Franchise   815 

 Interurban  Railway,  Decision  in  Transfer 
Suit  in    890 

  Quarterly  Report    494 
 Manhattan   Elevated   Railway,  Distribu- 

tion of  Power  on   3,  *4 
  Employees'  Demands   463 
  Feeder  Conduit  System   *14 
  New  Wage  Schedule  of . . . ;  575,  600,  638 
  Quarterly  and  Half- Yearly  Report   277 

776 
.  135 
.  175 
.  *515 

  Results  of  Electric  Traction  on... 
  Train  Schedule   
  Transfer  of  Management  

 Metropolitan  Street  Railway,  Inquiry  on 
Finances.... 462,  493,  540,  606,  644,  683,  692,  923 

 Lease,  Suit  against  917,  923 
  Protection  for  Asphalt  Paving  [Reed]  *765 
  Transfer  Litigation   545,  563 

 Philadelphia   System,   Population  Statis- 
tics Relating  to    880 

 Rapid  Transit  Commission  Bill  303,  333 
  Legislation   575,  613 

 Railroad     Commissioners'     Hearing  on 
Transit  Facilities  ■*176,  183,  292 

  Editorials  on  61,  169 
  Two   Conductors  on   Cars  Proposal, 

Arguments  against    170 
  Traffic  Conditions,  Report  on  [Shep- 
ard]    178 

  Traffic  Obstruction,  Police  to  Regu- 
late   274 

 Regulation  of  Vehicle  Traffic  in   *186 
 Transportation  Problem  in  [Wheatly]  .*64,  *100, *117,  *217 
 ■      Editorials  on  61,  97,  169,  205 

New  \''ork   &  Long  Island  Traction  Com- 
pany, Extension  of   720 

New  York  &  Port  Chester  Railroad,  Location 
Hearing   .'  541,  950 New  York  State:    Annual  Report  of  State 
Railroad  Commissioners   157 

  of  Street  Railway  Companies   39 
 Electric  Railway  Progress  in  Central   856 
 Electrical    Laboratory    Commission  Re- 

port  181,  200 
 Franchise  Tax  Law.92,  112,  137,  158,  171,  391,  703 
 Proposed  Electric  Railway  along  Hudson 
River    303 

 Proposed  Railroad  Board  for  New  York 
City    297 

 Railroad  Commissioners'  Report   284 
 Railway  Bills  before  Legislature   573 
 Standard  Rules  for  Employees   768 

Niagara  Falls:    Power  Station,  Fire  in   243 
 Trolley  Lines  and  Winter  Attractions   '*175 

Norfolk,  Va.,  Increasing  Pleasure  Travel  in.  631 
North  Shore  Railway  Company,  California, 

Cars  for   *746 
Northern    Ohio    Traction    Company,  Semi- 

Convertible  Cars    "'885 
o 

Ohio:   Central  Traction  Company,  System  of.  *616 
 Electric  Railway  Construction  in  1902   88 
 Municipal   Code;   Unconstitutionality  of 
Curative  Act   779 

 Southern,  Interurban  Improvements   *172 
Ohmmeters,  New  Combination  (Machado  & 
Roller)    *677 

Oil  Cup  for  Cylinders  (Lunkenheimer)   *241 Oil:  as  Fuel  in  California   124 
  (See  also  Fuel  Oil.) 

 Separator  (Hoppes)   *45  Solidified  as  Lubricant  (Bruck)   338 
 Sprinkling   on    Roadbed,   by   Boston  & 
Worcester    9^0 

Omaha    &    Council    Bluffs    Street  Railway 
Company,  Incorporation  of   56 

Ontario,  Electric  Railway  Proposition  in   495 
Operating  Practice,  Possibilities  in  the  Di- 

rection of  Improving   627 
Oskalposa,  la..  Street  Railway  in   716 
Overhead  Construction:  on  Columbus,  Lon- 

don &  Springfield  Railway   *730 
 Hanger  (W.  E.  Co.)   *422 
 on  Valtellina  Tnree-Phase  Railway   *788 

P 

Packing    Ring,    Asbestos    Pressure  (Johns- 

Manville)    *5'70 Painting:  of  Car  Bodies  [Libby]   380 
 Car  Methods    882 
 Matching     Time-Changed     Car  Colors 
[French]    229 

 Specifications  [French]   669 
Parcel  Checking  in  Toledo   450 
Paris:    Letter  491,680,855 

 Report  OI  General  Omnibus  Company   781 
Parks  and  Pleasure  Resorts:    Columbus   734 

 Des  Moines  '■   744 
 Development  of   396 
 Locomotives,  Miniature,  for  (M.  R.  Co.).  *538 
 Luna  Park,  Coney  Island   809 
 Metal  Boat  for   *675 
 Northern  Ohio  Interurban  Railways   *441 
 Ohio  Central  Traction  Company   *620 
 Philadelphia    *503 
 Reading,  Management  of   554 
 Richmond,    Fredericksburg    &  Potomac 
Railroad    279 

 Yacht  Racing  Machine  for  (Mechanical 

Specialty)   ••••  *570 
Passenger    Stations:     Cross-Roads  Station, 

Snyderville,  Ohio   *735 
 Sharon,  Ohio   *477  (See  also  Waiting  Stations.) 

Pennsylvania:    Annual  Report  of  Street  Rail- 
ways   232 

 Croydon    Controversy   858 
 Decision  on  Legal  Right  of  Streets   779 
 Elevated     and     Underground  Railway 
Amendment  Bill   336 

Pennsylvania  Railroad:    Tunnel   40 
  Influence  upon  other  Steam  Roads...  580 

Peoria  Car  Company,  Works  of   782 
Petroleum  and  Petroleum  Lubricants  [Par- 
rish]    706 

Philadelphia:   More  Lines  in    920 
 Rapid  Transit  System  [Wheatly]. *472,  *502,  *555 

*58S 

 Steam  Turbines  in    906 
 •      Comments  on   580 

 Subway  and  Elevated  Construction  in   *593   Bids  for  Construction   445 
.            Plans  for   164 

Pipe  Fitting,  Notes  on  [Ripley]   '^667 
Pittsburg   Railways   Company,   Annual  Re- 

port of   716 
Pittsfield  Accident   201 
Polyphase  Railways:  in  Germany,  Develop- 

ments in  [Reichel]   *736 
 Proposed  by  the  Stanley  Company   162 
 Valtellina  Three-Phase  Railway   *788 
  [Hammer]   ■  *663 
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 Wiring    Diagram    Electric  Locomotive 
[Vellguth]    •354 

 (See  also  Power  Distribution.) 
Polyphase  Transmission:  on  Manhattan  Rail- 

way, New  York   *4 
 in  Montreal  [Mershon]   *S33 

Population,  Effect  on  Traffic  [Arnold]   *113 
Port  Chester  &  New  York  Railway,  Favor- 

able Decision  on  Franchise  541,  950 
Porto  Rico,  Electric  Railway  System  in   332 
Portsmoiith-Horndean    Interurban  Railway, 

England,  System  of   *93S 
Portsmouth,  Kittery  &  York  Railway,  Im- 

provements on    913 
Power  Distribution:    Cost  of  High-Tension 
Lines    909 

 Discussion  of  Different  Methods   396 
 for  Interurban  Railways  [Gonzenbach] . .  484 
 on  Manhattan  Railway,  New  York   3,  *4 
 (See  also  Polyphase  Transmission.) 

Power  Stations:    Augusta  &  Aiken  Railway.  *25 
 Brooklyn  Rapid  Transit  Company,  New..  '256 
 Carville,  England    *902 
 Chamonix  Railway,  Switzerland   *20G 
 Compressed  Air  for  Cleaning   581 
 ^Du  Bois   *694 
 Economical  and  Safe  Limits  on  Size  of 
[Lardner]    671 

 Importance    of    Records    of    Pounds  of 
Water  Evaporation  c488,  c635 

 for  Interurban  Railways  [Gonzenbach]..  449 
 Lackawanna  &  Wyoming  Valley  Railway.  *864 
 London  County  Council  Railway   *821 
 Medway,  Ohio   *758 
 Metropolitan  Electric  Supply  Company, 
London    *830 

 New  York  City  , Manhattan  Railway  Sub- 
Stations    *4 

 Records,  Beloit    *623 
 ■      Dayton  &  Troy  Electric  Railway   *320 

  in  Glasgow  and  Dublin  418,  810 
 Safety  Precautions  in   255 
 San   Francisco   *582 
 Seattle  [Knowlton]   *649 

■  Single  vs.   Multiple,  for  Heavy  Service 
[Arnold]   740,  804 

 Storage  Batteries  in  Sub-Stations  203,  341 
  [Blizard]    c271 
  [Lockwood]    c454 

 and    Sub-Stations,    Safety    Devices  in 
[Torchio]    672 

 Valtellina  Three-Phase  Railway   *790 
 Wilkesbarre  &  Hazleton  Railroad   *350 

Princeton,  N.  J.,  New  Jerse-  &  Pennsylvania 
Traction  Company   306 

Prout,  Colonel  H.  G.,  Biography   *306 
Providence  &  Danielson  Street  Railway  Com- 

pany, Officers   162 
Public  Service  Corporation,  New  Jersey,  Or- 

ganization of    890 
Purchase  of  Equipment   433 
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  on  Fayet  &  Chamonix  Railway   *20G 
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 ■      [H.  F.  S.]   c*419 
 Supports    312 
 Wooden    Blocks   as    Insulators   for,  on 
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With  this  issue  the  Street  Railway  Journal  has  made  a 

change  not  only  in  the  style  of  type  but  in  the  arrangement  of 
the  paper,  both  of  which,  we  believe,  will  be  recognized  by  our 

many  readers  as  effecting  a  great  improvement  in  the  typo- 
graphical appearance  and  general  plan  of  the  paper. 

Two  years  ago  the  Street  Railway  Journal  announced  a 
change  in  its  American  edition  from  a  monthly  to  a  weekly 
paper.  The  reason,  as  then  stated,  was  that  the  growth  of  the 
street  railway  field  was  so  rapid  and  the  number  of  new 
achievements  of  the  highest  technical  value  was  so  great  that 
the  industry  could  no  longer  be  properly  served  by  a  monthly 
paper.  The  experience  of  the  last  two  years  has  shown  the 
wisdom  of  this  change,  as  well  as  the  benefits  conferred  on  our 
readers  by  a  weekly  paper.  The  volume  for  1899,  which  was 
the  last  one  in  which  the  paper  was  a  monthly,  contained  902 

reading  pages.  In  1900  we  published  1228  reading  pages,  and 
in  1901  this  number  increased  to  1660.  In  the  year  which  has 

just  passed  the  paper  has  contained  1856  reading  pages,  show- 
ing a  growth  of  more  than  100  per  cent  in  three  years.  We  also 

believe,  and  feel  that  in  this  our  readers  will  agree  with  us,  that 
the  paper  has  improved  in  quality  to  the  same  extent  as  it  has 
increased  in  the  number  of  pages  printed  each  year. 

The  conditions  which  existed  in  1900  are  the  same  to-day, 
but  are  even  more  pronounced.  The  electric  railway  field  is 

constantly  broadening,  and  all  engineers  and  operating  man- 
agers who  wish  to  keep  thoroughly  informed  of  important 

advances  in  it  need  the  best  and  most  prompt  service  which 
can  be  given  them.  In  view  of  this  fact  we  have  decided  to 

establish  the  paper,  commencing  with  this  issue,  on  an  out  and 
out  weekly  basis,  and  will  follow  the  same  general  arrangement 

of  articles  and  style  of  type  in  each  of  the  fifty-two  issues  dur- 
ing the  year.  The  only  important  distinction  in  contents  be- 

tween the  first  issue  of  the  month  and  the  other  issues  will  be 

the  number  of  reading  and  advertising  pages  which  they  will 
contain.  This  difference,  moreover,  will  gradually  diminish, 
due  to  the  constantly  increasing  size  of  the  smaller  issues. 

The  International  Edition  of  the  Street  Railway  Journal, 

which,  up  to  this  time,  has  been  continued  as  a  monthly,  will 
also  be  changed  to  a  weekly  publication,  and  will  be  uniform, 
so  far  as  the  reading  pages  are  concerned,  with  the  American 
edition.  The  digest  in  German  and  French  of  all  principal 
articles,  which  has  proved  such  a  popular  feature  to  our 

foreign  readers,  and  the  special  advertisements  of  European 
manufacturers  and  others  seeking  business  abroad,  will  be  con- 

tinued in  the  issues  published  on  the  first  Saturday  of  each 
month  in  the  copies  circulated  abroad.  We  shall  also,  for  the 

present,  make  a  point  of  publishing  in  the  twelve  large  issues 
articles  which  will  be  of  especial  interest  to  street  railway 
engineers  and  managers  in  foreign  countries. 

In  spite  of  the  increase  in  the  cost  of  publishing  the  Street 
Railway  Journal,  there  will  be  no  change  in  the  subscription 
price  to  either  American  or  foreign  subscribers.  We  take  this 
occasion  to  thank  the  managers,  engineers  and  other  ofificials 
of  street  railway  companies,  who,  in  the  past,  have  liberally 
supplied  us  with  valuable  technical  information  for  use  in  these 

columns,  and  we  hope  that  in  the  future  we  shall  be  given  the 

same  cordial  co-operation  and  will  continue  to  warrant  the 
approbation  and  esteem  of  our  readers. 

Arnold  Traction  Report 

In  another  column  is  given  a  synopsis,  by  B.  J.  Arnold, 

of  his  forthcoming  Chicago  report.  This  is  undoubtedly  the 

most  thorough  engineering  report  on  the  street  railway  prob- 
lems of  a  great  city  that  has  ever  been  attempted.  Not  only 

is  the  author  an  eminent  authority  on  many  of  the  matters 
contained  therein,  but  he  has  further  demonstrated  his  ability 

to  handle  properly  so  great  an  undertaking  by  calling  as  assist- 
ants a  number  of  the  best  specialists  in  various  lines  of  street 

railway  work  that  were  available. 
It  is,  perhaps,  in  one  way  unfortunate  that,  as  a  matter  of 

expediency,  a  synopsis  of  this  report  on  the  Chicago  trans- 
portation problem  was  given  out  before  the  whole  volume  was 

available,  because  fault  might  be  found  with  some  of  the  con- 
clusions by  the  over  critical  before  the  extended  investigations 

upon  which  the  conclusions  were  based  were  known.  Indeed, 
some  little  hasty  criticism  of  the  kind  has  been  indulged  in,  if 

reports  from  Chicago  are  correct.  One  of  the  criticisms  has 

been  that  it  did  not  contain  anything  that  had  not  been  pro- 
posed before.  To  a  level-headed  business  man  or  engineer  the 

fact  that  the  report  contained  nothing  radically  dif¥erent  from 
what  had  been  proposed  at  one  time  or  another  previously 
would  recommend  the  report  most  strongly.  Mr.  Arnold  was 

not  employed  to  invent  sonie  lirand-ncw  plan  of  local  trans- 
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portation.  He  was  engaged  to  point  out  how  to  make  the 

best  use  of  well-known  and  tried  methods,  to  present  a  har- 
monious scheme  of  downtown  terminals  and  subways  to  sup- 

plant the  present  chaos  and  to  furnish  reliable  estimates  on 
the  cost  of  street  railway  construction.  This  he  has  done  to 
the  best  of  his  ability,  and  the  volume  will  no  doul;)t  speak  for 
itself  when  it  appears. 

The  Brooklyn  Hearing 

As  announced  in  our  last  week's  issue  the  complaints  of  the 
people  of  Manhattan  and  Brooklyn  regarding  the  overcrowd- 

ing of  the  transit  facilities  induced  the  Board  of  State  Railroad 

Commissioners  to  appoint  Monday,  Dec.  29,  for  a  public  hear- 
ing in  Brooklyn  and  the  following  day  for  a  similar  hearing  in 

Manhattan.  As  we  go  to  press  the  details  of  the  Brooklyn 
hearing  are  at  hand,  and  deserve  a  passing  comment.  The 

complaints  filed  by  the  several  protesting  organizations  with 
the  Railroad  Commissioners  concerning  the  l^rooklyn  roads 
were  couched  in  rather  general  terms.  The  principal  one, 
however,  was  that  the  Brooklyn  Rapid  Transit  Company  runs 
too  few  cars,  thereby  compelling  people  to  stand  at  nearly  all 
hours  of  the  day.  The  hearing  on  Monday  was  called  to  enable 
the  complainants  to  submit  evidence  upon  these  points. 

The  several  organized  public  bodies  interested  in  the  pre- 
vailing agitation  were  represented  by  legal  talent,  and  there 

were  probably  100  citizens  on  hand  to  witness  the  proceedings 
and  give  evidence.  In  view  of  the  wide  publicity  given  by  the 
press  to  the  hearing  the  attendance  must  have  been  somewhat 
disappointing  to  the  promoters  of  the  agitation. 

The  striking  feature  of  the  complaints,  as  drawn  from  the 
evidence  submitted,  was  the  unanimity  with  which  the  several 
witnesses  detailed  the  minor  inconveniences  of  travel  on  the 

crowded  lines  to  which  they  and  their  families  had  been  sub- 
jected. As  the  witnesses  omitted  in  many  cases  the  specific 

information  as  to  the  time  of  day,  the  particular  car  or  route, 

the  investigation  proceeded  upon  such  general  lines  as  to  be 
of  little  service  either  to  the  Commission,  the  railroad  company 

or  the  public  interests.  Much  time  was  also  devoted  to  such 
details  as  the  jerking  of  the  cars  of  the  surface  lines  and  the 
trains  of  the  elevated  lines  in  starting  and  stopping,  to  the 
alleged  improper  ventilation  and  heating  of  cars  and  trains,  the 
failures  of  motormen  to  stop  for  intending  passengers  at  street 
intersections,  the  needs  of  additional  transfer  privileges  and 

the  failure  of  cars  to  wait  for  one  another  at  connecting  trans- 
fer points,  the  slow  movement  of  surface  cars  through  the 

crowded  sections  of  the  city,  the  inability  of  conductors  to 

pass  through  the  crowded  cars  to  collect  fares,  etc.  The  evi- 
dence submitted  upon  the  primary  complaint  of  the  over- 

crowded cars  contained  nothing  that  the  Railroad  Commis- 
sioners, the  company  and  the  public  are  not  already  familiar 

with,  and  not  one  of  the  complainants  had  any  feasible  sug- 
gestion to  offer  for  the  amelioration  or  solution  of  the  annoy- 

ing conditions  that  are  freely  admitted  by  all  concerned  to 
exist.  In  other  words,  the  hearing,  which  had  been  heralded 
for  a  number  of  days  in  the  metropolitan  press  as  an  uprising 
of  the  public  to  secure  better  service  from  an  overbearing 
corporation,  practically  resolved  itself  into  a  sort  of  clearing 
liouse  for  all  the  complaints  of  every  character  against  the 

•operating  companies  that  a  lot  of  querulous  individuals  could 
Ibring  together  at  one  time.  Were  it  not  a  matter  of  so  great 
importance  the  failure  of  the  hearing  to  uncover  the  real 
trouble  could  almost  be  described  as  ludicrous. 

In  behalf  of  the  Brooklyn  Rapid  Transit  Company  its  repre- 
sentatives submitted  that  the  overcrowded  conditions  in  the 

rush  hours  were  acknowledged,  and  could  not  be  avoided  until, 

through  the  co-operation  of  the  people  and  their  public  ser- 
vants, additional  privileges  were  granted  to  enable  them  to 

expand  their  transportation  facilities.  •  As  to  the  overcrowd- 

ing in  the  non-rush  hours  the  position  of  the  company  has 
always  consistently  been  that,  barring  unavoidable  delays  on 
account  of  street  congestion,  its  service  is  fairly  regular  and 

ample  for  the  traffic  offered.  An  investigation  of  non-rush 
hour  conditions  by  the  Board  of  Railroad  Commissioners  was 

welcomed  by  the  railway  company,  with  the  promise  that  it 

would  be  guided  by  any  reasonable  recommendation  the  Com- 
missioners might  see  fit  to  make. 

Ethics  of  Railway  Management 

Street  railway  properties  may  be  said  to  reflect  the  character- 
istics of  the  managing  mind,  and  the  results  obtained,  although 

affected  in  a  measure  by  external  conditions,  may  almost  in- 
variably be  traced  directly  to  this  source.  Not  the  least  im- 

portant of  these  considerations  is  the  financial  policy  of  the 
owners,  which  not  only  affects  the  operating  department,  but 

may  be  plainly  discerned  in  the  engineering,  construction  and 

equipment  of  the  system.  This  is  especially  true  of  the 
methods  employed  in  the  upbuilding  of  new  properties,  which 
may,  therefore,  be  classified  as  promotion  projects,  investments 
or  accumulative  properties. 

Promotion  methods  are  felt  where  a  property  is  seemingly 

well  constructed,  but  actually  lacks  stability  in  the  character 
of  its  engineering.  The  factor  of  safety  is  often  disregarded 
entirely,  track  construction  and  ballasting  are  not  given  the 
attention  they  merit,  and  there  may  be  lack  of  sufficient  copper 
for  transmission  and  poor  bonding  in  the  return  circuit.  But 
in  this  class  stress  is  always  laid  on  the  finish  and  lettering  of 
cars  and  the  architectural  effect  of  the  power  station,  while 

many  details  are  sacrificed  in  which  money  should  be  expended 
to  produce  mechanical  efficiency.  As  a  result  the  maintenance, 
cost  and  operating  expenses  will  soon  be  equal  to,  if  not 

greater  than,  the  gross  income.  These  roads  are  sometimes 
made  to  pay  a  temporary  revenue  on  the  capital  invested  by  the 
diversion  of  money  which  should  go  towards  maintenance  of 

the  property.  The  fallacy  of  a  wrong  start  in  building  a  rail- 

road on  the  promoter's  lines  will  always  burden  the  property 
with  a  large  maintenance  cost,  and  if  the  maintenance  is 
neglected  the  property  will  constantly  depreciate. 

Investment  properties,  on  the  other  hand,  present  a  much 
healthier  character.  The  construction  throughout,  barrin 
errors  in  judgment,  is  on  a  more  substantial  basis  of  uniform 
excellence ;  the  roadway,  rolling  stock  and  power  stations  are 

designed  to  meet  the  traffic  conditions  of  the  locality,  and  pro- 
vision is  made  to  meet  the  increasing  demand  for  transporta- 

tion facilities.  In  this  respect,  particularly,  the  policy  of  in- 
vestment properties  differs  considerably  from  the  promotion 

method,  which  often  builds  roads  in  a  territory  where  there  is 
not  sufficient  traffic  to  warrant  construction.  In  investment 

enterprises  the  weight  of  the  rail,  the  ballasting  of  the  track, 
the  rolling  stock  and  all  the  component  parts  of  the  system 
are  devised  with  a  sufficient  factor  of  safety  to  serve  fully  the 

purpose  intended  with  only  normal  wear  and  depreciation. 
Referring  briefly  to  the  third  class,  or  accumulative  type,  it 

may  be  said  that  this  generally  grows  out  of  the  movement  of 
a  few  local  men  of  means  co-operating  in  building  a  road  for 
the  convenience  of  the  people  of  the  town,  and  turning  the 

revenue  into  the  expansion  of  the  system  as  the  demand  re- 
quires. A  number  of  properties  have  been  developed  in  this 

way,  especially  in  the  East,  and  are  generally  well  managed. 
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Having  broadly  considered  the  points  involved  in  the  gen 
eral  methods  of  building  up  these  properties,  it  is  interesting 
to  study  the  effect  of  the  managing  spirit  on  the  operation,  for 
in  no  other  industry  is  the  employee  brought  into  such  intimate 

personal  relation  with  the  public.  Courtesy  and  civility  can- 
not reasonably  be  expected  of  employees  where  the  managing 

spirit  is  domineering  and  unjust.  The  right  kind  of  discipline 
will  not  engender  an  antagonistic  spirit  in  employees,  but  will 
promote  manliness  and  candor,  and  equity  will  conunand  their 
respect.  The  effect  on  the  pulilic  will  be  to  make  the  road 
popular  and  to  eliminate  the  many  annoying  occurrences  which 
arise  between  the  dissatisfied  employer  and  the  exacting  public. 

Manhattan  Railway  Distribution 

In  the  ecjuipnient  of  the  Manhattan  Railway  for  electrical 
operation  some  interesting  problems  in  distribution  developed, 
owing  to  the  peculiar  character  and  conditions  of  service  for 
which  provision  had  to  be  made.  These  had  been  anticipated 

by  the  engineering  department,  and  it  is  gratifying  to  learn 
that  the  plans  which  were  worked  out  for  this  purpose  and 
were  described  by  Mr.  Stillwell  in  the  Street  Railway 

Journal  of  Jan.  5,  1901,  were  found  in  practice  to  be  entirely 
adequate  to  meet  the  situation.  The  descriptions  presented 
elsewhere  in  this  issue,  therefore,  of  two  important  branches 

of  the  equipment,  show  that  the  completed  work  corresponds 
very  closely  with  the  plans  as  originally  adopted,  and  that 
such  modifications  as  were  made  affected  unimportant  details 

only.  The  sub-stations  and  the  conduit  system  are  particularly 

interesting,  as  they  are  not  only  on  a  scale  of  greater  magni- 
tude than  any  similar  service  in  the  country,  but  because  they 

provide  for  the  successful  handling  of  the  large  amount  of 
current  required  for  this  system  at  the  unusually  high  potential 
of  11,000  volts. 

The  system  of  underground  conduits  for  this  high-tension 
service  is  one  of  the  most  extensive  ever  constructed,  and  may 

be  accepted  as  embodying  the  highest  standard  of  modern 
practice.  The  conditions  under  which  this  work  was  carried 

on  were  unusually  severe,  owing  to  the  peculiar  sub-surface 
construction  throughout  the  city,  particularly  in  the  older 
parts  where  the  obstructions  form  a  perfect  network  of  gas  and 
water  mains,  sewer  pipes  and  electrical  conduits  of  all  kinds. 
It  was  found  necessary  to  provide  many  original  forms  of 

construction  for  the  manholes  and  conduits,  and  it  is  men- 
tioned that  the  layout  was  changed  in  some  particular  feature 

on  nearly  every  block  of  the  entire  13  miles  of  suljway  which 
comprise  the  system.  Many  examples  of  this  kind  are  cited 
by  the  engineers  who  had  charge  of  the  work,  including  one 

in  which  twenty-two  ducts  were  carried  through  a  space  only 
15  ins.  high,  thus  necessitating  the  complete  rearrangement  of 
the  general  plan  at  that  particular  point.  The  crossing  of  the 

Harlem  River  to  supply  the  extension  of  the  ele\'ated  lines 
into  the  Bronx  was  another  difficult  task. 

The  method  of  handling  the  heavy  current  in  the  suli- 
stations  and  delivering  it  to  the  third  rail  involved  several 

departures  from  ordinary  street  railway  practice,  especially  in 

the  switching  apparatus,  and  the  constructive  details  de- 
veloped in  this  undertaking  mark  a  distinct  advancement  in  the 

art.  The  maximum  capacity  of  each  nf  these  stations  when 

fully  equipped  will  approximate  15,000  kw,  which  is  equivalent 

to  the  output  of  many  power  plants  supplying  current  to  fair- 
sized  city  systems.  But  it  is  in  the  perfection  of  details  rather 
than  in  the  magnitude  of  the  enterprise  that  the  operating 
managers  will  find  the  most  instructive  lesson. 

I  he  Manhattan  management  and  the  engineering  depart- 
ment are  to  be  commended  for  their  splendid  achievement, 

and  the  community  is  to  be  congratulated  upon  the  completion 

of  a  system  that  cannot  fail  to  contribute  largely  to  the  com- 
fort and  convenience  of  the  people  of  the  cit}'. 

The  Use  and  Abuse  of  Concrete 

W  ithin  recent  years  concrete  has  become  a  material  which  is 

largely  used  in  heavy  electric  railway  structures,  and  for  engine 

and  machinery  foundations  it  is  readily  moulded  into  any  in- 
tricate form,  self  leveling  and  exceptionally  solid  and  durable 

when  complete.  It  is  so  easy  by  this  simple  means  to  build  up 
a  solid  structure  for  any  purpose  that  constructing  engineers 
are  beginning  to  be  a  little  over  zealous  in  their  endeavors  to 
invoke  its  aid  in  making  their  work  permanent. 

Prominent  among  the  instances  where  this  is  overdone  is  the 

use  of  concrete  in  some  modern  forms  of  pavements.  An 

instance  to  which  particular  reference  may  be  made  is  the  de- 
vice of  excavating  a  street  to  the  depth  of  18  ins.  or  20  ins.  and 

laying  a  deep  girder  rail  on  ties  spaced  at  considerable  distance 
apart,  and  ramming  a  substantial  depth  of  concrete  under  the 
lower  flange.  So  far  this  is  good  construction,  but  when  it 

comes  to  covering  the  entire  street  with  a  bed  of  first-class 
concrete,  laid  up  in  Portland  cement  to  a  depth  of  12  ins.  or  14 
ins.  and  allowing  this  bed  to  lock  over  the  lower  flanges  of  the 
rails,  up  to  within  about  4  ins.  of  the  upper  head  thereof,  and 

using  for  the  purpose  the  best  Portland  cement  that  money  can 
buy,  it  seems  as  though  the  matter  was  being  carried  a  little  too 
far.  The  situation  is  still  further  aggravated  by  laying  on  top 
of  this  structure  hard  burnt  brick,  locking  them  together  with 
Portland  cement  and  sand  mixed  half  in  half.  In  a  few  years 
time  the  whole  structure  becomes  so  dense  and  solid  that  it 
rivals  a  steel  armor  plate. 

It  is  a  regretable  fact  that  pavements  and  railway  structures 
of  this  kind  have  to  be  disturbed  for  other  reasons  than  because 

parts  are  vv'orn  out.  Special  work  at  cross-overs,  extra  turn- 
outs, double  tracks,  rebonding  and  a  few  other  legitimate 

changes  give  plenty  of  reasons  why  the  contractor  should  avoid 
making  the  structure  too  solid,  but  when  there  is  added  to  this 

the  frequent  necessity  of  disturbing  the  pavement  because  of 
burst  water  mains,  leaking  gas  mains,  or  even  the  relaying  of 
an  entire  line  of  pipe,  it  is  certainly  time  to  believe  that  there 

is  such  a  thing  as  making  a  roadbed  needlessly  good.  A  con- 
crete structure  of  the  character  described  is  only  removable  at 

the  expense  of  a  great  deal  of  labor.  To  remove  it  by  hand 
means  hours  of  arduous  work  with  picks,  drills  and  chisels,  and 
more  often  it  is  best  to  invoke  the  aid  of  powerful  concrete 
breakers  of  the  pile  driver  type  or  even  explosives. 

In  view  of  these  facts,  the  truth  of  which  is  being  almost 
daily  demonstrated,  it  does  not  seem  too  much  to  suggest  that 
in  many  of  these  cases  it  will  be  better  to  use  at  least  a  cheaper 
grade  of  cement  and  less  of  it.  and  still  produce  a  structure 
which  is  practically  just  as  good.  As  far  as  pavement  con- 

struction is  concerned  it  also  does  not  seem  beyond  belief  that 
a  very  satisfactory  hard  burnt  brick  pavement  could  be  made 
on  a  well  rolled,  carefully  made  macadam  foundation,  and 
locked  in  place  with  a  less  expensive  cement.  This  would  form 
a  pavement  almost  as  durable  as  the  more  expensive  arrange- 

ment, and  certainly  very  much  easier  to  take  up  and  repair.  It 
is  bad  enough  from  the  street  railway  companies'  point  of  view 
to  1;c  obliged  to  spend  money  for  pavements  at  all,  but  to  spend 
too  much  money  to  gain  what,  in  some  respects,  appears  to  he 
a  positive  disadvantage,  seems  to  merit  reconsideration. 
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SUB-STATIONS  OF  MANHATTAN  RAILWAY 

In  the  descriptions  of  the  Manhattan  Railway  Company's 
ele:trical  equipment,  now  rapidly  nearing  completion,  little  has 
been  said  in  these  columns  regarding  the  structural  details  of 
the  sub-stations,  although  the  electrical  side  of  the  equipment 
has  been  very  thoroughly  treated  by  L.  B.  Stillwell  in  the 
Street  Railway  Journal  of  Jan.  5,  1901.  The  system  is  ope- 

rated from  one  central  power  house,  located  at  Seventy- Fourth 
Street  and  East  River,  where  three-phase  alternating  current 
is  i:>roduced  and  sent  out  at  11,000  volts,  over  heavy  three- 
conductor  cables,  to  the  seven  outside  sub-stations,  where  the 
current  passes  through  step-down  transformers  and  thence  is 

8.  the  first-story  front  is  of  massive  pink  granite.  Above  this 
rise  three  stories  of  brown-tinted,  fire-flashed  brick,  mottled 
by  irregular  metallic  spots.  The  whole  is  relieved  by  moulded 
brick  of  the  same  quality  of  material,  and  used  in  ornamental 
string  courses,  and  in  the  cornice.  A  sill  course  of  pink  granite 
is  placed  imder  the  fourth-story  windows,  and  the  parapet  is 
surmounted  by  a  granite  water-table.  The  total  height  of  these 
buildings  is  about  65  ft.  above  the  sidewalk. 

In  the  interior  arrangement  of  stations  Nos.  2,  3,  5,  6  and  7 
the  rotary  converters  are  carried  upon  concrete  foundations, 
built  up  to  the  level  of  the  first  floor.  They  are  placed  in  two 
parallel  rows,  with  a  passageway  between  them,  the  space 
occu]iied  Ijy  the  converters  being  appro.ximately  26  ft.  x  77  ft. 

FIG.  L-TYPICAL  INTERIOR  VIEW  OF  MANHATTAN  SUB-STATION— ROTARY   ROOM   OF  NO.  8 

taken  to  rotary  converters  at  390  volts.  From  these  converters 

direct  current,  at  625  volts,  is  delivered  to  a  single-conductor 
cable,  through  which  it  passes  to  the  third  rail.  The  maximum 

installation  for  each  sub-station  is  six  1500-kw  rotary  con- 
verters, each  with  its  group  of  three  step-down  transformers; 

a  motor-generator  set  for  starting  the  rotaries  from  the  direct 
current  end ;  two  boosters,  for  controlling  the  output  of  two 
floors  of  storage  batteries,  representing  a  3000-kw-hour 
capacity,  and  the  complete  equipment  gives  a  total  nominal  out- 

put for  the  station  of  16,000  hp.  Fig.  i  is  an  interior  view  of  a 

typical  sub-station,  in  which  four  rotaries  and  their  auxiliary 
equipment  have  been  installed. 

The  ground  plan  of  these  buildings  is  rectangular,  and  ap- 
proximately 50  ft.  X  100  ft.,  being  as  near  this  dimension  as  the 

irregularity  of  two  downtown  lots  will  permit.  The  buildings 
are  of  fireproof  construction  throughout,  and  considerable 
pains  have  been  taken  to  make  the  architectural  features  dis- 

tinct and  attractive.    In  the  case  of  stations  Nos.  2,  3,  6,  7  and 

This  bay  is  spanned  by  a  25-ton  electric  crane,  traveling  on 
heavy  plate  girders,  which  are  supported  by  the  interior  col- 

umns of  the  building.  These  columns  also  form  the  support 
for  the  transformer  and  switchboard  galleries  which  nm 
around  the  entire  building  at  a  height  of  17  ft.  6  in.  above  the 
first  or  rotary  floor.  In  the  front  of  each  station  this  gallery 

widens  to  19  ft.  4  ins.,  and  on  it  are  located  the  direct-current 
switchboard,  the  alternating  panel  board  and  the  operating 
bench  board. 

Directly  over  the  switchboard  gallery,  and  at  a  height  of  15 

ft.  above  it,  is  located  the  high-tension  or  oil-switch  gallery. 
This  is  of  the  same  dimensions  as  the  switchboard  gallery.  The 
transformer  galleries  are  approximately  10  ft.  widp,  and  are 

spanned  by  a  5-ton  hand  crane,  which  travels  the  entire  length 
of  the  gallery  on  two  lo-in.  channels,  framed  respectively  to 
the  interior  crane  columns  and  to  the  exterior  wall  columns. 

Air  is  furnished  to  the  transformers,  which  are  of  the  air- 

cooled  tvpe,  from  motor-driven  blowers  located  in  the  base- 
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iiient  of  each  station,  and  passing  through  expanded  metal  and 
plaster  air  ducts  running  underneath  the  transformer  galleries, 
as  shown  in  the  general  view  of  station  4,  Fig.  9. 

Above  the  transformer  and  switchboard  galleries  in  stations 

2,  3,  5,  6  and  7  are  two  floors  of  storage  batteries.  These 
floors  occupy  only   four-fifths  of  the  ground  plan  of  the 
stations,  the  buildings  being  reduced  in  length 
at  the  third  or  lower  storage  battery  floor  by 
20  ft.,  forming  an  extension  over  the  two 
lower  stories,  which  is  covered  by  a  large  sky- 

light, 8  ft.  X  32  ft.,  built  entirely  of  copper 
and  heavy  wire  glass.     This  skylight  has 
movable  louvres,  which  admit  the  maximum 

quantity  of  light  and  air  at  all  times,  and  aids 
greatly  in  ventilating  the  rotary  floor  and 
transformer  galleries. 

An  elevator  well,  6  ft.  x  6  ft.,  is  built  in  the 

front  of  each  station,  usually  in  the  left-hand 
corner.  This  elevator  serves  all  floors,  in- 

cluding the  basement.  The  walls  of  the  ele- 
vator shaft  are  of  steel  and  terra  cotta  con- 

struction, with  fireproof  doors  at  all  landings. 
In  the  construction  of  stations  Nos.  4  and 

8  the  concrete  foundations  for  the  rotaries 

have  been  dispensed  with,  and  the  machines 

are  supported  directly  by  the  steel  girders  of  the  ground  floor. 
Provision  was  made  in  the  steel  design  to  bolt  these  machines 
down,  but  experience  has  shown  that  this  is  unnecessary,  as  no 
movement  whatever  has  been  detected  during  several  months 

operation,  the  bed-plate  being  simply  grouted  to  the  cement 
floor.    The  total  weight  of  each  rotary  is  about  53  tons,  and 
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FIG.  2.-C0MBINED  PASSENGER  AND  ROTARY  SUB-STATION  AT  llOTII  STREET 
LOOP,  FACING  CENTRAL  PARK 
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FIG.  3.-S0UTH    ELEVATION  OF  NO.  4  SUB-STATION,  AND  ELEVATOR  TOWER  FOR  PASSENGER  STATION 



STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  i. 

this  is  now  considered  suf- 
ficient to  keep  the  machine 

in    its    position  without 

,  fastening. 
Stations  Nos.  4  and 

are  practically  the  same  in 
structural  details  relating 
to  the  sub-station  proper. 
In  both  the  battery  rooms 
are  located  below  the 

rotary  floor,  and  in  No.  4 
they  are  below  the  surface 
of  the  ground,  while  at 

FIG.  5.— CROSS-SECTION  OF  SUB-  STATION  NO.  4,  AND  PASSENGER  TOWER 

No.  8  the  topographical  features  are  such  that  light  and  air  are 
obtained  from  the  rear  for  both  basement  and  sub-basement. 

COMBINATION  PASSENGER  AND  SUB- STATION  AT 
UOTH  STREET 

Station  4,  an  exterior  view  of  which  is  presented  in  Fig.  2, 
is  somewhat  unique,  inasmuch  as  it  is  the  only  one  in  the  sys- 

tem where  the  sub-station  and  a  passenger  station  have  been 
combined  in  one  building.    It  may  well  be  taken  for  a  model 
of  what  a  rotary  station  should  be,  although  the  battery  rooms 
have  not  the  advantage  of  light  and  air  obtained  in  No.  8.  It 
is  located  on  the  north  side  of  iioth  Street,  120  ft.  east  of  the 
building  line  of  Manhattan  Avenue,  and  occupies  a  plot  50 
ft.  X  100  ft.,  with  a  tower  at  the  southwest  corner,  27  ft.  x  27  ft, 

and  five  stories  high,  containing  the  pas- 
senger  elevators  and  stairways  leading  to 

the  passenger  platform  and  track  stations. 
An  entrance  loggia,  one  story  in  height,  ex- 

tends 10  ft.  to  the  east  of  this  tower,  the  pas- 
senger entrance  being  from  the  south,  with  exit 

to  the  west.    This  exit  is  also  protected  by  a 

one-story  loggia  built  of  wood,  copper  covered, 
and  containing  three  large  windows,  arranged 
to  lower  into  the  wood  paneling.    The  south 
elevation.  Fig.  3,  longitudinal  section.  Fig.  4, 
and  cross  section.  Fig.  5,  show  clearly  the  most 

important  details  in  the  design  and  construc- 
tion of  this  building. 

The  architectural  features  of  this  station 

differ  materially  from  those  of  the  others.  It 
stands  on  a  city  parkway,  where  no  heavy 
trucks  are  allowed,  and  faces  the  northwesterly 
entrance  to  Central  Park  on  the  south,  with 

Morningside  Heights  and  St.  John's  Cathedral 
on  the  west.  Even  now  it  is  a  neighborhood  of 

fashionable  apartment  houses,  and  conse- 
quently an  effort  has  been  made  to  build  in 

keeping  with  the  surroundings.  In  Fig.  2  is 

shown  the  south  and  easterly  sides  of  the  build- 
ing, with  the  entrance  loggia  of  the  tower.  The 

fourth  and  fifth  floors  and  roof  of  the  tower, 
together  with  passenger  bridges  leading  to  the 
station  platforms,  are  hidden  from  view  by  the 
track  structure.  The  building  is  constructed  of 
a  brownish  shade  of  fire-flashed  brick  similar 
in  quality  to  the  other  stations,  with  trimmings 

street  Railifr,!/  Jiurnal 
FIG.  6.— PLAN  OF  BASEMENT  IN  SUB-STATION  NO.  4 



FIG.  7.— PLAN  OF  SUB-BASEMENT  IN  SUB  STATION  NO.  4,  ARRANGED  FOR  STORAGE  BATTERIES 
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of  "Portage  Entry,"  red  sandstone,  all  eight-cut  work.  The 
roofs  of  the  high-tension  gallery,  elevator  tower  and  entrance 

loggia  are  of  "Conosera"  hard-vitrious  red  roofing  tile,  while 

FIG.  11.—  STARTING  SET  IN  STATION  NO.  4 

cornice  and  gutters  are  of  heavy  ornamental  copper,  30  ins. 
wide. 

The  direct-current  cal)les  to  the  elevated  structure  have  Ijeen 

carried  as  high  as  possible  in  the  switchboard  tower.  They 

leave  the  station  at  a  point  above  the  third-story  windows  and 
directly  below  the  cornice.  The  great  height  of  the  elevated 
structure  at  this  point,  59  ft.  4^/^  ins.,  makes  this  possible. 

Owing  to  the  peculiarities  of  the  site  of  station  No.  4,  which 
was  an  old  ravine  filled  in  with  ashes,  it  was  necessary  to  ex- 

cavate to  a  depth  of  32  ft.  for  the  column  footings.  At  this 

depth  a  comparatively  good  foundation  was  made,  on  what  de- 
veloped into  an  old  brook  bed;  in  fact,  considerable  flow  of 

water  was  encountered  near  the  tower  footings,  and  provision 

had  to  be  made  for  allowing  this  free  passage  by  building  8-in. 
sewer  pipes  through  the  concrete  footings  at  intervals,  although 

to  guard  against  a  stoppage  of  this  flow  and  the  possible  back- 
ing up  of  water,  the  entire  basement  and  sub-basement  as  well 

as  all  wall  footings  were  waterproofed.  This  waterproofing 
was  carried  to  the  surface  outside  of  the  brick  work.  The  great 
depth  of  excavation  was  utilized  as  rooms  for  storage  batteries 
under  the  power  station  proper,  and  for  elevator  machinery  and 

heating  apparatus  in  the  sub-basement  and  basement  respec- 
tively of  the  tower.  Provision  is  made  in  this  station,  as  shown 

in  Figs.  6  and  7,  for  a  storage  battery  of  204  cells  in  the  sub- 
basement  and  ninety-six  cells  in  the  basement.  The  west  end 
of  the  basement  floor  is  used  as  a  blower  room,  and  contains  the 
motors  and  fans,  illustrated  in  Fig.  8,  for  supplying  air  to  the 

transformers.  Sturtevant  blowers,  driven  by  30-hp  induction 
motors,  are  employed  for  this  purpose.  There  is  also  in  this 
room  a  small  electric  pump  for  furnishing  water  to  the  toilet 
fixtures  on  the  fifth  floor  of  the  tower.    At  the  eastern  end  of 

FIG.  9.— ROTARY  CONVERTERS,  TRANSFORMER  GALLERY  AND  2o-TON  ELECTRIC  CRANE  IN  SUB-STATION  NO.  4 
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the  basement  floor  there  is  a  space  19  ft.  wide, 
running  the  entire  width  of  the  building,  which 
is  used  as  a  small  machine  shop.  It  also  con- 

tains lockers  for  the  station  attendants.  The 
division  of  this  basement  floor  and  allotment  of 

space  is  shown  in  Fig.  7.  Stairs  located  diag- 
onally opposite  each  other  in  the  front  and  rear 

of  the  building  lead  from  the  rotary  floor  to 
both  the  blower  room  and  the  workshop. 

On  the  rotary  floor  provision  is  made  for  six 

1500-kw  converters  and  two  boosters.  Fig.  9 
shows  the  southwest  corner  of  this  station, 
with  rotaries  one  and  three  in  position,  and  a 
section  of  the  transformer  gallery  and  the 
location  of  the  transformers  with  respect  to  the 
converter.  A  ladder  leads  from  the  center 

aisle  of  the  rotary  floor  to  the  gallery,  as  well 
as  the  spiral  stairway  at  the  northeast  corner 

of  the  building.  Fig.  10  shows  the  transform- 
ers and  wiring  for  these  machines.  In  the  front 

of  the  building,  close  to  the  south  wall,  is 
located  the  auxiliary  starting  set,  which  is 
illustrated  in  Fig.  11.  A  plan  of  the  first  floor 
is  shown  in  Fig.  12,  and  a  plan  showing  the 
transformer  gallery  and  rotary  floor  is  pre- 

sented in  Fig.  13. 
ROTARIES  AND  TRANSFORMERS 

Each  rotary  converter  is  supplied  with  alter- 
nating current  from  three  step-down  trans- 

formers of  550  kw  each,  connected  in  delta. 
The  voltage  of  the  current  supplied  to  the 

FIG.  lO.-SIX  550-KW  AIR-COOLED  TRANSFORMERS  CONNECTED  IN  DELTA  FOR 
TWO  ROTARIES  IN  SUB  STATION  NO.  4 

FIG.  S.-MOTOR-DRIVEN  BLOWER  IN  BASEMENT   FURNISHING  AIR  FOR 
VENTILATING  TRANSFORMERS 

transformers  is  not  uniform  throughout  the 
system  for  obvious  reasons,  but  provision  is 

made  for  adjusting  the  ratio  of  transforma- 
tion l)y  means  of  loop^  lirought  out  from  the 

primary  windings  so  that  the  potential  of  the 
direct  current  delivered  by  the  rotary  con- 

verters shall  be  equal.  The  transformers  are 
air-cooled,  and  the  necessary  air  is  supplied 
by  motor-driven  blowers,  which  are  installed 
in  the  basement.  A  comprehensive  system  of 
air  ducts  serves  these  transformers  with  air. 

The  guaranteed  efficiencies  of  the  transform- 
ers are  97.75  per  cent  for  full  load,  97.70  for 

25  per  cent  overload,  and  95  per  cent  for 
(juarter  load.  The  rise  in  temperature  for  a 

25  per  cent  overload  run  for  twenty- four 
hours  is  guaranteed  not  to  exceed  450  C.  In 

jjerformance  the  transformers  have  far  ex- 
ceeded the  guarantee,  as  have  also  the 

rotaries,  whose  efficiency  was  guaranteed  at 

95.75  per  cent  for  full  load,  96  per  cent  for 
25  per  cent  overload,  and  89  per  cent  for 

quarter  load. From  the  switches  that  are  mounted  on 

the  marble  panel  on  the  front  of  each  trans- 
former, as  shown  in  the  cuts,  six  heavy 

cables  are  led  directly  through  the  gallery 
floor  from  each  group  of  transformers  to  the 
alternating-current  terminals  of  its  respective 
converter.  The  voltage  of  the  current  sup- 

plied to  the  rotaries  from  the  transformers  is 
relatively  low,  and  1,250,000  circ.  mil  cables 
are  employed  for  this  service. 

It  has  often  been  remarked  that  the  first 

impression  the  visitor  gains  of  the  Manhat- 
tan equipment  is  the  magnitude  of  the  under- 

taking, and  this  applies  to  the  sub-station  as 
well  as  the  main  power  house.    The  equip- 
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ment  of  the  latter  is  on  a  larger  scale  than  anything 
heretofore  attempted.  This  is  more  noticeable  probably  in 
the  size  of  the  rotary  converters  than  any  other  feature 
of  the  sub-stations,  as  these  machines,  which  are  on  the 
main  floor,  confront  the  visitor  immediately  upon  entering 
the  building.  As  a  matter  of  fact  the  rotary  converters  are 
larger  than  any  that  have  heretofore  been  constructed,  having 
a  nominal  rating  of  1500  kw  and  maximum  capacity  of  2250  kw, 

or  3000  hp.  Each  converter  is  a  self-contained  unit,  the  two 
bearings  and  the  lower  half  of  the  field  frame  being  mounted  on 
a  common  base.  The  field  frame  is  divided  in  a  horizontal 

plane  to  permit  access  to  the  windings.  They  are  12-pole  ma- 
chines, and  when  supplied  with  an  alternating  current  of  25 

collector  is  of  the  open  type.  The  field  frame  is  of  cast  iron, 
and  the  pole  pieces  are  of  laminated  steel.  The  faces  of  the 
latter  are  beveled  at  the  edges  to  permit  of  the  use  of  copper 
shields,  which  will  prevent  hunting  of  the  rotaries.  The  series 
field  is  designed  to  assist  the  shunt  as  the  load  comes  on  the 
rotary  converter,  and  is  sufficient  to  compound  the  latter  from 
575  volts  at  no  load  to  625  volts  full  load.  The  series  winding 
consists  of  copper,  strap-wound  on  edge.  The  wave  form  of 
these  converters  is  practically  the  same  as  that  of  the  alterna- 

tors. The  converters  are  guaranteed  to  stand  an  overload  of 

100  per  cent  without  "hunting,"  and  may  be  overloaded  to 
several  times  the  normal  full  load  without  falling  out  of  step. 

In  the  construction  of  these  converters  the  fly-wheel  effect  has 
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FIG.  12.— PLAN  OF  FIRST  FLOOR  OF  SUB-STATION  NO.  4,  SHOWING  ROTARY  ROOM,  AND  ELEVATORS  FOR 
PASSENGER  TOWER 

cycles  per  second  will  operate  at  a  speed  of  250  r.  p.  m.  The 
field  is  compound  wound,  the  shunt  winding  being  arranged  for 
self-excitation.  The  output  of  the  converter  is  delivered  at  a 
normal  potential  of  625  volts.  The  armature  is  of  the  slotted 
drum  type,  the  core  being  built  up  of  laminated  steel.  These 
laminations  are  pressed  on  the  cast-iron  spider,  into  which  it  is 
dove-tailed,  the  entire  core  being  held  by  two  end  plates.  The 
armature  winding  consists  of  strap-wound  coils,  formed  and 
insulated  before  being  placed  in  the  slots  in  which  they  are 
held  by  retaining  wedges  of  hard  fiber.  The  winding  is  of  the 
parallel  type,  forming  twelve  circuits,  and  is  cross-connected 
by  balancing  rings.  The  commutators  are  built  of  bars  of  hard 
copper  insulated  from  each  other  with  mica.  With  a  potential 
of  625  volts  across  the  direct-current  terminals  the  average 
difference  of  potential  between  two  bars  will  not  exceed  12 

volts.  The  brush  holders  are  of  the  sliding-shunt  type,  and  the 

been  made  relatively  small,  and  that  of  the  copper  shields  is 

powerful  enough  to  have  the  controlling  efifect  upon  the  arma- 
tures of  the  converters.  Ample  provision  has  been  made  for 

ventilation  in  designing  these  machines;  the  series  and  shunt 
coils  are  separated  by  air  spaces,  and  large  ducts  are  provided 
throughout  the  armature,  spider  and  core.  The  total  weight  of 
each  converter,  as  already  mentioned,  is  about  53  tons;  the 
height  is  13^  ft,  and  the  floor  space  occupied  13  ft.  x  10  ft. 

The  converters  are  started  by  direct  current.  A  motor- 
generator  set  (Fig.  11)  is  installed  in  each  sub-station  for  fur- 

nishing the  current  for  that  purpose.  The  method  of  starting 
by  direct  current  derived  from  these  starting  sets,  rather  than 

by  direct  current  taken  from  the  main  bus-bars  of  the  sub- 
station, was  determined  upon  to  avoid  undue  magnetic  and 

electrical  strains  in  the  converter,  such  as  may  easily  result 
from  a  slight  mistake  of  the  operator,  for  example,  in  closing 
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the  synchronizing  switches  when  the  machines  are  not  exactly 
in  step. 

SWITCHBOARD  EQUIPMENT 

A  single  set  of  bus-bars  is  placed  in  isolated  brick  compart- 
ments, with  incoming  feeder  switches  to  one  side  of  the  bus- 

bars, and  outgoing  rotary  converter  switches  to  the  other  side. 

of  the  usual  type,  with  its  end  panels  placed  at  right  angles  to 

the  panels  forming  the  central  portion  of  the  board,  thus  in- 
closing on  three  sides  the  operating  bench  board.  The  alternat- 

ing panel  board  and  the  operating  bench  board  are  illustrated 
in  Fig.  15.  Each  incoming  feeder  and  each  rotary  converter 
has  a  controlling  switch,  with  visual  signals  arranged  diagram- 

FIG.  13.— PLAN  OF  SUB-STATION  NO.  4,  LOOKING  DOWN  ON  TRANSFORMER  GALLKKY 
AND  MAIN  FLOOR 

The  bus-bars  are  divided 

by  knife  switches  into 
sections,  one  for  each 
rotary  converter,  so 
that  any  section  of  the 
bus-bars  may  be  shut 
down  for  repairs. 
Each  of  the  three 

conductor  cables  carry- 
ing high-potential  current  from  the  power  house  to  the  sub- 

stations is  equipped  at  the  power  house  end  with  an  oil  circuit- 
breaking  switch,  with  a  time  limit  relay  device,  and  in  case  of  a 
short  circuit  in  the  cable  the  supply  of  current  from  the  power 

house  would  be  interrupted  at  the  end  of  a  predetermined  inter- 
val. At  the  sub-station  end  the  cable  is  connected  to  the  bus- 

bars through  a  similar  oil  circuit-breaking  switch,  but  in  this  in- 
stance the  switch  will  open  automatically  in  case  of  a  reversal  of 

the  current,  such  as  would  be  caused  by  a  short  circuit  in  the 

cable.  Again,  in  each  high-potential  alternating-current  circuit 
which  connects  the  bus-bars  at  sub-stations  with  a  group  of  step- 
down  transformers  and  through  them  with  a  rotary  converter, 
an  automatic  circuit-breaking  oil  switch  with  time  limit  relay 
has  been  placed,  and  in  the  direct-current  circuit  between  the 
converter  and  the  direct-current  bus-bars  the  circuit  breaker  has 
been  arranged  to  open  the  circuit  should  power  exceeding  a 
certain  predetermined  small  amount  flow  back  through  the 
direct-current  bus-bars  into  the  converter.  In  case  of  a  short 
circuit  in  the  group  of  transformers,  in  the  converter  itself  or 

in  the  connecting  circuits  between  the  alternating-current  cir- 
cuit breaker  and  the  direct-current  circuit  breaker,  provision  is 

made  for  these  breakers  to  act  automatically  and  disconnect 
from  the  alternating-current  bus-bars  and  from  the  direct- 
current  bus-bar  the  converter  unit  affected. 

The  switchboard,  Fig.  14,  is  located  on  the  gallery  at  the 
eastern  end  of  the  station,  and  consists  of  a  direct-current  board 

matically  on  the  face  of  the  bench  board.  On  the  panel  rising 

above  the  back  of  the  bench  board  are  the  alternating-current 
instruments.  There  are  no  instruments  for  the  incoming  line, 
but  each  converter  has  one  indicating  wattmeter,  with  a  scale 

reading  up  to  3000  kw,  one  power  factor  meter  and  one  am- 
meter. Over  the  central  section  of  the  board  a  higher  panel 

carries  one  main  voltmeter,  one  synchronizing  voltmeter  and 
two  synchronizing  lamps. 

Switches  are  provided  in  the  circuits  between  transformers 

and  converters,  and  they  are  mounted  upon  marble  panels  car- 
ried upon  the  step-down  transformers,  as  shown  in  Fig.  10.  The 

panels  are  equipped  with  a  synchronizer  and  a  synchronizing 
lamp,  and  another  synchronizing  lamp  in  the  same  circuit  is 
provided  for  the  switchboard  at  the  end  of  the  sub-station  for 
the  convenience  of  the  operator  at  that  point  in  adjusting  the 
speed  of  the  converter  to  be  synchronized.  Induction  recording 
wattmeters  and  the  relays  for  automatically  opening  the  oil 
switches  in  case  of  accident  are  mounted  on  the  rear  of  the 

operating  bench  board. 
One  reverse-current  relay  for  each  incoming  line,  and  one 

time-overload  relay  for  each  rotary  converter  are  provided. 
The  direct-current  circuits  of  the  rotary  converters  are  run 
as  shown  in  the  diagram.  Fig.  16.  Each  converter  is  also  pro- 

vided on  the  switchboard  with  one  Thomson  recording  watt- 
meter, an  ammeter,  reading  up  to  5000  amps.,  and  a  circuit 

breaker,  designed  to  carry  6000  amps.  This  circuit  breaker  is 
of  a  new  type,  without  the  usual  tripping  coil,  the  magnetism 
for  the  tripping  device  being  obtained  by  means  of  the  steel  bar 
surrounding  one  of  the  studs,  which  greatly  simplifies  the 
breaker.  It  is  fitted  with  an  easily  removable  cover  over  the 
secondary  contacts,  and  attached  to  it  is  a  reversal  device  for 
tripping  the  breaker  when  power  exceeding  a  certain  amount 
tends  to  flow  back  over  the  line  into  the  converter. 

Reserve  panels,  fitted  with  reserve  circuit  breakers,  one  for 
each  of  the  rotary  converters,  and  outgoing  feeders  will  also 
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be  provided.  The  reserve  panels  will  be  connected  to  auxiliary 

bus-bars,  as  indicated  in  the  diagram  of  connections,  so  that 
in  case  a  circuit  breaker  gives  trouble  a  reserve  panel,  with  its 
equipment,  may  be  substituted  by  throwing  the  main  switch  on 
the  converter  or  feeder  panel  into  another  position. 

The  connections  for  the  motor-generator  set  for  starting  up 
the  rotary  converters  fr^n  the  direct  current  end,  are  so  ar- 

ranged that  a  converter  may  be  thrown  on  to  the  starting  bus, 
and  brought  up  to  speed,  while  other  converters  are  running 
across  the  main  busses.  Suitable  switches  are  provided  for 
connecting  the  field  of  a  converter  to  be  started  outside  the 
starting  resistance.  The  field  rheostat  of  the  starting  generator 

is  mounted  on  the  alternating-current  operating  bench  board, 

so  that  the  attendant  may  accurately  adjust  the  speed  of  the 

rotary  converter  while  synchronizing.  A  switch  is  also  pro- 
vided on  the  bench  board  for  tripping  the  circuit  breaker  of  the 

starting  generator  the  instant  the  converter  is  thrown  into  the 
circuit  on  the  alternating-current  end. 

The  rotary  converters,  static  transformers,  motor-generating 
sets,  boosters  and  induction  motors  for  driving  the  blowers  are 

supplied  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, and  the  switchboard  equipment  by  the  General  Electric 

Company. 
LIGHT   AND  VENTILATION 

Light  and  air  are  supplied  to  this  station  by  five  large  circu- 
lar head-swinging  sash  windows  on  the  ground  floor,  thirteen 

sliding-sash  windows  on  the  gallery  floor,  and  eight  sliding- 

sash  windows  on  the  south  and  east  elevations  of  the  high- 
tension  gallery  tower,  while  the  entire  station  to  the  rear  of  the 
high-tension  tower  is  covered  by  a  monitor  roof,  in  the  sides 
of  which  are  thirty-two  pivoted  windows,  4  ft.  x  4  ft.  6  ins. 
each.  The  sash  and  niullions  of  these  windows  are  entirely  of 
copper,  and  the  windows  themselves  are  of  heavy  ribbed  glass. 
The  roof  of  this  monitor  is  of  tar  and  gravel  construction,  laid 
on  2-in.  terra  cotta  blocks.  A  copper  gutter,  15  ins.  wide,  runs 
the  entire  length,  and  is  connected  with  the  side  roof,  which  is 
also  of  gravel,  by  copper  leaders,  3  ins.  in  diameter. 

PASSENGER  TOWER 

The  passenger  tower  is  five  stories  in  height,  with  interior 
walls  of  light  buff  brick.    The  entrance  loggia,  first,  fourth  and 

fifth  floors,  are  laid  of  3-in.  ceramic  hexagonal  tile,  bedded  in 
Portland  cement  mortar.  Stairs  of  ornamental  cast-iron  string- 

ers and  risers  with  slate  treads  lead  to  the  passenger  foot 
bridges  on  the  fourth  and  fifth  floors  respectively.  Uptown 
passengers  pass  under  the  structure  at  the  elevation  of  the 
fourth  floor,  42  ft.  6  ins.  above  the  sidewalk,  and  ascend  one 

flight  of  stairs  to  the  ticket  booths  and  track  platform.  Down- 
town passengers  pass  directly  to  the  ticket  booths  and  track 

platforms  from  the  fifth  floor,  at  an  elevation  of  59  ft.  45/2  ins. 
above  the  sidewalk.  The  plan  of  the  platform  arrangements  is 
shown  in  Fig.  17.  Provision  has  been  made  for  six  cars,  and 
the  platform  is  consequently  much  longer  than  those  at  other 
stations,  although  all  platforms  are  now  being  lengthened 
to  accommodate  the  new  six-car  trains.    Four  Otis  electric 
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elevators  have  been  installed  in  this  tower  for  handling 
the  passenger  traffic.  They  run  from  the  first  to  the  fifth 
floors,  a  distance  of  60  ft.,  serving  the  first,  fourth  and 
fifth  floors.  The  northeast,  or 
No.  I,  elevator,  in  addition 
serves  the  basement  and  sub- 

basement,  13^  ft.  and  27  ft.  le- 
spectively,  below  the  first  floor, 
and  is  provided  with  a  rear  door 

for  serving  the  sub-station 
building  at  these  lower  floor 

levels.  All  elevators  operate  in- 
dependently, and,  with  a  li\e 

load  of  3000  lbs.,  have  a  speed 
of  200  ft.  per  minute.  The 
maximum  speed  with  half  this 
load  is  300  ft.  per  minute.  The 
cars  are  counterbalanced  from 

the  winding'  drum  of  the  ma- 

in lighting  the  elevator  tower  ninety-five  incandescent  lamps 
of  i6-candle  power  are  used,  exclusive  of  the  lamps  in  the 
elevator  cars  or  on  the  foot  bridges  leading  to  the  track  stations. 

chine  as  well  as  from  the  car. 

They  have  six  5^-in.  steel 
cables,  two  to  the  counter- 

weight, two  to  the  drum 
counterweight  and  two  to  the 
car  direct.  Car  and  hatchway 
gates  are  designed  to  give  the 

maximum  opening  possible, con- 
sistent with  safe  and  cpiick 

operation.  Both  cars  and  grills 
are  of  electric  bronze  finish. 

The  elevator  machiner)'  pro- 
vides that  the  cars  will  stop 

automatically  at  the  upper  and 
first  floor  landings,  and  inde- 

pendent safety  appliances  arc  " 
provided  for  each  car,  to  con- 

trol it  when  the  speed  limit  is  exceeded  or  trouble  develops  in 
the  machinery.  The  motors  are  of  the  Otis  pattern,  and  are 
designed  for  direct  current,  taking  60  amps,  at  625  volts,  with 

RECEPTACJ-ES 

FlC.  l.l  -OPKRATING  EENCH-BO.\RD  IN    SUB-STATION  NO.  4 

These  lamps  are  arranged  in  clusters  of  five  each ;  seven  of 
these  clusters  being  placed  on  the  first  floor  and  entrance  loggia. 
The  lights  for  the  passenger  bridges  and  ticket  booths  are 

ROTARY  PANELS RESERVE  ROTARY  PANEL       ROTARY  PANELS POSITIVE  BUS STARTING  PANEL STATION  PANEL 
RESERVE  FEEDER 

PANEL 

i  0   ^ --JI  ™lt«et£«  '  ■  IS.P.  S.T. S.  P.  D.T.  SWITCH  lo  SWITCH 

16.— CONNECTIONS  OF  ROTARY 
CONVERTER  DIRECT-CURRENT 
SWITCHBOARD  IN  SUB-STA- TION   NO.  4 

8oo  r.  p.  m.  Otis  magnetic  control  is  used  with  independent 
cut-off  switches  for  each  machine  located  at  the  switchboard. 

The  switchboard  is  placed  under  the  lower  landing  of  the  sub- 
basement  stairs,  and  contains  the  switches  for  the  elevators  and 
for  the  lighting  circuits  of  the  tower. 

placed  upon  the  track  circuit,  and  are  independent  of  the  sub- station lighting. 

The  tower  and  passenger  waiting  rooms  on  the  structure  are 
heated  from  a  low-pressure  steam-heating  boiler,  located 
in  the  basement  of  the  elevator  tower.    This  boiler  has  a 
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capacity  of  1600  sq.  ft.  of  radiating  surface,  and  supplies 
steam  to  radiators  located  on  the  first,  fourth  and  fifth  floors 

of  the  tower,  and  in  the  north  and  south-bound  passenger 
stations.  Radiators  of  the  Eundy  standard  type  are  supplied 

with  steam  through  a  3-in.  riser,  and  have  2>4-in.  and  ii/^-in 
returns  graded  to  the  riser.  Where  pipes  are  exposed,  as  in 

crossing  to  the  north-bound  station,  they  are  covered  with  a 

layer  of  i-i6-in.  asbestos  paper,  ij/^  ins.  of  Russian  hair  felt, 

two  layers  of  tar  paper  and  one  thickness  of  8-oz.  canvas.  The 
mains  are  erected  in  such  a  manner  as  to  allow  of  expansion 

without  throwing  the  vertical  branches  out  of  alignment.  On 
the  fifth  floor  of  the  tower  are  station  lavatories.  These  are 

furnished  with  white  marble  fixtures,  wainscoting,  etc.,  and 

have  floors  of  3-in.  white  hexagonal  tile. 
It  is  estimated  that  under  normal  conditions  the  elevators  in 

this  station  can  carry  1200  passengers  an  hour  from  the  street 
to  the  station  platforms,  and  in  addition  it  is  to  be  assumed  that 

many  people  will  continue  to  climb  the  stairs,  the  same  as  they 
now  do  at  ii6th  Street,  where  elevator  service  is  furnished. 
This,  of  course,  will  greatly  relieve  the  congestion  at  104th 
Street  and  ii6th  Street,  at  which  points  the  people  living 
near  the  north  end  of  Central  Park  now  take  the  elevated 

trains,  and  it  will  undoubtedly  encourage  the  immediate  settle- 
ment of  a  very  desirable  section  of  Harlem,  whose  only  draw- 

CONDUIT  SYSTEM  OF  THE  MANHATTAN  RAILWAY 

The  Manhattan  Railway  Company,  in  connection  with  its 

electrical  equipment,  has  installed  a  system  of  underground  con- 
duits for  its  high-tension  service  which  is  undoubtedly  the  most 

extensive  and  modern  subway  ever  constructed.  The  system 
includes  one  main  trunk  line  closely  paralleling  the  Second 

Avenue  elevated  structure  and  extending  from  sub-station  No. 
5,  at  the  corner  of  Allen  Street  and  Division  Street,  on  the 
lower  East  Side  of  Manhattan  Island,  to  sub-station  No.  8,  at 
i6ist  Street  and  Third  Avenue,  in  the  Borough  of  the  Bronx. 
A  feature  is  the  crossing  of  the  Harlem  River,  where  the 
cables  are  carried  in  a  specially  prepared  channel  on  the  bottom 
the  routes  followed  is  given  in  Fig.  i.  The  main  line  is  nearly 

9  miles  long,  and  consists  of  from  eight  to  forty-eight  ducts. 
From  this  main  line  radiate  six  branches  of  various  lengths, 

extending  to  the  main  power  house  and  to  the  sub-stations, 
three  of  these  branches  reaching  entirely  across  town  and  con- 

necting with  the  Sixth  Avenue  and  Ninth  Avenue  elevated 

lines  in  sub-stations  Nos.  2,  3  and  4,  which  are  located  respec- 
tively on  Spring  Street,  near  West  Broadway,  Fifty-Third 

Street  between  Eighth  Avenue  and  Ninth  Avenue,  and  at  iioth 

Slonii  Sa^li    N,.  Rnil 

Station      i  PlilUbim 

4h= 

North    _J!  Bonn 
Station    I  PliilCorm 

FIG.  17.-SrX-CAR  PASSENGER  PLATFORM  AT  UOTH  STREET  STATION 

back  heretofore  has  been  lack  of  proper  transportation  facilities. 
George  H.  Pegram,  chief  engineer  of  the  Manhattan  system, 

had  supervision  of  this  work,  and  the  details  of  the  buildings 
were  worked  out  in  his  office.  F.  G.  Cudworth,  assistant 

engineer,' has  had  charge  of  the  construction  work  of  all  the 
sub-stations. 

 ♦<>   

ELEVATED  LINES  FOR  ST.  LOUIS 

Two  proposed  elevated  railway  bills  which  have  been  intro- 
duced in  the  City  Council  of  St.  Louis  are  being  urged  by  their 

promoters  and  interested  business  men.  One  company,  known 
as  the  St.  Louis  Elevated  Railway  Company,  makes  no  allusion 
to  remuneration  for  the  city,  while  the  other,  controlled  by  J. 
D.  Houseman,  offers  $50,000  cash  for  the  privilege  and  5  per 
cent  of  its  annual  profits  after  fifty  years  from  the  time  the 

franchise  is  granted.  The  St.  Louis  Elevated  Railway  Com- 
pany is  composed  of  Jordan  W.  Lambert,  Emmet  M.  Fry,  Al- 

bert B.  Lambert,  Marion  L.  J.  Lambert  and  Judge  Henry  W. 
Bond.  The  company  promoted  by  Mr.  Houseman  proposes  to 
extend  its  county  lines,  now  in  operation,  through  the  city  on 
an  elevated  structure.  The  former  company  promises  to  have 
its  main  line  in  operation  in  eighteen  months,  and  declares  it 
has  excellent  backing.  Each  company  specifies  that  the  road  is 
to  be  equipped  with  pneumatic  tube,  telegraph  and  telephone 
service,  and  the  company  promoted  by  the  Houseman  interests 
also  asks  permission  to  carry  city  mail.  The  matter  of  bonds, 

etc.,  is  specified,  and  in  the  case  of  the  St.  Louis  Elevated  Rail- 
way Company  provision  is  made  to  enable  the  city  to  purchase 

the  franchise  twenty  years  after  it  is  granted.  The  tracks 
are  to  be  supported  by  iron  girders  resting  on  a  concrete  base, 
and  are  to  be  about  16  ft.  above  ground. 

Street,  near  Eighth  Avenue.  Connection  is  made  with  the 

main  power  house  by  a  heavy  trunk  line  on  East  Seventy- 
Fourth  Street,  consisting  of  fifty-six  ducts  laid  in  two  lines  of 
twenty-eight  ducts  each.  The  length  of  the  entire  system  is 
very  nearly  13  miles;  this  is  equivalent  to  345  miles  of  single 
conduit,  or  approximately  2,000.000  duct  feet.  The  conduit  used 
in  this  construction  is  of  the  single-glazed  tile  type,  18  ins.  in 
length,  with  inside  diameter  of  31/  ins.,  the  largest  conduit  yet 
used.  It  is  extra  heavy,  outside  measurements  being  about  5 

ins.  sq.,  thus  giving  a  wall  of  nearly  three-fourths  of  an  inch  in 
thickness  for  each  duct,  and  making  a  thickness  of  vitrified 
material  between  two  parallel  cables  of  very  nearly  ins. 

Great  care  was  taken  in  laying  the  conduits  so  that  each  indi- 
vidual duct  had  its  ends  closely  butted  together,  and  a  2^-in. 

mandrill,  30  ins.  long,  and  carrying  a  rubber  gasket  or  disc, 

3^  ins.  in  diameter  on  the  far  end,  was  pulled  through  as  the 

next  succeeding  duct  was  placed  in  position,  thus  removing  all 

mortar  that  may  have  worked  through  the  joint.  No  curve 

greater  than  i  in.  in  10  ft.  was  allowed  in  either  horizontal  or 

vertical  alignment.  The  typical  section  for  either  eight  ducts 

or  forty-eight  ducts  is  illustrated  in  Fig.  2.  This  formation  is 

the  ideal  arrangement  of  ducts  in  street  manholes  for  facility 

and  ease  of  handling  cables  in  the  manholes  themselves,  yet  a 

glance  at  the  cut,  with  its  7  1-3  ft.  of  vertical  trench,  would 

show  to  anyone  at  all  familiar  with  sub-surface  construction  in 

New  York  city  its  entire  impracticability  within  the  bounds  of 

reasonable  cost.  It  is  impossible  to  lay  down  an  ironclad  rule 

for  either  conduit  layout  or  manhole  design  in  New  York  city 

that  contemplates  the  installation  of  over  twenty  cables.  The 
obstruction  encountered  in  all  sub-surface  construction  is  of  so 

varied  a  character,  and  in  the  older  portions  of  the  city  so  ex- 

tensive, that  little  choice  is  left  in  the  matter  of  layout.  At  one 
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street  crossing  it  was  found  necessaryto  carrya  bank  of  twenty- 
two  ducts  under  a  48-in.  water  main  and  over  a  street  sewer,  the 
only  available  space  being  15  ins.  in  height.  This  problem  was 
solved  by  arranging  the  ducts  two  high  and  eleven  wide ;  this 

serted  in  the  brickwork  on  the  sides  adjoining  the  ducts,  and 
spaced  about  2  ft.  6  ins.  from  the  walls,  giving  a  distance  of 
3  ft.  between  hangers  for  splices  to  be  made  up  in  all  regular 
manholes  that  run  parallel  with  the  duct  line.    These  channels 

Bull  (Sla.  No.  5 
ii  POWER  STATION  li 

Sul)  Hta.  Xii. 

Subways  under  Elevated  Sti  ucf  uie 
Subways  not  iiiidor  Elevated  Sli-ui-turi 

FIG.  1.— MAP  OF  NEW  YORK,  SHOWING  LOCATION  OF  SUB-STATIONS  AND  ROUTE  OF  ELECTRICAL  SUBWAYS 

arrangement,  however,  formed  at  the  manhole  one  of  the  most 
disagreeable  situations  in  cable  installation  and  separation 

imaginable.  As  a  result  of  these  sub-surface  obstructions  the 
layout  varies  in  almost  every  block,  in  fact,  it  was  found  neces- 

sary in  many  places  on  the  East  Side  of  the  town  to  make  the 
layout  as  shallow  as  possible,  in  order  to  avoid  tide  water,  and, 
as  it  is,  rubber-insulated  cable  has  been  installed  wherever  tide 
water  covers  the  conduit  lines. 

The  typical  design  of  the  manholes  and  arrangement  for  con- 
necting them  to  sewers  is  shown  in  Fig.  3.  This  sewer  ar- 

rangement is  very  simple,  and  the  cost  comparatively  low.  It 
can  be  placed  in  position  without  employing  skilled  labor,  and  if 

the  sump  well  is  properly  built  and  the  elbow  adjusted  cor- 
rectly there  is  always  a  water  seal  covering  the  lower  end  of 

the  pipe,  thus  preventing  sewer  gas  getting  into  the  manhole. 
Some  cases  occur  in  the  system  when  the  bottom  of  the  man- 

holes are  below  the  high-water  level  of  the  sewer,  and  also 
where  the  sewers  are  subject  to  tide  action,  and  here  the  man- 

holes have  been  waterproofed,  as  it  was  deemed  advisable  to 
keep  the  tide  water  out  and  pump  the  surface  inflow.  The 

waterproofing  consisted  of  the  application  of  from  three-ply  to 
seven-ply  of  roofing  felt,  each  ply  being  laid  in  hot  Neuchatel 
asphalt.  Again,  manholes  Avhich  were  on  the  same  level  as 
sewers  that  were  subject  to  tide  action  were  waterproofed  and 
also  connected  with  the  sewer,  and  a  back-water  gate  or  check 
valve  was  placed  in  the  connection,  usually  about  2  ins.  below 
the  level  of  the  floor  of  the  manhole  and  leading  directly  out  to 

the  sewer,  the  sump  well  being  dispensed  with.  The  arrange- 
ment of  ducts,  where  entering  the  manholes,  is  shown  in  Fig. 

3.  It  will  be  noticed  that  these  do  not  enter  in  the  same 

horizontal  plane,  but  that  every  other  duct  is  raised  or  de- 
pressed, as  the  case  may  be,  one-half  its  diameter  above  or 

below  its  neighbor,  with  a  layout  only  four  ducts  wide ;  this 

arrangement  gives  great  facility  in  handling  cables  in  the  man- 
holes, and  even  with  wider  layouts  there  is  a  marked  advantage 

over  the  old  rectangular  system  where  all  ducts  entered  the 
manhole  in  parallel  rows  and  the  cables  had  to  be  separated  as 

best  they  could.  In  handling  the  2^-in.  diameter  three-con- 
ductor cables  used  by  the  Manhattan  Company,  which  weigh 

about  9  lbs.  per  foot,  this  arrangement  of  ducts  has  proved  very 
satisfactory,  and  admits  of  the  cables  being  racked  much  more 
readily  than  with  the  rectangular  layout.  Of  course  this  stag- 

gering only  runs  for  about  15  ft.  along  the  bank  after  leaving 
the  manhole,  the  ducts  then  returning  to  a  rectangular  forma- 
tion. 

Manholes  were  located,  when  possible,  at  distances  of  450  ft. 
apart,  as  this  length  was  considered  the  most  desirable  for 
cable  handling.  Although  the  limit  fixed  by  the  cable  makers 
was  550  ft.,  it  was  seldom  reached,  the  general  average  for  the 
system  being  about  275  ft.,  and  the  obstructions  met  with  often 
compelled  the  use  of  two  manholes  at  a  single  street  intersec- 

tion.   In  building  the  manholes  slotted  channel  irons  were  in- 

were  slotted  for  four,  six  or  eight  cable  hangers,  and  hangers 
were  provided  to  support  from  one  to  three  cables.  The  details 
of  channels  and  hangers  are  shown  in  Fig.  4,  the  channel  being 

anchored  to  the  brickwork  by  a  pj^-in.  x  Y^-'m.  hook  bolt, 
having  a  thread  and  nut  on  the  inside  or  manhole  end.  This 
passed  through  the  web  of  the  channel  and  when  tightened  up 
brought  the  flanges  of  the  channel  against  the  brickwork, 
leaving  a  clear  space  equal  to  the  depth  of  the.  flange  between 
the  web  and  wall  of  the  manhole  and  allowing  the  hanger  to  be 

street  Level Street  Lcvrl 
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readily  inserted  and  dropped  into  position.  This  arrangement 
of  hangers  gives  a  space  of  ins.  between  centers  of  cables 
in  the  same  hanger  and  allows  any  cable  to  be  removed, 
spliced  or  jointed  without  disturbing  its  neighbor. 

The  hardest  and  most  expensive  part  of  the  whole  work 
was  the  crossing  of  the  Harlem  River  and  the  building  of  the 
necessary  manholes  and  approaches  on  each  side.  It  was 
finally  decided  to  lay  armored  cable  in  an  open  trench,  and  as 
the  United  States  Government  required  a  depth  of  20  ft.  at 
low  water,  this  necessitated  the  dredging  of  the  entire  river 
bottom  to  a  depth  of  6  ft.  The  location  adopted  brought  the 
south  approach  on  property  belonging  to  the  company  at  129th 
Street  and  Second  Avenue,  while  the  north  approach  is  in  Lin- 

coln Avenue,  between  131st  Street  and  I32d  Street.   Both  of 
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these  locations  proved  to  be  over  old  timber  cribs  filled  in  with 

rip-rap  and  logs,  making  it  impossible  to  drive  piles  until  these 
cribs  had  been  cut  through  and  removed,  all  of  which  had  to  be 
done  by  divers  working  under  lo  ft.  to  20  ft.  of  water.  The 
approaches,  as  finally  built,  consist  of  a  rectangular  manhole, 
4J4  ft.  deep,  located  35  ft.  back  from  the  bulkhead  line.  Three 
sides  of  this  manhole  are  of  brick,  while  the  riverside  is  left 

FIG. -STANDAKD    M.WHl  )LE 

open  and  connected  by  a  timber  sluiceway  with  the  river.  This 
sluiceway  grades  from  43/2  ft.  at  the  manhole  to  a  depth  of  16  ft. 
at  a  distance  of  20  ft.  From  the  latter  point  it  slopes  off  to  the 
maximum  depth  of  20  ft.  below  low  water  at  the  bulkhead 

line.  Two  rows  of  12-in.  vertical  piling  were  driven  8  ft.  apart, 
4-in.  X  6-in.  rangers,  2  ft.  centers,  were  bolted  to  these,  and 
then  heavy  4-in.  x  6-in.  sheet-piling  was  driven  between  the 
rangers  on  the  outside  of  the  piles,  the  whole  being  capped  by 
an  8-in.  x  8-in.  longitudinal  timber.  The  bottom  of  the  sluice- 

way is  planked  for  a  distance  of  20  ft.  from  the  manhole,  the 

whole  approach  being  covered  with  4-in.  x  6-in.  planking.  At 
the  bulkhead  heavy  12-in.  x  12-in.  timber  breast  pieces  are  built 
up  6  ft.  Just  back  of  this  breastwork  is  a  heavy  gate,  sliding  in 

vertical  guides  and  extending  well  below  low  water,  this  being- 
intended  to  shut  out  all  intrusion  from  the  river. 

The  cable  installation  for  all  of  the  East  Side  stations  was 

carried  on  jointly  with  the  conduit  work,  rodding  gangs  often 
being  at  work  cleaning  and  wiring  ducts  the  next  day  after  a 
section  was  completed.  Specifications  covering  this  part  of 
the  work  called  for  the  driving  through  each  duct  of  a  steel 
cutter  3  ins.  in  diameter,  and  afterwards  drawing  through  a 
test  block  3  ins.  in  diameter  and  30  ins.  long,  this  to  be  followed 
by  two  or  more  stiff  wire  brushes.  The  operation  was  repeated 
until  the  duct  was  thoroughly  cleaned,  after  which  the  con- 

tractor placed  a  No.  8  galvanized  wire  in  each  duct.  The 
cables  used  in  the  East  Side  equipment  were  manufactured  by 
the  Standard  Underground  Cable  Company,  and  are  all  three- 

conductor  cables,  2%  ins.  in  diameter,  very  similar  to  the  cables 
described  in  the  Street  Railway  Journal  of  Jan.  5,  1901,  and 
weighing  about  9  lbs.  per  Hnear  foot.  Most  of  these  cables, 
some  of  which  were  550  ft.  in  length  and  weighed  nearly  23^ 
tons,  were  pulled  by  hand,  an  ordinary  capstan  being  set  up  in 
the  manhole,  and  a  gang  of  twelve  men  employed  to  operate  the 

capstan  and  to  feed  cable  into  the  manhole.  Some  experiment- 
ing with  a  cable-pulling  machine  was 

done,  which  proved  very  satisfactory, 
both  as  to  rapidity  and  cost  of  operation, 
but  it  is  greatly  to  be  regretted  that 
no  extended  investigation  could  be  made 
in  this  line  owing  to  existing  contracts 
and  the  hostility  of  union  labor.  The 
machine  is  designed  to  pull  new  cables 

or  to  remove  old  ones  already  in  con- 
duits, working  by  either  hand  or  steam 

power. 

In  ordering  cables  for  this  work  the 
distances  given  the  manufacturers  were 
from  face  to  face  of  manholes,  plus  15 

ft.,  allowed  for  splices  and  racking. 
The  location  of  manholes  was  also  given, 
with  respect  to  the  intersecting  streets, 

the  cable  reel  being  numbered  to  cor- 
respond with  distances  when  shipped. 

The  cables,  with  the  exception  of  those 

lengths  lying  in  conduits  subject  to  tide 
water  and  the  armored  cables  crossing 
the  Harlem  River,  have  paper  insulation 

wrapped  in  jute  with  a  heavy  lead  sheath. 
The  three  conductors  of  each  cable  are 

built  up  of  nineteen  single  copper  wires 
each,  forming  a  strand  approximately 

15-32  in.  in  diameter,  or  a  oooo-wire 
B.  &  S.  gage.  The  waterproof  cables 
have  rubber  insulation  substituted  for  the 

paper.  The  Harlem  River  cables  are 
covered  on  the  outside  of  the  lead  sheath 

with  two  windings  of  steel  ribbon  wound 
in  opposite  directions,  This  ribbon  is 
I -16  in.  thick  and  2  ins.  wide,  and 

when  applied  to  the  cable  forms  a  complete  coat  of  steel 
armor  averaging  nearly  %  in.  in  thickness,  and  making  a 
cable    2iH    i"S-    in    diameter,    which    is   nearly   twice  that 

-3-2- 

Channel  Bars 

Section  A-B 
Cable  Hangers  for  Manholes 

FIG.  4.— DETAILS  OF  CHANNELS  AND  HANGERS 

of  the  ordinary  cable.  The  distance  between  bulkhead 
lines  at  the  cable  crossing  was  503  ft.,  while  the  contour 
of  the  bottom  called  for  a  length  of  581  ft.,  and  the  allowance 
for  splicing,  anchorage  in  manholes,  etc.,  increased  this  length 
to  600  ft.  To  add  to  the  difficulties  of  pulling  the  river  cables, 
a  city  water  main  was  encountered,  crossing  the  cable  channel 
diagonally  at  a  point  60  ft.  from  the  north  bulkhead  and  at  a 
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depth  of  only  15  ft.  below  low  water.  This  required  that  not 
only  the  cables  themselves  but  the  tow-line  as  well  must  be 
passed  under  this  pipe,  and  necessitated  the  anchoring  of  a 
float  carrying  a  diver  and  apparatus  over  the  pipe  and  having 
the  diver  pass  the  ends  of  the  line  and  cables  under  it.  The 
cables  were  pulled  across  by  means  of  a  tugboat  and  a  small 

steam  winch,  used  in  conjunction  with  the  company's  coal 
hoisting  plant  on  the  south  side  of  the  river.  The  tugboat  was 
used  to  carry  the  tow-line  from  bank  to  bank  and  to  assist 
in  straightening  the  cables  after  they  were  across,  the  heavy 
undertow  at  this  point  carrying  them  in  some  cases  several 
feet  outside  of  the  channel.  Thirteen  cables  in  all  were  carried 

across  the  river,  and  were  straightened  out  and  placed  in 
position  at  the  rate  of  three  a  day.  As  an  additional  source  of 
security  and  insulation  the  company  is  now  wrapping  cables 
in  all  manholes  with  asbestos,  the  approximate  cost  of  which  is 

$5  per  cable  per  manhole.  This  may  seem  like  a  needless  ex- 
pense owing  to  the  remote  possibility  of  a  burn-out  crippling  all 

of  the  cables  in  one  manhole,  yet  in  testing  it  has  been  demon- 
strated that  it  may  occur,  and  it  has  been  thought  advisable  to 

provide  as  far  as  possible  against  such  an  emergency.  The 
total  cost  of  this  improvement  in  some  manholes  will  be  in  the 
neighborhood  of  $150.  Considering  the  magnitude  of  the  work, 
combined  with  the  difficulties  of  construction,  where  not  only 
pipes  but  rock  was  encountered  as  well,  the  length  of  time 
taken  to  complete  the  conduit  system  and  install  the  cables 
necessary  to  operate  the  system  appears  remarkably  short.  The 
entire  line  for  the  East  Side  was  finished  in  a  little  less  than  one 

year,  while  the  actual  time  spent  on  street  work  was  a  little  over 
eight  months. 

THE  POSSIBILITIES  FOR  CAPITAL  IN  EUROPEAN  TRAM- 
WAY ENTERPRISES 

It  is  well  known  that  America  leads  the  world  in  street  rail- 
way mileage,  as  well  as  in  the  amount  of  capital  invested  in  this 

class  of  property.  Many  fortunes  have  been  made  in  this  form 
of  investment,  but  it  is  a  debatable  question  with  some  of 
our  ablest  railway  financiers  whether  there  are  not,  just  at 

l^resent,  more  favorable  opportunities  for  the  profitable  employ- 
ment of  American  capital  in  tramway  enterprises  abroad, 

where  the  advantages  of  electric  traction  are  not  as  fully 
realized  as  in  this  country,  and  where  the  choice  locations  have 

not  been  so  pre-empted  as  here. 
To  give  a  better  idea  of  the  differences  in  trackage  several 

tables  are  given  below,  which  shows  the  population,  miles  of 
street  railway  track  and  inhabitants  per  mile  of  track  in  a  few 
cities  and  States  in  this  country  and  in  the  United  States,  as 
compared  with  certain  countries  and  cities  abroad.  Table  I 
gives  the  gross  receipts  and  miles  of  track,  with  receipts  per 
square  mile  and  per  capita  for  four  countries  in  Europe,  viz. : 
England  and  Wales,  Scotland,  Ireland  and  France,  together 
with  similar  statistics  of  various  groups  of  American  States, 
which  approximate  these  countries  in  area.  As  will  be  seen, 
both  miles  of  track  and  gross  receipts  average  from  seven  to 
ten  times  as  much  in  the  United  States  per  capita  as  in  the 
corresponding  European  countries  selected  for  comparison. 
Table  II  gives  somewhat  similar  figures  for  Austria  and 
Switzerland,  where  the  gross  receipts  were  not  available.  Table 
III  gives  some  interesting  comparative  figures  from  dififerent 
cities  in  Europe  and  the  United  States.  In  connection  with  this 
table  it  should  be  said,  however,  that  the  practice  abroad  in 
reckoning  mileage  is  different  from  that  in  this  country  in  that 
miles  of  street  are  usually  given  instead  of  miles  of  track.  To 
make  up  for  this  difference  in  measurement  60  per  cent  has 
arbitrarily  been  added  to  the  mileage  in  the  foreign  statements, 
when  reported  in  this  way,  to  make  the  basis  the  same  as  that 

for  the  American  cities.  The  number  given  under  "passengers 
carried"  in  the  case  of  a  number  of  foreign  cities  does  not  in- 

clude those  riding  on  commutation  tickets,  and  in  the  American 

cities  does  not  include  those  riding  on  transfers.  The  popula- 
tion in  the  foreign  instances  is  usually  that  of  1898,  while  in  the 

American  cities  the  1900  figures  are  given.  The  American 
cities  selected  were  chosen  not  because  they  had  an  unusual 
mileage,  but  generally  because  they  corresponded  most  nearly 
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in  size  with  the  foreign  cities  taken,  because  the  statistics  were 

easily  available,  and  because  they  were  not  terminii  of  any  ex- 
tended interurban  system,  so  that  interurban  traffic  would  not 

be  included  in  their  reports.  Suburban  traffic,  when  carried  by 
the  company  operating  in  the  city,  is  however,  included,  as 
statistics  separating  the  two  classes  of  travel  are  not  obtainable. 
PRESENT  OBJECTIONS  TO  FURTHER  INVESTMENT  IN  AMERICA 

Many  objections  are  often  raised  against  the  investment  of 
American  capital  in  foreign  railway  enterprises,  and  they  will 
be  fully  considered  later.  It  should  be  recognized,  however, 

that  the  possibility  of  a  good  return  on  street  railway  invest- 
ments in  this  country  is  yearly  becoming  more  contracted. 

This  is  due  not  merely  to  the  reason  that  we  are  already  sup- 
porting a  very  large  mileage,  as  compared  with  our  population, 

but  quite  as  much  to  a  variety  of  other  causes.  In  the  first  place 
the  demands  made  by  the  municipal  authorities  of  all  public 
corporations  are  becoming  more  exorbitant,  and  where  a  city TABLE  II. 
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is  prevented  by  a  company's  franchise  from  making  any  in- 
crease in  the  direct  return  required  from  the  company  the 

tendency  is  toward  assessing  increased  taxes  in  one  form  or 

anotlier  against  the  company's  property,  which  create  an  indi- 
rect though  no  less  certain  a  drain  upon  its  treasury.  Again, 

if  we  consider  the  question  of  the  length  of  franchise  we  find 
the  constant  demand  in  all  States,  and  the  actual  passage  in  a 
number,  of  acts  limiting  the  life  of  any  grant  to  such  a  short 
period  that  it  is  extremely  doubtful  whether  a  return  can  be 
secured  in  the  short  time  allowed  to  recoup  the  necessary  in- 

vestment, to  say  nothing  of  obtaining,  in  the  meantime,  an 
adequate  annual  return.  Still  a  third  deterrent  to  investment 
in  American  city  enterprises,  and  one  which  is  probably  as 
serious  as  either  of  the  other  two  mentioned,  certainly  to  large 
companies,  is  the  enormous  aggregate  of  the  accident  damage 
claims  for  which,  rightly  or  wrongly,  the  courts  of  this  country 
are  making  the  companies  liable.   It  is  not  the  purpose  of  this 
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article  to  discuss  here  the  merits  of  this  particular  phase  of 

street  railway  operation,  but  the  accident  assessments  are  be- 

coming a  very  serious  question,  and  attention  should  be  directed 

to  them  as  one  constituting  one  of  the  most  serious  problems 

which  city  railway  companies  have  to  face. 

OBJECTIONS  TO  INVESTMENT  IN  EUROPEAN  ROADS CONSIDERED 

The  two  principal  arguments  brought  against  the  desirability 

of  investment  in  foreign  tramway  enterprises  are,  first,  the 

strict  regulation  in  regard  to  operation  which  is  exercised  over 

the  companies  by  the  municipal  or  other  governing  authorities ; 

and,  second,  the  low  fares  which  are  charged  abroad.  As  re- 

gards the  first  it  cannot  be  denied  that  the  city,  and  often  the 

national  government,  interferes  in  the  operation  of  cars  m  a 

way  unknown  in  this  country.  The  type  of  rail  to  be  used,  the 

plans  for  car  equipment,  in  fact,  in  some  instances,  the  proposed 
schedule  must  receive  the  sanction  of  the  proper  authorities 
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before  they  can  be  adopted.  This  is  in  some  cases,  as  for  in- 
stance in  Switzerland,  carried  so  far  that  the  proposed  summer 

schedules  for  both  steam  and  street  railways  have  to  be  sub- 
mitted to  the  government  officers  in  Bern  for  approval  three 

months  before  the  companies  intend  to  put  them  into  effect. 

The  authorities  are,  however,  somewhat  more  lenient  in  en- 
forcing this  rule  in  the  case  of  street  railway  companies  than 

toward  steam  railroad  companies.  The  number  of  passengers 
which  can  be  carried  on  the  car  is  also  usually  limited  to  those 

who  can  be  seated,  plus  a  certain  additional  number  who  are  per- 
mitted to  stand  on  each  platform,  and  the  regulations  are  par- 

ticularly strict  as  to  the  obligatory  adoption  of  many  devices, 
such  as  brakes,  guard  wires,  etc.,  and  other  precautions  which 
are  considered  necessary  for  the  safety  of  the  general  public. 

Without  doubt  a  great  many  of  these  regulations  are  absurd 
from  an  American  standpoint.  Taken  as  a  whole,  however, 
they  do  not  seriously  interfere  with  the  operation  of  a  railway. 
Moreover,  they  are  required  in  good  faith  for  the  benefit  of  the 
public,  so  that  if  any  particular  rules  can  be  shown  to  nullify 

good  transportation,  undoubtedly  they  will  be  eventually  re- 
moved, and  as  the  executive  officer  in  charge  of  the  railway 

operation  is  usually  a  government  employee  of  high  engineer- 
ing standing  and  reputation,  many  of  the  most  unnecessary 

regulations  will  in  any  case  be  abrogated  as  knowledge  of  the 
real  conditions  of  tramway  enterprise  progresses. 

On  the  other  hand,  when  the  requirements  are  fulfilled  the 
railway  company  is  not  harrassed  by  continual  exactions.  In 
this  statement,  of  course,  only  the  progressive  countries  in 
Central  and  Western  Europe  are  included.  In  the  Eastern  and 
some  of  the  Southern  countries,  where  the  governments  are 
notoriously  corrupt,  a  company  has  to  be  either  allied  with 
officialdom  or  have  other  means  of  defense  against  attack.  But 
all  evidence  goes  to  show  that  outside  of  possibly  one  or  two 

large  cities,  where  the  veniality  of  a  certain  class  of  politicians 
are  well  known,  the  franchise  giving  powers  in  the  Central 

and  Western  countries  of  Europe  are  as  incorruptible  as  any- 
where in  the  world.  All  the  conditions  required  of  the  company 

in  the  operation  of  its  line  are  absolutely  known  before  it  com- 
mences operation,  and  there  is  nothing  uncertain  as  to  the 

amount  of  taxes  which  u  will  have  to  pay  directly  or  indirectly 

for  the  privilege  of  running  its  cars.  Furthermore,  the  courts 

and  juries  in  the  different  countries  do  not  have  the  same  ex- 
alted idea  of  the  money  value  of  the  victims  of  accidents,  so 

that  this  item  of  expense  is  comparatively  small.  For  instance, 

all  that  the  combined  tramway  companies  and  municipal  tram- 
way undertakings  of  Great  Britain  and  Ireland  paid  out  during 

the  year  ending  June  30,  1901,  lor  accidents  to  persons  was 
$255,000.  Compare  this  with  the  damage  claims  to  which 
American  street  railways  are  subjected.  To  cite  one  example 

from  the  United  States:  The  Brooklyn  Rapid  Transit  Com- 
pany alone,  in  the  year  which  has  just  passed,  paid  oul  for  its 

accident  claim  department  nearly  four  times  this  amount  or 
the  enormous  sum  of  $1,044,745. 

FARES  AND  FRANCHISES 
The  prevalent  rates  of  fare  for  short  distances  are,  to  be 

sure,  usually  lower  than  in  the  United  States,  but,  as  has  fre- 
quently been  pointed  out  in  these  columns,  the  rate  for  any  con- 

siderable distance  is  much  higher.  If  the  majority  of  lines 
abroad  at  all  approximated  in  size  the  large  companies  in  this 
country,  the  average  fare  would  undoubtedly  be  higher. 

Roughly  speaking,  the  average  fare  on  the  Continental  tram- 
ways is  2  cents  or  cents  for  the  first  ̂   mile  to  miles 

(I  km  to  2  km),  and  i  cent  to  cent  for.  each  additional 
kilometer.  The  result  is  that  the  companies  which  have  subur- 

ban extensions  get  a  rate  of  over  13/2  cents  per  mile,  which,  it 
is  needless  to  say,  is  considerably  higher  than  is  charged  on 
most  of  the  interurban  electric  railways  in  the  United  States. 

Franchises  in  the  European  countries  were  freely  granted  up 

to  ten  years  ago  for  long  periods.  This  practice  is  not  so  preva- 
lent as  it  was.  As  a  rule  franchises  are  now  granted  for  from 

forty  years  to  sixty  years,  after  which  the  provision  is  usually 
made  that  the  immovable  property  of  the  company,  such  as  its 
track  and  buildings,  but  not  its  rolling  stock,  lapses  to  the  city 
or  State.  This  rule  in  some  countries  applies  equally  to  all 
companies,  whether  they  own  their  own  power  station  or 
whether  they  rent  power.  As  a  result,  most  of  the  companies 
in  the  countries  where  this  rule  is  in  force  purchase  power  from 
an  allied  or  other  corporation,  to  which,  of  course,  this  con- 

dition cannot  apply. 

POSSIBILITIES  IN  THE  DIRECTION  OF  INCREASED  TRAFFIC 

The  chief  possibilities  in  the  creation  of  a  large  net  business 
in  European  tramway  enterprises  lie,  first,  in  the  low  wages 
paid  as  compared  with  those  in  America,  and,  second,  in  the 
greater  gross  receipts  which  can  be  secured  on  many  lines  by 
the  introduction  of  modern  methods  in  railway  operation  and 
schedules,  and  by  the  construction  of  interurban  and  suburban 
extensions,  which  are  practically  unknown  in  Europe.    It  is 
believed  by  the  most  careful  students  of  street  railway  opera- 

tion that  with  the  low  fares  charged  for  short  distances,  the 
average  rides  per  capita  in  many  of  the  larger  cities  in  Europe 
could  be  greatly  increased  by  a  reform  in  the  matter  of 
schedules.  It  is,  for  instance,  the  practice  in  many  cities  to  run 
most  of  the  cars  from  one  central  point  on  shuttle  routes,  and 
then  have,  perhaps,  one  or  two  short  belt  lines,  so  that,  as  a  rule, 

a  long-distance  traveler  has  to  make  two  or  three  changes  to 
reach  his  destination,  and  he  has  no  guarantee  that  he  may  not 
have  to  wait  a  considerable  time  at  each  connecting  point.  An- 

other common  practice,  where  several  suburban  lines  enter  the 
city  over  the  same  piece  of  track,  is  to  despatch  a  car  for  each 
route  as  well  as  a  local  car  at  practically  the  same  time,  so  that 
they  follow  each  other  for  a  mile  or  two  in  a  sort  of  train  before 
separating,  instead  of  running  them  at  equi-distant  periods  and 
thus  giving  a  better  local  service  with  the  same  number  of  cars. 
It  should  not  be  understood  that  these  methods  are  universal, 
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for  many  cities,  particularly  in  Germany,  have  a  very  fair  car 
service.  But  the  instances  quoted  are  typical  of  too  many  sys- 

tems, and  experience  has  shown  a  number  of  instances  where 
a  live  manager,  by  the  introduction  of  modern  methods  in  some 
of  the  medieval  towns  in  Europe,  has  increased  the  traffic  from 
50  per  cent  to  70  per  cent  within  a  short  time,  and  with  no  more 
rolling  stock  than  was  required  under  the  former  regime. 

INTERURBAN  RAILWAYS 

Another  opportunity  ofYered  at  present  in  the  European  rail- 
way field,  as  stated,  is  in  the  direction  of  interurban  electric 

railways.  In  spite  of  the  immense  development  of  these  roads 
in  the  United  States  the  number  of  them  now  in  operation  in 
Europe,  that  is,  as  they  are  understood  in  America,  can  be 
counted  on  the  fingers  of  one  hand.  There  are,  it  is  true,  a 
great  many  roads  in  all  the  European  countries  which  are 

called  "light  railways,"  and  which  are  usually  operated  by 
steam.  They  are,  however,  nearly  always  narrow  gage,  start 
from  the  outskirts  of  one  city  and  terminate  in  the  suburbs  of 
another  city,  so  that  a  through  passenger  has  to  make  at  least 
two  changes  to  or  from  the  tramways  at  either  terminal,  and 
sometimes  walk  a  considerable  distance  as  well.  The  idea  of 

using  the  same  gage  as  the  tramway  system  in  both  terminal 
cities,  of  making  physical  connection  with  them  and  of  running 
through  cars  according  to  the  American  method  is  one  which 
has  yet  to  be  learned  in  Western  Europe.  Nevertheless,  the 
large  cities  are  comparatively  close  together,  and  there  is  a 
large  population  between  them.  While  the  same  number  of 
rides  per  capita  could  not  be  depended  upon,  probably,  for  this 
interurban  population,  it  should  be  remembered  that  nearly  all 
the  different  governments  in  Western  Europe  have  in  the  past 
shown  a  great  tendency  to  encourage  the  European  substitute 

for  the  interurban  railway,  i.  e.,  the  "light  railway."  This 
encouragement  has  very  often  gone  so  far  as  to  include  the  pay- 

ment of  an  actual  subsidy  for  their  construction,  on  the  ground 
that  it  is  a  benefit  to  the  agricultural  population.  There  is  no 
reason  why  a  modern  electric  interurban  line  should  not  be 
even  more  worthy  of  government  assistance. W^AGES 

Reference  has  been  made  to  the  lower  rate  of  wages  which  is 
paid  in  Europe.  The  wages  for  the  same  service  will  be  found 
to  approximate  between  40  per  cent  and  60  per  cent  those  cus- 

tomary in  this  country.  As  the  platform  charge  in  the  United 
States  is  usually  in  the  neighborhood  of  70  per  cent  of  the  total 
cost  of  operation,  the  effect  of  a  reduction  of  one-half  in  this 
item  alone  should  have  a  marked  effect  on  the  operating  cost. 
As  an  example  the  following  schedule  of  wages  of  tramway 
employees  paid  in  Geneva  is  given.  These,  it  should  be  re- 

marked, are  not  especially  low  as  compared  with  other  Euro- 
pean cities,  as  Geneva  is  not  noted  for  being  a  particularly 

cheap  city  to  live  in. 
WAGES  IN  GENEVA 

Number  of Pay  per Average  per 
hours hour  (cents)  day  or  month 

Motorman   
7  to  10 

$1.00  a  day 
Conductor   

7  to  10 

1. 00  a  day 

Inspector   30.00  a  month .80  a  day Laborers   7J4  to  9 Track  foremen   
9  to  10 

.95  a  day 
Head  track  foreman* 10 

9  to  12 

1. 15  a  day 
Lineman   to  10 .95  a  day 
Line  foreman   

10 

9  to  II 

1. 00  a  day 

Head  line  foreman** 10 13  to  15 1.40  a  day 
9  to  13 

1. 00  a  day 

Blacksmith   
10 

9  to  12 

1.05  a  day 

Blacksmith's  helper 10 
8  to  8^ .84  a  day 

Car  painter  . .  . .  10 
II  to  13 1.20  a  day 

Track  engineer   80.00  a  month 
80.00  a  month Overhead  engineer 

Night  work  is  paid  50  per  cent  extra. 
*  One  in  charge  of  from  300  to  400  men. 
**  One  in  charge  of  100  men. 
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AVERAGE  SPEED 

The  low  rate  of  wages  is  counteracted  in  some  respects  by 
the  slow  speed  to  which  the  cars  are  held  down  by  municipal 
enactment  in  most  cities,  and  which  is  undoubtedly  necessary 
in  many  on  account  of  the  natural  conditions  presented  by  the 
narrow  streets.    The  usual  maximum  legal  limits  are  6  miles 
to  10  miles  an  hour  within  the  contracted  city  streets,  and  123/^ 

miles  to  16  miles  an  hour  on  the  country  highways.   It  is  doubt- 
ful, however,  whether  the  average  speed  of  the  cars  is  very 

much  less  than  that  in  the  interior  of  many  American  cities. 

This  is  due  to  the  fact  that  all  of  the  foreign  tramway  com- 
panies have  adopted  the  very  commendable  practice  of  not 

stopping  their  cars  at  every  street  crossing  to  take  up  pas- 
sengers, but  only  at  certain  designated  points,  which  are  indi- 

cated by  a  red  sign  on  the  corner  building  or  on  one  of  the  poles. 
These  stopping  points  average  from  %  mile  to      a  mile  apart, 
and  the  police  regulations,  which  are  sometimes  considered 
rigorous  when  applied  to  the  companies,  are  equally  strict  as 
regards  the  public,  and  any  person  who  attempts  to  board  a  cai 
in  motion  at  a  point  which  is  not  the  regular  stopping  point  is 
liable  to  arrest.   The  result  is  that  not  only  the  average  power 

consumption  per  car  mile  is  cut  down  to  an  average  of  con- 
siderably less  than  i  kw-hour,  but  the  effect  on  the  average 

speed,  caused  by  the  municipal  regulations  on  maximum  speed, 

is  largely  counteracted  by  this  practice.    An  interesting  com- 
mentary on  the  military  discipline  to  which  all  the  male  in- 

habitants of  the  Continental  countries  become  accustomed 

through  a  service  of  from  one  to  three  years,  is  shown  by  the 
ease  with  which  the  regulations  as  to  boarding  a  moving  car, 
as  well  as  that  of  the  crowding  of  cars  and  other  rules  of  the 
company  are  enforced.    The  public  in  this  respect  offer  a 
striking  comparison  to  the  average  American  passenger  when 
addressed  by  a  conductor  or  other  person  in  uniform,  and  are 
prompt  to  do  as  they  are  told.    Moreover,  the  police  and  the 
courts  usually  act  vigorously  in  cases  of  infractions  of  the 

company's  rules,  and  fines  and  imprisonment  are  promptly  dealt 
out  to  the  obstreperous  passenger  or  the  one  who  tries  to  cheat 

the  company  out  of  a  fare  and  is  detected.  The  effect  of  a  mili- 
tary training  is  also  shown  to  a  large  extent  in  the  deportment 

of  the  employees  themselves  to  the  public  and  to  their  superior 
officers. 

METHOD  OF  OBTAINING  A  FRANCHISE 

To  those  who  are  interested  in  the  subject  some  particulars 
as  to  how  a  street  railway  franchise  is  obtained  in  a  foreign 
country  will  be  of  interest.  The  methods  vary,  but  as  that  in 
France  is  perhaps  as  typical  as  that  in  any  other  country  the 
procedure  in  that  country  will  be  described. 

The  first  step  after  incorporation  is  the  preparation  of  a 
dosier  or  complete  description  of  the  proposed  undertaking.  If 
the  route  lies  entirely  within  the  city,  three  copies  have  to  be 
presented  to  the  municipal  authorities  for  their  sanction.  If 
the  route  lies  partly  within  and  partly  without  the  city,  but  in 
one  department,  three  copies  of  the  dosier  have  to  be  submitted 
to  the  authorities  of  the  department  as  well  as  to  those  of  each 
municipality  through  which  the  route  extends,  those  for  the 
municipality  being  only  such  sections  as  pertain  to  the  plans  or 
route  within  its  jurisdiction.  If  the  road  extends  through  two 
departments  copies  must  also  be  filed  with  the  national 
authorities. 

The  dosier,  as  stated,  is  simply  a  collection  of  data  de- 
scriptive of  the  plans  of  the  company,  and  includes  the  fol- lowing: 

First.  An  accurately  drawn  plan  of  the  route  to  a  scale  of 
1 :8o,ooo. 

Second.  A  general  plan  of  the  public  roads  for  the  use  of 
which  permission  is  asked.  On  this  plan  any  deviation  of  the 
road  from  the  highway  must  be  indicated.  The  map  must  be  on 
a  scale  of  i :  10,000,  and  must  give  the  names  of  the  proprietors 
of  the  abutting  property. 

STREET  RAILWAY  JOURNAL. 
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Third.  A  profile  of  the  route,  drawn  to  a  horizontal  scale  of 
1 :4000,  and  to  a  vertical  scale  of  i  :iooo. 

Fifth.  A  cross  section  of  the  proposed  track  to  a  scale  of 
1 :50,  having  indicated  on  it  the  profile  cross  section  of  the  cars 
to  show  the  clearance  on  each  side. 

Sixth.  A  drawing  to  a  scale  of  i  :200  of  each  crossing  of  the 
tramway  tracks  with  steam  railroads  or  the  tracks  of  other 
tramway  companies. 

These  drawings  are  usually  prepared  in  the  form  of  tracings 
and  are  then  reproduced  by  the  phototype  or  zinc  process  for 
as  many  additional  copies  as  may  be  necessary.  As  can  be 
imagined  this  is  rather  an  expensive  undertaking,  and  in  a 

MAP  SHOWING  ELECTRIC    RAILWAY    SYSTEM    OF  GENEVA 

recent  undertaking  in  which  an  American  syndicate  is  inter- 
ested the  cost  of  reproducing  these  drawings  alone  amounted 

to  $5,000. 
In  another  document  the  company  must  describe  the  service 

which  it  proposes  to  conduct,  that  is,  whether  passenger,  light 
express  or  freight,  together  with  particulars  as  to  location  of 
any  passenger  or  freight  station  which  it  intends  to  install.  It 
must  also  state  the  minimum  curve  radius,  the  maximum  grade, 

the  system  of  track  sub-construction  to  be  employed,  maximum 
width  of  rolling  stock,  including  any  projections  such  as  grab- 
handles  or  sash  rail,  any  proposed  interference  with  the  use  of 
the  public  roads  or  the  use  or  access  to  private  roads  during 
process  of  construction  or  afterwards,  the  minimum  distance 
between  the  tracks  and  of  cars  while  on  the  road,  also  between 
the  cars,  and  any  existing  buildings,  the  maximum  length  of 
trains,  the  maximum  speed  of  trains,  the  minimum  number  of 
trains  to  be  run  during  the  day,  etc. 

After  these  plans  are  prepared  and  copies  of  them  are  filed 
with  the  mayors  of  each  of  the  communes  through  which  the 
road  passes,  and  are  exposed  by  the  latter  to  public  inspection 

for  thirty  days,  constituting  what  is  called  an  enquete  d'utilite 
publique.  In  the  case  of  an  intcrurban  road  15  miles  or  20 
miles  long  the  number  of  communes  involved  sometimes 
amounts  to  nearly  100,  with  all  of  whom  plans  have  to  be  filed, 
and  each  of  whom  conducts  an  independent  enquete,  as  do  also 
the  department  authorities  if  they  are  involved. 

As  a  result  of  this  "inquiry"  objections  to  the  proposed  plans 
may  be  made  by  abutting  property  owners  or  others  interested. 
These  are  considered  by  the  mayors,  who,  as  a  result,  may 
suggest  certain  modifications  in  the  plans  to  the  company. 

After  these  plans  are  discussed  and  agreed  to  and  the  modi- 
fications made,  a  revised  set  of  plans  is  submitted  and  a  final 

enquete  is  held  at  the  mayor's  office  at  which  the  plans 
are  again  exposed  to  public  inspection  for  thirty  days. 

If  there  should  be  a  disagreement  between  the  com- 
pany and  the  commune  authorities,  it  is  submitted  for 

decision  to  a  special  committee  appointed  by  the  legis- 
lative body  of  the  department,  which  has  the  final  authority 

in  the  matter,  provided  the  road  is  built  entirely  on  the  high- 
way. If  the  road  is  built  partly  on  its  own  right  of  way  the 

plans  have  to  be  submitted  to  the  national  authorities  of  Paris, 
where  they  must  receive  the  approval  of  the  Minister  of  Public 

Works.  This  usually  takes  from  three 
months  to  four  months.  A  deposit  must 
tlien  be  made  by  the  company  of  $320 

])cr  mile  of  conceded  route.  It  must 
then  submit  plans  of  construction  and 

can  go  immediately  to  work.  If  the 
original  plans  were  in  good  shape  and 
satisfactory  there  is  practically  never 

any  objection  to  the  second  plans. 
Three-fourths  of  the  deposit  made  by 
the  company  as  a  guarantee  of  its  good 
faith  is  returned  when  the  road  is 
started. 

A  franchise  in  France  is  called  a 
cahier  des  charges,  and  is  signed  by  the 

railway  company  and  also  by  the 
authorities.  It  usually  includes  a  clause, 
to  the  effect  already  mentioned,  that  at 
the  end  of  the  concession  all  track  and 
immovable  construction  Ijelonging  to 

the  company  pass  over  to  the  authori- 
ties. If  not  otherwise  stated  in  the 

franchise  the  State  also  reserves  the 

right  to  lease  the  property  at  the  end  of 
fifteen  years.  If  it  does  so  the  amount 
of  annual  payment  to  be  made  as  rent 
is  obtained  by  taking  the  net  earnings 

for  the  previous  seven  years,  omitting  the  lowest  two  years  in 
this  list  and  taking  the  average  of  the  other  five.  This  average 
represents  the  amount  which  the  authorities  will  pay  the  com- 

pany during  the  duration  of  the  franchise. 

STATISTICS  FROM  GENEVA  AND  LILLE 

Possibly  some  actual  municipal  conditions  in  tramway  ope- 
ration will  be  of  interest.  For  this  purpose  two  examples  will 

be  taken,  an  existing  city  property  in  Geneva  and  an  extensive 
proposed  interurban  property  in  Lille,  France,  which  will  be 
perhaps  of  more  than  usual  interest  from  the  fact  that  both  of 
these-  properties  are  largely  owned  by  American  capital.  A 

map  of  the  Geneva  system  is  presented  herewith.  It  is  a  con- 
solidation of  three  existing  companies,  made  two  or  three  years 

ago,  and  a  concession  was  granted  to  the  consolidated  company 

on  July  10,  1900,  'for  sixty  years.  The  company  has  14.75  miles 
of  track  in  the  city  and  suburbs,  and  70  miles  of  outside  lines. 

The  population  of  the  city  of  Geneva  proper  is  58,881,  and 
with  its  four  suburbs  105,000,  or  7817  per  mile  of  track.  The 
total  population  of  the  towns  directly  on  the  suburban  lines  is 
18,930,  or  270  per  mile  of  track.  The  total  taxes  paid  are  5  per 
cent  on  the  net  receipts  with  a  minimum  payment  of  $1,200. 
Below  will  be  found  some  statistics  of  the  Geneva  lines,  in 
reference  to  which  it  should  be  stated  that  during  most  of  the 
eighteen  months  preceding  May  31,  1902,  the  road  was  in 
process  of  conversion  from  horse  to  electric  power.  H.  P. 
P>radford,  the  present  manager  of  the  company,  was  appointed 
in  August,  1902,  or  since  the  date  of  the  last  statistics,  and  has 
introduced  a  number  of  changes  which,  it  is  expected,  will  in- 

crease the  earning  power  of  the  system. 

Strctt  Ry.Jnurnal 
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1900 1901 11,360,467 

$354,999 
$0.2104 

Jan.  I  to 
May  31 

1902 4718,294 

$140,900 $0.1607 

Passengers  carried    9,713,711 
Gross  receipts    $315,558 
Gross  receipts  per  car  mile...  $0.2613 

Statistics  of  summer  service,  season  of  1902 : 
Total  length  of  lines,  137.77  km  or  86.11  miles. 
Average  number  of  cars  in  service,  68. 
Average  number  of  hours  in  car  day,  14.4. 
Average  run  per  car  per  day,  150  km  or  94  miles. 
Total  runs  per  day,  10,224  km  or  6390  miles. 
Total  number  of  crews  in  service,  95. 
Total  number  of  crew  hours,  1054. 
Average  pay  of  motormen  and  conductors  per  hour, 

40  centimes  or  8  cents. 
Total  daily  cost  of  platform  labor,   1054  x,  40 

centimes  or  8  cents,  843  francs  or  $168.60. 
Daily  cost  of  labor,  including  days  of  rest,  986 

francs  or  $197.20. 
Total  cost  of  platform  labor  for  one  motor  car, 

including  days  of  rest,  0.96  franc  per  car  km 
or  30.72  cents  per  car  mile. 

Total  cost  of  platform  labor  for  train  of  one  motor 
car  and  one  trail  car,  including  days  of  rest, 
1.06  francs  per  car  km  or  33.92  cents  per  car 
mile. 

The  Lille  concession  referred  to  above  is  a 

connecting  line  between  Lille,  Roubaix  and 
Tourcoing  in  the  coal  region  of  France,  and  probably  the  most 
densely  populated  part  of  the  country  outside  of  the  large  cities. 
The  enterprise  when  complete  will  include  275 
miles  (380  km)  of  track.  The  cities  of  Lille 
and  Roubaix  are  separated  only  6  miles  to  8 
miles  apart,  and  have  no  convenient  means  of 

communication,  although  they  have  a  com- 
bined population  of  500,000,  while  the  total 

population  within  a  radius  of  8j4  miles  (15 

km)  of  Lille  is  about  820,000.  The  fare  per- 
mitted by  the  cahier  des  charges  is  2  cents  for 

the  first  kilometer  and  i  cent  for  each  follow- 
ing kilometer.  The  company  is  planning  to 

build  at  once  187  miles  (300  km)  of  track, 
and  will  gradually  complete  the  remainder 
of  the  system.  A  large  station  will  be  built 
near  the  coal  mines  for  supplying  power.  A 
broad  boulevard  has  recently  been  completed 
between  the  cities  of  Lille  and  Tourcoing  at 

a  cost  of  $2,300,000,  and  the  company  has  se- 
cured the  right  to  build  an  electric  road  on 

this  highway.  The  cost  of  the  construction 
will  be  about  $7,000,000.  Coal  costs  from 
12  francs  to  16  francs,  or  $2.40  to  $3.20  per 
ton,  on  account  of  the  near  proximity  of  the 
coal  fields.  Up  to  the  present  time  the  only  means  of  local 
transportation,  outside  of  a  horse  railway  system  in  Lille,  has 
been  that  provided  by  the  steam  trains. 

An  effective  illustration  of  the  influence  of  the  electric  rail- 
way upon  the  development  of  the  New  South  is  afforded  by  the 

Augusta  &  Aiken  Railway,  which  has  lately  been  completed, 
and  is  even  now  recognized  as  an  important  factor  in  the  com- 

mercial and  social  life  of  the  community.    This  line  penetrates 

Sub  station 

MAP  OF  AUGUSTA  &  AIKEN  RAILWAY 
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a  section  that  has  heretofore  enjoyed  very  little  advantage  in 
the  way  of  transportation  facilities,  and  much  of  the  country 

TYPICAL  VIEW  OF  CONSTRUCTION— TRESTLE  THROUGH  SWAMP  LANDS 

reached  by  it  has  never  before  had  any  service  whatever.  As 
a  result  the  enterprise  has  infused  a  new  life  into  the  locality, 

and  has  revived  the  glories  of  ante-bellum  days.    Long  cher- 

SwayBi 

Guard  Rail  6")t  8 

Tics  6"x  8"x  10" 
Stringer  7"x  14" 

nPacliing  Block  2"x.I4"  3 

Braces  3"i  8"  ^ 
  #1  Eolt  V'/'n  8"cvcrj  4th, lie  at-asBorin I!oat  apl.  10  I.  each  tic  staggcrrr 

\jt''3  %  BoIH  18"lon6 Drift  bolta  lli"round  2o"long 6x12x2   #5  i,j",„„,jj  04"i„„j 
Ag  Boat  apiltcs  8"loiig 
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Taken  as  a  whole  the  foreign  situation  is  in  such  a  condition 
that,  despite  certain  and  undeniable  drawbacks,  it  is  worth  the 
consideration  of  capitalists  seeking  investments  in  tramway 
enterprises. 

ished  hopes  of  making  Aiken  a  favorite  winter  resort  for 
Northern  people  are  apparently  about  to  be  realized,  as  are  also 
the  prospects  for  developing  the  great  natural  resources  of  the 
immediate  neighborhood. 
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A  glance  at  the  map  of  the  line,  which  is  presented  herewith, 
shows  that  the  route  follows  a  very  irregular  course  between 
Augusta  and  Aiken,  and  the  accompanying  views,  representing 
scenes  along  the  railway,  convey  some  idea  of  the  character  of 

[Vol.  XXI.    No.  i. 

is  well  adapted,  attracted  a  large  and  fashionable  throng  of 
pleasure  seekers  this  winter. 

In  laying  out  the  route  a  ridge  of  hills  overlooking  the 
Savannah  River  valley  gave  rise  to  severe  engineering  prob- 

STREET  RAILWAY  JOURNAL. 

the  country  and  the  difficulties  encountered  in  laying  out  and 
building  the  road.  The  project  was  undertaken  by  the  North 

Augusta  Electric  &  Improvement  Company,  a  syndicate  en- 
gaged in  the  development  of  the  country  through  which  the  line 

passes.  This  corporation  owns  7000  acres  of  land  in  South 
Carolina,  just  across  the  Savannah  River  from  Augusta,  and  it 
is  also  interested  in  many  of  the  industrial  enterprises  of  the 
vicinity.  The  natural  scenery  has  attracted  many  wealthy 
Northern  people  to  this  section,  and  the  presence  of  beautiful 
long  leaf  yellow  pines  in  abundance  not  only  adds  to  the  charm 

lems,  but  with  the  idea  of  developing  the  company's  land  the 
present  line  was  finally  adopted  after  150  miles  of  preliminary 
surveying  had  been  done.  For  the  first  10  miles  the  road  passed 
through  land  belonging  to  the  North  Augusta  Company,  which 
is  being  rapidly  developed.  The  location  follows  as  closely  as 
possible  the  contour  of  the  land,  and  the  grades  do  not  exceed 

per  cent. As  shown  by  the  map  the  railway  starts  at  the  center  of 
Augusta,  on  Broadway,  and  utilizes  the  tracks  of  the  Augusta 
Railway  Company  to  McKinnie  Street,  where  it  branches  to  the 

PREPARING   THE  ROADBED 

of  the  place  but  has  secured  for  it  a  high  standing  as  a  health 
resort.  The  old  town  of  Summerhill  was  the  summer  home  of 
rich  Charleston  and  Savannah  citizens  before  the  war,  and 
Aiken  County  is  now  becoming  a  favorite  resort  for  wealthy 
Northerners  in  the  winter.  W.  C.  Whitney  has  his  stables  at 
Aiken,  and  polo  and  other  outdoor  sports,  for  which  this  locality 

right  on  its  own  track,  and  crosses  the  new  steel  bridge  over 
the  Savannah  River  to  North  Augusta.  This  bridge  was  built 
by  the  company  and  deeded  to  the  city  of  Augusta.  From  this 
point  the  line  immediately  commences  to  climb  the  hills  of 
South  Carolina.  Reaching  an  elevation  of  400  ft.  above  the 
river  it  follows  a  fertile  plateau  through  the  company  land  for 
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several  miles,  and  finally  traverses  a  ravine  towards  Clear- 
water, at  which  town  it  enters  Horse  Creek  Valley,  which  is 

famous  for  its  cotton  mills.    Going  up  this  valley  it  passes 

Street  Railway  Juiinial STANDARD  POLE  SETTING  FOR  HIGH-POTENTIAL  LINE  AND 
TROLLEY  CONSTRUCTION 

through  Clearwater,  Bath,  Langley,  Gloversville,  Warrenville, 
Madison  and  Graniteville,  and  thence  on  to  Aiken,  a  total 
length  of  25  miles. 

Bath,  Langley,  Warrenville  and  Graniteville  have  cotton 
mills  containing  thousands  of  spindles  and  employing  an  army 
of  operators.  These  mills  were  originally  operated  by  water 

power  obtained  from  Horse  Creek,  but  the  demand  soon  in- 
creased beyond  the  capacity  of  the  power  available  from  this 

source,  and  now  the  total  water-power  utilized  amounts  to  only 
one-fifth  of  the  total  power  consumed.  Formerly  the  output  of 
these  mills  was  shipped  North  to  be  bleached,  as  water  suf- 

ficiently clear  and  pure  for  bleaching  purposes  is  only  found 
in  few  places  in  the  United  States,  but  of  late  excellent  water 
has  been  found  at  Clearwater,  and  now  a  large  bleachery  has 
been  erected  at  this  point,  which  takes  the  combined  output  of 
all  the  mills  of  this  section. 

TRACK  AND  OVERHEAD  CONSTRUCTION 

The  Augusta-Aiken  road  has  been  built  on  standard  steam 
railway  specifications,  with  easy  grades  and  curves  of  large 
radius,  to  permit  high-speed  in  passenger  service  and  enable 
the  company  to  engage  in  the  hauling  of  freight.  The  line 
passes  through  some  exceedingly  marshy  ground,  which  made 

CROSSING  SOUTHERN   RAILWAY  STEAM  ROAD  ABOVE  AND 
BELOW  GRADE 

roadbed  construction  very  difiicult.  Thousands  of  yards  of 
mud  had  to  be  hauled  out  and  replaced  with  good  clay  and 
gravel,  and  in  some  places  the  ground  had  to  be  reinforced  by 
driving  piles,  and  planking  over  the  piles  after  the  manner  of 
construction  commonly  used  at  New  Orleans.  At  several  points 
along  the  route  fills  40  ft.  high  and  several  hundred  feet  long 
have  been  made,  and  in  other  places  cuts  over  50  ft.  deep 
were  necessary.  The  fill  at  Horse  Creek  is  half  a  mile  long. 
The  curves  are  all  of  large  radius,  permitting  of  high 
speed,  and  there  are  no  broken  back  curves  in  the  entire 
route. 

It  will  be  noticed  by  reference  to  the  map  that  the  electric 
line  crosses  the  Southern  Railway  at  two  points.  The  latter 

company  opposed  crossing  at  grade,  and  to  avoid  litigation  and 
delay  incident  thereto,  the  Augusta  &  Aiken  Railway  Company 
decided  to  cross  above  and  underneath  these  steam  lines, 
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entailing  an  additional  cost  of  nearly  $60,000.  To  do  this 
heavy  bridges  and  trestles  were  built,  and  a  fill  at  one  point, 
2400  ft.  long  and  30  ft.  high,  was  made.  These  features  are 
fully  illustrated. 

In  establishing  the  permanent  way  steam  railroad  construc- 

The  method  of  overhead  construction  is  clearly  shown  in  the 
diagram  and  the  views  of  the  line.  Cyprus  poles,  38  ft.  long 

and  having  an  8-in.  top  diameter,  are  used  for  the  pole  line. 
A  0000  feeder  is  carried  continuously  from  one  end  of  the  line 

to  the  other,  and  from  the  power  house  and  sub-station  in 

MAIN  POWER  HOUSE,  CAR  HOUSE  AND  SHOPS 

tion  methods  have  been  followed.  The  roadbed  is  ballasted, 

and  yellow  pine  ties,  8  ft.  x  8  ins.  x  6  ins.,  are  set  at  2-ft.  centers. 
Upon  these  6o-lb.  T-rails,  A.  S.  C.  E.  section,  with  standard 
steam  railway  frogs  and  switches,  have  been  laid.  The  H.  P. 
Brown  solid  copper  bonds  have  been  used  throughout.  Extra 

heavy  bridges  and  trestles  have  been  built,  with  the  view  of  sus- 

PLAN  AND  SECTIONS  OF 

taining  the  most  severe  service.  The  character  and  extent  of 
the  trestle  work  are  shown  in  the  views  presented,  and  the  de- 

tails in  the  plan,  section  and  elevation  herewith.  Timber  used 

for  trestles  is  all  selected  long-leaf  yellow  pine,  put  up  with  the 
greatest  care.  It  is  all  drift-pin  construction,  steel  pins  being 
used  for  the  purpose. 

either  direction,  additional  feeder  is  run  for  about  2  miles, 
This  low-tension  feed  wire  instead  of  being  placed  on  cross 
arms  or  brackets,  is  suspended  upon  a  porcelain  insulator, 

through  which  the  span-wire  is  run.  It  makes  a  flexible  sus- 
pension, is  easy  to  string  and  keeps  the  bracket  arm  in  the 

socket.   The  trolley  wire  is  carried  18  ft.  above  the  rail.  The 

MAIN  POWER  HOUSE 

method  of  suspension  is  clearly  illustrated  in  the  diagram,  as 

are  also  the  details  of  the  transmission  line.  The  high-tension 
line  is  not  transposed,  and  is  protected  by  barb  wire  strung 

on  glass  insulators  and  grounded  thoroughly  every  few  hundred 
feet.  Lightning  arresters  have  been  placed  every  half  mile  along 

the  line.    During  the  construction  period  and  before  the  sub- 
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station  had  been  put  into  operation  work  cars 
were  run  in  Aiken,  a  distance  of  18  miles 

from  the  main  station,  which  was  furnishing 
direct  current  into  the  Hne,  showing  how 
carefully  the  line  was  insulated  and  how  well 
the  track  was  bonded. 

MAIN  POWER  HOUSE 

The  power  house  is  located  about  6j/^  miles 
from  Augusta,  on  the  stream  furnishing  the 
source  of  supply  for  the  Clearwater  bleachery, 
which  is  absolutely  pure  and  so  cool  that  the 
most  excellent  results  are  obtained  in  con- 

densing. The  location  of  the  plant  is  marked 
on  the  map,  and  the  character  of  the  locality 
can  best  be  judged  from  the  exterior  view 
which  is  also  presented.  A  distinguishing 

feature  of  this  construction  is  the  self-sup- 
porting steel  stack,  125  ft.  high  and  6  ft.  in 

diameter,  resting  on  a  cement  foundation  15 
ft.  sq.  at  the  bottom.  The  plan  and  sectional 

view  of  the  power  house  show  the  arrange- ENGINE  ROOM  IN  MAIN  POWER  PLANT 

compound  condensing  engines,  made  by  Clark  Brothers, 
Belmont,  N.  Y.,  are  installed.  These  are  of  the  bored  guide 
type  with  Rites  governor.  The  valves  are  of  the  usual 
Corliss  type,  but  without  the  releasing  gear.    Directly  con- 

BOILER  PLANT  - 

ment  and  location  of  the  machinery.  The 
main  building  has  a  frontage  of  74  ft.  6  ins., 
and  extends  back  80  ft.  3  ins.  The  engine 
room,  which  occupies  the  entire  front  of  the 
main  building,  is  40  ft.  10  ins.  deep,  and  the 
boiler  room  39  ft.  5  ins.,  but  the  latter  is  only 
38  ft.  6  ins.  wide.  The  steel  stack  alluded  to 
is  alongside  of  the  boiler  room  and  back  of 
the  engine  room.  In  the  construction  of  this 
plant  the  foundations  were  made  of  concrete 
and  the  walls  of  brick.  The  machinery 
foundations  are  built  of  brick  laid  in  Port- 

land cement  mortar.  Steel  roof  trusses  with 

slate  are  used,  and  the  buildings  are  as  nearly 
fireproof  as  it  is  possible  to  make  them. 

The  general  arrangement  of  the  machinery 
is  clearly  indicated  in  the  plans.   Two  450-hp 

SUB-STATION 

nected  to  each  engine  is  a  300-kw  General  Electric  direct- 
current  railway  generator,  running  at  150  r.  p.  m.  These 
machines  furnish  power  for  that  end  of  the  line  at  575  volts  to 

600  volts.  There  is  also  a  200-kw  inverted  rotary  in  the  main 
station,  and  three  80-kw  oil-cooled  transformers.    Direct  cur- 

CAR  HOUSE  AND  OFFICE 
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rent  at  575  volts  is  delivered  to  the  inverted  rotary  and  is  trans- 
formed into  alternating  current.  It  is  then  passed  through  the 

step-up  transformers  and  changed  into  three-phase  current  at 
13,200  volts,  at  v\diich  it  is  sent  out  over  three  No.  5  copper 

boiler  room,  taking  exhaust  steam  from  pumps  and  condensing. 
All  pipe  work  is  designed  for  heavy  pressure,  and  Schutte 
valves  are  used  on  the  steam  lines.  Smith-Vaile  jet  condensers 
and  a  325-gallon  fire  pump  were  furnished  by  the  Baker  Engine 

&  Machine  Company,  of  Philadelphia. 
CAR  HOUSE,  OFFICES,  STOREROOM  AND 

SHOPS 

Near  the  power  house  is  the  general  head- 
quarters, including  the  car  house,  containing 

four  tracks  with  a  pit  the  entire  length  of  one 
track,  and  another  pit  extending  across  all 
four  tracks  near  the  front  of  the  building,  so 

that  cars  on  any  track  can  be  examined  under- 
neath. It  is  of  the  same  general  design  of  fire- 

proof construction  as  the  power  house.  Ad- 
joining this  are  the  offices,  store  rooms  and 

shops  of  the  company.  A  view  of  the  front  of 
the  car  house  is  presented  herewith,  and  also  a 
plan  of  the  structure  showing  the  division  of 

space  and  the  general  arrangement.   The  com- 
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wires,  to  the  sub-station,  12  miles  distant,  to 
feed  the  Aiken  end  of  the  system.  The  site  of 

the  sub-station  is  indicated  on  the  map. 
The  switchboard  for  both  high  and  low-ten- 

sion currents  is  of  the.  standard  pattern,  with 
some  modifications  in  the  connections  to  cover 

conditions  imposed  by  the  engineer.  High- 
tension  wires  are  carried  out  of  the  building 

through  15-in.  terra  cotta  pipe,  placed  on  an 
angle  in  the  wall  over  the  switchboards.  This 
makes  a  neat  and  inexpensive  construction,  it  is 
claimed,  as  well  as  a  substantial  method  of  hand- 

ling the  wires  safely. 
The  boiler  room  is  on  a  level  with  the  engine 

room  basement,  and  the  relative  arrangement, 
as  well  as  the  plan  of  steam  piping,  are  shown 
in  the  cuts.  Steam  is  furnished  to  the  engines 

at  130  lbs.  pressure  by  two  300-hp  watertube 
boilers  of  the  Heine  type,  furnished  by  the  E.  Keeler  Company, 

of  Williamsport,  Pa.  Duplicate  feed-water  pumps  are  installed, 
and  the  feed-water  piping  is  arranged  so  as  to  allow  the  water 
to  be  forced  through  a  main  heater,  located  in  the  exhaust  lines 
of  engines  to  condensers,  and  an  auxiliary  heater,  located  in  the 
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PLAN   OF   CAR  HOUSE,   SHOPS.   STOREROOM   AND  OFFICES 

bined  buildings  have  a  75-ft.  frontage, 
house  takes  50  ft.  with  a  depth  of  100  ft 
pies  a  space  25  ft.  x  25  ft.  93/^  ins.,  and 
12  ft.  3^  ins.   The  offices  are  12  ft.  11 
conveniently  arranged. 

of  which  space  the  car 

,  The  work  shop  occu- 
the  store  room  25  ft.  x 
ins.  deep,  and  are  very 
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SUB-STATION 

The  sub-station  is  located  between  Granite- 

ville  and  Aiken,  and  contains  a  200-kw  rotary 
converter,  and  a  duplicate  of  the  transformer 
apparatus  at  the  main  station  reversed,  so  that 
the  voltage  of  the  current  passing  through  this 
apparatus  is  lowered  instead  of  raised,  as  in 

the  case  of  the  main  power  house.  An  ex- 
terior view  of  this  station,  together  with  a 

plan  and  sectional  drawings  are  presented. 
The  building  is  31  ft.  sq.,  and  35  ft.  from  the 
floor  level  to  the  highest  point. 

PASSENGER  AND  FREIGHT  CARS 

The  rolling  stock  for  this  road,  it  is  claimed, 
comprises  the  handsomest  passenger  cars  in 
the  South.  Views  of  the  passenger  and  freight 

cars  are  presented,  as  well  as  a  2500-gallon 
sprinkling  tank,  which,  owing  to  local  con- 

ditions,.is  a  very  important  part  of  the  equip- 
ment. SEAli  CUNVERTUiLE  CAR 

FREIGHT  CAR 

There  are  seven  40-ft.  semi-convertible  cars 
with  center  aisles  made  by  the  Laconia  Car 
Company.  These  cars  are  vestibuled  and  have 

Wood's  folding  gates  at  each  step.  They  have 
straight  sides  and  the  steam-car  type  of  roof. 
They  are  finished  in  quartered  oak,  with 
quartered  oak  ceilings.  Ten  Wheeler  revers- 

ible rattan  seats  on  a  side  provide  a  seating 
capacity  for  forty  people.  There  are  ten 
double  sash  windows  on  each  side,  both  sashes 
arranged  to  drop  flush  with  the  window  stool, 
which  is  28  ins.  from  the  floor,  making  a  very 
comfortable  car  for  summer  use.  The  curtains 

are  of  pantasote  for  side  windows  and  also  for 
end  doors  and  windows  in  vestibules.  There 
are  double  sliding  doors  at  the  ends  of  the  car. 
Each  equipment  includes  Wagenhall  arc  head- 

lights, consolidated  heaters,  Christensen  air 
brakes,  and  two  General  Electric  motors;  also 

the  Laconia  No.  8-B  high-speed  double  truck 
with  swing  bolster,  fitted  with  4-in.  axles 
and  33-in.  double  plate  wheels.    There  are 

also  two  standard  ten-bench  open  cars  with 
closed  ends,  built  by  the  same  company,  fin- 

ished in  white  ash,  with  seats  of  white  maple, 
ceilings  of  white  birch,  curtains  of  duplex 
duck  running  to  the  floor,  grab  handles  of  ash, 
and  all  trimmings  of  solid  bronze  highly  pol- 

ished. These  cars  arp  mounted  on  Brill  E-21 
trucks. 

One  30-ft.  box-freight  car  of  25  tons  capac- 

ity, with  Laconia  "Diamond"  double  trucks, 
and  four  General  Electric  67-motors  is  now 
in  service.  This  car  has  Christensen  con- 

tinuous air  brakes,  and  is  fitted  to  operate  the 
brakes  on  ten  freight  cars,  which  it  can  pull  at 

one  time.  The  company  has  under  considera- 
tion the  building  of  a  350-hp  electric  locomo- 
tive, which  will  be  used  when  the  freight  ser- 
vice exceeds  the  capacity  of  the  box  car  now 

employed. 
2500-GAL.  SPRINKLING  CAR 

An  important  feature  of  the  equipment  is 

the    2500-gallon    sprinkling    car  furnished 
by  the  J.  G.  Brill  Company.     The  length 

SUMMER  CAR 
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of  this  car  over  the  end  sills  is  i6  ft.,  and  the  width  over 
the  outside  sills  6  ft.  10  ins.  It  is  mounted  on  a  Brill  No.  7 

truck,  equipped  with  two  General  Electric  54-motors.  This 
car  carries  a  steel  tank  6  ft.  6  ins.  in  diameter  and  10  ft.  long. 
The  trolley  board  is  fixed  to  the  top  of  the  tank.  The  running 

gear  consists  of  a  solid  forged  frame  four-wheel  truck.  This 
has  double  journal  springs  at  each  box,  which  carry  the  frame 
of  the  truck.  Upon  the  truck  frame  are  eight  other  spiral 
springs  carrying  the  body  of  the  car.  The  sprinkling  heads 
have  no  holes  or  perforations  to  clog.  This  part  of  the  ap- 

paratus consists  of  a  cone  carefully  adjusted  in  the  mouth  of 
the  discharge  pipe,  which  forms  a  spray  nozzle,  having  a  small 
circular  opening  through  which  the  water  is  discharged  in  a 
thin  sheet  of  film.  The  2500-gallon  tank  carries  water  enough 
to  sprinkle  from  5  miles  to  8  miles  of  road  bed.  The  steel  tanks 

have  }i-'ni.  sides,  5-16-in.  heads,  and  are  fitted  with  swash  plates 
to  prevent  the  surging  of  the  water  while  on  the  road,  or  while 
stopping  or  starting. 

CONSTRUCTION  AND  OPERATION 

The  contractor  for  the  engineering,  construction  and  equip- 
ment of  the  road  is  John  Blair  MacAfee,  of  Philadelphia.  Cars 

on  the  section  of  the  line  between  Augusta  and  Clearwater 
have  been  operated  regularly  since  June  26,  and  over  the  entire 

line  since  Sept.  8.  The  road  is  now  being  operated  by  the  con- 

tractor. The  chief  of  Mr.  MacAfee's  operating  staff,  Charles 
L.  Furbay,  is  in  charge  of  operation.  The  receipts  so  far  have 
been  very  gratifying,  and  the  road  promises  to  be  a  profitable 
property  from  the  start. 

The  road  was  built  under  the  immediate  charge  of  Walter 
Newbold  Walmsley,  chief  engineer  for  Mr.  MacAfee,  who  was 
assisted  by  G.  Edwin  Heath  and  William  Harrison  MacAfee. 

 *-^^  

TRAIN  UNIT  CONTROL  SYSTEM  USED  ON  THE  BERLIN 
ELEVATED  RAILWAY 

NEW  YORK  CENTRAL'S  TERMINAL  PLANS 

The  city  administration  and  the  New  York  Central  &  Hudson 
River  Railroad  Company  have  virtually  agreed  upon  terms  for 
the  improvement  of  the  terminal  facilities  at  the  Grand  Central 
station  ni  New  York.  The  recommendations  of  the. special 
committee  of  the  Board  of  Estimate,  which  has  had  charge  of 

this  matter,  propose  only  one  modification  of  the  plans  ap- 
proved by  the  railroad,  and  contain  the  following  provisions : 

The  abandonment  of  the  use  of  steam  as  a  motive  power  in 
the  tunnel. 

The  depression  of  the  Central's  tracks  so  as  to  make  prac- 
tically grade  thoroughfares  of  the  eleven  streets  intercepting 

the  steam  tracks  between  Forty-Fifth  Street  and  Fifty-Fifth 
Street. 

The  continuation  of  Park  Avenue  as  a  single  street  south- 
ward on  a  viaduct  from  Forty-Ninth  Street,  where  it  now  ends, 

to  Forty-Fifth  Street,  the  boundary  of  the  station. 
The  payment  by  the  Central  of  $25,000  a  year  for  extra  sub- 

surface privileges. 

The  payment  by  the  city  to  the  company  of  $600,000  for  con- 
structing the  new  grade  bridges  across  Park  Avenue. 

Denying  the  Central's  request  for  vault  privileges  under 
Lexington  Avenue,  because  of  the  city's  desire  to  build  an  East 
Side  extension  of  the  subway  under  that  avenue. 

A  connection  under  Forty-Second  Street  with  the  new  sub- 
way system. 

The  improvement  will  entail  an  investment  of  $25,000,000  by 
the  railroad  company,  and  will  provide  for  the  electrical  opera- 

tion of  all  trains  entering  the  Grand  Central  station.  Greater 
safety  and  comfort  for  the  traveling  public  and  great  relief  of 
crowded  streets  and  the  transformation  of  what  is  now  a  public 
nuisance  into  a  substantial  public  improvement  are  thus  prof- 

fered by  the  railroad  management.  To  accomplish  these  im- 
provements the  railroad  companies  propose  to  install  electricity 

as  their  motive  power  as  far  north  as  Croton  on  the  Hudson 
River  Railroad  and  White  Plains  on  the  Harlem  Railroad. 

The  system  of  motor  car  control  employed  on  the  Berlin 
Elevated  &  Underground  Railway,  of  Berlin,  and  installed  by 
Siemens  &  Halske,  of  that  city,  differs  in  a  number  of  respects 
from  any  of  the  multiple  unit  systems  employed  in  the  United 
States.  Strictly  speaking,  it  is  not  a  multiple  unit  system  but 
a  one-motor-car-two-motor-car  control  system,  that  is,  only 
two  motor  cars  can  be  used  per  train,  one  at  each  end  of  the 
train,  and  the  motorman  can  use  either  one  or  both,  as  required. 

A  system  of  this  kind  developed  by  the  General  Electric  Com- 
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pany,  and  known  as  the  Potter  system,  was  tried  on  an  experi- 
mental train  on  the  Manhattan  Elevated  Railway  in  New  York 

before  that  company  decided  to  adopt  the  multiple  unit  system, 
and  another  system,  a  modification  of  the  Potter  system,  is  now 
in  use  on  the  Metropolitan  Underground  Railway,  of  Paris. 
The  system  employed  in  Berlin,  however,  differs  from  either  of 
those  mentioned,  and  hence  possesses  considerable  interest.  It 

has  been  in  use  for  a  little  over  a  year  and  has  proved  satisfac- 
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tory.  The  objections  to  it,  which  are  common,  however,  to  all 
one-motor-car-two-motor-car  systems,  are  that  it  requires  a  very 
large  controller,  there  is  no  automatic  throttling  of  the  current, 
and  no  more  than  two  motor  cars  can  be  used  per  train.  On 
the  other  hand,  the  advantages  are  that  only  one  train  cable  is 
required  per  train,  and  only  one  controller  per  motor  car.  In 
the  system  of  the  Berlin  Elevated  Railway  two  train  cables  are 
used,  but  one  is  simply  to  connect  the  shoes  on  the  two  motor 
cars,  and  the  system  could  be  arranged  to  operate  without  this  , 
connection,  although  it  is  desirable  because  of  the  possibility  of 
bridging  over  interruptions  in  the  third  rail  and  also  for  giving 
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double  the  contact  surface  by  utilizing  the  shoes  at  both  ends  of 
the  train. 

The  diagrams  on  page  29  show  the  connections  employed. 

As  usually  made  up  a  train  on  the  Berlin  Elevated  Railway  con- 
sists of  three  cars,  39  ft.  long.  Of  these,  two,  the  first  and  the 

last,  are  for  third-class  passengers  and  are  motor  cars.  The 
intermediate  car  is  for  second-class  passengers  and  is  a  trail 
car.  There  is  no  first-class  car.  Each  motor  car  is  equipped 
with  three  motors,  but  the  diagram  is  made  out  for  the  use  of 
four  motors,  and  the  fourth  motor  can  be  added  at  any  time. 

The  controlling  apparatus  consists  of  two  contact  cylinders, 
one  for  the  motor  connections  and  the  other  for  the  resistances. 

The  motor  cylinder  is  made  up  of  two  halves,  each  of  which  is 
supplied  with  a  separate  set  of  contact  fingers.  The  resistance 
controller  cylinder  has  a  sliding  contact  of  the  usual  form  for 
throwing  in  the  resistance. 

The  motors  on  each  car  are  always  connected  in  multiple, 
and  those  on  Car  I  can  be  connected  in  series  or  in  parallel  with 
those  on  Car  II  by  means  of  the  controller. 

The  operation  of  the  controller  is  then  as  follows :  The  posi- 
tion of  the  controller  on  Car  II  is  set  so  as  to  connect  the 

negative  terminals  of  all  the  fields  of  the  motors  on  the  car 
directly  to  earth.  The  motors  on  Car  I  are  connected  in  the 

position  "Cars  I  and  11"  on  the  small  or  motor  controller.  The 
connections  are  then,  as  shown  in  Fig.  i,  i.  e.,  both  motor 
groups  are  in  series,  and  resistance  of  Car  I  only  is  used.  Points 
I  to  VII  are  resistance  points,  and  at  point  VIII  all  resistance 
is  cut  out.  In  positions  IX,  X  and  XI,  see  Figs.  2  and  3,  the 
motors  on  Car  II  are  first  cut  out,  with  resistance,  R?.  Blow 
out,  B2,  is  then  cut  out  and  the  motors  on  Car  I  are  in  multiple 
across  the  line  and  in  series  with  Ri.  In  positions  X  and  XI  of 
the  controller,  as  shown  in  Fig.  3,  Ri  is  cut  out.  Position  XII 
(Fig.  4)  puts  both  cars  in  multiple  with  resistance  Ri  in  the 
circuit  of  group  I  and  resistance  R2,  which  is  on  Car  I,  in  series 
with  the  group  on  Car  II.  Both  resistances  are  cut  out  when 
position  XVI,  which  is  the  plain  multiple  position,  is  reached. 

The  next  two  diagrams.  Figs.  5  and  6,  show  the  connections 
which  can  be  used  for  operating  the  train  with  motor  car  I 
only  or  motor  car  II  only.  These  correspond  to  the  positions 

"Car  I"  and  "Car  11"  on  the  lower  diagram,  showing  the  de- 
velopment of  the  small  or  motor  controller,  all  previous  con- 

nections being  made  from  "Car  I  and  Car  11"  position  of 
this  controller.  The  resistances  Ri  and  R,-,  shown  in  Figs.  5  and 
6,  as  will  be  remembered,  are  on  Car  I,  and  are,  of  course, 
worked  from  the  controller  on  Car  I,  as  shown  by  the  position 
of  coupling  K2  in  Fig.  6. 

Fig.  7  shows  the  connections  when  running  backward,  and 

are  made  from  the  position  "backwards"  on  the  small  con- 
troller and  I  to  VII  on  the  resistance  cylinder.  The  final  upper 

diagram,  Fig.  8,  shows  the  connections  for  the  short  circuit 
brake,  in  which  the  motors  operate  as  generators  through  a 

resistance,  and  are  secured  through  position  "brake"  on  the 
small  controller,  and,  as  with  the  reversing  position,  with  seven 
resistance  points. 

A  feature  of  the  system  is  the  magnetic  short  circuit  de- 
vice illustrated  in  all  the  diagrams,  by  which,  when  the  circuit  of 

any  group  of  motors  is  closed,  except  in  the  brake  position,  the 
armatures  are  automatically  short  circuited.  The  object  of  this 
is  to  prevent  the  motors  forming  a  local  circuit  and  braking  the 
train. 

Fig.  9  shows  an  average  acceleration  diagram  for  a  level  run 
and  an  average  distance  between  stations,  and  Fig.  10  the 
characteristic  curves  of  the  motor  used  on  the  line. 

The  East  St.  Louis  &  Suburban  Electric  Street  Railway  Com- 
pany, of  East  St.  Louis,  111.,  on  the  day  before  Christmas,  de- 

livered to  the  men  employed  on  its  various  lines  and  also  to 
those  who  work  for  the  East  St.  Louis  Light  Company,  Christ- 

mas turkeys  and  cranberries,  in  appreciation  of  their  services 
during  the  year. 

SUCCESS  OF  MUNICIPAL  OWNERSHIP  IN  GREAT  BRITAIN 

BY  ROBERT  DONALD 

For  several  years  a  campaign  has  been  carried  on  in  Great 
Britain  against  municipal  ownership.  The  results  of  municipal 
management,  notwithstanding  the  restrictions  imposed  upon  it, 

has  caused  a  reactionary  movement,  which,  in  some'ways,  has 
influenced  the  public  and  in  others  overshot  its  mark.  A  dis- 

position on  the  part  of  many  local  authorities  to  extend  the  field 

of  municipal  functions  and  encroach  more  on  trading  enter- 
prises has  naturally  given  rise  to  jealousy  among  company  in- 
terests and  fears  among  some  other  traders.  The  great  move- 

ment, however,  tending  for  the  ownership  of  the  chief  services 
of  public  utility  has  not  been  arrested  and  is  not  likely  to  be. 

The  anti-municipal  party  is  continually  making  compari- 
sons between  municipal  conditions  in  England  and  in  the 

United  States.  Opponents  of  municipal  progress  in  England 
cite  the  greater  advances  made  in  electrical  undertakings  and 
electric  traction  in  the  United  States,  and  attribute  the  high 

development  of'electrical  enterprises  generally  to  the  compara- 
tive absence  of  municipal  ownership.  The  conclusions  drawn 

are  that  municipal  ownership  in  England  has  checked  industrial 
progress.  I  submit  that  the  conditions  in  the  two  countries 
do  not  justify  any  such  conclusion.  The  growth  of  American 
cities  has  been  rapid;  the  populations  are  frequently  of  a  cos- 

mopolitan character,  a  large  proportion  of  them  are  unaccus- 
tomed to  democratic  institutions,  and  therefore  an  easy  prey  to 

demoralizing  and  corrupt  influences.  The  old  settled  com- 
munities in  England  exhibit  a  large  growth  of  population  dur- 

ing the  last  half  century,  but  the  population  has  always  re- 
mained homogenous,  and  the  development  of  popular  insti- 

tutions has  been  gradual.  It  is  not  more  than  half  a  century 
since  English  cities  emancipated  themselves  from  a  species  of 
Tammanyism  which  controlled  the  public  authorities.  It  is  not 
fifteen  years  since  the  municipal  renaissance  freed  London  from 
demoralizing  .Vestrydom. 

It  is  purely  speculative  to  say  what  the  state  of  electric 
traction  would  have  been  in  England  had  there  been  less 
municipal  ownership.  Electric  lighting  was  held  back  by  the 
natural  conservative  feeling  amongst  English  manufacturers 
and  by  the  existence  of  vested  interests  in  gas  works  rather 
than  by  municipal  legislation.  In  almost  all  other  departments 
of  industry  with  which  municipalities  have  nothing  to  do.  Great 
Britain  is  now  far  behind  America  in  originality  and  achieve- 

ment. Disparaging  comparisons  could  be  made  between  rail- 
ways in  England  and  the  United  States,  between  the  engineer- 

ing industries,  printing  and  in  other  departments  of  industrial 
life,  which  are  not  influenced  one  way  or  another  by  municipal 
ownership. 

One  of  the  few  things  in  which  Great  Britain  excels  America 

is  in  its  town  government.  The  way  in  which  the  local  govern- 
ing institutions  work,  the  excellence  of  their  stafTs,  the  absence 

of  corrupt  political  influences  on  their  Councils,  are  the  ad- 
miration and  envy  of  American  social  and  political  reformers. 

Much,  therefore,  can  be  learned  from  fair  investigation  of 
municipal  ownership  in  England  as  it  affects  the  main  public 
services.  It  does  not  necessarily  follow  that  the  system  which 
is  now  successful  in  England  can  be  adopted  in  the  United 
States.  The  tendency  is  certainly  towards  an  extension  of 
municipal  ownership,  but  the  transition  cannot  be  sudden. 
Political  influences  must  be  subdued,  a  permanent  civil  service 
built  up  solely  on  its  merits,  before  city  government  in  America 
can  be  reformed.  One  of  the  elements  retarding  progress  and 
making  honest  government  more  difficult  is  the  power  of  the 
private  corporations,  which  find  easy  instruments  in  venal 
politicians.  To  municipalize  the  undertakings  now  owned  by 
companies  under  existing  conditions,  except  where  reform  in- 

fluences have  borne  fruit,  would  be  simply  to  exchange  one 
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evil  for  another,  as  corrupt  politicians  would  make  up  in 
patronage  what  they  would  lose  in  bribes. 

While  the  existing  conditions  of  city  government  in  England 
and  America  differ  widely,  all  interested  in  municipal  work, 
particularly  those  who  seek  to  promote  civic  betterment,  can 
learn  much  from  an  impartial  survey  of  municipal  ownership  in 
England.  But  I  cannot  regard  the  articles  which  Mr.  Robert 
P.  Porter  contributed  to  two  recent  numbers  of  the  Street 

Railway  Journal,  entitled  "The  Failure  of  Municipal  Owner- 
ship in  England,"  as  presenting  anything  but  a  distorted  view 

of  the  situation.  You  point  out  that  Mr.  Porter  is  an  advocate 

of  private  ownership,  but  say  at  the  same  time  that  "his 
knowledge  of  the  condition  of  affairs  abroad  and  at  home,  and 
his  high  reputation  as  an  authority  on  statistics  and  all  public 

matters,  make  his  testimony  of  the  greatest  value." 
In  these  articles  Mr.  Porter  aims  to  do  two  things.  He  pre- 

sents a  case  from  testimony  which  lie  intends  the  reader  to 
accept  as  impartial,  and  he  adds  certain  sweeping  conclusions 
of  his  own.  I  regret  to  say  that  Mr.  Porter  presented  evidence 
of  a  thoroughly  partial,  one-sided  character,  drawn  chiefly  from 
interested  sources,  and  that  his  conclusions  are  misleading. 

Take  his  so-called  authorities,  the  chief  of  which  are: 

(1)  The  Industrial  Freedom  League,  "an  association  re- 
cently formed  in  England  to  free  private  enterprises  from  rate- 

aided  competition." 
(2)  Dixon  H.  Davies,  "a  well-known  jurist." 
(3)  A  committee  of  the  London  Chamber  of  Commerce. 
(4)  A  report  of  the  Parliamentary  committee  on  municipal 

trading. 

(5)  Field's  Analysis  of  Gas  Accounts. 
(6)  Mr.  Garcke,  Sir  Charles  Rivers  Wilson  and  Mr. 

Sydney  Morse. 
(1)  Now,  the  Industrial  Freedom  League,  from  which  Mr. 

Porter  quotes  largely,  was  recently  formed  not  to  free  industry 
but  to  fetter  municipalities.  It  was  founded  by  the  directors  of 

a  large  electric  combine — the  British  Electric  Traction  Com- 
pany, Ltd. — which  is  continually  trying  to  capture  franchises, 

and  is  fighting  and  harassing  municipalities — for  the  purpose 
of  carrying  on  local  agitations  which  it  could  not  do  itself. 

Seven  directors  of  the  company  are  on  the  Council.  The  man- 
aging-director of  the  company  recently  described  the  league  as 

his  company's  "mouth  piece." 
(2)  Mr.  Davies,  whom  Mr.  Porter  describes  as  "a  well- 

known  jurist,"  was  the  attorney  of  the  first  electric  power  bill 
which  sought  to  encroach  upon  the  rights  of  municipalities,  and 
it  was  practically  in  that  capacity  that  he  gave  the  address 

which  Mr.  Porter  describes  as  a  "classic."  It  was  really  a  brief. 
(3)  The  committee  of  the  London  Chamber  of  Commerce, 

to  which  Mr.  Porter  frequently  refers,  was  formed  by  the  di- 
rectors of  the  British  Electric  Traction  Company.  It  is  known 

as  the  municipal  trading  committee,  and  its  chief  purpose  has 

been  to  take  part  in  the  anti-municipal  trading  campaign.  The 
moving  spirits  on  the  committee  are  directors  of  the  combine, 
and  during  the  municipal  elections  last  autumn  it  sent  a  letter 
to  the  press  inviting  electors  to  vote  for  candidates  who  were 
opposed  to  municipal  trading.  It  also  sent  a  communication  to 
the  Birmingham  Chamber  of  Commerce,  in  October  last,  in- 

viting that  authority  to  support  the  British  Electric  Traction 

Company  in  regard  to  the  city  tramways  against  the  munici- 
pality. 

(4)  The  report  of  the  Parliamentary  committee  on  munici- 

pal trading,  which  Mr.  Porter  says  he  "read  with  care,"  is  the 
record  of  the  testimony  of  many  witnesses.  Mr.  Porter  not 

only  read  "with  care"  but  also  with  discrimination,  as  he  cites 
only  a  few  witnesses  who  suited  his  purpose. 

(5)  Field's  Analysis  of  Gas  Accounts  is  simply  an  analysis 
of  a  few  accounts  of  companies  and  municipalities  (twenty- 
four  companies  and  eleven  municipalities),  prepared  by  an 
official  of  the  London  Gas  Light  &  Coke  Company,  one  of  the 
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best  hated  monopolies  in  the  Metropolis.  If  Mr.  Porter  had 
wanted  to  give  a  more  complete  and  impartial  result  of  gas 
undertakings  he  could  have  found  material  in  the  official  Board 
of  Trade  Returns. 

(6)  Mr.  Garcke,  whom  Mr.  Porter  mentions,  is  the  man- 
aging director  of  the  British  Electric  Traction  Company;  Sir 

Charles  Rivers  Wilson,  from  whom  he  quotes,  is  the  chairman ; 
Mr.  Sydney  Morse,  another  of  his  authorities,  is  its  solicitor. 

It  is  quite  impossible  for  Mr.  Porter,  having  gone  to  these 
sources  for  his  information,  to  draw  conclusions  which  are 
impartial.  Were  I  to  correct  in  detail  all  the  statements  in  the 
articles  which  I  could  dispute,  I  should  require  to  annotate 
every  paragraph. 

Mr.  Porter  makes  several  sweeping  misstatements  of  fact 
which  I  would  like  to  correct  before  passing  to  the  figures 
dealing  with  municipal  ownership.    He  says : 

There  can  be  no  doubt  that  after  twenty-five  years  of  experi- 
ments in  municipal  trading,  in  which  the  city  and  town  officials 

have  had  a  free  headway  with  the  ratepayers'  money,  the  British 
public  has  awakened  to  the  fact  that  the  extension  of  municipal 
trading  is  prejudicial  to  the  interests  of  the  country. 

This  statement  is  utterly  misleading.  The  "city  and  town 
clerks"  have  not,  and  never  had,  "a  free  headway  with  the  rate- 

payers' money,"  nor  have  the  municipalities.  Before  new 
undertakings  can  be  introduced  town  councillors  have  to  be 
elected  under  conditions  as  democratic  as  those  which  exist  in 

the  United  States.  The  Council,  having  arrived  at  a  decision  to 
promote  a  bill,  must  again  obtain  the  consent  ot  a  public  or 

town's  meeting,  at  which  the  opposition  can  demand  a  poll, 
which  is  taken,  not  under  the  popular  vote,  but  on  an  obsolete 
property  qualification,  which  enables  the  propertied  classes  to 

have  plural  votes.  The  bill  has  then  to  stand  the  racket  of  ex- 
aminers of  bills  in  the  houses  of  Parliament  and  the  two  chair- 

men of  committees,  one  of  the  House  of  Commons,  the  other 
for  the  House  of  Lords,  and  their  legal  advisers,  who  have 

power  to  strike  out  clauses.  The  heads  of  government  depart- 
ments also  criticise  it.  Next,  the  bill  has  to  pass  both  houses 

of  Parliament,  and  is  referred  in  each  to  a  committee,  which 

may  spend  days  and  weeks  in  investigating  it,  and  in  hearing  all 

legitimate  opposition,  and  in  considering  all  the  interests  in- 
volved. Yet  Mr.  Porter  says  the  town  officials  have  had  a  "free 

headway."  It  is  only  the  routine  work  which  can  pass  without 
going  through  this  prolonged  process,  and  even  small  tramway 
improvements  and  extensions,  which  may  be  sanctioned  by 

means  of  a  provisional  order  and  always  come  under  the  pur- 
view of  government  departments  have  to  be  confirmed  by  bills, 

and  may  be  objected  to.  The  Local  Government  Board  and  the 
Board  of  Trade  exercise  strict  supervision  over  the  conduct  of 
municipalities  in  regard  to  all  work  involving  new  expenditure. 

Not  less  inaccurate  is  Mr.  Porter's  reference  to  tramways. He  says : 

If  a  municipality  has  become  possessed  for  half  its  capitalized 
value  of  a  tramway  undertaking,  that  has  been  worked  for  twenty- 
one  years  by  private  enterprise,  and  has  been  brought  to  a  high 
state  of  development  and  highly  organized,  it  would  be  strange 
indeed  if  it  could  not  make  it  profitable. 

Mr.  Porter  assumes  that  companies  leave  undertakings  which 
can  be  acquired  under  the  tramways  act  of  1870,  after  twenty- 
one  years  of  operation,  in  a  high  state  of  development.  They, 
on  the  contrary,  leave  them  in  a  low  state  of  dilapidation.  And 
not  unnaturally  so.  A  company  is  not  going  to  spend  money 

on  an  undertaking  which  has  no  certain  future.  Every  com- 
pany, therefore,  has  adopted  the  policy  of  allowing  its  equip- 

ment to  run  down  several  years  before  the  time  expired,  when 

it  could  be  acquired  by  the  municipalities  at  its  "then  value." 
The  tramway  companies  went  into  the  business  after  1870  with 

their  eyes  open,  and  it  would  be  manifestly  unjust  for  a  munici- 
pality to  have  to  pay  them  for  a  good-will  which  does  not  exist, 

or  for  capitalized  value  which  might  be  no  index  to  the  actual 

value  of  the  undertakings.    The  system  has  undoubtedly  de- 
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layed  the  introduction  of  electric  traction  for  a  few  years,  but 
every  limited  franchise  or  lease  delays  development.  There  has 
been  no  case  in  England  of  a  company  working  under  a  lease 

and  improving  its  property  towards  the  end  of  the  period  of  that 
lease.  Even  where  conditions  for  improvements  are  introduced 

mto  the  lease  it  is  difficult  to  have  them  enforced.  If,  for  in- 
stance, the  tramways  in  the  north  of  London,  which  were  leased 

by  the  London  County  Council  for  a  large  rental  in  1897  to  the 
North  Metropolitan  Tramways  Company,  had  been  worked  by 
the  Council  they  would  have  been  electrified  by  this  time.  As 
it  is  Londoners  will  have  to  wait  until  the  lease  expires,  while 
the  municipal  tramways  on  the  south  of  the  river  will  soon  be 
working  on  the  electric  conduit  system. 

There  are  many  other  equally  misleading  statement.  Take 
the  following  dogmatic  utterance : 
Looked  at  from  whatever  point  of  view  we  please,  whether  in 

gas,  electric  lighting  or  tramway  service,  the  vigorous  hfe  of  pri- 
vate enterprise  does  not  exist  in  these  municipally  managed  under- 

takings. They  may  follow  private  enterprise;  they  have  never  been 
known  to  lead.  So  far  in  England  the  municipalities  have  pounced 
upon  profitable  and  well-organized  and  managed  enterprises  just 
as  the  franchise  expired,  and  have  carried  on  the  work,  excluding 
absolutely  aU  competition.  In  many  cases  they  have  employed  the 
same  manager.  With  a  capital  cost  for  producing  gas  one-half  of 
that  paid  by  private  individuals,  and  the  right  to  tear  up  the  streets 
at  will,  etc. 

These  are  all  utterly  reckless  statements.  I  will  show  from 
every  point  of  view  that  municipally  managed  gas,  electric 
lighting  and  tramways  in  England  compare  well  with  company 
undertakings.  It  is  impossible  for  the  municipalities  to  pounce 

on  "profitable  and  well  organized  and  managed  enterprises  just 
as  the  franchise  expired."  The  statement  could  only  remotely 
apply  to  tramways,  and  I  have  already  disposed  of  it.  Munici- 

palities have  only  been  able  to  acquire  gas  and  water  under- 
takings when  these  undertakings  were  run  down  and  were 

seeking  more  capital,  as  no  franchise  exists  and  the  munici- 
pality has  no  power  to  buy.  Take  the  most  recently-developed 

municipal  work — tramways.  All  the  enterprise  has  been  on  the 
part  of  the  municipalities.  They  have  been  the  pioneers.  The 
London  County  Council  is  just  now  laying  down  the  conduit 

system.  No  company  has  thought  of  doing  it.  The  munici- 
pality of  Wolverhampton  is  experimenting  with  the  Lorain 

surface-contact  system.  No  company  has  tried  that.  It  is  the 
municipalities  that  have  led  the  way  in  introducing  the  lowest 
fares  and  the  best  cars,  freeing  them  from  hideous  advertise- 

ments, in  putting  the  conductors  in  neat  uniforms  and  working 

them  reasonable  hours,  while  the  companies'  conductors  are 
badly  clad,  badly  paid  and  worked  excessive  hours.  Until  the 
County  Council  took  over  the  tramways  no  night  cars  existed 
in  London.  As  soon  as  it  proposed  to  start  companies  followed. 
The  Council  also  introduced  an  extended  service  of  neat,  com- 

fortable, halfpenny  omnibuses  to  feed  its  tramways,  and  was 

stopped  by  the  jealousy  of  the  'bus  companies  because  it  had  no 
Parliamentary  powers.  The  following  is  another  of  Mr.  Por- 

ter's statements: 

The  fact  is,  the  municipalities  once  entrenched  and  able  to  keep 
out  all  newcomers,  veto  all  schemes  for  cheaper  light,  whether  gas 
or  electricity,  and  have  really  no  inducement  as  companies  have  to 
supply  the  public  at  the  cheapest. 

Municipalities  have  no  power  to  keep  out  newcomers  and 
have  no  veto  to  exercise.  When  they  do  not  own  the  gas  or 
electric  light  they  try  by  the  pressure  of  public  opinion,  the 
only  influence  they  can  use,  to  get  cheaper  light  from  compa- 

nies. When  they  supply  the  light  their  sole  purpose  is  to  do  so 
as  cheaply  as  is  consistent  with  business  interests.  Here  is 
another  amazing  criticism: 

The  inconvenience  to  the  public  is  less  under  company  manage- 
ment. The  companies,  as  a  rule,  are  held  in  strict  accountability  by 

the  local  authorities,  whereas  the  local  authorities  have  no  restric- 
tions, and  often  close  whole  streets. 

It  would  be  charitable  to  assume  that  the  writer  of  this  state- 
ment has  never  been  in  London,  nor  in  any  other  English  city 

where  companies  prevail.  It  is  one  of  the  notorious  grievances 
which  the  public  have  against  companies  that  they  open  the 
streets  regardless  of  public  convenience.  One  week  it  is  the 
telephone  company,  next  a  water  company,  a  few  days  later  an 
electric  light  company,  a  gas  company  or  a  hydraulic  power 
company — all  without  regard  to  each  other  or  to  the  public. 
The  local  authorities  have  no  power  over  the  companies  in 
these  matters.  A  bill  has  only  recently  been  promoted  by  the 
city  of  London  to  check  the  inconvenience  caused  by  companies 
disturbing  streets  by  getting  them  to  act  more  harmoniously. 

Municipal  departments,  on  the  other  hand,  study  the  public  con- 
venience. The  city  surveyors,  in  most  cases,  act  for  all  depart- 

ments which  do  any  street  work. 

Having  disposed  of  the  more  general  statements  in  Mr. 
Porter's  articles  I  will  now  deal  with  his  discussions  of  par- 

ticular branches  of  mimicipal  work. 
TRAMWAYS 

By  far  the  largest  municipal  development  in  Great  Britain 
just  now  is  in  connection  with  the  tramways.  During  the  last 
few  years  enormous  progress  has  been  made  with  electric 
traction  and  the  mileage  has  been  almost  doubled  within  a  few 
years.  We  have  now  had  sufficient  experience  to  test  the 

capacity  of  municipalities  to  manage  and  operate  street  rail- 
ways, but  strangely  enough  Mr.  Porter  only  gave  very  meagre 

information  on  the  subject  in  his  articles.  He  cited  one 

"authority" — Mr.  Murphy,  a  company  advocate — and  quoted 
a  table  of  fares  comparing  the  American  and  English  systems 

of  charging.  This  part  of  his  articles  was  altogether  incon- 
clusive. On  the  matter  of  fares  English  and  American  habits 

are  not  the  same.  The  uniform  fare  adopted  in  American  cities 
is  cheap  for  long-distance  traveling,  but  experience  has  proved 
that  in  British  towns  what  is  most  needed  is  a  low  fare  for  short 
distances.  For  instance,  the  average  fare  on  the  Glasgow 
tramway  system,  which  serves  nearly  a  million  people,  is  less 
than  2  cents.  As  tramways  are  practically  the  only  means  of 
locomotion  in  American  cities  they  are  largely  used  for  short 
distances,  and  uniform  fares  therefore  become  dear.  One  cent 
per  mile  for  short  distances  is  becoming  a  poptilar  fare  on 
municipal  tramways.  When,  with  electric  traction,  the 
economies  of  transportation  are  carried  further  we  shall  find 
that  in  all  cities  that  the  average  fare  will  be  a  trifle  over  i 
cent.  Perhaps  a  universal  i-cent  fare  may  be  possible.  A 
uniform  fare  of  2  pence  or  4  cents  has  been  started  on  the  Cen- 

tral London  Underground  Railway,  running  from  the  Bank  of 

England  to  Shepherd's  Bush.  This  line  has  been  a  great  suc- 
cess, as  it  taps  one  of  the  best  routes  for  long-distance  traffic. 

But  very  little  short-distance  traffic  exists.  That  low  fares  for 
short  distances  are  preferred  is  shown  again  by  the  experience 
of  the  Metropolitan  Railway,  which  has  64  miles  of  line,  and 
although  the  fares  vary  from  2  cents  to  $1.80  the  average  fare 
is  less  than  4  cents.  The  uniform  fare  system  can  evidently 
only  be  applied  successfully  in  English  cities  for  long  distances, 
unless  the  fare  is  as  low  as  2  cents. 

The  last  Board  of  Trade  report  on  tramways,  which  is  for  the 

year  ending  March,  1901,  shows  that  there  were  ninety-nine 
municipal  street  railways  in  the  country,  with  a  mileage  of 
nearly  700  miles.  The  capital  expenditure  upon  these  was  over 
£14,000,000.  The  companies  had  114  undertakings  with  a 
mileage  of  616  miles  and  a  capital  expenditure  of  over 
£12,500,000.  The  expenditure  of  private  undertakings  has  been 
decreasing  in  recent  years,  and  municipal  street  railways  have 
doubled  during  the  last  four  years.  During  the  last  eighteen 

months  very  large  extensions — both  municipal  and  company — 
have  come  under  operation. 

Municipalities  start  with  a  great  advantage  by  converting 
horse  traction  into  electric.  Their  record  of  achievements  is  a 

splendid  testimony  to  the  administrative  ability  of  public  cor- 
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porate  bodies.  I  give  in  the  tables  on  this  and  page  34  the  re- 
sults of  municipal  street  railway  working  for  the  financial  year 

ending  March  31,  1902.  These  tables  are  prepared  from  the 
duly  audited  accounts  of  the  various  undertakings,  which  are 
all  electric  roads.  The  population  of  the  towns  is  not  in  all 
cases  the  entire  population  served,  as  the  tramways  in  many 
cases  run  into  suburbs. 

I  have  given  the  percentage  of  receipts  and  expenses  per  car 
mile,  although  I  do  not  regard  that  as  a  fair  test,  as  the  cars 
in  some  cases  may  have  trailers  and  the  speed  is  not  always  the 
same.  However,  no  standard  system  of  comparison  has  yet 

been  introduced.  From  a  commercial  point  of  view  these  fig- 
ures prove  anything  but  the  failure  which  Mr.  Porter  suggests. 

In  large  cities,  as  in  Glasgow,  and  in  small  towns,  as  in  Dover, 
municipal  street  railways  are  proving  very  successful.  Many 
of  the  systems  are  yet  incomplete,  as  in  Manchester,  for  in- 

stance, where  the  process  of  the  transfer  to  the  municipality  is 
just  taking  place.  Such  incomplete  systems  cannot  give  the 
best  financial  result.  I  regret  that  it  is  impossible  to  make  any 
fair  comparison  with  private  companies,  as  only  a  few  of  them 
have  been  in  existence  working  electric  cars  for  many  years, 
and  all  their  undertakings  are  at  present  on  a  small  scale.  For 
instance,  the  British  Electric  Traction  Company,  which  is 
spreading  itself  over  the  country  and  is  operating  thirty  or 

more  undertakings,  does  not  carry  as  many  passengers  as  Glas- 
gow municipality  does. 

The  accompanying  table  demonstrates  that  municipalities 
adopt  a  wise  financial  policy,  and  can  bear  the  test  of  criticism 

from  a  commercial  standpoint.  When  one  looks  into  the  de- 
tailed accounts  the  results  of  municipal  working  are  still  more 

exists  which  could  at  all  approach  that  result,  and,  in  fact,  no 

company  would  attempt  it. 
While  I  am  not  able  to  give  a  comparison  between  companies 

and  municipalities  which  I  consider  fair  to  the  companies  with 
regard  to  electric  cars,  we  have  an  excellent  comparison  with 
regard  to  horse  traction.  In  Sheffield  we  have  the  same  system 
as  run  by  a  company  transferred  to  the  municipality  and  worked 
by  the  same  staff.  The  following  are  the  returns  for  the  last 

year  of  the  company's  operation,  when  it  would  be,  naturally, 
anxious  to  make  as  much  as  possible,  and  the  first  year  of 
municipal  ownership : 

Company's  Last Year.  Ending  30th 

June,  1896 

692,855 
6,566,033 

/39.995     2  4 

13  85s. 
,/:4,443  18 

£21 

I»  o 

34.48 

3.621 

I  I 

312 

9s.  od. 

Approximate  street  miles  of  tram- wavs  (double  lines)  
Number  of  miles  run  
Number  of  passengers  carried  
Receipts  from  passengers  
Rec.  from  passeng;ers  per  mile  run 
Receipts  from  passengers  per  street 

mile  of  tramway  
Average  No.  of  cars  running  daily 
Average  No.  of  passengers  per  car, 

per  week  
Average  receipts  per  car  per  week. 
Average  No.  of  horses  
Average  cost  of  forage  per  horse 

per  week  

Corporation's  1st 
Yea-.  Ilih  Julv. 

'96— 30th  July,  'OT 

9 

733,262 

8,453.078 /46,5i7    2  4 

15.22s, .^5.168  II  4 

36.48 4.569 2  10 

340 

/25 

7s. 

It  will  be  noticed  that  while  working  the  same  system  nearly 
2,000,000  more  people  were  carried  by  the  municipality,  with 

Aberdeen  
Blackburn  
Blackpoo]  
Bolton  
Bradford   
Dover  -. 
Glasgow  
Halifax  
tHuddersfield 
Hull  
X  Leeds  • Liverpool  
Manchester  ... 
Nottingham... 
Sal  ford  
Sheffield  
Southamp'ou. . Southport  
Sunderland  

Popu- lation 

163,107 

760,123 
937 008 

,618 953 
947 

,969 
,753 956 

,717 
,911 
,083 
,555 

Year  Ending 

May  31,  1903  *  (3d  year) 
March  .'<i5,  1902  (3J  year) March  31, 1903(10th  year) 
March  31,  ]90i  C-'d  year) M.irch  31,  1903  (3d  vear) 
March  31,  1903  (Jth  yeai) 
May  31,  1903  (8th  year) 
March,  1903  (3d  year) 

March  31,  1903  (9th  ̂ ear) 
March  31,  1903  (3d  year) 
March  35,  1903  (Hth  year) 
Dec.  31,  1901  (§4th  year) 
March  31,  1901  (1st  year) 
March  31,  1902  (1st  year) 
a  March  31,  1903  (1st  year) 
March  25, 1902  (6th  year) 
March  31,  1903  (3d  year) 
March  31.  1903  (1st  year) 
March  31,  1903  (3d  year) 

X. 

Total 
Capital 

Expended at  End  of 
Each  »r. 

Total Total 

E.X- 

penses 

Total Interest 

Tot
al 

 
Le 

of 
 

Tra
^ 

Miles  Run Passengers 
Carr.ed 

Total 
Receipts 

Receipts 

per  Car 
Mile Expen-es 

per  Car 

Mile Gross Profit 

a.  d Sinking 

Fund 

Deprec'a 

and  
Rei  

e 

Net 
Profit 

£ Miles d. d. (  /;  9.07  1 

■j  e  6.14  f 

£ £ 
225,037 794  641 9,099,715 

37,931 

11.83 36,577 
11,354 -  7,312 

2,334 1,708 
288,159 

738,5.57 6,790,091 

36,48'i 

11  86 
28,439 

9.34 
8,049 

14,740 

<f  6,691 

216,0.59 
15 758,363 5,8119,190 41,818 

28,3i;o 
13,-, 58 66,648 

6,909 
399,149 31 

1,705,580 15,898,933 77,274 

l'0'87 

73,879 
10'39 

27.839 
18,197 

16",  298 

3,395 

581,53.'* 

49 
1,4  1,8%3 70.:!4 

13.03 
48,436 8.39 

21.778 

17,(1.53 10,015 
<^  5,290 

38,.i50 
4,5 270,533 

3V9b5.8-'3 

11,863 10.53 

8,796 

7.80 
3  067 z33,075 991 

3,041,036 

my. 

j     /t  679,933 
U  11,935,099 

8,4,34,*<13 15.5,243,378 31,174 583,339 
ILOO 
11.73 

dlfiii  [ 

/330  019 ; 96,315 
111,956 

113,995 

375,680 

27K 

l,0t)3,7B4 13,173,931 54,969 
13.40 

55,363 

12'4r 

13,0-.3 

12.348 

fl'S94 

384,794 33 1,001,933 7,841,433 4P,n08 11.73 33,4J5 
14,861 25,728 

8V334 

a'8!0 

310  551 9' 4 2,218,696 21 ,06 '.991 88.502 152,869 6,80 
40.856 

16,017 
34.839 

898,454 

71K 

4,736,0-13 4t<,373.3i0 

234  394 
li'io 143,150 8.07 81,144 33,903 

12"  698 

48,241 

1,749,428 10,970.0^3 
10  .108,780 474  508 

1I1.3S 33r,451 
7.17 

147  057 
91,274 

.35.214 53,832 

603,333 

isi)'
 

1,831  12B 
33,590,388 116,356 111.307 78,110 33,196 19,433 

16  600 
20,000 

430,073 

31 

)      /i  413,984 "1      e  9S7,939 3,978,5.3 13,188.874 78  791 A  16,440 e  24,743 

9.55  I 

6.01  \ 

19,028 

7,000 

13,038 
350,000 33 2,l(>7,8t)8 20,395,386 91.835 

lb"4.5 

74,903 
8.52 

16,933 
14,469 

2,454 
1  /;4 

21)5,994 4,0-2.755 16.261 (/I.OIO  ( 
/  36,665 

"1  £?45 

3,535,999 
45,093,876 175,."S75 

/  69,375  ( 

33,610 

150,608 
8.55.457 7,668  558 

45,168 12' 69 16,433 i  4,271 

2,516 

!0,.36O 
115,630 "io" 389,837 3,317,963 16,018 9  863 

9",.544 

5"873 

6  568 

5,K49 

360 

a"  40 

135,157 4.18 1,170,207 
13,.596,t08 

57,307 
11  75 

49,565 
10.16 26,588 13,387 

5,495 
7,743 

*  i.  e.,  complete  years  of  working. (/Deficit.       c Electric.       /;  Horse. 
+  Part  steam  and  part  electric  traction. !  Interest.  Profit 

t  Electric,  horse  and  steam.       §  1st  year  of  complete  electric  traction.       a  11  months  ended. 

favorable.  Take,  for  instance,  the  signal  achievement  of  Glas- 
gow, which  has  never  been  equalled  by  any  company.  The 

Glasgow  Corporation  failed  to  come  to  terms  with  the  old  tram- 
way company  which  held  the  lease,  and  started  eight  years 

ago  an  entirely  new  organization  and  equipment,  building 
splendid  depots,  organizing  a  new  staff,  providing  and  training 

horses,  so  that  when  the  company's  cars  disappeared  from  the 
streets  at  midnight  the  new  municipal  cars  began  running  the 
next  morning.  There  was  never  such  a  quick  transition  or  such 

a  splendid  object  lesson  in  the  superiority  of  municipal  manage- 
ment. 

Although  obliged  to  begin  with  horse  traction  Glasgow  Cor- 
poration was  alive  to  the  importance  of  electricity.  It  has 

introduced  the  trolley  system,  and  from  its  accumulated  profits 

from  eight  years'  operation  of  horse  traction  the  municipality 
has  been  able  to  wipe  out  the  whole  cost  of  that  system,  and 
start  its  electric  cars  with  a  capital  account  unburdened  by  any 
expenditure  not  exclusively  relating  to  it.   No  British  company 

increased  receipts.  These  improvements  were  brought  about 
by  the  enterprise  of  the  Corporation  in  improving  the  service 
and  its  action  in  reducing  the  hours  of  the  drivers  and  con- 

ductors, 111  increasing  their  wages  and  studying  the  comfort  of 
passengers.  The  increase  in  the  wages  bill  alone  amounted  to £2,423. 

It  is  true  that  the  development  of  tramways  has  until  now 
been  somewhat  checked  in  English  towns  by  the  operation  of 
the  act  of  1870.  But  there  are  many  compensating  advantages, 
and  it  will  be  better  for  the  people  in  the  future  that  no  vested 
interest  in  street  railways  was  allowed  to  be  created.  The 
towns  have  maintained  absolute  control  over  their  streets.  In 

continental  cities  street  railways  have  obtained  long  conces- 
sions for  monopolies.  In  America  franchises  have  in  many 

cases  been  given  away  to  powerful  and  wealthy  companies, 
which  can  always  exercise  great  influence  at  election  times  if 
they  are  seeking  some  concession  or  advantage.    They  will  look 

to  their  own  interests  first- 
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The  advantages  of  municipal  ownership,  even  when  it  does 
not  involve  direct  working  of  the  tramways,  are  considerable. 
The  municipality  in  leasing  its  lines  at  a  yearly  rental  imposes 

terms,  it  regulates  fares,  provides  for  workingmen's  cars  and 
fair  treatment  for  employees.  This  has  been  admirably  illus- 

trated in  the  case  of  the  London  County  Council  and  the  North 
Metropolitan  Tramway  Company.  The  Council  acquired  this 

company's  system  under  the  act  of  1870,  but  gave  it  a  new  lease 
until  1910.  Under  the  old  conditions  the  company  paid  no  fran- 

chise and  was  under  no  control.  It  went  on  comfortably  paying 
itself  16  per  cent,  or  more,  but  made  no  effort  to  improve  its 
system  or  study  the  public.  Under  the  new  conditions  the 
company  pays  the  Council  $225,000  a  year,  and  123/^  per  cent 
of  the  increase  in  its  receipts.  It  must  set  aside  $180,000  a  year 
to  maintain  and  reconstruct  the  lines.  Fares  must  not  be  raised, 

and  workingmen's  trams  at  low  fares  must  be  run  up  to  8  a.  m. 
The  hours  and  wages  of  the  employees  must  not  fall  below  the 

best  treatment  of  the  employees  on  any  company's  system  in 
London.  The  company  must  recognize  trade  unions,  and  has 
been  fined  because  it  dismissed  some  employees  on  the  ground 
that  they  were  members  of  a  union. 
Undoubtedly  the  County  Council  made  a  good  bargain 

financially  with  the  North  Metropolitan  Company.  Compared 

with  the  Council's  own  tramways  south  of  the  river  the  rental 
of  the  north  lines  makes  a  return  on  the  capital  of  4^  per  cent, 
as  against  3^  per  cent,  taking  the  reserve  into  account,  ob- 

tained from  the  south  system.  On  the  other  hand,  the  average 
fare  on  the  municipal  cars  is  .88  d.,  as  against  I.i2d.  on  the 

company's.  One-cent  fares  are  introduced  on  the  Council's 
tramways,  and  50,000,000  of  workers  are  carried  annually  at 
this  rate,  thereby  saving  them  over  £100,000  a  year.  The  em- 

ployees are  better  treated;  there  is  no  friction  as  has  existed  on 
the  North  Metropolitan  system.  Moreover,  the  Council  is 

rapidly  electrifying  its  own  tramways,  while  there  is  little  pros- 
pect that  the  North  Metropolitan  system  will  be  electt*ified  until 

the  lease  expires. 
The  full  fruits  of  municipalization  are  only  to  be  obtained, 

however,  when  the  city  councils  operate  the  lines  as  well  as 

own  them.   Every  example  of  municipal  working  has  been  fol- 

parisons  as  between  the  conditions  prior  to  the  close  of  the 
lease  with  those  now  existing  were  made  recently  by  the  Lord 
Provost : 

Length  of  tramways  (double  track)  : Company 

Corporation 
(1894) 

(1902) Miles Miles 

  28 

46 

22^ 

(Nearly  all completed. ) 
Miles Miles 

.58 I  d.,  average  distance    1. 12 

2.29 

Ij4  d.,  average  distance    1.80 

3-45 

2d.,  average  distance    2.20 

4.60 

d.,  average  distance    None 
574 

  325 

6.84 

3^  d.,  average  distance  
  None 

8.23 

Average  fare  charge  per  mile  

89  d. 

47  d. 

Passengers  carried  per  annum  

54,000,000 
170,000,000 Taxes  (local  and  imperial)  

£6,653 
£19.055 

Net  annual  revenue  of  common  good  from  tramways : 

Company,  £2,766  average  per  annum  during  twenty-three  years' lease.  Maximum  during  last  year  of  lease,  £5,660;  corporation 

(1902-3),  £15,000. 
In  addition  to  the  above  it  may  be  stated  that  the  Corpora- 

tion reduced  the  hours  of  employees  at  least  25  per  cent,  while 

it  also  increased  the  wages  practically  to  the  same  extent. 
In  the  annual  report  to  May  31,  1902,  the  committee  were  in 

a  position  to  state :  "The  success  which  has  attended  the  de- 
partment during  the  past  eight  years  has  enabled  the  com- 

mittee, out  of  revenue,  to  renew  the  whole  of  the  track  and  to 

write  down  the -disused  horse  traction  plant  to  scrap  value.  The 
capital  account,  therefore,  contains  only  expenditure  applicable 

to  the  electric  traction  system." 
It  is  remarkable  to  notice  that  the  extensions  of  the  mileage 

are  a  little  more  than  three  times  as  much  as  under  the  com- 
pany, the  contributions  to  the  Common  Good  Fund  are  in  the 

same  proportion,  the  passengers  are  between  three  and  four 
times  as  many,  the  average  fare  per  mile  has  been  reduced  to 

almost  exactly  one-half,  while  many  other  benefits  have  been 

Leeds Sheffield Birmingham Liverpool 

Purchased  by  municipality  in  year  
Capita  spent  by  company..  _   
Capital  paid  by  municipality  for  undertal<ing  

1898 

370,580 
IMI8 272,398 

1899 
i;.J19,000 4;eo,uoo 

1895 

;^264,711 

436,474 

Financial  Results 
Last  Year 
U.ider CoTipany. 

Year  1897 

Most  Recent 
Under  Muni- 

cipality. 
Year  1901-2 

Last  Year 
Under Company. 

Year  1897 

Most  Recent 

Under  Muni- cipality. 
Year  1900-J 

Last  Year Under 
Company. 
Year  1899 

Most  Recent 

Under  Muni- cipaliiy. 
Year  1900-1 

Last  Year 
Under Company. 

Year  1895 

Most  Recent 

Under  Muni- cipality. 
Year  1901 

Provided  for  depreciation  and  sinking 

Average  price  charged  for  current  per 

^161,009 

833,280 /i8,4o5 

5.212 

13.193 

9.90 
/5  439 

7.754 

I  5od. 

j  4.68d. 

^505,029 
3."55.i65 
.^^45,332 

13,255 

32,077 
7-35 

/io,889 
21,188 i.o4d. 

3.56d. 

/T23,023 

747,063 

/■i6,245 

4,769 11,476 10.92 

Nil. ^"10,268 

1.53d. 

4.6od. 

/"433.OI6 

2,381,708 

^"41,939 

15,110 

26,829 

6.94 

^0,030 

20,799 

i.52d. 

.3.83d. 

^269.366 2,252,692 

^43.246 

18,799 

24447 

9.44 

i"^I37 

18.310 2.ood. 

4.38d. 

.;^'543.657 

3,040,822 

^"55.409 28,175 

27.234 

5.31 

^6,597 

20,637 

2.22d. 

4.2od. 

.^264,711 

1, 18-,, 964 
.^^"35,414 

12,041 

23.373 

9.04 
/7,657 

15.716 

2.44d. 

6.86d. 

/l, 187,622 

20,018,142 ^168,489 

83,187 

85,302 

7.63 

.:^3o,903 
54,399 

I.ood. 

3.6od. 
lowed  with  success.  Looking  to  the  future  I  should  say  that  the 
object  of  municipal  tramways  will  not  be  so  much  to  earn  large 
profits  as  to  carry  people  at  low  rates,  and  that  system  will  be 
considered  the  most  successful  which  carried  the  greatest  pos- 

sible number  of  people  at  the  lowest  possible  fares. 
Let  me  cite  a  few  more  of  the  many  advantages  of  municipal 

ownership  and  working.  To  begin  with  we  have  lower  fares. 
Every  municipality  makes  it  its  business  to  reduce  fares  to  the 
lowest  possible  limit  consistent  with  successful  operation.  As 
illustrating  the  great  advantages  which  have  resulted  from  the 

municipalization  of  tramways  in  Glasgow  the  following  com- 

given  to  passengers,  and  the  hours  of  the  employees  have  been 
reduced  25  per  cent,  and  the  wages  increased  to  practically  the 
same  extent. 

The  policy  in  Glasgow  has  been,  after  paying  interest  and 
sinking  fund  charges  on  capital,  to  make  ample  provision  for 
depreciation  and  renewals,  and  build  up  a  strong  reserve  fund. 
Every  municipality,  when  it  comes  into  possession  of  tramways, 
improves  the  treatment  of  its  staff,  on  whom,  largely  depends 

the  successful  working  of  the  system.  The  wages  of  the  con- 
ductors are  increased,  they  are  in  every  case  provided  with  neat 

uniforms,  they  are  instructed  to  be  always  polite  and  obliging, 
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and  fares  are  enormously  reduced.  Thus,  passengers  in  Liver- 
pool are  now  carried  2^/2  miles  for  2  cents,  while  the  old  charge 

used  to  be  5  cents.  The  drivers  were  formerly  paid  in  wages 
3^  d.  to  d. — 7  cents  to  8^  cents  per  hour — and  worked 
nearly  fourteen  hours  a  day ;  the  municipality  works  them  ten 

hours  a  day  and  pays  them  6  d.  to  65^  d. — 12  cents  to  123/2  cents 
per  hour — provides  summer  and  winter  uniforms  free,  adding 

a  shilling  per  week  merit  pay  after  several  years'  service,  pro- 
viding mess  and  entertainment  rooms  at  the  depots,  and  has 

organized  a  benefit  society,  to  which  the  Corporation  con- 
tributes one-third  of  the  subscription.  The  position  of  con- 

ductors and  other  employees  has  been  similarly  improved. 

Workmen's  special  cars  are  in  all  towns  provided  in  the 
morning  and  evening  at  special  fares.  In  Newcastle  the  fares 
for  workmen  are  2  cents  for  5  miles.  The  needs  of  the  service 
are  in  every  way  promptly  responded  to.  Municipal  cars  are 
kept  in  better  condition,  and  they  are  not  disfigured  to  the 
same  extent  by  advertisements. 

So  much  for  the  alleged  "failure"  of  municipal  tramways. 
And  as  for  Mr.  Porter's  statement  that  "none  of  these  munici- 

palities has  any  comprehension  of  the  potentialities  of  electric 

traction,  and  few  of  them  ever  look  beyond  their  own  district," 
it  is  proof  that  he  has  not  taken  the  trouble  to  enquire  into 
their  methods  and  has  found  it  convenient  to  be  blind  to  their 
merits. 

There  are  at  present,  it  is  true,  difficulties  in  regard  to  run- 
ning powers  over  very  wide  areas,  owing  to  the  difference  in 

gage,  although  in  Lancashire  and  many  other  places  a  uniform 
gage  is  being  adopted.  As  a  matter  of  fact  the  differences  of 
gage  are  greater  among  companies  than  among  municipalities, 
and  no  doubt  the  differences,  and  also  the  difficulties,  of  run- 

ning powers  will  be  adjusted  as  they  were  in  the  case  of  British 

railways.  The  subject  of  the  other  municipal  enterprises  re- 
ferred to  by  Mr.  Porter  will  be  discussed  later. 

(To  Be  Continued.) 

PRESIDENT  GREATSINGER  ON  THE  BROOKLYN  TRAFFIC 
SITUATION 

President  J.  L.  Greatsinger,  of  the  Brooklyn  Rapid  Transit 

Company,  in  replying  to  Mayor  Low's  recent  letter  to  the  heads 
of  the  various  transportation  companies  of  New  York,  suggest- 

ing the  advisability  of  adopting  certain  changes  in  practice 

and  offering  the  co-operation  of  the  city  authorities  to  decrease 
the  present  congestion  at  some  points,  brings  out  a  number  of 

interesting  facts  and  figures  regarding  Brooklyn  railway  con- 
ditions. The  fundamental  difficulty  is  the  lack  of  sufficient 

facilities  for  conveying  passengers  across  the  East  River.  A 

large  part  of  Brooklyn's  population  work  in  Manhattan,  and  it 
is  on  the  lines  leading  to  the  Brooklyn  Bridge,  where  an 

average  of  300,000  cross  daily  on  the  company's  cars,  that  sub- 
stantially all  of  the  congestion  of  traffic  now  occurs.  President 

Greatsinger  says  in  part :  "While  only  a  partial  relief  can  be 
afforded  by  improvement  of  facilities  for  the  surface  cars,  very 

substantial  and  immediate  relief  can  be  afforded  by  improve- 
ment of  the  terminal  facilities  in  Manhattan  for  our  elevated 

lines.  Our  elevated  railroads  comprise  nearly  the  same  mileage 
of  structure  as  do  the  elevated  railroads  of  Manhattan,  but  they 

carry  less  than  one-quarter  as  many  passengers  as  the  elevated 
railroads  of  Manhattan.  Without  any  additional  trackage  and 
solely  by  reason  of  better  terminal  facilities  in  Manhattan,  the 
Brooklyn  elevated  lines  can  be  made  to  carry  four  times  as 

many  people  as  at  present.  The  inauguration  of  a  one-fare 
rate  through  to  Park  Row  has  saved  the  people  of  Greater 
New  York  $2,500,000  annually,  and  the  through  trolley  transit 

and  partial  through  elevated  transit  accompanying  the  aboli- 
tion of  the  bridge  fare  have  been  followed  by  a  very  marked 

increase  in  the  population  of  Brooklyn. 
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INSTITUTE  OF  SECRETARIES  OF  LONDON 

DISTRIBUTION  OF  THE  DISCOUNT  CREDIT 

BY  VV.  M.  BARNABY 

At  the  annual  convention  of  the  Street  Railway  Accountants' 
Association  of  America,  held  in  New  York  in  1901,  some  dis- 

cussion took  place  as  to  the  proper  distribution  of  the  amount 
obtained  by  discounting  bills.  Quite  a  number  of  delegates 
were  of  the  opinion  that  it  was  a  proper  credit  under  the  head 
of  interest,  others  that  the  luirchasing  department  or  store  room 

should  get  the  credit,  and  that  the  unit  value  of  articles  pur- 
chased should  be  reduced  by  the  amount  of  the  discount  ob- 
tained, taking  the  ground  that  the  cash  discount  was  only 

an  extension  of  the  discounts  obtained  from  list  prices.  The 
Street  Railway  Journal  has  thought  it  worth  while  to  take 
up  the  subject,  and  has  asked  the  writer  to  give  his  views  on 

the  subject  with  the  hope  that  others  will  also  give  their  opin- 
ions, either  in  agreement  or  dissent  of  those  expressed  in  this 

article. 

The  writer  believes  and  follows  the  plan  that  such  a 
discount  is  a  proper  credit  to  interest,  and  cannot  be  considered 
as  having  anything  to  do  with  the  cost  price  of  the  article. 
Consequently  the  supply  department  should  not  be  credited 
with  the  amount  saved  by  the  discount  obtained.  The  custom 
in  regard  to  discounts  practically  makes  this  so,  because  of  the 
fact  that  while  a  large  purchase  affects  the  price  of  the  article 

bought,  it  does  not  affect  the  "rate  of  discount,  that  being  fixed. 
Another  reason  why  the  discount  should  be  considered  as  a 

credit  to  interest  is  that  the  ability  to  take  advantage  of  the 
discount  allowed  lies  with  the  treasury  department.  If  the 
conditions  enable  it  to  secure  the  discount  from  the  manufac- 

turer for  prompt  payment,  it  does  so ;  if  not,  the  bills  are  paid 
when  due. 

If,  for  the  sake  of  argument,  we  take  the  view  that  the 
discount  obtained  by  prompt  payment  should  be  taken  from  the 
price  at  which  the  article  is  purchased,  would  it  not  be  fair  to 
add  to  the  price  of  the  article  the  interest  that  would  have  to 
be  paid  in  case  notes  were  given  in  payment  of  the  bills,  owing 

to  the  fact  the  treasury  was  a  "little  short"  of  funds. 
To  take  another  supposable  example:  Assume,  for  instance, 

the  case  where  the  ability  of  the  treasury  department  to  dis- 
count the  bills  presented  is  due  to  the  fact  it  has  just  made  a 

loan  of  $5,000  or  $10,000.  Now  the  interest  on  the  loan  will  be 
a  sure  debit  to  interest,  and  consequently  any  saving  made  by 

discounting  bills  is  a  proper  credit  to  the -same  account.  If  the 
treasurer  of  some  concern,  knowing  that  quite  a  large  number 
of  bills,  say  $10,000,  would  be  coming  through,  on  which  by 
paying  promptly  he  could  obtain  a  discount  of  2  per  cent,  it 
would  be  a  good  bit  of  financing  for  him  to  borrow  the  $10,000, 

say  for  sixty  days,  and  take  advantage  of  the  discount.  The 
profit  would  be  as  follows  : 

$10,000  at  6  per  cent  lor  sixty  days   $100 
$10,000  at  2  per  cent  for  sixty  days   200 

Saving    $100 

Now,  if  this  were  a  true  case  would  anyone  say  the  storeroom 
should  get  the  benefit? 

Concerns  allowing  a  cash  discount  base  such  discounts  on 
the  lines  similar  to  those  on  which  they  sell  their  goods ;  that  is, 
goods  sold  on  ninety  days  in  all  probability  would  be  allowed 
a  higher  per  cent  of  discount  than  those  sold  for  cash,  ten  days. 

In  view  of  this  fact  it  can  be  seen  that  the  basis  of  the 

discount  is  simply  a  carrying  charge  and  belongs  distinctly  in 

the  line  of  interest,  and  by  no  means  can  the  discount  be  con- 
sidered as  a  reduction  in  the  price  at  which  the  article  is  bought. 
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BY  F.  E.  SMITH 

The  writer  read  with  interest  the  able  article  of  H.  D.  Emer- 

son in  the  Journal  of  Dec.  6,  on  "The  Standard  Form  of  Re- 

port," but  feels  called  upon  to  take  exception  to  some  of  the conclusions  reached. 

Regarding  "the  carrying  of  a  net  amount  into  an  income 
account,"  Mr.  Emerson  says,  "the  meaning  of  the  word  'income' 
is  well  understood  and  should  not  be  misused."  Webster's 
definition  of  "income"  is,  "that  gain  which  proceeds  from  labor, 
business,  property  or  capital  of  any  kind,  etc."  Would  Mr. 
Emerson  say  that  the  gross  receipts  were  necessarily  all  gain  ? 
If  we  were  paying  an  income  tax  in  this  country  and  if  a  man 
owned  real  estate  that  yielded  in  rents  $12,000  per  annum,  and 
the  expense  of  maintenance,  taxes,  etc.,  was  $10,000  per  annum, 
would  it  be  proper  to  list  this  property  as  yielding  an  income  of 
$12,000  or  $2,000? 

Mr.  Emerson  further  says,  "the  sums  received  for  sale  of 
power  or  the  rentals  of  track  or  terminals,  are  unquestionably 

earnings."  May  there  not  be  exceptions?  The  Chicago  Union 
Traction  Company  and  the  Chicago  Consolidated  Traction 
Company,  though  two  distinct  corporations,  are  closely  con- 

nected through  operating  agreements.  Each  company  has  two 
electrical  power  houses.  Each  of  these  four  power  houses  sup- 

plies the  power  for  the  lines  nearest  to  it  irrespective  of  the 
company  which  operates  the  lines,  thereby  saving  the  cost  of  an 
immense  amount  of  feed  wire.  This  power  is  sold  at  cost, 
based  on  consumption.  Is  this  anything  but  a  division  of  the 
expense  and  therefore  a  credit  to  expenses?  Would  it  be  fair 
to  ask  those  two  companies  to  credit  to  income  the  receipts  from 
this  sale  of  power,  and,  if  we  had  a  tax  here  on  gross  income  as 
they  have  in  some  States,  pay  a  tax  on  those  receipts  when  there 
had  been  no  profit  ?  If  Mr.  Emerson  thinks  we  should,  he  will, 
no  doubt,  agree  that  this  additional  tax  would  then  become  a 
part  of  the  expense  of  producing  the  power  (else  it  would  be 
sold  at  a  loss)  and  would  add  to  the  amount  of  the  bills,  and 
consequently  to  our  earnings,  so  called,  and  we  should  be  pay- 

ing a  tax  on  a  tax. 

In  numerous  cities  companies  controlling  the  city  lines  are 
required  by  law  to  allow  suburban  lines  to  reach  central  points 
over  their  lines  and  furnish  power  for  the  same.  The  charges 
for  the  use  of  tracks  and  power  are  based  on  cost  of  main- 

tenance and  operation,  plus,  perhaps,  a  small  profit.  Is  it  just 
to  make  the  city  road  include  in  earnings  and  pay  a  tax  on 
any  more  than  the  profit  that  accrues  to  it?  It  is  often  a  great 
disadvantage  to  its  own  operation  to  be  required  to  provide 
these  terminal  facilities-;  would  it  be  fair  to  increase  the  burden 
through  taxation?  One  of  the  companies  operating  lines  in 
Chicago  had  a  piece  of  track  which  it  did  not  require  and 
anothtr  company  leased  it  to  enable  it  to  make  a  loop.  The  lessee 
pays  all  the  expenses  of  maintenance  in  addition  to  a  rental.  Is 
this  rental  an  earning  of  the  lessor  company  or  an  income  ?  As 
an  operating  company  it  absolutely  does  nothing  to  or  with  that 
piece  of  track,  how  then  does  it  earn  anything  from  it?  Two 
companies  operating  lines  in  this  city  cross  each  others'  tracks ; 
it  is  agreed  in  contracts  that  one  company  shall  keep  the  cross- 

ings in  repair  and  bill  against  the  other  its  proportion  of  the 
expense.  Should  the  amount  of  this  bill  be  credited  to  earnings 
or  expenses  ?  If  Mr.  Emerson  will  agree  that  since  it  is  for^a proportion  of  the  expense  it  should  be  credited  to  expense, 
will  he  not  be  willing  to  agree  that  that  portion  of  a  bill  for 
power  which  covers  the  expense  of  production  should  be 
credited  to  expense  also  ?   If  not,  will  he  say  why  ? 

Just  one  more  question  and  I  am  through.  Should  not  divi- 
dends be  charged  against  the  profit  and  loss  account  direct? 

In  other  words,  would  it  not  be  perfectly  legitimate  to  pay  a 
dividend  in  excess  of  the  net  income  for  the  year,  provided 

there  was  a  surplus,  after  all  deductions,  that  would  warrant  it? 
To  accomplish  this  result  on  a  statement  without  showing  any 
deficit,  why  not  make  the  income  account  end  like  this  ? 

Net  income  for  year  
Surplus  from  last  year  
Credits   
Total   

Deductions:  Dividends  
Other   
Total  deductions  

Present  surplus  as  per  balance  sheet  

ADVANTAGES  OF  THE  CAR  HOUR 

Milwaukee  Electric  Railway  &  Light  Company 

Editors  Street  Railway  Journal  : 
Milwaukee,  Wis.,  Dec.  i,  1902. 

In  the  columns  of  the  Nov.  20th  issue  of  your  paper  there 
appears  an  article  commenting  on  the  values  of  the  car  hour 
and  the  car  mile  as  units  of  comparison,  in  which  the  writer  (a 
manager)  states  that  the  road  with  which  he  is  connected  has 
delayed  for  a  year  the  adoption  of  the  car  hour  as  a  basis,  in 
order  to  learn  from  the  advocates  of  that  unit  whether  they  now 
have  any  reason  to  change  their  views,  etc. 

The  adoption  of  this  unit  by  the  Street  Railway  Accountants' 
Association  of  America,  after  a  most  complete  discussion  of  its 

merits  and  demerits,  is  of  itself  an  indorsement  of  its  supe- 
riority, but,  inasmuch  as  the  benefits  of  such  discussion  are  en- 

joyed only  by  the  members  of  that  association  it  may  not  be 
amiss  to  give  a  brief  synopsis  of  the  history  of  the  car  hour  in 
order  to  show  the  careful  consideration  it  received  at  the  hands 

of  the  association  before  receiving  its  approval.  Its  investiga- 
tion and  discussion  covered  a  period  of  three  years,  first,  at 

Chicago,  in  1899,  when  the  writer  advocated  its  use  for  all 

general  comparisons,  in  place  of  the  car-mile  unit,  which  had 
been  the  standard  since  the  inception  of  the  street  railway  in- 

dustry ;  again,  at  Kansas  City,  in  1900,  where  it  received  the 
approval  of  a  select  committee,  to  whom  the  matter  had  been 

referred,  resulting  in  its  being  recommended  for  use  for  a  year.' 
The  association  instructed  the  committee  to  report  again  at  the 
n.ext  annual  convention,  which  was  held  at  New  York  in  1901, 
where  it  was  adopted  without  a  dissenting  voice. 

The  article  before  mentioned  states  that  a  unit  of  comparison 
may  be  more  or  less  desirable  for  comparing  one  line  or  system 
or  one  period  with  another,  but  that  its  principal  value  to  the 

manager  is  not  as  a  unit  of  comparison — that  what  is  most 
desired  is  the  knowledge  of  what  each  particular  line  is  actually 
doing  and  what  net  results  it  is  accomplishing.  I  am  at  a  loss  to 
understand  how  the  manager  is  to  judge  as  to  what  the  line  is 
doing,  or  what  its  net  results  are  without  making  use  of  some 
unit  of  comparison,  for  if  he  views  them  in  their  simplest  form, 
viz.,  the  gross  and  net  earnings,  he  is  comparing  the  result  upon 
a  monetary  unit,  the  United  States  standard  gold  dollar,  in 

preference  to  the  weight  or  bulk  of  currency  received  and  re- 
tained. In  other  words  a  unit  of  comparison  is  the  guide  to  an 

intelligent  understanding  of  the  results  accomplished,  and  the 
better  the  unit  the  clearer  and  more  accurate  will  be  that  under- standing. 

Again,  the  question  is  asked,  if  the  length  of  run  or  length 
of  haul  per  passenger  does  not  have  a  marked  effect  on  the  car- 
hour  unit.  I  will  concede  that  they  may  have  an  effect  upon  the 
revenue,  but  they  do  not  affect  the  unit.  The  car  hour  remains 
exactly  sixty  minutes  whether  the  length  of  run  is  i  mile  or 
100  miles. 

We  are  asked  to  compare  a  line  requiring  but  thirty  minutes 
for  each  half  trip,  with  average  earnings  of  $4  per  round  trip 
and  36  cents  per  car  mile,  with  a  longer  line,  requiring  an  hour 
for  each  half  trip  and  average  earnings  of  $6  per  round  trip  and 
20  cents  per  car  mile.  In  connection  with  this  question,  to  quote 
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from  the  article,  "the  question  is,  of  what  value  are  the  figures 
for  comparison  ?  This  would  seem  to  be  a  fair  example  of  at- 

tempting to  compare,  on  a  standard  basis,  two  things  which  are 
unlike,  and  shows  the  difficulty,  if  not  the  utter  futility,  of 

making  a  standard  unit  of  comparison."  I  cannot  agree  with 
the  writer  of  the  article  in  this  mater,  as  I  believe  the  lines  are 
very  similar  (except  in  their  respective  earning  powers)  and 

are  capable  of  correct  comparison  by  reducing  them  to  a  com- 
mon basis,  viz.,  the  car  hour.  This  comparison  would  show  the 

earnings  to  be  in  the  ratio  of  4  to  3.  The  figures  per  car  mile 
1  have  not  considered,  as  no  data  was  submitted  showing  speed 
operated,  and  that  unit  has  been  shown  to  be  unreliable  in  such 
comparisons. 

Regarding  the  question  as  to  comparison  of  lines  having 
different  proportions  of  transfer  passengers,  a  comparison  on 

the  basis  of  the  car  hour  neither  raises  nor  lowers  the  percent- 
age of  cash  passengers,  but  shows  the  conditions  as  they 

actually  exist  and  persistently  keeps  this  information  before 
the  management,  which,  in  connection  with  a  traffic  statement, 
furnishes  all  requisite  information  for  comparison. 

To  quote  from  another  paragraph  of  the  article,  "one  road 
pays  its  conductors  and  motormen  17  cents  per  car  hour  and 
another  pays  23  cents  or  25  cents  per  car  hour,  and  there  is 
again  no  equitable  basis  of  comparison  without  a  full  knowledge 

of  the  details."  Again  I  must  disagree,  for  would  not  this  fact 
be  apparent  if  the  car  hour  were  used  as  the  basis?  The  con- 

ductors' and  motormen's  wages  would  be  a  given  amount, 
which,  reduced  to  the  car-hour  basis,  would  show  the  cost  per 
car  hour,  and  any  other  period,  line  or  system  could  be  ac- 

curately compared  with  those  figures,  no  matter  what  the 
amount  expended  was,  as  long  as  the  correspondmg  account 
was  reduced  to  the  same  car-hour  basis. 

In  reference  to  the  car  hour  as  a  unit  for  general  comparisons 
of  electric  street  railways,  the  undersigned  does  not  claim  that 
it  is  infallible,  but  simply  that  it  is  the  best  and  most  accurate 
unit  yet  suggested. 

The  arguments  in  favor  of  the  car  hour,  as  compared  with 
the  car  mile,  have  been  so  often  presented  that  I  doubt  whether 
a  repetition  would  be  of  interest  to  your  readers  in  general,  but 
briefly  stated  they  are  as  follows: 

The  absence  of  the  element  of  speed,  which  is  destructive  of 
correct  comparisons  on  the  car-mile  basis. 

The  fact  that  the  principal  items  of  expense,  viz.,  conductors' 
and  motormen's  wages,  are  paid  by  the  car  hour  and  not  by  the 
car  mile,  and  the  further  fact  that  operating  expenses  are  gen- 

erally affected  more  by  the  length  of  time  operated  than  by 
the  mileage  made. 

The  company  with  which  the  writer  is  connected,  having  used 
the  car  hour  as  a  basis  for  more  than  two  years,  believes  it 
superior  to  the  car  mile,  and  has  seen  no  reason  to  change  its 
views  since  its  adoption. 

The  president  and  general  manager  and  superintendent  of 
transportation  are  furnished  a  daily  comparative  statement  of 
earnings  by  lines,  per  car  hour,  which  keeps  the  management 
thoroughly  in  touch  with  the  service  given  and  its  effect  upon 
ihe  earnings.  H.  C.  Mackay, 

Auditor. 
— ■  ♦-♦^»  

ANSWERS  TO  MR.  SMITH'S  INQUIRY 

Chicago  City  Rau.way  Company. 

Chicago,  Dec.  18,  1902. 
Editors  Street  Railway  Journal  : 

In  response  to  the  request  of  Mr.  F.  E.  Smith,  auditor  of 
the  Chicago  Union  Traction  Company,  to  obtain  the  opinion 
of  the  readers  of  the  Street  Railway  Journal  as  to  how  he 
shall  arrive  most  accurately  at  the  loss  which  he  states  his 
company  will  be  likely  to  sustain  from  increased  transfer 

privileges  given  passengers  over  the  lines  operated  by  his  com- 

pany, I  will  offer  a  suggestion.  Assuming  there  will  be  a 
loss,  that  is  to  say,  a  decrease  in  passenger  receipts,  the  method 
I  would  pursue  most  accurately  to  determine  such  a  loss  would 
be  to  compare  the  average  receipts  per  passenger  (fare  and 
transfer  passengers)  for,  say,  the  month  of  November,  1902, 
under  the  operation  of  the  increased  transfer  privileges,  with 
those  for  the  month  of  November,  1901,  under  the  operation  of 
the  transfer  privileges  in  force  at  that  time. 

The  decrease  in  the  average  receipts  per  passenger,  for  the 

respective  periods  mentioned,  multiplied  by  the  number  of 
passengers  carried  in  the  month  of  November,  1902,  would  give 
the  loss  sustained.  C.  N.  Duffy, 

Secretary  and  Auditor, 

New  York,  Dec.  13,  1902. 

Editors  Street  Railway  Journal  : 
In  your  issue  of  Dec.  6  Mr.  F.  E.  Smith,  auditor  Chicago 

Union  Traction  Company,  asks  how  he  can  arrive  most  ac- 
curately at  the  loss  that  will  be  likely  to  follow  from  the  in- 

creased transfer  privileges  given  to  the  public  in  compliance 
with  a  decision  of  the  Supreme  Court.  It  appears  that  Mr. 

Smith  is  assuming  that  there  will  be  a  loss  of  some  kind  with- 
out knowing  definitely  where  to  look  for  it,  but  is  it  certain  that 

there  will  be  a  loss  ?  In  a  matter  of  this  kind  we  must  not  fol- 
low the  reasoning  of  the  young  fisherman  who,  when  asked  how 

many  fisn  he  had  caught,  replied,  "When  I  catch  this  one  and 
two  more  I  will  have  three."  Nor  should  we  imitate  the  logic 
of  the  manager  who  had  recently  changed  from  a  lo-cent  to  a 
5-cent  fare  on  a  considerable  portion  of  his  road,  and  experi- 

enced immediately  a  large  increase  in  passengers,  upon  which 
he  figured  a  loss  of  5  cents  for  each  additional  passenger, 

although  his  earnings  continued  to  show  the  usual  normal  in- 
crease. It  will  be  exceedingly  interesting  to  learn  at  a  later  time 

whether  the  increased  transfer  privileges  in  Chicago  have  pro- 
duced a  result  at  variance  with  the  usual  course  of  events. 

It  would  appear  desirable  first  for  Mr.  Smith  to  determine 
whether  there  is  any  loss  and  next  to  locate  it  definitely.  For 
this  purpose  there  should  be  a  separation  of  the  lines  affected 
from  those  not  affected.  A  statement  for  the  six  months  im- 

mediately preceding  and  the  six  months  immediately  following 
the  increased  transfer  privileges  should  be  made,  covering  the 

lines  aft'ected,  showing  (a)  the  earnings,  (b)  the  timetable  cost, 
(c)  the  passengers  carried,  and  (d)  the  car  mileage  of  the  car 
hours.  From  this  statement  it  will  be  possible  to  deduce  for 
comparison  the  following  items,  viz.: 

1.  The  earnings  per  passenger. 
2.  The  timetable  cost  per  passenger. 

3.  The  earnings  per  car  mile  or  per  car  hour. 
4.  The  timetable  cost  per  car  mile  or  per  car  hour. 
5.  The  passengers  per  car  mile  or  per  car  hour. 
6.  The  relative  porportioiis  of  cash  and  transfer  passengers. 
If  there  are  any  incidental  expenses  clearly  dependent  upon 

the  increase  in  transfers  they  should,  of  course,  be  picked  out 
and  shown  as  separate  items  on  the  statement. 

Should  it  happen  that  the  number  of  passengers  has  increased 
it  would  be  well  to  inquire  whether  it  is  the  regular  normal 
increase  or  whether  it  is  due  to  increased  car  service  or  to  the 

new  transfer  arrangements.  If  the  passengers  have  increased 

beyond  the  normal  without  a  corresponding  increase  of  earn- 
ings, and  at  the  expense  of  increased  timetable  cost,  car  mileage 

or  car  hours,  it  will  be  fair  to  figure  a  lois  equal  to  the  increased 

cost,  provided,  of  course,  the  increased  cost  contains  no  ex- 
traneous elements  such  as  increased  wages,  etc.  If,  however, 

there  should  be  an  increase  in  the  earnings  without  a  pro- 
portionate increase  in  timetable  cost,  car  mileage  or  car  hour  it 

would  seem  to  indicate  clearly  that  there  has  been  a  net  gain 
instead  of  a  loss. 

The  almost  universal  experience  where  fares  have  been  re- 
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duced,  or  (which  amounts  to  the  same  thing)  where  increased 

transfer  privileges  have  been  granted,  is  that  it  does  not  mater- 
ially increase  the  rush  hour  traffic  at  the  start,  although  it 

attracts  more  regular  riders  gradually.  It  is  quite  well  under- 
stood that  the  regular  riders  to  and  from  business,  at  stated 

hours,  are  a  pretty  constant  factor.  What  it  does  do  almost 
immediately  is  to  induce  more  people  to  ride  for  pleasure,  for 

shopping,  for  making  calls  in  the  non-rush  hours,  thus  enabling 
the  cars  to  carry  more  complete  loads  without  increasing 
materially  the  cost  of  operation.  In  many  cases  the  gain  in 
passengers  may  be  traced  largely  to  riders  who  wish  to  go  a 
short  distance  over  two  intersecting  lines,  and  are  willing  to 
pay  one  fare  but  not  two.  It  will  almost  certainly  follow  that 
any  considerable  increase  in  the  number  of  transfer  passengers 
will  be  reflected  in  an  increase  in  the  cash  fares. 

It  would  seem  that  the  figures  which  Mr.  Smith  may  prepare 
will  show  unmistakably  the  greatly  increased  accommodation 
given  to  the  public,  but  it  is  extremely  problematical  whether 
any  loss  that  might  be  attributed  directly  or  indirectly  to  the 
increased  transfers  can  be  clearly  shown  unless  the  net  earnings 
are  adversely  affected.  It  is  difficult  to  show  by  figures  all  the 
factors  entering  into  a  proposition  of  this  character.  Many  of 
these  factors  must  be  discovered  by  actual  daily  observation  of 
the  traffic,  and  may  be  stated  in  words  but  not  in  figures.  This 
is  probably  the  difficulty  Mr.  Smith  had  in  mind  when  he  asked 
for  an  expression  of  opmion.  One  of  the  usual  results  where 
the  increase  in  the  transfer  privileges  is  radical  is  a  marked 
change  in  the  routes  of  traffic,  which  naturally  seeks  the 

shortest  and  quickest  routes,  and,  like  the  electric  current,  fol- 
lows the  line  of  least  resistance.  Where  such  a  process  has 

worked  almost  a  revolution  in  the  volume  traffic  on  certain  lines 

figures  for  comparing  one  period  with  another  are  not  of  much 
value. 

An  Eastern  Manager. 

 ♦♦♦  ■ 

TRANSFORMING  AN  EGYPTIAN  RAILWAY  TO  ELECTRICITY 

Although  it  was  only  in  March  last  that  the  boards  of  the 
Alexandria  &  Ramleh  Railway  Company  and  the  Alexandria 

Tramway  Company  definitely  decided  on  transforming  their  re- 
spective lines  into  an  electric  traction  system,  the  progress  up 

to  date  has  been  so  rapid  that  the  company  hopes  to  have  the 
electric  cars  running  and  in  service  by  next  May.  The  service 

will  be  at  ten  minutes'  interval  on  each  line,  so  that  at  Bulkeley 
Junction  there  will  be  a  train  service  every  five  minutes.  Each 
train  will  consist  of  one  first  and  one  second  class  carriage. 

Seven  of  the  first-class  carriages  have  double  decks  with 
harem  compartments.  Of  the  second-class  carriages  fifteen 
have  double  decks  to  cope  with  the  heavy  summer  traffic.  Both 
the  first-class  and  second-class  double-deck  cars  have  a  seating 
capacity  of  sixty-four  passengers  each.  These  coaches  are 
considered  as  fine  and  as  commodious  as  any  in  the  world. 

The  interiors  of  the  carriages  in  the  first-class  are  upholstered 
in  royal  blue,  and  the  seats  are  of  interwoven  rattan,  which  is 
very  cool,  and  is  the  proper  material  for  a  climate  like  Egypt. 

These  coaches  are  supplied  by  the  British  Electric  Car  Com- 
pany, of  Manchester.  The  second-class  cars  are  the  same  as 

those  of  the  first-class  in  every  detail  except  as  regards  the 
upholstering  and  the  roof  decorations.  The  cars  are  painted 

outside  in  royal  blue  and  white,  and  will  form  a  picturesque  ad- 
dition to  the  landscape  of  Ramleh.  They  will  be  blazoned  with 

the  monogram  of  the  Alexandria  &  Ramleh  Company  in  the 
center  panel. 

The  first  fifteen  coaches  are  due  to  arrive  at  Alexandria  on 

Feb.  I,  fifteen  on  Feb.  7,  fifteen  on  Feb.  21,  and  the  final  seven 

on  March  i,  making  a  total  of  fifty-two  cars.  The  trucks  are 
supplied  by  the  European  McGuire  Manufacturing  Company,  of 
London  and  Bury.  There  will  be  two  looo-hp  compound  en- 

gines supplied  by  Tosi,  of  Milan.   This  same  type  of  engine  is 

to  be  seen  at  Cairo  driving  the  Tramway  Company's  service. 
The  boilers  are  water-tube,  and  are  of  the  Belgian  type.  The 
electric  plant  will  be  supplied  by  Brown  Boveri  &  Company,  of 

Baden,  Switzerland,  and  will  consist  of  two  600-kw,  three- 
phase,  high-tension  generators  of  6500  volts.  The  current  will 
be  generated  at  Karmous  and  taken  along  an  overhead  high- 
tension  line,  which  will  follow  the  banks  of  the  Mahmoudieh 

Canal  at  Bulkeley.  At  Bulkeley  there  will  be  a  sub-station, 
which  is  now  under  construction,  where  the  current  will  be 
reduced  to  382  volts,  which  will  in  turn  be  converted  to  500 
volts  direct  current.  The  switchboards  are  supplied  by  Brown 
Boveri  &  Company,  and  will  consist  of  highly  polished  white 
marble  and  mounted  throughout  with  Weston  instruments.  The 
switches  are  of  the  well-known  Swiss  type,  both  high  and  low 
tensions.  All  stations  will  be  lighted  with  arc  lamps  of  2000 

cp.  each. 
Commencing  with  Jan.  i  the  railway  and  tramway  companies 

will  run  in  connection  with  each  other.  By  so  doing  the  operat- 
ing expenses  will  be  greatly  reduced.  When  the  extension  of 

the  Ramleh  Boulevard  is  made  the  terminus  of  the  railway  will 
be  in  Mohamed  Ali  Square.  During  the  summer  months 
extra  through  special  cars  will  run  direct  from  San  Stefano 
to  Mex.  During  any  heavy  rush  of  traffic  at  any  one  point 
the  two  systems  will  be  thrown  into  conjunction,  so  that  heavy 
traffic  will  be  readily  removed  and  with  as  little  delay  as  pos- 

sible. During  the  summer  months,  when  traffic  is  very  heavy, 
there  will  be  a  two  and  a  half  minutes  service  between  Alex- 

andria and  San  Stefano. 

 ♦-♦^  • 
ANNUAL  STATEMENTS  OF  STREET  RAILWAY 

COMPANIES  IN  NEW  YORK  STATE 

Through  the  courtesy  of  the  Board  of  Railroad  Commis- 
sioners of  the  State  of  New  York  examination  of  the  annual 

reports  of  the  New  York  State  street  railway  companies  for  the 
year  ending  June  30,  1902,  and  not  yet  published  in  report  form, 
has  been  permitted  to  a  representative  of  the  Street  Railway 
Journal.  The  principal  figures  of  these  companies,  showing 
the  capitalization,  gross  and  net  earnings,  operating  expenses, 
dividends  paid  in  amount  and  per  cent  on  capital,  and  surplus 

and  deficit  for  the  year  are  given  in  tabular  form  on  the  ac- 
companying tables. 

These  tables  show  some  very  interesting  results  for  a  year, 
which  has  been  termed  by  many  a  year  of  prosperity,  and  which 
for  most  manufacturing  companies  has  been  so.  Thus,  of  the 

ninety-two  street  railway  companies  in  the  State  only  nine  have 
paid  dividends,  and  of  these  only  seven  earned  the  dividends 
paid  by  them.  The  Metropolitan  Street  Railway  Company, 

included  in  this  list,  is  not  an  operating  company,  as  its  prop- 
erty has  been  leased  to  the  Interurban  Street  Railway  Company, 

so  that  as  it  is  a  dividend  payer  the  list  of  companies  paying 
dividends  should  be  really  reduced  by  one.  The  Metropolitan 
Company  has  been  included  in  this  report  simply  for  the  reason 
that  it  has  for  so  long  been  the  largest  operating  company  in  the 
State  that  its  figures  are  a  matter  of  interest. 

The  rates  of  dividends  paid  were  as  follows :  One  company 
paid  16  per  cent,  one  paid  10  per  cent,  one  paid  9  per  cent,  one 
paid  8  per  cent,  one  paid  7  per  cent,  one  paid  5  per  cent,  two 
paid  4  per  cent  and  one  paid  i  per  cent  on  their  entire  capital 
stock. 

Of  the  eighty-three  companies  which  did  not  pay  dividends 
forty-nine  companies,  or  over  53  per  cent,  of  the  total  number 

in  the  State  showed  a  deficit  at  the  end  of  the  year's  operation, 
while  on  nine  of  these  roads  the  operating  expenses  alone  were 

more  than  the  entire  gross  receipts,  without  making  any  allow- 
ance for  fixed  charges.  If  the  Ford  Franchise  Tax,  now  under 

litigation,  were  in  force,  the  showing  would,  of  course,  be 

much  poorer. 
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Name 

Albany  &  Hudson  (Hudson)  
Amsterdam  
Auburn  City  
Auburn-Interurban  
Babylon  

Ballston  Terminal  *  
Bennington  &  Hoosick  Valley  
Binghamton  
Black  River  Traction  (Watertown)  
Brooklyn  Heights  

Brooklyn,  Queens  County  &  Suburban  
Buffalo  &  Depew  
Buffalo,  Gardenville  &  Ebenezer  
Buffalo  &  Williamsville  Electric  
Catskill  

Central  Crosstown  
Citizens  ,  Railroad,  Light  &  Power  Co  
City  Island  
Cohoes  
Coney  Island  &  Brooklyn  

Coney  Island  &  Gravesend  
Corning  &  Painted  Post  
Cortland  County  Traction  Co  
Dry  Dock,  East  Broadway  &  Battery  
Dunkirk  &  Fredonia  

Dunkirk  &  Gratiot  
Elmira  &  Seneca  
Elmira  Water,  Light  &  R.R  
Fonda,  Johnstown  &  Gloversville  
Forty-Second  St.,  Manhattanville  &  St.  Nich.  Ave 

Fulton  &  Oswego  Falls  
Fulton  Street  (New  York)  
Geneva,  Waterloo,  Seneca  Falls  &  Cayuga  Lake . 
Hamburg. . . :  
Hornellsville  &  Canisteo  

Hornellsville  Electric  
Hudson  Valley  
Huntington  
International  Traction  &  International  Railway. . . 
Ithaca  

Jamestown  
Kingston  Consolidated  
Lewiston  &  Youngstown  Frontier  
Lima  &  Honeoye  Falls  Electric  Light  &  R.R.  Co. 
Manhattan  Elevated  

Metropolitan  (New  York  City)  
Middletown-Goshen  
New  Paltz  &  Poughkeepsie  Traction  
New  York  &  North  Shore  
New  York  &  Queens  County. . .   

New  York  &  Stamford  
Niagara  Gorge  
Ocean  Electric  (Rockaway,  L.  I.)  
Ogdensburg  
Olean   

Oneida  Railway  Co  
Oneonta,  Cooperstown  &  Richfield  Sprmgs  
Ontario  Light  &  Traction  
Orange  County  Traction  '.  
Oswego  Traction  

Peekskill  
Pelham  Park  R.R.  Co  
Penn  Yan,  Keuka  Park  &  Branchport  
Plattsburg  Traction    
Port  Jervis  

Poughkeepsie  &  Wappinger's  Falls  
Richmond  Light  &  R.R.  Co  
Rochester  
Rochester,  Charlotte  &  Manitou  
Rochester  &  Sodus  Bay  
Rochester  &  Suburban  

On  June  30,  1902 

Capital  Stock    Funded  Debt 

2,500,000 1,000,000 

300,000 
250,000 
25,000 

300,000 200,000 

731,860 
105,000 200,000 

2,000,000 

350,000 

39.300 
75,000 

60,000 

600,000 

75,000 50,000 
50,000 2,ooo,oco 

35,400 

100,000 

320,000 1,200,000 
136,410 

25,000 
300,000 1,000,000 600,000 

2,500,000 

15,000 
500,000 

450,000 
200,000 

50,000 

50,000 
2,722,400 

,  30,000 
15,000,000 

325,000 100,000 

400,000 134,000 125, coo 

47.999,700 
52,000,000 100,000 

100,000 
600,000 

3,100,000 

500,000 i,coo,ooo 

35,000 

150,000 

300,000 

15,000 

750,000 

30,000 325,000 300,000 

350,000 
50,000 

94,000 

100,000 

450,000 

750,000 
1,250,000 

5,000,000 

97,000 

1,750,000 

420,000 

2,500,000 1,000,000 

300,000 150,000 

33,000 

250,000 182,000 

1,267,000 

55,000 
250,000 

6,624,000 

350,000 

22,000 

54,000 
250,000 

75,000 

27,873 

85,000 2,000,01  o 

ioo,f  00 
180, oco 

2,050,000 61,000 

55.000 
300,000 

3,200,000 1,100,000 

2,700,000 

15,000 
500,000 

436,500 
200,000 

80,000 

70,000 
2,985,500 

26,000 
14,715,000 

325,000 
300,000 
700,000 
134,000 

40,000 39,545,000 
21,750,000 

275,000 
IOO,OCO 
600,000 

3,000,000 

365,000 1,000,000 
20,000 

150,000 278,500 

10,000 

750,000 39,785 
425,000 
288,000 

500,000 

50,000 

100,000 
80,000 

275,000 

404,000 
2,000,000 

4,555,950 

81,250 

450,000 

Year  Ending  June  30,  1903 

Total  Receipts 
All  Sources 

Operating 
B-xpenses 

187,882 60,051 

88,647 

18.415 

200 

14,611 
38,216 

207,900 

54.323 

11,856,727 

828,646 10,267 

13,027 
i6,3S7 8.873 

500,260 

37.866 

4,953 
25,065 

1,507.713 

35.175 33,899 

37,617 

585,975 

43.302 

8,974 
29.903 162,232 

411,944 

839.144 

2,267 

43.694 

66,955 

29.563 17,365 

15,158 

357.177 12,1X8 

4,566,503 
111,090 
116,117 111.683 

io,457 

8,780 

11,291,711 

15,866,641 
48,113 

17,133 
125,077 

548,464 
109,31 1 
279-436 

5,560 

24,063 

56,040 4.054 

41,180 
6,931 102,222 

41,017 

56,352 

10,498 17.197 

18,871 

9.629 

93.740 

219,118 
1,068,222 

14,428 107,700 

48,521 

120,937 

38,978 
68,792 

11,986 

199 

10,800 

27,186 
114,631 

57.465 7.717,129 

429,824 

20,590 

10,426 

8.859 

7.674 

340,967 24,631 

4,038 

21,616 

909,591 

32,316 

20,826 

31,431 

466,993 

22,018 
4,594 

30,815 

128,309 

243.540 466,525 

2,688 
31.747 

39,630 

27.123 

11.695 

12,828 
226,791 

13,622 2,256,481 

95.409 

76,718 

70,077 

9.665 13.632 5.518,585 

7,385,883 
46,437 

14, 120 
8b,  900 

311,636 

72,348 

54,030 
4,951 

21.755 

29,118 

3,951 
33.165 5,987 
62,158 

32,623 
24.532 

9,126 

14,757 

15.440 

7,660 

56,037 

160,508 

572,982 

13,477 

79.658 24,112 

Charges  on Earnings Dividend  Paid 

146,520 

19.197 

27.398 

10,173 

1.719 

965 

11,784 66,419 

4,200 

4,268,753 

372,420 

19,125 

2,490 

870 

2.954 

106,531 
8,650 1,909 

7.417 

264,053 

369 

7.407 

8,275 

133.635 
6,317 

2,760 

17,725 

41,208 

115,920 

376,316 

i.3"9 
21,697 

20,542 

1,280 

,  3,882 

3,523 

126,924 

1,821 

1,174,467 
23,135 

32, 127 32,947 

10,157 

2,699,671 

4.815,421 

2,314 

6,079 

39,373 
181,762 
20, 540 

49,792 

1,304 10,036 

16,493 

636 933 

257 

29,201 

13,504 24,543 

3,390 

6,767 

5,986 

22,116 

102,774 

313,540 

4,642 31,168 

21,650 

Amount 

6o,oco 

320,000 

12,310 

1,920,000 

3,640,000 

54,110 

PerCeni 

Surplus  for 
Year 

16 

def.  79,575 1,877 

def  7,543 def.  3,744 

def  1,718 

2,845 

def  755 

26,851 def  7,342 
df.  129,156 

26,402 

def  29,448 

110 

6,628 

def.  1,766 

def 

def 
def 

7.235 

4,585 

994 

3.9t8 

14,069 

2,491 

5,667 

def  2,089 
def  14,652 

2,657 

1,620 

def  18,637 

def  7,286 

4.483 

def  3,697 

def 
del. 

def 

1,740 

9.751 

6.783 

1,160 

1.788 

1.193 

3.463 

def  3,325 
1.135.554 

def.  7,455 

7.272 

^  8,659 

def  9,365 

def  4,851 I. 153.455 

.  25,337 

def  638 
def  3,065 
def  1,196 

55,066 

def 
def 

def. 

def 

def 
def 

def 

16,424 

175,615 

695 

7,728 

10,429 

533 

7,082 

687 

10,864 

5,110 

7.277 

2,018 

4,328 

2.555 

1,082 

15,587 
def  44,163 127,5^9 

3,693 
def  3.126 

2,758 

*  Receiver's  report  for  period  from  July  1,  1901,  10  January  25,  1902. 
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Financial  Reports  of  the  Operating  Street  Railways  of  New  York  State  for  the  Year  Ending  June  30,  1902. — Continued. 

NaiMH 

Rome  
Schenectady  
Sea  Cliff  Inclined  
Southern  Boulevard  
Staten  Island  Midland  

Syracuse,  Lakeside  &  Baldwinsville  
Syracuse  Rapid  Transit  
Syracuse  &  Suburban  
Tarrytown,  White  Plains  &  Mamaroneck  
Third  Avenue  (New  York)  

Thirty-Fourth  Crosstown  
Troy  &  New  England  
Twenty-Eighth  &  Twenty-Ninth  Sts.  (New  York 
Union  (New  York  City)  
United  Traction  (Albany  and  Troy)  

Utica  &  Mohawk  Valley  
Van  Brunt  St.  &  Erie  Basin  (Brooklyn)  
Waverly,  Sayre  &  Athens  
Westchester  Electric  
Westchester  Traction  
Yonkers  

O.N  June30,  190d 

Capital  Stock Funded  Debt 

150,000 600,  too 

9.500 

250,000 1,000,000 

500,000 4  ,000,000 

400,000 
300,000 15.995,800 

1,000,000 
180,000 

i,5co,oco 
2,000,000 

4,999.950 

4,850,000 200,000 
200,000 

500,000 
300,000 

I.OUO.OOO 

123,500 
1,050,000 

2,000 250,000 1,000,000 

500,000 
3,»36, 000 
427,000 
300,000 40,000,000 

1,000,000 
183,800 

1,500,000 2,000,000 

4,241,300 

2,150,000 
65,000 

150,000 

500,000 138,000 
I,  too,  000 

Year  Ending  June  30,  1902 

Total  Receipts 
All  Sources 

10,019 

350,90/ 1,238 
60,505 

137,914 87,855 

693,284 

70, 106 

65,737 

2,951,202 

456,841 

26,456 180,927 
1,024,259 

i,479,6u8 424,844 50,055 

49,953 
222,596 

18,101 221,781 

Operating 
Expenses 20,974 
222,235 

803 

43,205 
88,242 

74,714 384.265 

41,942 63,231 
1,416,429 

278,321 
16,458 

106,897 

697,757 

1,004,918 
256,423 

3i,7o8 
35,694 

25^,137 

19,725 

187,494 

Charges  on 
Earnings 

7,363 
57,773 

223 

18,313 

63,526 
32,153 228,246 27,277 
16,947 

1,758,309 

65,004 

10,165 

85,478 223,652 

272,09  J 

99,902 

6,171 

10,218 

35,269 
6,656 61,746 

Dividend  Paid 
Amount PerCent 

249,991 

8,000 

Surplus  for 
Year 

def.  18,^18 

70,898 

212 

def.  1,013 def  13,854 

def  19,011 

80,733 

888 def.  14,441 
df  223,536 

df  113,516 

def  166 

def  11,447 

102,851 def  47,396 68,519 

4,177 

4,041 

def  63,810 
def  8,280 

def  27,459 

THE  PENNSYLVANIA  RAILROAD  TUNNEL 

Although  the  franchise  for  the  Pennsylvania  tunnel  has  only 
just  received  the  approval  of  the  Board  of  Aldermen  and  been 
signed  by  the  Mayor,  the  preliminary  plans  for  this  great 
undertaking  and  the  organizatioirfor  carrying  on  the  work  are 

well  under  way.  The  Pennsylvania  Railroad  officials,  recog- 
nizing the  magnitude  of  the  enterprise,  have  very  wisely  de- 

cided not  to  encumber  their  own  operating  departments  by 
attempting  to  have  them  perform  this  work,  and,  accordingly, 
they  have  arranged  to  treat  the  entire  project  as  an  independent 
enterprise.  While  the  tunnel  and  the  terminal  facilities  will  be 
devoted  to  the  use  of  the  Pennsylvania  system,  the  work  of 
construction  will  be  carried  on  by  the  Pennsylvania,  New  York 
&  Long  Island  Railroad  Company,  an  auxiliary  organization 
formed  explicitly  to  construct,  own  and  operate  this  property. 
The  actual  accomplishment  of  this  project,  however,  has  been 
subdivided  under  three  heads,  and  will  be  entrusted  to  three 
separate  organizations,  which  in  a  measure  will  be  distinct  and 

independent  but  at  the  same  time  will  work  entirely  in  har- 
mony. These  are  the  commission,  composed  of  six  prominent 

engineering  experts,  the  engineering  department  and  the  archi- 
tectural department.  The  commission  will  consist  of  the  fol- 

lowing members :  Colonel  C.  W.  Raymond,  United  States  engi- 
neer in  charge  of  New  York  harbor  work.whowill  be  chairman; 

Charles  M.  Jacobs,  chief  engineer  of  the  North  River  section 
of  the  tunnel,  which  extends  from  west  of  the  Bergen  Hill  in 
New  Jersey  to  the  terminal  station  at  Ninth  Avenue,  in  New 
York ;  Alfred  Noble,  chief  engineer  of  the  East  River  section, 
which  will  extend  from  Seventh  Avenue,  New  York,  to  Long 
Island  City;  William  H.  Brown,  chief  engineer  of  the  Penn- 

sylvania Railroad  system,  who  will  be  chief  engineer  of  the 
terminals  and  track  construction;  Gustav  Lindenthal,  the  pres- 

ent bridge  commissioner  of  New  York,  who  will  act  in  a  gen- 
eral advisory  capacity,  and  George  Gibbs,  who  will  have  charge 

of  the  traction,  mechanical  and  electrical  engineering.  Mr. 
Gibbs  is  also  electrical  engineer  of  the  Long  Island  Railroad 
Company,  which  is  at  present  engaged  in  the  electrification  of 
its  lines  in  conjunction  with  the  Pennsylvania  system,  of  which 
it  is  a  part. 

The  engineering  has  been   entrusted  to  Westinghouse, 

Church,  Kerr  &  Co.,  who  will  have  charge  of  all  engineering 
problems  exclusive  of  the  construction  of  the  tunnel  proper, 

and  will  act  as  engineers  for  the  Pennsylvania  Railroad  Com- 
pany, the  Long  Island  Railroad  Company  and  the  architects 

in  the  working  out  of  all  problems  involving  civil,  mechanical 
and  electrical  engineering.  The  architectural  work  has  been 
assigned  to  McKim,  Mead  &  White,  who  will  have  charge  of 
all  structural  details  involving  the  terminal  station  and  accom- 

panying structures  of  the  New  York  terminal. 
The  Pennsylvania  Company  has  naturally  given  this  subject 

very  careful  consideration  in  view  of  the  magnitude  of  the  pro- 
ject and  the  enormous  investment  which  will  be  required,  as 

well  as  the  influence  which  it  will  exert  in  developing  and  im- 
proving the  service  of  that  corporation.  It  will  be  of  interest 

in  this  connection  to  mention  that  in  addition  to  the  New  York 

tunnel  project,  which  will  involve  an  expenditure  of  upwards 
of  $50,000,000,  the  Pennsylvania  Company  has  at  the  present 
time  under  consideration  and  in  actual  progress  of  completion 
other  improvements  in  the  system,  the  expense  of  which,  it  is 
reported,  will  aggregate  at  least  the  amount  required  for  this 
tunnel  enterprise.  The  wisdom  of  the  decision  reached  by  the 
management  to  entrust  this  entire  terminal  project  to  a  distinct 
organization  will  be  at  once  recognized,  as  it  will  relieve  the 

company's  engineering  and  operating  departments  of  all  direct 
responsibility  for  the  plans  and  details  of  the  work,  although, 

of  course,  the  Pennsyh^ania  Company  will  be  financially  re- 
sponsible for  the  entire  project  and  will  approve  of  all  methods 

employed.  This  plan  for  accomplishing  this  work  is  original 

in  many  respects,  and  is  certainly  a  very  practical  and  business- 
like arrangement.  It  will  be  noticed  that  the  Pennsylvania 

commission,  which  will  have  general  supervisory  powers  and 
will  pass  upon  all  questions  involved  in  the  construction  and 
equipment  of  the  tunnel  system,  is  composed  of  prominent 

engineering  experts  in  every  line  of  work  included  in  this  enter- 

prise. 
It  is  a  significant  fact,  illustrative  of  the  thoroughness  with 

which  the  preliminary  organization  has  been  perfected,  that  the 
engineering  department  has  already  completed  plans  for  the 
power  plant  in  Long  Island  City,  which  will  be  the  first  one  to 
be  installed,  and  this  plant  will  be  utilized  in  the  construction 
work. 

There  will  be  another  electrical  power  plant  in  New  Jersey, 
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not  be  undertaken  until  the  work  on  the  tunnel  has  progressed 
considerably.  For  the  present  el¥orts  will  be  directed  toward 
completing  the  Long  Island  branch  of  the  work,  including  the 
transformation  of  the  Atlantic  Avenue  line  of  the  Long  Island 
Railroad  Company  into  an  electric  system.    This  will  extend 

NEW  CARS  FOR  CHICAGO  &  MILWAUKEE  ELECTRIC 
RAILROAD 

The  J.  G.  Brill  Company,  of  Philadelphia,  has  lately  built  a 
number  of  combination  passenger  and  baggage  and  express 

COMBINATION  CAR  FOR  CHICAGO  &  MILWAUKEE  ELECTRIC  RAILROAD 

from  i'latbusli  Avenue  to  Jamaica,  and  will  liave  a  pliysical 
connection  with  the  Rapid  Transit  Suljway  system,  but  it  has 
not  yet  been  determined  whether  the  cars  of  the  Long  Island 
Railway  will  be  operated  through  the  subway  or  not. 

The  problems  involved  in  the  tunnel  project  and  the  relations 
of  the  Pennsylvania  Railroad,  the  Long  Island  Railroad  and 
other  contributory  lines  have  been  very  carefully  worked  out, 
and  it  is  believed  that  the  completion  of  the  undertaking  will 

cars  for  tlie  Cliicago  &  Milwaukee  Electric  Railway  Company. 

The  combination  cars  are  of  the  Brill  patented  semi-convertible 
type.  They  are  40  ft.  long  over  end  panels  and  45  ft.  over 
vestibules.  The  width  over  sheathing  is  8  ft.  10  ins.  The  bag- 

gage compartments  are  15  ft.  long,  and  have  sliding  doors  4  ft. 

wide.  There  are  sixteen  39-in.  reversible  seats  and  two  longi- 
tudinal corner  seats  in  the  passenger  compartment.  This  com- 

partment is  finished  in  natural  cherry  with  decorated  maple 

EXPRES.S  CAR  FOR  CHICAGO  &  MILWAUKEE  ELECTRIC  RAI  LROAD 

mark  one  of  the  greatest  industrial  improvements  in  the  history 
of  the  city. 

Electric  cars  and  electric  liglits  are  to  play  an  important  part 
in  the  coming  carnival  of  La  Fiesta  de  las  Flores,  to  be  held  at 
Los  Angeles,  Cal.,  in  the  spring  of  1903.  Street  railway  floats, 
such  as  were  used  in  festivals  at  New  Orleans  and  Kansas  City, 
will  be  used.  As  at  these  cities  the  car  bodies  will  be  removed 
from  the  trucks,  which  will  then  be  covered  with  a  platform 

of  wood.  It  is  probable  that  each  float,  in  gorgeous  incandes- 
cent outline,  will  represent  some  flower  in  bloom.  Not  a  few 

of  the  floats  will  be  fitted  with  as  many  as  300  incandescent 

lamps  and  a  number  of  arc  lights.  John  A.  Muir,  general  man- 
ager of  the  Los  Angeles  Railway  Company,  has  offered  the 

fiesta  committee  the  necessary  cars,  the  car  house  at  Agri- 
cultural Park,  where  the  floats  can  be  prepared,  power  on  the 

four  nights  of  the  parade,  electricity  for  illumination,  and  con- 
ductors and  motormen. 

ceilings  and  solid  bronze  trimmings.  The  baggage  room  con- 

tains the  motorman's  cab,  and  is  fitted  with  folding  seats  for 
smokers.  The  windows  in  the  vestibule  and  in  the  end  of  the 

baggage  compartment  are  arranged  to  drop,  while  those  of  the 
passenger  compartment  are  raised  into  roof  pockets,  according 
to  the  regular  methods  of  the  company. 

The  express  cars  are  38  ft.  over  crown  pieces  and  8  ft.  ip  ins. 
wide  over  sheathings.  There  are  wide  double  doors  on  each 

side,  and  doors  at  diagonal  corners  into  the  motorman's  cab, 
so  that  he  may  readily  enter  or  leave  without  passing  through 
the  car.  Doors  give  entrance  also  from  the  car  into  the  cabs. 
The  sills  are  heavily  plated  and  the  framing  extra  strong,  for 
the  carrying  of  heavy  loads. 

All  the  cars  are  equipped  with  patented  angle-iron  bumpers, 
"Dedenda"  gongs,  improved  track  scrapers  and  radial  draw- 

bars. The  trucks  of  both  passenger  and  express  cars  are  of 
the  No.  27  high-speed  pattern. 
probably  near  the  western  terminal  of  the  tunnel,  but  this  will 



42 

STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  i. 

CARS  FOR  A  NEW  LONDON  TUBE  RAILWAY 

In  the  issue  for  March  i,  1902,  of  this  paper  a  description  was 
given  of  the  construction  of  the  underground  tube  railway  of 

the  Great  Northern  &  City  Railway.  This  work  has  now  pro- 
gressed so  far  that  some  of  the  cars  have  already  been  de- 
livered, and  views  are  presented  herewith.  The  cars,  which 

were  built  by  the  Brush  Electrical  Engineering  Company,  of 
London,  were  designed  for  the  contractors,  Messrs.  Pearson  & 

the  center  and  at  both  ends,  framed  in  teak,  with  teak  and  glass 
panels.  They  are  suspended  from  the  top  by  brass  hangers, 
carrying  friction  rollers. 

The  entrance  platforms  are  4  ft.  5  ins.  long,  and  are  fitted 
with  automatic  locking  gates  on  each  side.  Each  platform  has 
a  permanent  vestibule  front  with  a  double  swing  door.  Every 

two  adjacent  gates  are  arranged  so  that  they  can  be  easily  con- 
trolled by  one  man  standing  in  the  gangway. 

The  interior  finish  is  of  teak,  panelled  with  mahogany ;  these 

TRAIN  OF  CARS,  GREAT  NORTHERN  &  CITY  RAILROAD 

Son,  by  Sir  Douglas  Fox  &  Partners,  engineers.  They  are  to 
be  run  in  trains  of  seven  cars  each,  three  of  which,  the  two  end 
and  middle  ones,  are  motor  cars,  to  be  used  with  the  multiple 
unit  system. 

The  motor  coaches  have  the  following  principal  dimensions : 
Length  of  body  outside,  40  ft.  8  ins. ;  length  over  platforms,  49 
ft.  6  ins. ;  width  over  side  pillars,  9  ft.  4  ins. ;  width  inside,  clear, 
8  ft.  9  ins. ;  height  inside  at  the  center,  8  ft.  4  ins. ;  height  of 

panels  between  the  windows  are  inlaid  with  sycamore  and 
pressed  teak  moulding.  The  other  mouldings  are  of  teak,  the 
roof  being  finished  with  Lincrusta  millboard,  painted  dull  white 
and  divided  into  eight  transverse  panels. 

The  cars  are  provided  with  thirteen  cross-seats  on  each  side, 
giving  accommodation  for  two  passengers  on  each ;  the  rest 
of  the  seating  capacity  consists  of  short  longitudinal  seats  at 

either  end ;  ample  room  is  allowed  per  passenger.    A  combi- 

StrV^l  ny.Joiii 
SIDE  ELEVATION  OF  GREAT   NORTHERN   &  CITY  RAILROAD 

doorway,  clear,  6  ft.  3  ins.;  width  of  doorway,  clear,  2  ft.  10 
ins. ;  distance  of  bogie  centers,  34  ft.  6  ins. ;  wheel  base  of 
bogies,  6  ft.  i  in. ;  gage  of  track,  4  ft.  8j4  ins. ;  seating  capacity, 
60  passengers. 

The  construction  of  tlie  cars  consists  of  a  steel  channel- 
section  underframe,  the  sole-bars  of  which  are  filled  with  a 
pitch  pine  timber  the  whole  length  of  the  car,  for  the  reception 
of  the  body  frame.  Two  channels  run  the  whole  length  of  the 
underframe,  to  which  the  floor  members  are  securely  bolted, 

the  whole  being  braced  diagonally  and  trussed  both  trans- 
versely and  longitudinally.  The  floor  boards  are  i-in.  red  deal, 

two  layers  in  thickness,  running  in  opposite  directions. 

The  roof  is  of  the  clere-story  type,  with  swinging  sashes, 
pivoted  for  ventilation.  It  is  supported  by  channel  and  flat 
ribs,  and  strengthened  by  a  number  of  flat  steel  carlines,  2  in. 
X  y2  in.,  carried  across  the  top  and  down  the  sides  of  each  cant 
rail.  The  roof  boards  are  of  red  deal,  in.  thick,  tongued  and 
grooved,  and  covered  with  prepared  roofing  canvas,  laid  wet 
on  two  coats  of  white  lead  paint.   Sliding  doors  are  provided  in 

nation  vertical  grab-handle  and  hat  rack  of  ornamental  pattern 
is  fitted  to  the  top  of  each  seat  frame.  The  seats  and  backs  are 
of  best  quality  spring  rattan  in  mahogany  frames.  Each  door 
is  provided  with  an  automatic  spring  lock,  and  these,  together 
with  the  commode  handles  and  other  metal  furniture,  are  of 
lacquered  brass  of  substantial  design. 

The  electric  lighting  consists  of  fifteen  16  cp  lamps,  fixed  to 
the  rails  underneath  the  ventilators  on  each  side  and  to  the  end 

bulkheads.  The  fittings  are  arranged  to  carry  a  cut-glass  pear- 
shaped  globe  of  an  artistic  appearance. 

A  portion  of  the  car,  2  ft.  10  ins.  long,  at  one  end  is  par- 
titioned off  for  the  reception  of  the  electric  control  apparatus. 

This  compartment  is  lined  with  sheet  iron  and  asbestos,  which 

ensure  complete  protection  against  fire  from  any  of  the  elec- 
trical gear.  An  oil  lamp  is  fitted  over  the  inside  of  each  door- 

way for  use  when  the  current  is  cut  oti. 
The  internal  woodwork  is  French  polished  and  finished  with 

a  coat  of  best  pale  varnish.  Outside  the  cars,  which  are  com- 
pletely panelled  and  framed  in  teak,  are  got  up  natural  grain 
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and  finished  in  varnish.  The  iron  work  of  the  underframes  is 

painted  with  best  chocolate  oxide.  Each  coach  is  lettered  "G. 
N.  &  City,"  In  5-in.  gold-block  shaded  letters  on  the  center  waist 
panel,  the  number  being  painted  in  two  places  on  panels  be- 

tween the  windows  at  each  end  of  the  coach. 

The  trailer  coaches  are  of  the  same  general  design  and  con- 
struction as  the  above,  except  that  the  platforms  are  not  vesti- 

buled  but  are  fitted  with  an  iron  screen  4  ft.  6  ins.  in  height, 
carried  round  the  end  of  each  gangway ;  they  are  provided  with 
similar  wrought  iron  locking  gates. 

The  Brush  "heavy  service"  trucks,  type  "E,"  have  been  pro- 
vided. These  trucks  have  cast  steel  sides,  inside  brakes  and  a 

swing  bolster,  which  ensures  very  steady  running.  They  are 
designed  for  the  heaviest  service,  with  speeds  as  high  as  80 

miles  per  hour.  The  wheel  are  steel-tired  with  wrought  iron 
centers. 

Both  motor  and  trailer  coaches  are  provided  with  the  West- 
inghouse  quick-acting  air  brake,  the  motor  coaches  being  also 
fitted  with  an  efficient  hand-brake,  which  can  be  operated  from 
either  platform.  Air  pumps,  electrically-driven  and  auto- 

matically controlled,  are  situated  in  each  contactor  compart- 
ment. Central  radial  spring  couplers,  which  also  act  as  buf- 

fers, are  supplied. 
Collapsible  iron  gates  are  fitted  to  the  opposite  corners  of 

each  car,  so  as  to  be  interchangeable  when  coupling  the  cars. 
These  are  to  rail  oft  the  space  between  the  coaches.  Hinged 

cross-over  plates  are  used  to  provide  a  gangway  between  the 
adjacent  platforms,  the  latter  being  protected  by  wrought  iron 
fencing. 

INGENIOUS  FORM  OF  SASH  LIFT  AND  ROLLER  SHADE 

An  improved  form  of  spring  roller  for  use  both  as  a  sash  lift 
or  as  a  shade  roller,  has  recently  been  brought  out  by  the  O. 
M.  Edwards  Company,  of  Syracuse.  This  company  has  done  a 

very  large  business  with  both  steam  and  street  railway  com- 
panies in  window  fixtures,  as  well  as  in  extension  platform  trap 

doors,  self-raising  sash  and  other  appliances,  which  have  proved 
very  popular.  The  spring  roller  of  the  company,  illustrated 

herewith,  possesses  a  number  of  special  advantages,  the  prin- 
cipal one  being  that  by  means  of  a  worm-gear  bracket  the  roller 

can  be  adjusted  to  any  tension  desired  without  removing  it 
from  the  brackets. 

A  section  with  end  elevations  of  the  roller  is  presented  in 

ing  a  nail  at  any  position,  the  tension  of  the  spring  holding  the 
nail  in  engagement.  The  advantages  of  this  construction  are 
apparent  in  rollers  where  a  continuous  spring  is  desired,  as  in 
the  case  of  car  shades  which  are  held  by  friction  shoes  sliding 

in  grooves,  and  in  rollers  designed  for  sash  balance  work,  where 
the  design  of  roller  with  gravity  pawls  to  catch  at  intervals  is 
not  desired. 

After  placing  the  roller  in  the  brackets  if  the  spring  is  found 
either  too  strong  or  too  weak  it  can  be  adjusted  by  means  of  the 
worm-gear  roller  bracket,  illustrated  in  Fig.  2.  The  interior 
construction  of  this  bracket  is  so  clearly  shown  in  the  engraving 

X(i.  HI  >;cri-\vs 

FIG.  2.-ADJUSTABLE  SOCKET 

that  no  especial  description  is  necessary.  A  socket  wrench  is 
provided  to  engage  with  the  end  of  the  worm  which  projects 
from  the  roller  bracket. 

This  design  of  roller,  together  with  the  worm-gear  roller 
brackets,  is  especially  recommended  by  the  manufacturers  for 
open  street  car  curtains. 

This  design  of  spring  roller  and  worm-gear  roller  brackets 
has  been  adopted  as  standard  by  the  Pennsylvania  Railroad 
upon  all  its  old  and  new  passenger  car  equipment.  At  the 
present  time  it  is  being  substituted  in  place  of  the  ordinary 

type  of  metal  tape  sash  balances  with  which  the  company's  cars 
were  formerly  equipped,  it  having  been  found  cheaper  to  sub- 

stitute this  roller  balance  than  to  maintain  the  sash  balance 

.LfiiKlli  'tf  rulliT  ■  I  Irss  window  opt-iiinK  —  (Liiifii  hamls )- 
-LeiLylli  <>r  rnlliT  1     li'ss  w  iiidow  iiijeliilig-    (L'liaiiis)  

>j       I  Hulf  ihr  nail '  ^ 
-J<J,'d         Strcci  Fuul  .iJmu  nal 

FIG.  1.— SECTION  AND  END  ELEVATIONS  OF  SASIT-HOLDER 

Fig.  I.  As  will  be  seen  there  are  four  openings  or  round  holes 
passing  through  the  flange  at  the  spring  or  spindle  end  of  the 
roller  barrel.  In  a  circular  disc,  located  upon  the  spring  spindle, 
there  is  a  scries  of  openings  or  recesses  arranged  in  such  a 
manner  that  a  pin  or  wire  nail  inserted  through  one  of  the  four 
holes  in  the  roller  barrel,  can  enter  one  of  these  notches  or 
openings  upon  the  disc  of  the  spindle,  and  will  lock  the  roller 
barrel  at  any  point.  Upon  the  first  movement  of  the  roller,  by 
pulling  down  upon  the  fabric  which  is  attached  to  the  roller, 
the  pin  will  drop  out  of  engagement,  through  gravity,  and  the 
continuous  spring  is  obtained. 

If  it  is  desired  to  remove  the  roller  from  the  bracket  for  any 

purpose  the  roller  is  readily  locked  with  the  spindle  by  insert- 

referred  to,  in  service,  upon  cars  which  have  already  been 

equipped. 

Y\rticles  of  incorporation  have  been  filed  in  Connecticut  by 
a  corporation  with  a  cajjital  stock  of  $3,500,000,  to  be  known 
as  the  Netherlands  Tramway  Company,  of  Bridgeport.  The 
capital  stock  is  divided  into  $1,500,000  of  5  per  cent  cumulative 

preferred  stock,  and  llic  balance  is  connnon  stock.  The  incor- 
porators of  the  company  arc:  Louis  B.  Grant,  of  Brooklyn, 

N.  Y. ;  Richard  F.  McKinary,  Charles  T.  Lark,  of  New  York. 
It  is  understood  that  the  company  is  to  secure  tramway  and 
other  franchises  in  the  Transvaal  and  Orange  River  colonies 
in  .South  Africa. 
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NEW  CARS  FOR  FOND  DU  LAC COMBINATION  CROSSING  FOR  STEAM  AND  ELECTRIC 

RAILWAY 
The  St.  Louis  Car  Company  has  just  finished  an  order  of 

cars  for  the  Fond  du  Lac  &  Oshkosh  Electric  Railway  Com- 
pany, one  of  which  is  illustrated  herewith.  The  general  dimen- 
sions are  as  follows :  Total  length  of  car  body,  34  ft. ;  total 

length  over  bumpers,  45  ft. ;  total  width,  8  ft.  8  ins.    They  are 

The  Indianapolis  Switch  &  Frog  Company,  of  Springfield, 

Ohio,  has  brought  out  a  special  crossing  for  steam  and  interur- 
ban  electric  railway  tracks,  which  allows  a  greater  flange  room 
for  the  electric  track  than  the  ordinary  steam  and  street  railway 

NEW  DOUBLE-TRUCK  CAR  FOR  FOND  DU  LAC 

of  the  semi-convertible  type,  having  the  Robertson  patent 
channel  steel  side  sill  bottom,  with  double  flooring.  They  are 
finished  with  the  steam  coach  roof,  and  have  a  double  set  of 
windows,  the  outer  window  to  be  removed  for  summer  service, 
and  the  inner  window  arranged  in  two  sections.  Both  upper 
and  lower  sash  drop  within  24  ins.  of  the  floor  line,  making 
practically  an  open  car.  These  cars  are  provided  with  smoking 
compartment  and  toilet  room,  and  are  heated  with  the  Peter 
Smith  hot  water  heaters.  The  interior  finish  is  of  mahogany. 

St.  Louis  Car  Company's  patent  "walk-over"  seats,  covered 
with  plush,  and  pantasote  curtains  are  furnished.  The  car  has 
vestibules  at  both  ends,  with  removable  folding  doors.  St. 

Louis  Car  Company's  ratchet  vertical  brake  wheel,  angle-iron 
bumper,  arc  headlight,  track  scraper  and  fender  complete  the 

equipment.  The  car  is  mounted  on  the  Xo.  23-A  M.  C.  B. 
type  truck,  fitted  with  Westinghouse  Xo.  36  motors,  ano 
Christcnsen  air  brakes. 

crossing.  As  shown  in  section  CD  in  the  engraving  herewith, 
an  "easer  rail"  is  used  on  the  outside  of  the  steam  railroad  rail. 
This  serves  to  carry  the  worn  or  grooved  steam  railroad  tires, 
and  prevents  them  coming  in  contact  with  the  abutting  rails  of 
the  intersecting  track.  This  reduces  to  a  minimum  the  jar  and 
strain  on  the  corner  irons  and  preserves  the  alignment  of  the 

interurban  track,  thus  adding  materially  to  the  life  of  the  cross- 
ing. When  so  desired  the  easer  rails  may  be  extended  beyond 

the  end  of  the  steam  railroad  rail,  reinforcing  the  joints. 

The  electric  track  is  guarded  with  a  full  head-guard  rail,  as 

THE  improve:)  WEINLAND  TUBE  CLEANER 

The  Lagonda  Manufacturing  Company,  of  Springfield,  Ohio, 
has  made  some  changes  in  the  Weinland  turbine  boiler  tube 
cleaner,  which  has  increased  its  efficiency.  The  motive  power 

for  driving  the  star-shaped  cutters  is  a  stream  of  water  which 
flows  through  a  set  of  turbine  buckets.  This  gives  a  rotary 
motion  to  a  spider  carrying  the  cutter  arms.  The  water  is 
brought  to  the  cleaner  under  pressure  through  a  hose  attached 
to  the  back  end  of  the  cleaner.  A  patent  coupling  is  used, 

which  makes  a  perfectly  smooth  connection  without  any  0I)- 
struction  to  the  movement  of  the  machine  through  the  tubes 
or  the  water  through  the  hose.  The  arms  carrying  the  cutters 
are  pivoted  in  the  spider  so  as  to  move  freely,  the  centrifugal 
force,  when  the  cleaner  is  at  work,  forcing  them  against  the 
tube.  This  spider  is  screwed  fast  to  the  turbine  bucket  wheel, 
which  revolves  on  two  sets  of  ball  bearings.  A  considerable 
water  pressure  is  desirable  but  not  necessary  in  its  operation. 

The  Toledo  Railways  &  Light  Company,  of  Toledo,  Ohio, 
has  placed  a  contract  for  the  erection  of  a  large  paint  shop, 
to  be  built  in  connection  with  the  new  repair  shops  which  are 
now  about  completed,   The  paint  shop  will  cost  about  $25,000. 

Sicttan.  an  hue  A.B  Section  an.  ?''ne  C-jO 
COMBINATION  STEAM  AND  INTERURBAN  RAILWAY  CROSSING 

shown  in  section  AB,  which  allows  a  sufficient  throat  or  flange- 
way  to  accommodate  the  flanges  of  the  interurban  wheels.  The 
fillers,  which  are  solid  rolled  steel,  as  well  as  the  wrought  corner 

irons,  which  are  i'%.-m.  thick,  are  of  extra  length,  admitting  of 
a  sufficient  number  of  bolts  at  each  intersection  to  insure  a  very 

rigid  construction. 
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SINGLE  BRANCH  FUSE  BLOCKS 

Appreciating  the  demand  for  enclosed  fuse  branch  blocks 

the  H.  W.  Johns-Manville  Company  has  perfected  a  line  of 
single  branch  blocks  herewith  illustrated,  which  contains  fea- 

tures of  merit  that  will  unquestionably  appeal  to  the  construct- 
ing engineer  and  other  users  of  such  devices.  The  company  has 

departed  from  the  usual  arrangement  for  branch  block  devices. 

SINGLE-BRANCH   FUSE  BLOCK 

in  which  tlie  fuses  for  the  branch  circuits  abut  at  right  angles 
to  the  outside  of  the  two  or  three  parallel  main  wires.  This 
construction  requires  a  block  of  some  size,  owing  to  the  fact 
that  it  is  necessary  to  give  space  for  the  main  wires  and  branch 

fuses  separately.  In  the  "Noark"  branch  blocks  the  object  has 
been  to  economize  space  and  at  the  same  time  produce  a  branch 
block  in  which  the  arrangement  of  the  wires  and  fuses  should 
be  absolutely  safe,  both  in  the  operation  and  manipulation  of 
the  device.  To  obtain  this  result  the  branch  fuses  are  arranged 
so  that  each  of  the  terminals  in  which  the  branch  fuses  arc 
received  and  to  which  the  branch  wires  are  connected  are 

separated  from  the  adjoining  terminals  by  heavy  partition 
walls,  high  enough  above  the  contacts  to  prevent  anything 
being  laid  across  from  contact  to  contact  and  cause  short  cir- 

cuiting. This  feature  is  also  predominant  in  this  company's 
main  blocks.  The  main  wires  to  which  the  l)ranch  block  is  con- 

nected instead  of  passing  across  the  block  at  the  end  of  the 
branch  fuses  are  arranged  to  traverse  it  in  suitable  grooves 
placed  in  the  porcelain  block  between  the  terminals  of  the 

in  mind  when  it  placed  on  the  market  its  oil  eliminator  shown 
in  illustration  on  this  page. 

This  ehminator  or  separator  is  so  designed  that  the  inlet  and 

outlet  ports  are  not  less  than  one  and  one-half  times  the  area 
of  the  pipe,  while  the  passage  through  the  body  of  the  separator 
is  much  larger.  The  oil  and  grease  are  intercepted  by  troughs 
partly  filled  with  water  surrounding  both  inlet  and  outlet  ports, 
and  the  oil  and  excess  water  is  carried  from  the  troughs  to  the 
lower  part  of  the  steam  chamlier  by  means  of  pipes  shown  in  the 

OIL  ELIMINATOR 

cut.  The  water  of  condensation  and  oil  are  drawn  off  from 

lower  chamber  by  means  of  drain  pipe  to  trap  or  receiver  in  the 
usual  manner. 

The  machine  is  cast  in  one  piece  to  eliminate  all  danger  of 
leakage,  which  is  a  great  consideration,  especially  when  the 
separator  is  placed  between  engine  and  condenser.  Pipe 
flanges  are  cast  on  body  of  machine  and  made  both  with  and 
without  nozzles  to  suit  the  requirements  of  the  case. 

 4^  

SELF-CLEANING  SWITCH,  WITH  TONGUE  REMOVED 

branch  fuses.  In  this  way  a  great  economy  of  space  is  effected, 

while  at  the  same  time  the  block  can  be  easily  and  readily  in- 
stalled, and  the  manipulation  of  the  fuse  devices  for  a  removal 

or  insertion  is  entirely  safe. 

THE  HOPPES  OIL  ELIMINATOR 

Few  engineers  realize  the  high  velocity  at  which  the  steam 
is  compelled  to  flow  from  the  engine  to  condenser,  and  those 
who  do  are  not  inclined  to  place  any  device  in  the  steam  pipe 
which  will  in  any  way  obstruct  the  flow  of  steam.  The  Hoppes 
Manufacturing  Company,  of  Springfield,  Ohio,  had  this  fact 

AN  AUTOMATIC  SELF-CLEANING  SWITCH  . 

The  accompanying  illustration  shows  a  self-cleaning  switch 
which  has  recently  been  perfected  and  which  is  said  to  be 

very  successful  in  preventing  the  accumulation  of 
snow,  ice,  dirt  or  water  in  the  track  at  that  point.  The 
construction  of  the  device  is  simple,  and  it  is  very 
strong  and  durable.  It  being  a  solid  casting  there  is 
nothing  to  give  out  about  it,  and  its  life  depends  only 
upon  the  natural  wear  from  the  car  wheels  and  street 
traffic.  This  switch  is  made  by  the  Ramion  Automatic 
Self-Cleaning  Switch  Company,  of  Syracuse,  N.  Y. 
The  device  is  an  invention  of  T.  J.  Ramion,  and 

has  recently  been  thoroughly  tested  ♦on  the  tracks  of  the 
Syracuse  Rapid  Transit  Railway  Company.  An  automatic 
type  has  been  designed  where  a  magnet,  placed  under  a 
grating  in  the  pavement,  is  used  to  operate  the  switch 

point,  and  a  signal  has  also  been  perfected  by  the  manu- 
facturers by  which  an  approaching  motorman  can  tell  im- 

mediately the  position  of  the  switch  point.  The  switch  is 
operated  as  follows:  At  about  30  ft.,  or  any  convenient 
distance  in  front  of  the  switch,  two  flat  plates,  about  2^4  ft.  long 

and  flush  with  the  roadbed,  are  placed.  These  plates  are  con- 
nected by  an  underground  wire  with  the  magnet  attached  to 

the  switch  tongue.  Beneath  the  center  of  the  car  a  yoke  is 
bung,  which,  when  in  its  normal  position,  is  some  6  ins.  from 
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the  ground.  This  yoke  is  connected  to  a  rod  running  to  the 

motorman,  who  can  by  this  means  depress  it  so  as  to  make  con- 
tact with  the  plates.  This  contact  is  made  by  two  brushes, 

wliich  take  current  from  the  main  circuit  of  the  car.  The 

signal  system  consists  of  a  post  carrying  a  signal  box  placed  at 

the  side  of  the  street.  A  red  light  and  a  white  light  are  con- 
nected by  wires  to  the  switch  mechanism  so  that  the  motorman 

can  tell  by  observing  which  one  is 
lighted  how  the  switch  is  set.  Under 
the  switch  is  an  electric  heater,  which 
melts  any  ice  or  snow.  Each  time 
the  magnet  is  energized  by  means  of 
the  brushes  on  the  surface  contact 

plates  the  tongue  is  thrown  to  a 
position  opposite  to  that  previously 
held. 

The  most  important  feature  of  the 
system  is,  however,  the  construction 
of  the  switches  themselves.  A  recent 

snowstorm  in  Syracuse  gave  the  de- 
vice probably  one  of  the  best  tests 

that  it  could  have  had,  and  it  is 
claimed    that    results    showed  that 

the  switch  could  stand  up  under  all  conditions  of  climate  in  a 
manner  perfectly  satisfactory  to  the  railway.  Being  entirely 
open  below  the  general  level  no  dirt,  stones  or  other  material 
can  collect  to  obstruct  the  movement  of  the  tongue,  and  the 
heater  placed  below  prevents  any  accumulation  of  ice  or  snow. 

LONDON  HIGH-SPEED  TRUCK 

The  accompanying  illustrations  give  drawings  and  a  perspec- 
tive view  of  the  type  of  truck  selected  by  the  Central  London 

Railway,  of  London,  England.  These  trucks  are  made  by  the 
Peckham  Manufacturing  Company,  of  New  York,  at  its 

Kingston  works.    The  order  comprises  the  motor-truck  equip- 

MOTOR  TRUCK  FOR  LONDON  UNDERGROUND 

ment  of  sixty-four  cars,  and  a  number  have  already  been  com- 
pleted and  shipped. 

The  side  frame  construction  is  of  the  bridge  truss  type,  very 

strong,  and  contains  many  features  of  interest  in  its  method  of 
building.     The   spring   supports   from   the   equalizing  bars 

TROLLEY  FUNERAL  CARS 

The  extent  to  which  the  use  of  electric  funeral  cars  are  being 
employed  in  St.  Louis  was  emphasized  during  the  recent  cab 

drivers'  strike  in  that  city.  The  two  funeral  cars  now  owned 
by  the  company  were  unable  during  the  last  week  or  two  to 
fill  unprecedented  demands  upon  them.  Another  car  will  be 
put  in  service  as  soon  as  it  can  be  turned  out  of  the  shops. 

—   ♦♦♦  

The  Fair  Haven  &  Westville  Railroad  Company,  of  New 
Haven,  Conn.,  has  decided  to  issue  special  half-rate  tickets  to 
school  children.  The  tickets  will  be  good  on  school  davs  only, 
and  between  the  hours  of  7  a.  m,  and  5  130  p.  m. 

to  the  top  frames  are  placed  near  the  axles  and  so  ad- 
justed that  teetering  is  practically  entirely  prevented.  The 

transoms  are  made  of  channels  which  extend  full  size  with 
the  side  truss  frames,  to  which  they  are  very  rigidly  secured 

by  bolts  fitted  tightly  in  reamed  holes.  The  tops  of  the  top 
frames  and  transoms  are  secured  together  rigidly  by  gussets  of 

a  rather  peculiar  shape^  as  shown  in  the  plan  view.  The  bolsters 
are  of  the  bridge  shape,  both  top  and  bottom,  and  are  all  steel. 
The  ends  of  the  bolsters  are  supported  by  double  six-leafed  full 
elliptical  springs.  Straps  secured  to  the  transom  and  extending 
over  the  bolsters  prevent  its  being  lifted  out  and  the  king  pin, 
which  is  2  ins.  in  diameter,  is  so  secured  that  it  is  impossible  to 
lift  the  car  body  off  the  truck.    The  swivel  plates  are  large 
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in  diameter,  machine  fitted,  having  a  boss  around  the  king  pin 
whicli  effectually  prevents  the  escape  of  the  lubricating  grease. 
The  pedestals  are  made  of  cast  steel,  machine  fitted  where  they 
come  in  contact  with  the  journal  box  and  top  frames.  The 
journal  boxes  are  of  the  regular  M.  C.  B.  standard  pattern. 
The  bolts  are  all  machined  to  an  exact  size  and  are  driven  in 

thirty-five  people,  and  the  so-called  Detroit  platform,  holding 
thirty  people.  The  Toledo  Railways  &  Light  Company  cars  are 
one  window  shorter.  The  latter  cars  have  dark  green  ceiling 
with  gold  trinnnings,  which  sets  off  the  dull  cherry  finish  of  the 
car  to  great  advantage.  The  idea  of  the  Detroit  platform  is 
gaining  favor  with  many  street  railway  managers,  and  it  is  only 

30-FT.  CAR  FOR  CLEVELAND 

reamed  holes  so  as  to  tie  the  parts  of  the  truck  rigidly  together, 
and  the  entire  construction  is  such  that  although  a  great 
rigidity  of  the  different  parts  is  attained  the  spring  supports 
give  a  very  smooth  riding  truck. 

a  question  of  time  when  all  large  cities  will  run  no  cars  except 
with  this  platform.  These  platforms  are  so  constructed  that 
they  will  hold  thirty  people  without  dipping  an  inch. 

The  second  engraving  shows  one  of  a  number  of  fifteen- 

FIE  riClCN-illuXClI  o  l'EN  CAR  FUR  I)FTK(.)iT 

This  truck  was  designed  by  Horace  Field  Parshall,  M.  L  C. 

.E.,  and  is  intended  for  a  motor  equipment  of  two  General  Elec- 
tric, 66-motors.  It  is  very  similar  in  construction  to  the  Peck- 

ham  M.  C.  P).  No.  32  truck,  which  has  been  so  successfully  in- 
troduced in  high-speed  elevated,  interurban  and  trunk  line  ser- 

vice. The  same  general  lines  are  also  followed  in  the  con- 
struction of  the  280  car  c(|uipments  recently  ordered  from  the 

Peckham  Manufacturing  Company  by  the  Brooklyn  Heights 
Railroad,  of  lirooklyn,  N,  Y. 

 ♦-♦^  

NEW  CARS  FOR  CLEVELAND,  TOLEDO  AND  DETROIT 

The  G.  C.  Kuhlman  Car  Company  has  just  completed  build- 
ing a  lot  of  closed  city  cars  for  the  Cleveland  Electric  Railway 

and  the  Toledo  Railways  &  Light  Comjiany,  which  are  probably 
among  the  finest  cars  that  were  ever  turned  out  for  city  roads. 

The  Cleveland  Electric  Railway  cars  have  30-ft.  bodies,  seating- 

bench  open  cars  just  built  by  the  same  company  for  use  on  the 
St.  Clair,  Detroit  &  Rocky  River  Railway. 

THE  MANHATTAN  STEAM  LOCOMOTIVES 

When  the  Manhattan  Elevated  Railway,  of  New  York,  com- 
menced the  installation  of  its  third-rail  electric  system  it  had 

324  locomotives.  Most  of  these  are  now  out  of  service,  and 
I  lie  use  of  the  remainder  will  soon  be  abandoned.  The  com- 

pany is  having  l)ut  little  difficulty  in  disposing  of  these  engines. 
Alost  of  the  purchasers  are  contractors,  and  the  abandoned 
locomotives  have  gone  singly  or  by  twos  or  threes  to  Canada, 
( )klahoma,  Trenton  and  elsewhere.  Three  have  been  sold  to 

the  Utica  &  Mohawk  Valley  Railroad,  and  others  will  go  to 
the  Pacific  Slo])e.  A  few  have  been  iiurchased  I)y  trolley  com- 

panies for  hauling  coal  and  sui>ply  cars. 
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ELECTRO-PNEUMATIC  SYSTEM  OF  TRAIN  CONTROL 
FOR  BROOKLYN 

The  Brooklyn  Rapid  Transit  Company  recently  gave  an 
order  to  the  Westinghouse  Electric  &  Manufacturing  Company, 

of  Pittsburg,  for  210  multiple  train  control  equipments.  In  ad- 
dition to  the  order  for  210  cars  the  company  has  already  pur- 

car  controller  consists  essentially  of  two  drums  which  revolve 
in  bearings,  and  stationary  contact  fingers,  which  make  contact 
with  points  upon  the  revolving  drums,  as  in  the  ordinary  hand 
controller  in  universal  use.  The  large  or  main  drum  opens 
the  main  circuit  and  makes  the  motor  and  resistance  com- 

binations, the  small  drum  reverses  the  motors.  The  multiple 
control  switches,  placed  at  the  ends  of  each  motor  car,  enable 

TRAiX   K(iUll'PED  WITH   ELECTRO-PNEUMATIC  CONTROL  SYSTEM 

chased  about  150  equipments  of  the  same  type,  which  have  been 
in  satisfactory  operation  for  nearly  a  year. 

The  Westinghouse  multiple  train  control  system  was  de- 
scribed in  these  columns  two  years  ago,  but  a  number  of 

changes  have  been  made  in  it,  so  that  the  present  system  is  dif- 
ferent than  that  previously  described.  As  will  be  remembered 

the  Westinghouse  system  involves  the  use  of  compressed 

air  for  moving  the  current-controlling  apparatus,  electro- 
magnetic valves  governing  the  admission  of  air  to  the  con- 

trolling cylinders  and  low-voltage 
electric  circuits  running  from  car 
to  car  for  controlling  the  action  of 

the  magnet  valves.  The  connec- 
tions for  the  low-voltage  circuits 

are  the.  only  ones  which  have  to 

RELEASE  MAGNET, 
OPERATING  MAGNET 

the  motorman  to  control  the  action  of  the  controllers  on  all  of 

the  motor  cars  in  the  train,  the  motorman's  position  being,  of 
course,  on  the  front  of  the  leading  car. 

The  accompanying  illustrations  show  some  of  the  details  of 

the  system.  As  installed  on  the  Brooklyn  cars  the  car  con- 
troller is  placed  in  a  closet  immediately  adjoining  the  motor- 

man's  cab  at  one  end  of  the  car,  where  all  parts  are  readily 
accessil)le,  as  seen  from  the  view  given.  The  entire  inside  of 

this  closet  is  thoroughly  fire-proofed.  At  the  top  of  the  closet, 
above  the  main  controller,  is  an  electromagnetic  pneumatic 
circuit  breaker,  a  separate  illustration  of  which  is  also  shown. 
The  circuit  breakers  on  all  the  cars  are  thus  directly  under  the 
control  of  the  motorman,  and  can  be  opened  or  closed  by  him 
as  well  as  serving  as  a  safety  device  on  overloads.  The  manner 
nf  moving  the  controlling  cylinders  is  well  shown  in  the  top 

view  of  the  controller,  where  the  functions  of 
the  various  parts  are  indicated.  The  squared 

top  of  the  cylinder  shaft  enal)les  the  motor- 
man,  in  case  of  a  disconnection  or  other  break 

SAFETY  ̂ mCHrg^ 

ST0P.7^gj5Sr 

CYLINDER.A.. 

MOTORMAN'S  CONTROLLER TOP  OF  CAR  CONTROLLER CIRCUIT  BREAKER 

be  established  between  the  cars  of  the  train,  no  air  connec- 
tions being  required  outside  of  the  ordinary  brake  hose.  A 

complete  equipment  for  each  motor  car,  to  be  operated  in  Brook- 
lyn, consists  of  four  electric  motors,  a  controller  very  similar  to 

the  controllers  used  on  ordinary  street  cars,  and  two  motor- 

man's controlling  switches  in  cabs  at  each  end  of  the  car.  The 

down  in  the  control  circuits  or  master  controller,  to  apply  a 
handle  and  operate  the  mechanism  by  hand.  The  cylinder  is 
turned  in  one  direction  by  the  pawls  and  ratchets,  and  in  the  op- 

posite direction  by  the  rack  and  pinion,  the  former  being  used 
in  starting  up.  A  single  stroke  of  the  ratchet  air  piston  turns 
the  controller  on  one  point.  The  double  arrangement  of  ratchet 
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wheels  enables  different  lengths  of  movement  steps  to  be  made 
and  thus  insures  an  extremely  even  acceleration  to  the  car,  a 
stop  being  provided  to  prevent  the  impulse  of  the  pawl  sending 
the  control  cylinder  more  than  one  step  at  a  time.  The  action 
of  the  long  cylinder  at  the  back  is  independent  of  the  position 
of  the  control  cylinder,  and  when  air  is  admitted  turns  the  latter 

to  the  off  position  by  means  of  the  rack  and  pinion.   An  auto- 

operate  the  magnets  of  the  air  valves  on  the  various  car  con- 
trollers. Should  the  motorman  release  the  controller  handle 

the  current  is  turned  off  on  all  the  cars  automatically. 
Some  of  the  features  of  advantage  of  this  system  may  be 

stated  as  follows :  It  employs  compressed  air  for  operating 
the  control  apparatus,  and  thereby  uses  a  powerful  and  reliable 
agency.  It  uses  the  standard  type  of  controller  and  standard 

types  of  valves  and  magnets,  the  latter  having  been 
used  for  years  in  the  operation  of  the  Westinghouse 
fiectro-pneumatic  system  of  switches  and  signals  upon 
the  largest  railways  in  the  world.  The  control  circuit  is 
isolated  from  the  main  power  circuit,  and  is,  therefore, 
not  affected  by  a  momentary  interruption  of  current 
due  to  ice  and  sleet  on  the  rails  or  other  causes.  With 

the  low-voltage  current,  grounds  and  short  circuits  at 
tlie  connectors  between  the  cars  during  stormy  weather 
or  fires  resulting  from  high  voltage  circuits  through  the 

train  are  entirely  eliminated.  The  current  for  the  mo- 
tors is  simply  collected  from  the  third  rail,  led  through 

the  local  car-controlling  apparatus  to  the  motors,  and 
then  back  to  the  service  rails,  and  does  not  pass  from 
car  to  car.  The  controlling  apparatus  is  so  located  that 
the  motorman  may  have  convenient  access  to  all  parts. 
The  motor  circuits  on  any  car  are  automatically 

opened  in  case  of  excess  current,  and  they  can  all  be 
simultaneously  closed  at  the  will  of  the  motorman.  All 
controllers  are  automatically  turned  off  by  the  applica- 

tion of  the  automatic  air  brakes,  which  is  an  important 
point,  since  in  case  of  a  train  breaking  in  two  the 
brakes  are  automatically  applied  and  at  the  same  time 
the  power  is  shut  off.  Both  controllers  and  circuit 
breakers  are  opened  by  a  breaking  in  two  of  the  train, 
this  action  being  independent  of  and  in  addition  to  the 

eft'ects  obtained  by  the  application  of  the  air  brake. 
The  controller  may  be  operated  by  hand,  thus  per- 

mitting the  train  to  run  to  a  terminal  station  in  case 
of  any  derangement  of  the  controlling  apparatus.  The 
operation  of  both  brakes  and  controllers  is  effected  by  a 
single  air  hose  connection  between  the  cars,  the  air 
compressor  which  furnishes  air  for  the  brakes  also  fur- 

nishing air  used  to  operate  the  controllers. 
The  Brooklyn  Elevated  will  equip  all  its  new  cars 

with  four  motors  each.  The  150  cars  now  in  use 
equipped  with  the  Westinghouse  system  have  each  two 
motors.  The  trains  on  the  road  are  made  up  of  five  or 
six  cars,  two  or  three  of  which  are  usually  motor  cars. 
By  the  use  of  this  system  it  is  possible  to  operate  cars 
individually,  as  on  ordinary  trolley  roads,  or  to  make 
them  up  into  trains  of  any  length.  Furthermore,  any 
]iroportion  of  motor  cars  may  be  used,  making  it  pos- 

sible to  obtain  any  desired  amount  of  power  for  starting 
the  trains  quickly,  which  is  necessary  in  any  service 
involving  many  stops. 

VIEW   OF   CONTROLLER   COMPART AliiiNT—orEN 

matic  mechanical  interlocking  device  prevents  the  motorman 
from  reversing  the  controller  with  current  on. 

The  magnets  and  valves  for  operating  the  air  mechanism 
are  the  result  of  many  years  of  experience,  and  combine  many 

novel  principles  with  the  well-known  standard  devices  of  the 
Westinghouse  air  brakes  and  signals.  The  magnets  are  iron- 

clad, with  an  iron  core,  the  armature  being  a  disc  on  the  top, 
normally  held  away  from  the  core  and  shell  by  a  spring  washer. 
When  the  circuit  is  closed  the  armature  is  attracted,  and  opens 
the  air  valve  by  means  of  a  brass  connecting  rod.  A  spring  in 
the  valve  keeps  it  closed,  except  when  the  magnet  is  operated. 
A  view  is  given  of  the  standard  multiple  control  switch  placed 

in  the  motorman's  cabs.  The  current  operated  by  this  switch  is 
obtained  from  a  battery  of  a  few  cells,  which  is  sufficient  to 

CHRISTMAS  ENTERTAINMENT  IN  BROOKLYN 

A  holiday  entertainment  was  given  by  the  employees  of 
the  Eastern  Division  of  the  Brooklyn  Rapid  Transit  Company, 
at  the  Crosstown  Depot  club  rooms,  on  the  evening  of  Christ- 

mas Day.  The  performance  consisted  of  a  vaudeville  show 
given  by  local  talent,  a  number  of  conductors  and  motor- 
men  showing  great  ability  in  entertaining  their  fellow  em- 

ployees and  their  wives  and  families.  An  interesting  fea- 
ture of  the  evening  was  the  exhibiting  at  the  raising  of  the 

curtain  of  a  handsome  picture  of  Division  Superintendent  N. 
W.  Bolen,  which  had  been  painted  by  Conductor  B.  Myers, 
and  was  formally  presented  to  Mr.  Bolen  on  this  occasion.  The 
entertainment  consisted  of  instrumental  music,  songs,  dances 
and  excellent  humorous  sketches  and  impersonations.  The 
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performance  concluded  with  the  lighting  up  of  a  beauti- 
fully decorated  Christmas  tree,  containing  some  250  red,  blue 

and  white  i6-cp  lamps,  and  Conductor  B.  Olmstead,  imperson- 
ating Santa  Claus,  distributed  candy  and  fruit  to  the  many 

children  present.  Among  those  who  attended  the  jollification 
were  Superintendent  of  Transportation  Graham  and  Secretary 
to  the  General  Manager  Valentine.    Some  600  were  present, 
and  all  voted  it  a  fitting  end  to  a  very  merry  Christmas. 

 «4  -»  

IMPROVED  CONDUCTORS'  SAFES 

A  NEW  ARC  HEADLIGHT 

The  accompanying  illustrations  show  cross  sections  of  an 

improved  safe  recently  perfected  by  the  Morris-Ireland 
Safe  Company,  of  Boston,  Mass.  These  safes  have  a 
device  attached  to  the  top  which  enables  the  conductors 
to  deposit  the  money  taken  during  their  hours  on  duty 
with  the  company  without  unlocking  the  safe  or  having 
access  to  other  deposits  previously  made.  The  money  is 
put  into  small  bags  and  tied  up  in  any  manner  approved 
by  the  management  of  the  road,  and  deposited  in  the  re- 

ceptacle, as  shown  in  the  illustration.  When  the  handle 

is  lifted  up  to  the  position  shown  in  the  right-hand  cut 
a  receptacle  is  made  for  receiving  the  package,  but  the 
opening  in  the  safe  is  closed  completely  by  the  bottom 
of  the  angle  piece  attached  to  the  handle.  After  de- 

positing the  package  the  conductor  allows  the  handle 
to  drop,  when  the  package  is  deposited,  as  shown  in  the 
left-hand  view.  It  will  thus  be  seen  that  at  no  time  is 

the  interior  of  the  safe  accessiljle  to  otlier  employees  ex- 
cept those  who  have  the  combination  of  the  lock  on  the 

main  door.  The  box  or  receptacle  attached  to  the 
handle  will  receive  a  package  63^2  ins.  x  5  ins.  x  3^^  ins., 
which  is  naturally  much  larger  than  one  ordinarily  de- 

posited by  the  conductors. 

The  Morris-Ireland  Safe  Company  has  made  a  spe- 
cialty of  safes  for  street  railway  purposes  and  has 

developed  the  device  described  above  after  much  experi- 
ence with  the  requirements.  The  safes  are  made  according  to 

the  most  approved  designs,  with  angle  front  and  back,  patent 
inside  bolt  work,  malleable  hinge  and  everything  that  makes  a 

first-class  safe.  This  type  is  made  in  three  sizes,  36  ins., 
44  ins.  and  50  ins.  high,  outside  measurement,  from  which  a 
selection  can  I)e  made  to  meet  the  requirements  of  different 

Improvements  are  constantly  being  carried  forward  in  the 
arc  lamp  field,  and  one  of  the  latest  additions  is  the  Globe  arc 
headlight,  designed  especially  for  suburban  and  locomotive 
cars,  and  manufactured  by  the  Globe  Electric  Manufacturing 

Company,  of  Cleveland,  Ohio.  Some  of  the  most  striking  fea- 
tures shown  in  this  lamp  is  its  neat  and  compact  appearance, 

extreme  simplicity  of  design  and  dust-proof  case.  The  contact 
being  fitted  with  ball  bearings  makes  it  practically  impossible 
for  the  carbon  to  stick.  The  accompanying  illustrations  give  a 
good  idea  of  its  simplicity  and  general  construction. 

SECTIONAL  VIEWS  OF  CONDUCTOR'S  SAFE 

roads.  It  is  already  used  on  a  large  number  of  street  railways, 
among  which  may  be  mentioned  the  Metropolitan  Street  Rail- 

way, of  New  York;  the  Boston  Elevated,  the  Detroit  Street 
Railway,  the  Hartford  &  Springfield  Street  Railway,  the  Lynn 
&  Boston  Railroad,  the  New  Orleans  Street  Railway,  and  the 
Worcester  Consolidated  Street  Railway. 

IMPROVED    ELECTRIC  HEADLIGHT 

One  of  the  principal  advantages  of  the  Globe  arc  headlight  is 

its  automatic  regulation  on  the  varying  voltage  often  en- 
countered in  railway  work.  The  magnets  are  two  in  number, 

on  series  wired  bobbins,  the  construction  allowing  the  armature 

ample  play  before  dropping  on  variation  of  the  voltage.  The 

working  parts  are  enclosed  and  thoroughly  dust-proof.  The 
positive  contact,  consisting  of  ball  bearings,  can  never  cause 
any  trouble  in  burning  out.  The  carbon  pressing  against  the 
ball  bearings,  it  is  claimed,  can  never  stick  and  make  a  solid 
contact.  The  construction  of  the  clutch  is  so  simple,  but  at  the 
same  time  so  perfect,  that  the  jarring  of  the  car  has  no  effect 
on  its  working. 

The  Globe  arc  headlight  is  constructed  to  operate  under  vary- 
ing voltage,  from  100  to  220,  the  arc  varying  from  ̂   in.  to 

}i  in.  without  going  out.  The  rheostat  used  with  it  is  con- 
nected in  series  with  the  headlight,  and  is  built  to  suit  varying 

voltage  at  the  main  circuit.  An  entirely  new  feature,  and  one 
of  great  alvantage,  in  this  lamp  is  shown  in  one  of  the  cuts. 
This  is  the  focusing  device,  which  can  be  operated  from  the  car 
by  the  motornian,  throwing  the  arc  out  of  focus  and  so  dimming 
the  light  that  it  is  rendered  unobjectionable  on  entering  or 
leaving  the  city.  This  company  manufactures  a  complete  line 
of  dash  and  hood  headlights  of  every  description.  The  facilities 
which  it  possesses  along  this  line  enable  it  to  fill  orders 

promptly,  a  point  that  is  of  considerable  importance  to  intend- 

ing purchasers. 

A  party  of  forty  Cincinnati  bankers  and  street  railway  men 

made  a  trip  over  the  Dayton,  Springfield  &  Urbana,  Colum- 
bus, London  &  Springfield  and  Central  Market  Street  Rail- 

ways, the  properties  of  the  Appleyard  syndicate,  a  few  days 
ago.  The  run  of  77^  miles  from  Dayton  to  Columbus  was 
made  in  three  hours. 
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SYNOPSIS  OF  REPORT  ON  THE  CHICAGO  TRANSPORTATION 

PROBLEM  TO  BE  SUBMITTED  BY  B.  J.  ARNOLD 

A  synopsis  of  the  report  to  be  presented  to  the  local  trans- 
portation committee  of  the  Chicago  City  Council  by  Bion  J. 

Arnold,  who  was  employed  as  an  expert  by  that  committee, 
was  given  out  last  week  by  Mr.  Arnold  and  Chairman  Bennett, 

of  the  committee,  in  advance  of  the  publication  of  the  full  re- 
port. The  synopsis,  while  correct  as  far  as  it  goes,  having  been 

made  by  Mr.  Arnold  himself,  necessarily  fails  to  give  an  ade- 
quate idea  of  the  completeness  of  the  report  from  an  engineer- 

ing standpoint. 
As  will  be  seen  from  the  letter  of  transmittal,  Mr.  Arnold 

has  employed  to  assist  him  some  of  the  best  talent  in  the 

country.  The  report  is  a  book  on  the  electric  railway  engineer- 
ing and  transportation  problems  in  Chicago,  that  is  valuable  in 

proportion  to  the  large  amount  of  talent  and  money  spent  upon 
its  preparation. 

The  reason  for  the  publication  of  the  synopsis  in  advance  of 

the  submission  of  the  full  report  to  the  committee  was  that  in- 
correct and  unauthorized  statements  were  being  published  in 

one  of  the  Chicago  daily  newspapers  regarding  the  contents 
of  the  report,  and  it  was  thought  better  to  give  out  an 
authorized  correct  statement  as  to  its  contents  than  to  allow 

false  impressions  to  get  abroad  in  the  public  mind,  through  the 
publication  of  incorrect  statements. 

Following  is  Mr.  Arnold's  letter  of  transmittal  to  the  com- 
mittee  and  summary  of  conclusions  and  recommendations. 

LETTER  OF  TRANSMFfTAL 
Nov.  19,  1902. 

To  the  Honorable  Chairman  and  Members  of  the  Committee 
on  Local  Transportation  of  the  City  Council  of  the  City  of  Chicago : 

Gentlemen — I  have  the  honor  to  present  herewith  my  report 
on  the  several  questions  relating  to  the  city's  local  trans- 

portation situation  submitted  to  me  by  your  honorable  body,  as  set 
forth  in  the  agreement  between  the  city  of  Chicago  and  myself, 
bearing  date  of  July  19,  1902,  a  copy  of  which  is  hereto  attached. 
The  situation  has  been  thoroughly  canvassed.  The  operating 

statistics  of  the  Chicago  City  Railway  Company  and  the  Chicago 
Llnion  Traction  Company  have  been  willingly  submitted,  and  an 
exhaustive  study  of  them  has  been  made.  All  facilities  have  been 
extended  to  me  by  the  officials  and  departmental  heads  of  these 
companies,  and  the  officials  of  the  several  elevated  railroad  com- 

panies, as  well  as  the  several  companies  controlling  the  under- 
ground utilities,  all  of  whom  have  very  kindly,  and  with  con- 

siderable trouble  to  themselves,  furnished  me  with  the  data  re- 
quired in  my  investigation.  The  officials  of  several  railway  com- 
panies operating  roads  in  other  cities  have  courteously  furnished 

me  with  valuable  statistics. 
All  recorded  information  contained  in  the  several  bureaus 

of  the  city  government  and  the  personal  knowledge  on  all  sub- 
jects pertaining  to  the  transportation  matter  possessed  by  the 

several  bureau  chiefs  has  been  freely  placed  at  my  disposal,  for 
all  of  which  assistance  rendered  and  courtesies  extended  I  desire 
at  this  time  to  express  my  thanks  and  appreciation. 

I  have  not  assumed  it  my  place  to  take  sides  in  the  report 
one  way  or  the  other  on  questions  of  municipal  policy  concerning 
which  there  may  be  differences  of  opinion,  except  where  the  ques- 

tions are  in  their  nature  clearly  engineering  or  transportation 
questions.  The  franchise  policy  of  the  city  with  reference  to 
these  matters  I  have  conceived  to  be  outside  of  my  province.  The 
plans  for  a  comprehensive  system  of  street  railways  suited  to  the 
needs  of  the  community  as  set  forth  in  the  report  would  be  the 
same  whether  the  system  be  owned  and  operated  by  a  private 
corporation,  or  owned  and  operated  by  the  city,  or  owned  by  the 
city  and  operated  by  a  private  corporation  under  lease.  So  far 
as  engineering  features  alone  are  concerned,  it  is  immaterial 
whether  the  subway  systems  as  outlined  be  owned  by  the  city  or 
by  a  private  corporation. 

In  connection  with  my  investigation  of  this  problem  I  have 
considered  many  plans,  such  as  movable  sidewalks,  elevated  side- 

walks, sub-sidewalk  railways,  and  elevated  structures  for  carry- 
ing railways,  pedestrians,  and  the  present  underground  utilities, 

some  of  which  plans  originated  with  me,  and  some  with  others, 
•  but  ater  a  careful  study  of  the  situation  the  magnitude  of  the 
probler^  as  evidenced  by  the  great  number  of  passengers  which 
must  be  taken  in  and  out  of  the  business  district  in  very  short 
periods  of  time,  night  and  morning,  has  forced  me  to  nbandun 

some  of  my  preconceived  ideas,  and  it  is  my  opinion  that  a  full 
realization  on  the  part  of  others  of  the  exact  conditions  which 
nuist  govern  a  comprehensive  solution  of  this  problem  would  show 
the  advocates  of  the  other  plans  the  inadvisability  of  their  adop- 

tion. It  is  possible,  however,  that  some  of  the  suggestions  relat- 
ing to  super-surface  structures  may  some  day  prove  advisable  to 

adopt  in  Chicago,  but  probably  not  until  the  capacities  of  the  sys- 
tems recommended  in  this  report,  or  other  similar  systems,  have 

been  reached. 

The  question  of  the  utilization  of  the  water  power  of  the  Sani- 
tary District  Canal  for  generating  electricity  and  transmitting 

it  to  Chicago  for  the  operation  of  its  street  railways  has  also 
been  considered,  but  inasmuch  as  a  decision  regarding  it  need 
not  be  made  at  present,  and  from  the  further  fact  that  the  ques- 

tion was  not  involved  in  my  commission,  I  have  not  submitted 
a  discussion  of  it. 

I  have  endeavored  to  outline  notf  only  one  plan,  but  several 
plans,  some  of  which,  if  adopted,  would  give  to  the  citizens  of 
Chicago  the  best  surface  railway  transportation  facilities  capable 
of  attainment  under  the  conditions.  These  facilities  cannot  be 
attained  at  once,  and  the  transition  will  probably  be  gradual. 
In  order  to  make  it  possible  to  get  immediate  relief  a  plan  of  sur- 

face tracks,  which  could  ultimately  become  a  part  of  a  combined 
system,  has  been  outlined.  This  plan  provides  for  ample  facili- 

ties on  the  surface  for  the  present  needs,  permits  of  through  traf- 
fic between  all  divisions  with  the  joint  use  of  tracks,  and  makes 

it  possible  to  abandon  innnediately  the  river  tunnels  for  street 
car  purposes,  thereby  permitting  the  river  channel  immediately  ■ 
to  be  deepened  for  the  accommodation  of  lake  traffic,  and  por- 
liiins  of  the  tunnels  still  to  be  retained  for  future  subway  uses. 

In  closing,  I  desire  to  acknowledge  the  valuable  assistance 
rendered  me  by  Messrs.  Charles  V.  Weston,  C.  E.,  Augustine  W. 
Wright,  C.  E.,  Orcn  Root,  Jr.,  and  George  C.  Sikes  in  the  prep- 

aration of  this  report,  and  to  thank  the  respective  office  forces  of 
Mr.  Weston  and  myself  for  faithful  and  efficient  services  ren- 
dered. 

I  also  wish  to  acknowledge  the  consideration  shown  me  by  the 
chairman  and  each  member  of  your  honorable  committee  for 
allowing  me  to  perform  my  duty  unhindered  by  suggestions,  and 
I  trust  that  the  information  contained  in  the  report  will  be  found 
sufficiently  exhaustive  and  of  sufficient  merit  to  enable  your  com- 

mittee to  formulate  a  line  of  action  which  will  lead  to  practical 
results.  Respectively  submitted, 

BioN  J.  Arnold, 
Consulting  Electrical  Engineer. 

SUMMARY    OF    CONCLUSIONS    AND  RECOMMENDA- 
TIONS 

I.    THE  ONE-CITY-ONE-FARE  IDEA 

Chicago,  with  respect  to  transportation  as  well  as  other  things, 
should  be  regarded  as  one  city,  not  three.  Divisional  lines  ought 
to  be  obliterated,  as  far  as  possible.  A  street  car  passenger  should 
be  carried  over  the  most  direct  route  between  any  two  points 
within  the  city  limits  fo^  a  single  fare.  Complete  unification 
of  ownership  and  management  is  the  best  plan  for  realizing  the 
one-city-one-fare  idea.  The  same  end  can  be  accomplished,  how- 

ever, but  in  a  less  satisfactory  manner,  under  divisional  owner- 
ship, by  a  plan  of  through  routing  of  cars,  joint  use  of  tracks  and 

interchangeable  transfers.  To  a  still  less  satisfactory  degree  the 
same  end  can  be  accomplished  by  the  interchange  of  transfers  be- 

tween companies  without  joint  use  of  tracks. 
II.   THE  THROUGH-ROUTE  PRINCIPLE 

Routes  through  the  business  district  ought  to  be  substituted 
for  downtown  terminals,  wherever  possible.  Outside  the  business 
district,  too,  the  best  results  would  follow  from  connecting  to- 

gether the  detached  lines  now  found  on  several  streets,  and  operat- 
mg  cars  over  such  lines  from  end  to  end  on  the  through  route 

principle. III.  SUBWAYS 

A  system  of  subways  should  be,  and  eventually  nuist  be,  built 
to  accommodate  the  street  car  traffic  of  Chicago  and  relieve  tlie 
street  surface  congestion  in  the  business  district.  Galleries  should 
be  provided  in  connection  with  such  subways  for  the  accommoda- 

tion of  present  and  future  underground  utilities.  Two  subway 
]dans  are  outlined  in  the  report.  One  plan,  referred  to  as  Subway 
Plan  No.  I,  shown  on  map  No.  11,  calls  for  three  north  and  south 
subways,  from  Fourteenth  Street  on  the  south  to  Indiana  Street  on 
the  north,  and  two  subways  entering  the  business  district  from  the 
West  Side,  utilizing  the  present  Van  Buren  and  Washington  Street 
tunnels  and  looping  back  at  Clark  Street.  This  is  a  system  of 
high  level  subways  throughout,  with  no  dips.  Its  estimated  cost 
is  $16,000,000.  The  other  subway  plan,  known  as  Plan  No.  2, 
shown  on  map  No.  5,  calls  for  practically  the  same  north  and 
south  high  level  subways  in  combination  with  three  or  more  low 
level  subways  from  the  West  Side,  passing  under  llie  north  and 
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south  subways  and  reaching  Michigan  Avenue,  and  should  future 
developments  warrant,  under  Lake  Front  Park  as  far  as  it  may 
be  extended.  The  low  level  subways  would  require  the  use  of  ele- 

vators. The  estimated  cost  of  subways  built  according  to  this 
plan  is  $20,000,000.  Plan  No.  2  is  recommended  as  best  for  the 
city  from  an  engineering  and  transportation  point  of  view,  but 
in  case  this  plan  is  deemed  inadvisable  for  business  or  other  reasons 
a  system  of  single-decked  high  level  subways,  as  outlined  in  Plan 
No.  I,  can  be  constructed,  which  will  to  a  large  extent  accomplish 
the  results.  No  subways  should  be  built  in  such  a  manner  as  to 
preclude  the  operation  of  cars  through  them  on  the  through  route 
principle.  Under  either  of  the  plans  as  outlined,  the  whole  sys- 

tem of  subways  need  not  necessarily  be  constructed  at  once.  One 
or  more  of  the  subways  could  be  built  at  a  time,  and  utilized  sepa- 

rately, but  with  a  view  to  their  ultimately  forming  a  part  of  a 
comprehensive  system.  The  subway  plans  as  submitted  do  not 
necessarily  call  for  the  removal  of  all  tracks  from  the  street  surface 
in  the  business  district,  and  Subway  Plan  No.  i  necessitates  some 
surface  loops.  Under  either  plan  there  could  be  a  street  surface 
system  connecting  the  depots  and  designed  to  accommodate  short 
haul  traffic  in  the  business  district.  Under  Plan  No.  2  there  could 
also  be  a  low  level  subway  system  for  connecting  all  depots,  and 
by  using  it  in  connection  with  this  subway  all  tracks  could  be  kept 
off  from  the  surface  of  the  streets  in  the  business  district  for  some 
years  to  come. 

IV.  THE  PRESENT  RIVER  TUNNELS 

It  is  inadvisable  to  attempt  to  lower  the  present  river  tunnels 
and  at  the  same  time  retain  them  for  surface  railway  use,  for  the 
reason  that  lowering  the  tunnels  to  a  sufficient  depth  to  accom- 

modate future  river  traffic  would  involve  extending  the  tunnel 
approaches  at  least  a  block  further  into  the  business  district.  In 
the  interest  of  navigation,  therefore,  the  tops  of  the  tunnels  ought  to 
be  promptly  removed,  leaving  the  lower  parts  of  one  or  perhaps  two 
of  the  tunnels  for  utilization  later  as  parts  of  a  future  subway 
system. 

V.  PLAN  FOR  A  UNIFIED  COMBINED  SURFACE  AND  SUBWAY 
STREET  RAILWAY  SYSTEM 

A  plan  is  present  for  a  new,  reorganized  and  unified  combined 
surface  and  subway  street  railway  system,  comprising  the  lines  of 
the  City  Railway  Company,  the  Union  Traction  Company,  the 
Chicago  General  Railway  Company  and  the  Chicago  Consolidated 
Traction  Company  within  the  city  limits,  and  new  lines  necessary 
properly  to  connect  the  now  disconnected  parts  of  the  system. 
The  total  single  track  mileage  of  this  system  as  outlined  would 
be  about  745  miles,  and  its  estimated  cost,  if  constructed  new, 
with  everything  first-class  throughout,  but  exclusive  of  subways, 
would  be  $70,000,000.  Adding  $20,000,000,  the  cost  of  the  subways 
constructed  according  to  Plan  No.  2,  would  make  the  total  cost  1 
the  new  system  complete  $90,000,000.  With  Subway  Plan  No.  i, 
instead  of  Subway  Plan  No.  2,  the  total  cost  of  the  new  unified 
system  would  be  $85,800,000. 

VI.  PLANS  FOR  IMMEDIATE  IMPROVEMENT  OF  TERMINALS 
AND  SERVICE 

Plans  are  presented  for  the  rerouting  of  surface  terminals  in  the 
business  district,  (i)  under  the  present  divisional  ownership  and 
operation,  (2)  under  the  joint  use  of  tracks  in  the  business  district 
under  divisional  ownership,  and  (3)  under  unified  ownership  and 
rnanagement.  Immediate  improvement  of  Chicago's  local  trans- 

portation facilities  may  be  effected  by  substituting  electric  for 
cable  power  and  routing  cars  according  to  any  of  the  plans  outlined, 
all  cars  from  the  West  and  North  sides  to  enter  the  business 
district  over  bridges  until  such  time  as  subways  shall  be  con- structed. 

VII.  ELECTRIC  UNDERGROUND  CONDUIT  SYSTEM 
The  operation  of  cars  in  Chicago  by  the  electric  underground 

conduit  system  is  practicable  and  feasible.  Overhead  trolley  con- 
struction should  be  prohibited  within  the  area  bounded  by  Twelfth 

Street  on  the  south  and  the  river  on  the  north  and  west.  Outside  of 
the  district  named  the  objections  to  the  overhead  trolley  are 
esthetic  in  nature,  and  it  is  for  the  city  authorities  to  say— after 
a  balancing  of  financial  against  esthetic  considerations— how  much, 
if  any,  underground  conduit  construction  should  be  required.  The 
cost  per  mile  of  single  track  (track  alone,  including  feeders,)  of 
electric  conduit  road  construction  would  average  $81,300  for  a  sys- 

tem covering  the  entire  city,  including  feeder  wire,  but  exclusive  of 
the  cost  of  power,  rolling  stock  and  paving  of  right  of  way.  All 
conduit  construction,  however,  within  the  business  district  would 
cost  about  $100,000  per  mile,  due  to  the  numerous  curves,  large 
amount  of  special  work  required,  and  the  extra  cost  of  labor,  due 
to  the  congestion  within  the  district  in  which  the  work  must  be 
prosecuted.    To  either  of  the  above  figures  should  be  added  the 

cubt  of  paving,  as  follows:  Brick,  $12,650;  asphalt,  $12,880; 
dressed  granite,  $18,400.  Overhead  trolley  road  construction  would 
cost  $20,836  per  mile  of  single  track,  using  the  same  weight  of  rail. 
It  would  cost  nearly  as  much  to  convert  the  Chicago  cable  roads 
into  electric  conduit  roads  as  to  build  new  electric  conduit  roads. 

VIIL   GROOVED  RAILS 

A  grooved  girder  type  of  rail,  of  special  design,  is  recommended 
lor  well-paved  streets  upon  which  cars  operate  often  enough  to 
properly  clear  the  groove  of  dirt  and  ice.  On  outlying  streets 
and  on  poorly  paved  and  poorly  maintained  streets  the  girder 
type  of  rail  should  be  maintained  as  best  for  team  traffic  and  the 
railway  companies. 

IX.  ELECTROLYSIS 

The  destruction  of  underground  utilities  from  electrolysis  is 
now  well  in  hand  by  the  city,  and  if  the  present  ordinance  gov- 

erning the  subject  is  enforced  no  serious  difficulties  may  be  an 
ticipated  from  this  source,  and  when  the  underground  conduit  sys- 

tem is  adopted  there  should  be  no  further  injury  from  electrolysi; 
in  the  area  served  by  the  conduit  system,  because  this  system  use 
a  complete  metallic  circuit. 
X.  THE  FINANCIAL  ASPECT  OF  THE  ONE-CITY-ONE-FARE  PLAN 
A  unified  company  could  afford  to  conduct  the  transportation 

business  of  Chicago  on  the  basis  of  a  single  fare  for  a  continuous 
ride  anywhere  within  the  city  limits.  The  present  divisional  com- 

panies by  the  interchange  of  transfers,  could  afford  to  do  the 
same  thing,  provided  they  were  properly  protected  against  the 
fraudulent  use  of  transfers,  but  it  would  be  at  a  somewhat  greater 
cost  to  themselves,  and  with  greater  inconvenience  to  passengers, 
than  would  be  the  case  under  unified  management. 
XI.  GROWTH  OF  POPULATION  AND  TRAFFIC  IN  THE  PAST  AND 

ESTIMATES  AS  TO  THE  FUTURE  INCREASE 
OF  STREET  CAR  TRAFFIC 

The  population  of  Chicago  has  increased  since  its  incorporation 
in  1837  to  1902  at  the  rate  of  8.6  per  cent  per  year  compounded, 
and  is  now  increasing  at  the  rate  of  7.7  per  cent  per  year.  For 
the  nine  years  from  1892  to  1901,  inclusive,  the  number  of  revenue 
passengers  carried  by  the  Chicago  surface  and  elevated  lines  com- 

bined has  increased  at  the  rate  of  5  per  cent  per  annum  com- 
pounded. The  increase  for  the  surface  lines  during  the  same  period 

has  been  at  the  rate  of  1.5  per  cent  per  year  compounded.  The 
increase  for  the  combined  surface  and  elevated  lines  from  1894  to 
1901,  inclusive,  a  period  of  seven  years,  has  been  at  the  rate  of 
6.3  per  cent  per  year  compounded.  The  increase  for  the  surface 
lines  alone  during  the  same  period  has  been  at  the  rate  of  3.9  per 
cent  per  year  compounded,  and  the  increase  for  the  elevated  lines 
alone  has  been  for  the  same  period  at  the  rate  of  2.6  per  cent  per 
year  compounded.  The  population  of  Chicago  has  increased  more 
rapidly  than  that  of  any  other  city  in  the  world,  but  it  is  im- 

probable that  this  rate  of  increase  should  continue  indefinitely. 
Figures  and  curves  are  presented  showing  the  past  growth  of  Chi- 

cago as  compared  with  other  cities,  also  the  future  results  if  present 
rates  of  increase  should  be  maintained,  but  as  this  is  improbable 
curves  are  shown  representing  the  increase  in  population  and 
gross  receipts  that  may  reasonably  be  expected  for  the  combined 
surface  and  elevated  railways  during  the  next  fifty  years. 
XIL    ESTIMATED  COST  OF  REPRODUCTION  AND  PRESENT 

VALUE  OF  EXISTING  PLANTS 

The  cost  to  reproduce  the  following  properties  complete  with 
new  construction  and  equipment  throughout  would  be:  Chicago 
City  Railway  Company,  about  $17,200,000;  Chicago  Union  Traction 
Company  (not  including  the  Consolidated  Traction  Company), 
about  $22,200,000.  The  actual  present  value  of  the  physical  prop- 

erties for  railway  purposes  of  the  following  companies,  taking  into 
consideration  the  obsolete  equipment  and  construction  which  must 
be  discarded,  but  not  taking  into  account  any  franchise  rights  or 
earning  capacity  of  the  properties,  is  estimated  as  follows :  Chicago 
City  Railway  Company,  about  $12,000,000;  Chicago  Union  Traction 
Company  (not  including  Consolidated  Traction  Company),  about 

$15,000,000. XIIL   NEED  FOR  REGULATION  OF  TEAM  TRAFFIC 

At  the  preseiit  time  team  traffic  interferes  with  street  cars  to 
an  unwarrantable  extent.    A  reasonable  regulation  of  team  traffic 
is  essential  to  the  improvement  of  street  car  service. 

XIV.  THE  UNION  ELEVATED  LOOP  PROBLEM 

The  junction  points  are  the  ultimate  limiting  factor  of  the  ca- 
pacity of  the  Union  Elevated  Loop.  At  the  present  time,  however, 

the  platform  stations  are  the  limiting  factor.  The  first  and  simplest 
way  to  increase  the  capacity  of  the  loop  is  to  lengthen  the  station 
platforms  so  that  two  trains  can  load  and  unload  at  a  station  at  the 

* 
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53 same  time.  When  the  capacity  of  the  junction  points  is  reached, 
added  facihties  can  be  provided  by  building  stub-end  terminals  just 
outside  the  loop.  The  terminal  capacity  of  the  loop  could  be  in- 

creased by  dividing  the  present  loop  into  four  smaller  loops,  but 
presumably  there  would  be  public  objection  to  such  a  plan,  because 
it  would  involve  encumbering  more  downtown  streets  with  elevated 
structures,  and  it  is,  therefore,  not  recommended.  The  ideal  solu- 

tion of  the  elevated  loop  problem  would  be  to  utilize  the  loop  struc- 
ture as  sections  of  through  routes  between  the  different  sections 

of  the  city. 
 ♦^M  

LONDON  LETTER 

(From  Our  Regular  Correspondent.) 

The  Metropolitan  Underground  Railway  has  placed  its  orders 
for  twenty  sub-stations,  the  whole  of  the  electrical  apparatus  being 
ordered  from  the  British  Westinghouse  Electrical  &  Manufacturing 
Company.  These  sub-stations  will  be  distributed  in  various  parts  of 
London,  and  will  furnish  current  to  all  of  the  five  railways  at 
present  under  the  control  of  the  Yerkes  group,  viz.,  the  District 
Railway,  the  Charing  Cross,  Euston  &  Hampstead  Railway,  the 
Baker  Street  &  Waterloo,  the  Great  Northern  &  Strand,  and  the 
Brompton  &  Piccadilly  Circus.  These  sub-stations  will  be  equipped 
with  90,000  hp  of  electrical  apparatus,  which  is  10,000  hp  more  than 
the  capacity  of  the  large  power  house  which  the  company  is  laying 
out  at  Chelsea.  In  the  meantime  progress  is  being  made  with  the 
electrical  equipment  of  the  Ealing  &  South  Harrow  line,  and  early 
in  the  year  there  will  be  two  trains  equipped,  deriving  current  from 
a  temporary  power  station.  These  trains  will  be  turned  over  to  the 
employees  of  the  company  so  as  to  make  them  familiar  with  the 
electrical  equipment.  They  will  also  be  able  to  experiment  with 
them  in  every  conceivable  way,  so  that  slight  changes  may  be  made, 
if  necessary,  in  the  final  electrical  equipment.  It  is  not  likely  that 
trains  will  be  running  on  the  District  Railway  before  1904,  although 
the  actual  construction  has  already  been  begun  at  the  Whitechapel 
sub-station.  The  foundation  work  of  the  power  house  at  Chelsea 
is  now  making  fair  progress,  between  400  and  500  men  being  now 
regularly  employed  on  this  work.  Most  of  the  contracts  have 
already  been  let,  and  it  is  interesting  to  note  that  a  large  dock, 
capable  of  containing  four  of  the  largest  Thames  barges,  is  being 
arranged  for  with  regular  dock  gates,  so  that  the  barges  can  be 
admitted  at  high  tide,  and  kept  afloat  on  the  same  level  when  the 
gates  are  shut,  even  after  the  tide  has  receded. 
The  Pinkston  Power  House,  which  furnishes  power  for  the 

Glasgow  Corporation  Tramways,  has  been  making  such  an  excel- 
lent record  as  a  cheap  producer  of  current,  that,  as  the  lighting  de- 

partment of  Glasgow  has  practically  reached  its  capacity  in  the 
central  ?tations,  it  has  been  decided  to  get  part  of  the  lighting 
load  from  the  tramways  power  house.  No  new  machinery  has  been 
required,  as  Glasgow  uses  a  system  of  440  volts  for  lighting,  and 
this  is  easily  arranged  from  the  550-volt  tramway  circuits.  The 
Glasgow  lighting  is  costing  about  ninety-five  hundredths  of  one 
penny  per  Board  of  Trade  unit,  whereas  the  Pinkston  power 
house  appears  to  be  furnishing  current  at  the  low  price  of  twenty- 
eight  hundredths  of  one  penny  per  Board  of  Trade  unit,  and  it  is 
expected  to  be  able  to  do  better  than  that. 

The  managers  of  the  Yorkshire  power  scheme,  about  which  a 
short  paragraph  appeared  in  these  columns  sometime  ago,  have 
decided  to  use  steam  turbines.  Mr.  H.  F.  Parshall  is  consulting  en- 

gineer for  this  work  as  also  for  the  Glasgow  tramways  power  house 
mentioned  above.  The  Central  London  Railway  will  have  five  of  its 
new  trains  running  by  the  middle  of  January,  twenty  by  April,  and 
the  total  number  of  thirty-two  motor-car  trains  will  be  in  service  by 
May.  As  will  be  remembered  these  are  to  be  motor-car  trains  which 
are  to  replace  the  present  trains  which  are  now  propelled  by  elec- 

tric locomotives.  The  trains  will  consist  in  future  of  five  ordinary 
carriages  which  will  be  taken  from  the  cars  now  in  service,  but  in- 

stead of  locomotives,  they  will  have  one  motor  car  at  each  end  of 
the  train,  making  seven  carriages  for  each  train,  which  will  be 
operated  on  the  British  Thomson-Houston  train  control  system. 
The  total  number  of  motor  cars  ordered  was  sixty-four,  forty-four 
of  which  are  being  made  by  Brown,  Marshall  &  Company,  of 
Birmingham,  and  twenty  by  the  Metropolitan  Amalgamated 
Railway  Carriage  and  Wagon  Company,  Limited,  of  Old- 
bury.  The  motor  car  will  be  fitted  with  two  different  styles 
of  trucks,  the  trucks  which  will  carry  the  electric  equip- 

ment of  the  British  Thomson-Houston  Company  being  of  the 
Peckham  type,  supplied  by  Robert  W.  Blackwell  &  Co.,  whereas 
the  other  trucks  (trailers)  on  which  no  motors  are  mounted,  arc 
being  manufactured  by  the  Leeds  Forge  Company,  of  Leeds.  The 
electric  motors  to  be  used  are  of  the  G.  E.-66  type,  and  are  being 
furnished  by  the  British  Thomson-Houston  Company.  It  is  ex- 

pected that  the  new  trains  will  give  a  greater  acceleration  than 

the  old  locomotives,  and  that  the  Central  London  Railway  will 
be  able  to  use  a  two-minute  service  instead  of  a  two  and  one-half 
minute  service,  as  at  present. 

Mr.  Ernest  Thompson,  of  the  firm  of  Nadler  Brothers  &  Thomp- 
son, of  London,  manufacturers  of  electrical  instruments,  has  left 

for  a  voyage  round  the  world,  his  health  having,  unfortunately,  been 
completely  broken  down,  owing  to  overwork.  Mr.  Thompson  wilf 
visit  New  Zealand,  Australia,  Japan,  Canada  and  the  United 
States,  and  will  be  gone  about  six  months.  While  not  going  on 
business,  Mr.  Thompson  will  undoubtedly  visit  some  of  the  more 
important  electric  plants  in  these  countries. 

At  a  meeting  of  the  tramways  committee  of  the  Bradford  Cor- 
poration it  was  decided  to  order  six  car  tops  of  the  Liverpool  type 

for  experimental  use  upon  the  Bradford  lines.  Plans  were  also 
approved  for  a  new  shed  to  be  erected  at  Saltaire  to  accommodate 
thirty  cars.  It  has  also  been  decided  that  ten  passengers  should 
be  allowed  to  stand  inside  the  cars.  Hitherto  the  number  of 
inside  excess  passengers  has  been  left  to  the  discretion  of  the  con- 
ductor. 
An  experiment  of  interest  to  numerous  municipal  authorities 

and  tramway  companies  is  being  carried  out  at  Carlisle.  A  short 
time  ago  it  was  resolved  to  introduce  half-penny  fares  for  certain 
journeys,  and  that  the  result  is  more  than  gratifying  is  shown  by 
the  figures  for  four  weeks.  The  penny  fares  for  that  period  show 
a  decrease  of  2377  as  compared  with  the  corresponding  four  weeks 
last  year.  But  this  is  more  than  compensated  for  by  the  addition  of 
15,761  fares  at  a  half-penny,  which  increases  by  £22  i8s.  yyid.  the 
yield  for  the  four  weeks  over  the  same  period  last  year. 

Following  the  lead  of  the  Lancashire  &  Yorkshire  Railway  Com- 
pany, which  has  announced  its  intention  of  electrifying  the  line 

between  Liverpool  and  Southport,  the  Cheshire  lines  committee 
are  considering  the  advisability  of  going  in  for  the  electrification  of 
their  lines  between  Manchester  and  Liverpool.  For  this  purpose 
it  is  proposed  to  seek  Parliamentary  powers.  The  Liverpool  line 
is  the  joint  property  of  the  Great  Central,  the  Cheshire  lines  com- 

mittee and  other  companies.  It  is  also  suggested  that  the  new 
scheme  should  be  connected  with  the  overhead  electric  railway 
at  Liverpool,  so  as  to  provide  a  new  route  to  Southport.  The 
Cheshire  lines  route  would  find  a  keen  competitor  in  the  Behr 
Mono-Rail  Electric  Express  Railway,  the  works  of  which,  it  is  re- 

ported, will  shortly  be  commenced. 
It  is  expected  that  the  new  electric  tramway  between  Lytham,  St. 

Annes  and  Blackpool  will  be  completed  on  May  12.  The  Corpora- 
tion of  Blackpool  is  carrying  out  the  doubling  of  the  line  to  the 

outskirts  of  the  borough,  and  it  is  understood  that  it  will  also  supply 
the  current  for  the  whole  system. 
The  electrification  of  the  Mersey  Tunnel  Electric  Railway  is 

rapidly  nearing  completion.  The  tunnels  and  platforms  will  be 
lighted  throughout  with  electricity,  electric  arc  lamps  being  em- 

ployed for  the  purpose,  and  in  the  equipment  of  the  cars  everything 
that  will  conduce  to  the  comfort  of  the  passengers  has  been  care- 

fully considered.  The  line  has  never  been  a  profitable  one,  but  in 
deciding  upon  its  electrification  the  directors  have  without  doubt 
imparted  to  it  a  new  lease  of  life,  and  it  is  satisfactory  to  note  the 
rapidity  with  which  the  electrification  of  the  Mersey  Railway  has 
been  carried  out — only  twelve  months  having  elapsed  since  the 
scheme  v.-as  first  projected.  This  is  a  fact  which  reflects  great 
credit  on  the  British  Westinghouse  Company. 

An  important  decision  was  given  in  the  House  of  Lords  last  month 
as  to  the  liability  of  a  tramway  company  so  far  as  the  portion  of 
the  street  devoted  to  the  tramway  at  18  ins.  on  either  side  of  the 
rails  was  concerned,  to  lay  sand  when  the  roadway  became  in  a 
slippery  and  dangerous  condition.  The  Dtiblin  Tramway  Com- 

pany, against  whom  damages  of  £1,000  were  awarded  for  an 
accident  through  the  falling  of  a  horse,  contended  that  the  sanding 
of  slippery  streets  was  the  duty  of  the  local  authority,  and  not 
of  the  tramway  company.  The  House  of  Lords,  however,  has  up- 

held the  judgment  of  the  courts  below,  that  the  tramway  company 
must  keep  their  portion  of  the  roadway  in  a  condition  not  danger- 

ous to  ordinary  traffic. 
During  the  course  of  the  present  year  the  Corporation  of  Glas- 

gow has  been  engaged  in  steadily  extending  its  tramway  system. 
On  Jan.  i  last  the  total  length  of  line  in  use,  measured  as  single 
track,  was  103}^  miles,  covering  52  miles  of  street,  and  at  this  dat^ 
the  systern  extends  to  123J4  miles,  covering  62  miles  of  street.  The 
extensions  which  have  been  made  during  the  year  were  authorized 
by  the  acts  of  1899  and  1901,  and  comprised  lines  into  the  neigh- 

boring districts  and  burghs.  On  April  2  the  line  to  Rutherglen  via 
Dalmarnock  Bridge  and  Farmeloan  Road  was  opened  for  traffic. 
The  people  of  this  ancient  and  royal  burgh  were  extremely  anxious 
to  be  connected  to  the  city  by  tramway  service,  and  on  the  opening 
day  they  gave  the  Glasgow  cars  a  hearty  welcome.  During  the 
same  month,  the  Shettleston  route  was  opened  to  the  terminus  at 
Barrachnie.  In  June  a  short  portion  of  the  extension  westwards 
along  Dumbarton  Road  was  opened  to  the  Agricultural  Show 
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Ground  at  Scotstoun,  and  in  July  the  new  Pollokshaws  service 
along  Barrhead  Road.  This  last  service  gives  the  inhabitants  ot 
Pollokshaws  and  Eastwood  a  quick  service  into  the  city.  In 
August  the  people  of  Rutherglen  got  the  benefit  of  an  alternative 
route  into  the  city  via  Rutherglen  Road.  In  the  same  month,  the 

Aitkenhead  Road  line  was  opened  as  far  as  Messrs.  Dubs'  works, 
and  the  Dennistoun  line  was  e-xtended  eastwards  as  far  as  Carn- 
tyne  Road.  In  September  the  Cathcart  line  was  opened  to  the 
Cemetery  Gate,  so  that  people  of  Cathcart  and  the  rapidly  growing 
suburbs  southwards  have  a  very  good  connection  with  the  city.  In 
October  the  Dumbarton  Road  line  was  carried  westwards  as  far  as 
Yoker,  and  this  line  brings  the  burgh  of  Clydebank  within  measur- 

able distance  with  the  center  of  Glasgow.  A  short  line  was  also 
opened  at  this  time  to  the  Battlefield  Memorial  for  the  convenience 
of  the  Langside  people.  During  the  month  of  November  the 
Paisley  Road  route  was  carried  on  from  the  Halfway  House  to 
Crookston,  which  is  within  miles  of  Paisley,  and  another  very 
ancient  burgh  on  the  Clyde  was  brought  into  closer  connection 
with  the  city  by  the  Govan  route  being  extended  to  the  Renfrew 
Town  Hall.  The  chief  extensions  authorized  under  the  1899  and 
1901  acts  still  to  be  completed  are  Springburn  to  Bishopsbriggs, 
Crookston  to  Paisley,  and  Union  Place  to  Cambuslang.  The  first 
of  these  three  routes  is  almost  finished  and  will  be  opened  in  a 
few  weeks.  The  work  on  the  other  two  extensions  will  possibly 
be  commenced  early  in  the  spring  of  1903. 

In  October  last  an  agreement  was  made  between  the  Corporations 
of  Glasgow  and  Clydebank,  under  which  the  Corporation  of  Glas- 

gow takes  over  the  Clydebank  Provisional  Order  and  constructs 
and  works  the  tramways  in  Clydebank  as  a  part  of  the  Glasgow 
system.  No  sooner  had  this  agreement  been  signed  than  the  work  of 
construction  was  commenced,  and  a  portion  of  the  line  to  the  center 
of  Clydebank  will  be  opened  for  traffic  very  shortly.  There  is  no 
doubt  that  the  Clydebank  people  will  find  this  connection  with 
Glasgow  of  very  great  service.  In  the  Provisional  Order  for  1903, 
just  being  promoted,  a  few  additional  extensions  are  being  pro- 

posed, the  chief  ones  being  in  St.  George's  Road,  North  Street  and FinniestDn.  These  lines  are  being  made  in  order  to  form  a 
cross-connection  between  the  northern  part  of  the  city  and  Finnies- 
ton  Ferry.  It  is  likely  that  by  next  summer  the  total  length  of  line 
which  will  be  operated  by  the  Glasgow  Corporation  will  extend  to 
150  miles  of  single  track.  It  will  be  remembered  that  during  the 
summer  of  1901  the  tramway  traffic  was  abnormally  heavy  on  ac- 

count of  the  International  Exhibition,  but  it  is  gratifying  to  note 
that  the  revenue  during  the  past  summer  falls  very  little  short 
of  what  it  was  in  the  exhibition  year.  The  revenue  for  the  last  few 
weeks,  as  compared  with  the  same  weeks  of  last  year,  immediately 
after  the  close  of  the  exhibition,  shows  an  increase  of  about  £2,000 
per  week.  It  is  astonishing  to  note  that  on  the  Glasgow  system 
about  three  and  one-half  millions  of  passengers  are  carried  every 
week,  the  result  undoubtedly  of  the  extremely  low  fares  in  opera- 
tion. 

During  the  past  month  Mr.  Hamilton,  who  was  appointed  man- 
ager of  the  Leeds  Tramways  some  months  ago,  has  handed  in  his 

report  suggesting  proper  changes  to  make  in  the  Leeds  service, 
after  having  most  carefully  observed  the  e.xisting  arrangements. 
First,  he  requests  that  the  service  of  cars  be  varied  according  to 
the  time  of  day,  that  during  the  slack  periods  of  the  day  the 
service  of  cars  be  not  so  frequent,  while  during  the  rush  hours 
of  the  morning  and  evening  the  service  of  cars  be  increased.  This 
has  not  hitherto  been  done  in  Leeds,  and  has  consequently  pre- 

vented the  most  economical  working  of  the  service.  Mr.  Hamilton 
also  recommends  the  introduction  of  intermediate  penny  stages,  1^/4 

miles  "n  length,  overlapping  the  existing  penny  stages,  and  strongly recommends  the  abolition  of  the  present  system  of  collecting 
fares,  which  is  by  means  of  a  fare  box,  and  the  substitution  of  a 
ticket  system. 

Manchester  has  now  inaugurated  its  service  of  electric  cars  on 
the  southern  tramway  routes,  and  incidentally  to  this  inauguration 
important  trafiic  changes  are  being  made.  As  most  visitors  to 
Manchester  will  doubtless  remember  nearly  all  the  tramcars  of 
Manchester  have  come  to  the  vicinity  of  Market  Street  and  Deans- 
gate,  and  have  turned  at  that  point,  involving  loss  of  time  and  a 
great  congestion  of  traffic  in  Market  Street.  Mr.  McElroy  has 
now  arranged  a  service  by  which  many  of  the  routes  previously 
terminating  in  the  city  will  be  continued  through  the  city  and  on 
to  the  terminus  of  another  route  at  the  further  end,  so  that  they 
will  have  a  complete  system  of  "through  routes"  in  future. 

As  was  intimated  in  my  last  London  leter,  the  London  United 
Tramways  withdrew  its  portion  of  the  bill  in  Parliament  which 
formed  a  portion  of  the  Morgan  group,  and  entering  into  negotia- 

tions with  the  Yerkes  group  have  now  been  absorbed  by  them.  The 
London  United  Tramways  Company  is  therefore  now  controlled  by 
Mr.  Yerkes,  and  the  Metropolitan  District  Railway.  It  is  not 
necessary  here  to  go  into  the  reasons  for  this,  but  the  management 
of  the  London  United  Tramways  Company  seems  to  have  come  to. 

complete  loggerheads  with  Mr.  Morgan  and  his  associate  in  Lon- 
don. 

In  the  meantime  application  has  been  made  in  Parliament  for  a 
great  many  underground  railways  for  next  year,  though  the 
Morgan  group  has  not  as  yet  come  forward  with  a  through  east 
and  west  line  from  Hammersmith  through  the  city  and  the  northern 
and  eastern  suburbs,  as  proposed  last  year.  The  Central  London 
Railway — "The  Twopenny  Tube" — is  bringing  forward  for  next 
session  practically  the  same  project  as  last  year,  viz.,  the  formation 
of  a  loop  in  the  city  by  a  continuation  of  the  line  to  Liverpool 
Street,  and  the  completion  of  the  circle  by  a  continuation  of  the 
line  from  Shepherd's  Bush  to  Hammersmith  and  back  to  the  city 
by  way  of  Piccadilly  and  the  Strand.  Another  important  London 
tube  project  is  the  City  &  North  East  Suburban  Electric  Railway, 
which  proposes  to  build  an  underground  line  from  a  point  under- 

neath the  present  Mansion  House  Station  of  the  Metropolitan 
District  Railway  eastward  to  Grace  Church  Street,  and  thence 
northward  to  Bishopsgate  Street,  Shoreditch,  Tottenham  and 
Southgate.  The  Yerkes  group  also  proposes  to  extend  the  District 
Railway  to  Earl's  Court  and  Hammersmith,  and  also  proposes 
another  line  to  complete  certain  of  their  lengths  in  the  West  End, 
and  for  the  necessary  property  on  which  to  build  the  stations. 
The  City  &  South  London  Railway  will  again  present  its  bill 

to  continue  their  line  from  the  present  terminus  at  the  Angel,  as  far 
as  St.  Pancras,  and  there  is  a  bill  for  a  City  &  Crystal  Palace  Rail- 

way, and  one  for  Paddington,  Victoria  and  Kennington. 
The  London  County  Council  has  decided  to  adopt  the  overhead 

system  of  electric  traction  for  the  tramways  to  be  constructed  in  the 
East  End  of  London.  The  new  lines  which  are  to  traverse  the 
eastern  part  of  the  metropolis  are  the  first  of  the  tramways  north  of 
the  river  to  be  undertaken.  The  reason  given  for  the  decision  is 
that  the  extension  of  the  Metropolitan  Railway  along  Mile-End 
Road  does  not  admit  of  conduits  being  constructed,  as  the  girders 
which,  with  the  jack-arching,  form  the  roof  of  the  tunnel  come  too 
close  up  to  the  surface  to  enable  the  required  depth  to  be  obtained. 
The  first  portion  of  the  tramways  system  which  the  Salford 

Corporation  is  about  to  provide  within  the  area  of  the  Prestwich 
District  Council,  has  been  formally  opened.  The  corporation  has 
entered  into  an  agreement  with  the  Council  to  construct  and  work 
the  lines  in  Prestwich  for  a  period  of  twenty-one  years.  It  pro- 

poses to  undertake  a  similar  task  in  the  district  of  the  Whitefield 
Council,  which  lies  to  the  north  of  Prestwich.  These  lines  will 

eventually  aff'ord  through  communication  between  Salford  and  the Whitefield  boundary,  and  at  this  latter  point  a  junction  will  be 
efifected  with  the  electric  cars  of  the  Bury  Corporation.  The 
portion  of  track  which  was  opened  for  traffic  yesterday  extends 
from  the  Salford  boundary  to  the  Prestwich  railway  station. 
When  the  Private  Bill  Office  was  closed  the  other  day  it  was  an- 

nounced that  there  had  been  deposited  forty-six  plans  in  connection 
with  railways,  thirty-eight  in  relation  to  tramways,  sixty  miscel- 

laneous, and  150  provisional  orders,  including  tramways  and  electric 
lighting;  total  294.  The  growth  in  the  promotion  of  tramway 
enterprises  is  denoted  by  an  increase  of  over  50  per  cent  in  this 
class  of  bill,  the  figure  in  respect  of  tramway  schemes  last  year 

being  twenty-three. 
The  tramways  in  the  county  of  Middlesex  forming  part  of  the 

North  Metropolitan  tramways  system  have  been  taken  over  by  the 
Metropolitan  Electric  Tramways  Company,  in  accordance  with  an 
arrangement  with  the  Middlesex  County  Council. 
The  agreement  entered  into  between  the  Barrow  Corporation 

and  the  British  Electric  Traction  Company,  provides,  among  other 
things,  that  when  a  contemplated  low  road  is  made  from  Furness 
.\bbey  to  Dalton,  the  Company  shall  construct  a  new  tramway  to 
continue  from  the  present  terminus  at  Furness  on  to  Dalton-in- 
Furness,  a  distance  of  about  2  miles,  providing  the  necessary 
powers  can  be  obtained. 

The  city  of  Leeds  is  at  present  experimenting  with  the  Thermit 
process  of  welding  tram-rails,  and  engineers  are  awaiting  the  re- 

sult with  great  interest.  Thermit  is  a  mixture  of  aluminum  and 
oxide  of  iron,  capable  of  a  temperature  so  enormous  that  opera- 

tions which  hitherto  have  only  been  possible  in  the  electric  furnace 
now  become  easy  of  application.  The  temperature  is  so  great  that 
Thermit  iron  running  into  the  joints  at  once  melts  into  the  rails, 
where  it  meets  them,  and  a  strengthening  shoe  at  the  joint  may  be 
formed — a  shoe  not  bolted  or  clamped,  but  absolutely  one  with  the 
rails. 

Mr.  Schenck,  the  chairman  of  the  Crystal  Palace  Company,  the 
purchaser  of  the  Manx  Electric  Tramway  between  Douglas,  Laxey, 
Ramsey,  and  Snaefell,  has  paid  into  the  account  of  the  Liquidator 
at  Parr's  Bank,  London,  the  balance  of  the  purchase  money.  The 
full  purchase  price  was  £250,000,  but  certain  instalments  have  pre- 

viously been  paid. 
The  city  of  Lancaster  will  have  its  service  of  electric  cars  in 

service  in  January.  Mr.  W.  A.  Tester,  borough  electrical  engi- 
ner,  has  designed  and  carried  out  the  scheme,  and  the  preliminary 
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trials  have  given  every  satisfaetion.  The  electricity  works  have  been 
extended  to  afford  the  necessary  power,  and  the  car  shed  in  Thurn- 
ham  Street  is  a  substantial  erection.  The  British  Westinghouse 
Electric  Manufacturing  Company  has  had  the  sole  contract  for  the 
cars  and  equipment. 

The  bodies  of  the  cars  were  made  at  the  Lancaster  works  of  the 
Metropolitan  Amalgamated  Railway  Carriage  &  Wagon  Company. 
The  cars  are  of  a  very  pleasing  design,  and  have  a  number  of 
innnovations  which  will  add  to  the  comfort  of  the  passengers.  One 
of  the  most  noteworthy  features  of  the  cars  is  that  they  are  pro- 

vided with  the  Newell  patent  magnetic  brake,  which  is  in  addition 
to  the  two  other  brakes,  and  especially  adapted  for  hilly  districts. 
The  gradients  in  Lancaster,  however,  are  not  abnormal.  The 
corporation  has  decided  to  have  halfpenny  fares,  with  concessions 

to  working  people  on  workmen's  cars. 
The  promoters  of  the  scheme  authorized  this  year  for  the  con- 

struction of  a  railway  partly  under  ground  from  a  point  near  the 
North  London  hospital  at  Hampstead  to  Edgware  are  preparing  a 
bill  for  power  to  extend  this  line  to  Watford.  The  scheme  con- 

templates the  working  of  the  railway  from  Hampstead  to  Edgware, 
and  from  Edgware  to  Watford  as  separate  undertakings,  but  under 
mutual  working  agreements  with  each  other  and  with  the  author- 

ized Charing  Cross,  Euston  and  Hampstead  Railway  Company. 
The  Bournemouth  tramways  are  rapidly  nearing  completion.  The 

total  length  of  the  permanent  way  and  the  conduit  system  represents 
about  18  miles  of  single  track,  the  contractors,  Messrs.  J.  G.  White 
&  Co.,  Limited,  of  London,  having  carried  out  the  work  as  quickly 
as  possible.  The  permanent  way  for  the  overhead  trolley  system  is 
completed,  with  the  exception  of  the  road  from  the  Cemetery  to 
Winton — a  distance  of  miles.  During  the  last  few  weeks  great 
progress  has  been  made  with  the  construction  of  the  conduit  sys- 

tem, and  the  whole  of  the  conduit  construction  is  now  almost  com- 
pleted. 

The  directors  of  the  Lancashire  &  Yorkshire  have  made  arrange- 
ments for  the  conversion  of  the  portion  of  their  system  running 

from  Liverpool  to  Southport  into  an  electric  railway  on  the  third- 
rail  system,  and  it  is  anticipated  that  the  new  service  will  be  in 
operation  about  eight  months  hence.  For  about  one-half  the  length 
of  the  section  which  is  to  be  electrified  the  line  runs  through  the 
populous  northern  suburbs  of  Liverpool,  and  at  present  eighty-five 
trains  run  daily  each  way  between  the  Exchange  Station  and 
Crosby.  The  railway  company  will  themselves  generate  the  power 
at  a  central  station,  for  the  construction  of  which  arrangements 
have  been  made  already,  and  there  will  be  probably  several  sub- 

stations for  transforming  purposes. 
The  British  Electric  Traction  Company,  having  been  worsted  in 

the  attempt  to  secure  the  tramway  system  of  Birmingham,  is  now 
seeking  to  force  the  corporation  to  yield  by  securing  the  control 
of  the  tram  lines  in  the  district  immediately  surrounding  the 
borough.  The  company  has,  it  seems,  come  to  terms  with  the  vari- 

ous local  authorities  concerned,  and  will  promote  a  private  bill  next 
session  to  carry  these  terms  into  effect. 

The  first  annual  convention  of  the  British  Electric  Traction  As- 
sociated Companies  was  recently  held  at  the  Loughborough  Town 

Hall,  and  was  attended  by  a  large  number  of  the  managers,  secre- 
taries and  other  officials  of  the  various  companies.  In  the  morning 

a  conference  was  held  in  the  lecture  room,  at  which  Mr.  E.  Garcke, 
managing  director  of  the  British  Electric  Traction  Company,  pre- 

sided, and  a  discussion  took  place  on  "The  Organization  of  Traffic." 
After  luncheon,  which  was  provided  by  the  Brush  Electric  Engi- 

neering Company,  Limited,  Lord  Vaux,  of  Harrowden,  chairman  of 

the  company,  gave  "Success  to  the  British  Electric  Traction  Asso- 
ciated Companies,"  now  known  so  familiarly  to  them,  he  remarked, 

as  the  "octopus."  (Laughter.) 
Mr.  Garcke,  in  reply,  said  the  word  "octopus"  was  not  new  to 

him.  (Laughter.)  It  had  been  dinned  into  his  ears  a  good  many 
times  during  the  past  few  weeks.  It  would,  perhaps,  not  surprise 
them  to  know  that  he  used  the  word  himself  some  six  or  seven 
years  ago  when  they  were  going  over  the  prospective  schemes  they 
were  determined  to  carry  out.  For  it  was  their  policy  and  deter- 

mination to  go  into  every  corner  of  the  United  Kingdom,  and  do 
work  which  until  they  came  was  neglected.  Subsequently  the 
visitors  went  down  to  the  Falcon  Works  of  the  Brush  Electrical 
Engineering  Company,  and  made  an  inspection  of  that  extensive 
undertaking. 
The  Hove  Town  Council  has  resolved  to  promote  a  tramways 

bill  in  the  next  Session  of  Parliament.  A.  C.  S. 

 ^  

It  is  announced  that  plans  have  been  submitted  to  the  French 
Minister  of  the  Interior  for  the  construction  of  an  electric  railway 
to  the  summit  of  Mount  Blanc  from  the  village  of  Les  Houches, 
on  the  Savoy  side  of  the  mountain. 

OPENING  OF  THE  AUCKLAND  ELECTRIC  RAILWAY 

The  completion  of  the  Auckland  Electric  Railway  and  the 
opening  of  the  system  were  formally  celebrated  on  Nov.  17,  the 
Hon.  Alfred  Kidd,  Mayor  of  Auckland,  presiding  at  the  cere- 

mony. The  inauguration  of  the  service  consisted  of  the  starting 
of  the  machinery  at  the  power  house  by  Mayor  Kidd,  the  setting 
in  motion  of  the  first  electric  car  by  Sir  John  Logan  Campbell, 

a  luncheon  in  the  Choral  Hall,  and  a  ball  at  "Rocklands,"  Epsom, 
the  residence  of  P.  M.  Hansen,  local  director  of  the  Auckland 
Electric  Tramways  Company. 

Several  speeches  were  made  in  the  course  of  the  ceremonies, 
and  in  every  instance  high  appreciation  of  the  work  of  the  con- 

tractors was  shown.  The  Mayor  said  that  the  enterprise  was 
the  greatest  public  benefit  that  had  ever  been  accomplished  in 
Auckland,  and  that  it  would  assist  materially  in  developing  the  re- 

sources of  the  town  and  improving  the  condition  of  the  people. 
At  the  public  luncheon  W.  S.  Turner,  representative  of  J.  G, 

White  &  Company,  in  responding  to  the  toast,  "The  Contractors," said  his  company  was  an  English  company,  with  head  offices  in 
College  Hill,  London.  The  work  which  was  undertaken  in- 

cluded some  thirty  or  more  miles  of  tracks,  the  necessary  over- 
head wire  system,  underground  conduits  and  cables,  the  power 

station  building,  the  steam  and  electrical  plant  for  producing 
electric  power,  and  forty-three  cars  of  all  types  with  the  necessary 
equipments  and  electric  motors.  A  brief  review  of  the  work  was 
then  given  by  the  speaker.  In  company  with  Mr.  Carey,  the  chief 
electrical  engineer  of  the  Auckland  Tramways  Company,  Mr. 
Turner  arrived  in  Auckland  on  June  18,  1901.  H.  C.  Eddy, 
electrical  and  mechanical  engineer  and  chief  assistant,  from  New 
York,  and  A.  H.  Witham,  chief  clerk,  from  London,  arrived 
the  following  month.  They  found  practically  nothing  in  the  way 
of  plant  or  materials  on  the  ground.  The  first  shipment  of  rails, 
furnished  by  the  Lorain  Steel  Company,  of  America,  was  unloaded 
on  July  19.  A  sub-contract  was  made  with  John  McLean  &  Son 
for  the  construction  of  the  first  6  miles  of  track.  Owing  to  the  im- 

possibility of  procuring  the  necessary  materials  the  first  rails  were 
not  laid  until  Sept.  3,  though  the  formal  breaking  of  ground  took 
place  on  Aug.  i.  McLean  &  Son  completed  the  first  6  miles  of 
tracks  by  Jan.  i,  and,  in  the  meantime,  took  a  secoiid  sub-contract 
for  12  miles  of  additional  track  work.  This  had  been  completed. 
The  lines  in  Great  North  Road  and  New  North  Road  had  also 
been  completed.  In  all  about  27  miles  of  tracks  had  been  com- 

pleted in  a  space  of  about  14  months.  The  work  of  track  con- 
struction had  all  been  done  under  the  direction  of  J.  G.  White 

&  Company's  civil  engineer,  John  Reed,  and  supervised  by  R.  A. 
Wilber,  both  of  whom  were  brought  out  from  America.  The 
work  of  constructing  the  underground  conduits,  covering  4  miles 
of  streets,  was  also  sub-contracted  to  John  McLean  &  Son.  This 
work  had  all  been  finished  and  the  cables  had  been  placed  in  the 
conduits  ready  for  service.  These  were  supplied  by  the  Callender 
Cable  Company,  of  England,  and  their  installation  had  been  super- 

vised by  Mr.  C.  A.  Reeves,  who  was  sent  out  from  England  by 
his  company  for  this  purpose.  All  the  overhead  line  work  in  the 
city  had  been  practically  completed.  The  iron  poles  were  fur- 

nished by  John  Spencer  &  Company,  of  England.  The  copper 
wire  was  purchased  in  America,  and  the  insulators  and  other  fit- 

tings partly  in  England  and  partly  in  America.  This  work  had 
been  carried  out  under  the  supervision  of  F.  N.  Smock,  who  was 
brought  out  from  America  for  this  purpose.  The  foundations  of 
the  power  house  were  begun  in  November,  1901.  After  com- 

pleting the  foundations  nothing  more  could  be  done  until  the 
arrival  of  the  steel  framework  of  the  building,  which,  after  most 
extraordinary  delays  in  manufacture  and  shipment,  was  landed  in 
Auckland  on  July  18  last.  The  brick  work  and  all  other  work  in 

the  building  had  been  done  by  J.  G.  White  &  Company's  own  men. 
The  erection  of  the  machinery  had  gone  on  with  the  building. 
The  boilers  furnished  by  the  Babcock  &  Wilcox  Company,  of 
England,  had  been  erected  by  the  local  agents  for  the  boilers.  The 
engines  were  purchased  from  Cole,  Marchant  &  Morley,  of  England, 
and  their  erection  had  been  ably  supervised  by  J.  Copley,  who 

came  out  from  his  company's  factory  to  direct  this  work.  The 
generators  and  switchboard  had  been  furnished  by  the  General 
Electric  Company,  of  America,  and  their  erection  had  been  in  the 

liands  of  E.  W.  Ackland,  J.  G.  White  &  Company's  assistant  elec- 
trical engineer.  The  entire  building  and  plant  was  now  practically 

completed,  the  whole  work  having  been  done  within  about  four 
months  from  the  date  of  starting  the  building.  Of  the  forty-three 
cars  and  equipments,  thirty-five  are  now  on  hand  and  practically 
all  ready  to  operate.  The  remaining  seven  are  expected  on  the 
first  of  next  month.  They  are  constructed  by  the  Brush  Electrical 
&  Engineering  Company,  of  England,  who  also  furnished  the 
trucks  and  motors  with  which  the  cars  are  equipped. 
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NEW  ELEVATED  FOR  CHICAGO 

It  is  understood  that  New  York  capitalists  are  interested  in  a 
project  to  build  a  new  elevated  railway  in  Chicago  to  tap  the  stock- 

yards region  and  relieve  the  congested  traffic  in  the  southwestern 
part  of  Chicago.  The  proposed  line  is  to  run  under  the  surface 
of  Clark  Street  until  clear  of  the  downtown  district.  The  plan  is 
to  reach  the  southwest  district,  which  is  admittedly  seriously 
in  need  of  better  transportation  facilities.  Starting  at  the  City  Hall 
or  thereabout  the  plan,  as  thus  far  outlined,  is  to  build  a  tunnel 
under  Clark  Street  to  Twelfth  Street  or  a  little  south  of  there, 
then  gradually  bring  the  line  out  and  up  until  it  reaches  the  proper 
elevation,  where  it  will  continue  south  as  an  elevated  railway. 
The  main  branch  is  to  run  south  along  Wentworth  Avenue,  as  at 
present  planned,  until  it  taps  the  center  of  the  stockyards  district. 
There  is  to  be  a  branch  line  to  skirt  Archer  Avenue  to  the  limits. 
Altogether  there  will  be  about  14  miles  of  road.  Ephraim  Banning, 
of  the  firm  of  Banning  &  Banning,  attorneys,  is  said  to  be  inter- 

ested in  the  project. 
 ^  

MORE  SUBURBAN  CARS  TO  BE  OPERATED  IN  BOSTON 

A  through  car  service  will  shortly  be  established  between 
Waltham  and  the  Park  Street  subway  station  in  Boston.  Cars  of 
the  Newton  &  Boston  line  will  be  run  by  employees  of  that  road 
from  Waltham  to  Watertown  Square,  at  which  point  Boston 
Elevated  employees  will  take  the  cars  into  the  subway  and  back 
again.  The  route  will  be  down  Western  Avenue  from  Watertown 
to  Cambridge,  and  thence  via  Central  Square,  Harvard  Bridge, 
Massachusetts  Avenue  and  Boylston  Street  into  the  subway. 
During  the  last  few  days  the  Boston  Elevated  has  been  operating 
the  cars  in  different  parts  of  Cambridge  and  Boston  in  order  to 
accustom  the  men  to  the  use  of  the  air  brake.  It  is  probable  that  all 
the  cars  operating  on  the  larger  lines  of  the  elevated  company  will 
ultimately  be  equipped  with  air  brakes.  The  through  cars  from 
Lowell  to  Boston,  which  began  running  into  the  Sullivan  Square 
Terminal  recently,  are  equipped  with  air  brakes  and  have  thus  far 
worked  very  satisfactorily.  The  operation  of  foreign  cars  in  the 
heart  of  Boston  is  marking  the  beginning  of  an  era  of  broad 

extension  of  the  city's  transportation  facilities. 

THE  NEW  COMPANY  AT  OMAHA-ITS  PURPOSES 

Articles  of  incorporation  for  the  Omaha  &  Council  Bluffs  Street 
Railway  Company,  which  is  to  operate  under  lease  the  Omaha 
Street  Railway  Company  and  the  Omaha  &  Council  Bluffs  Railway 
&  Bridge  Company,  have  been  filed  at  Omaha  in  the  form  of  an 
amendment  to  the  articles  of  incorporation  of  the  Omaha  &  Flor- 

ence Street  Railway  Company,  which  never  constructed  any  lines. 
It  is  provided  that  the  corporation  is  to  be  dated  from  Oct.  5,  1891, 
and  is  to  continue  ninety-nine  years,  to  Oct.  5,  1990.  The  capital 
stock  of  the  company  is  to  be  $15,000,000,  divided  into  150,000 
shares  of  the  par  value  of  $100  each.  Of  this  stock  100,000  shares 
are  to  be  common  stock  and  50,000  are  to  be  preferred.  The 
preferred  stock  is  to  be  entitled  to  dividends  at  the  rate  of 
5  per  cent  per  annum,  the  dividend  to  be  cumulative  after 

Jan.  I,  1904.  It  is  provided  that  "in  the  event  of  any 
liquidation  or  distribution  of  the  capital  of  the  company,  no 
matter  by  what  means,  after  the  payment  of  the  debts  of  the  com- 

pany, the  holders  of  the  preferred  stock  shall  be  paid  the  par  value 
thereof,  together  with  accrued  dividends  then  due  and  unpaid,  be- 

fore the  holders  shall  be  entitled  to  any  payment  on  account  thereof, 
and  the  remainder  of  the  assets,  after  payment  as  aforesaid,  shall 
be  distributed  pro  rata  among  the  holders  of  said  common  stock 

exclusively."  All  stock  of  the  company  issued  prior  to  Oct.  7, 
1902,  is  to  be  considered  common  stock,  and  the  holders,  upon  sur- 

render of  it,  are  to  be  entitled  to  an  equivalent  amount  at  par  of 
the  common  stock  of  the  company.  The  amended  articles  of 
incorporation  are  signed  for  the  Florence  Company  by  its  old  offi- 

cers, Guy  C.  Barton,  president ;  William  S.  Cox,  secretary,  and 
Guy  C.  Barton,  Frank  Murphy,  W.  A.  Smith,  W.  V.  Morse  and 
Luther  Drake  as  directors.  It  is  stated  that  at  the  first  annual 
meeting  of  the  new  company,  to  be  held  Jan.  12,  Frank  Murphy 
would  be  chosen  president  of  the  new  company  and  Secretary 
Leussier  retained. 

In  connection  with  the  lease  of  the  companies  the  new  interests 
propose  to  carry  out  a  plan  for  the  construction  of  important  ex- 

tensions to  extend  from  both  Council  Bluffs  and  Omaha.  The 
new  lines  will  be  built  so  that  all  important  points  in  Eastern 
Nebraska  and  Western  Iowa  will  have  electric  railway  con- 

nections. A  line  is  to  be  built  from  Council  Bluffs  to  Gris- 
wold,  Cass  County,  just  across  the  eastern  line  of  Pottawat- 

tamie, a  distance  of  26  miles,  and  lines  are  to  be  built  from  Omaha 
to  Blair,  Fremont,  Platsmouth,  Wahoo  and  Lincoln,  Neb.  The  line 
to  Blair  will  be  about  25  miles  long,  extending  through  Florence 
and  Calhoun.  The  line  to  Fremont  will  be  about  46  miles  long, 
extending  through  Millard,  Elkhorn  and  Valley.  The  line  to 
Lincoln  will  be  56  miles  long,  extending  through  Douglass  and 
Sharp  Counties  to  Saunders  County,,  thence  through  Lancaster 
County  into  Lincoln.  The  line  to  Platsmouth  will  be  21  miles  long, 
extending  from  South  Omaha  through  Cass  County. 

The  plan  for  additional  power  development  is  said  to  call  for 
carrying  out  the  gigantic  water-power  scheme  first  proposed  in 
1901.  This  plan  provides  for  the  construction  of  a  large  dam  about 
4  miles  south  of  Fremont.  This  dam  will  be  but  25  ft.  wide  at  its 
base,  but  1260  ft.  wide  at  the  top,  which  will  be  about  30  ft.  from 
the  peak  of  the  bluffs.  A  waterfall  of  157  ft.  will  be  obtained.  To 
secure  water  to  fill  the  dam,  which  will  create  a  lake  4  miles  long 
by  miles  wide,  and  137  ft.  in  depth  at  the  dam,  the  Platte  River 
will  be  tapped  several  miles  west  of  the  site  of  the  dam,  and  water 
will  thus  be  conducted  into  the  lake. 

INTERURBAN  STATION  AT  CLEVELAND 

It  is  announced  that  within  sixty  days  work  will  start  on  the 
construction  of  the  proposed  interurban  freight  station,  which  will 
be  located  on  Erie  Street,  Cleveland,  on  property  which  has  been 
held  by  the  interurban  companies  for  more  than  a  year.  The  sta- 

tion will  be  operated  by  the  Suburban  Depot  Company,  interested 
in  which  are  the  Cleveland  Electric  Railway  Company,  the  Cleveland 
City  Railway  Company,  the  Eastern  Ohio  Traction  Company,  the 
Northern  Ohio  Traction  Company,  the  Cleveland,  Painesville  & 
Eastern  Railway  Company,  the  Lake  Shore  Electric  Railway  Com- 

pany and  the  Cleveland,  Elyria  &  Western  Railway  Company.  With 
the  exception  of  the  Eastern  Ohio  Traction  Company  the  business 
of  these  roads  is  operated  by  the  Electric  Package  Company.  At 
the  present  time  the  Eastern  Ohio  Traction  Company  has  a  small 
temporary  station  on  this  site,  but  when  the  new  building  is  com- 

pleted it  will  probably  join  with  the  others.  While  the  station 
will  be  devoted  almost  wholly  to  freight  and  express  business, 
there  will  be  waiting-rooms  for  the  accommodation  of  travelers.   

THE  INTERSTATE  RAILWAY  COMPANY 

In  addition  to  its  purchase  of  control  of  the  United  Power  & 
Transportation  Company  the  Inter-State  Railway  Company  has 
secured  the  charters  and  present  capital  stock  of  the  following  new 
companies,  with  the  consequent  right  to  build : .  Reading  Power 
Company,  of  Reading ;  West  End  Electric  Street  Railway  Com- 

pany, of  Reading ;  The  Arch  &  Green  Street  Railway  Company,  of 
Norristown ;  East  Side  Street  Railway  Company,  of  Reading; 
Chester  &  Rose  Valley  Street  Railway  Company,  of  Delaware 
County ;  West  Side  Street  Railway  Company,  of  Norristown ; 
Chester  &  Middletown  Street  Railway  Company,  of  Delaware 
County;  Chester  &  Rockdale  Street  Railway  Company,  of  Dela- 

ware County;  the  Darby  &  Fernwood  Street  Railway  Company, 
of  Delaware  County;  Black  Bear  Street  Railway  Company  (Potts- 
town  to  Reading)  ;  Womelsdorf  &  Myerstown  Street  Railway  Com- 

pany, of  Lebanon  County ;  Twelfth  &  Thirteenth  Street  Railway 
Company,  of  Reading;  South  End  Street  Railway  Company,  of 
Reading;  Front  &  Fifth  Street  Railway  Company,  of  Reading; 
Hamburg  Street  Railway  Company,  of  Hamburg,  to  Reading; 
Birdsboro  Street  Railway  Company,  of  Birdsboro,  to  Reading;  the 
Lima,  Gradysville  &  West  Chester  Electric  Street  Railway  Com- 

pany, of  Delaware  County;  Colwyn  &  Ridley  Park  Street  Railway 
Company;  Clifton  &  Sharon  Street  Railway  Company,  of  Sharon 
Hill ;  Trenton,  Pennington  &  Hopewell  Street  Railway  Company, 
of  New  Jersey. 

The  official  circular  to  the  stockholders  of  the  United  Power  & 

Transportation  Company  says  that  the  majority  interest  in  the  com- 
pany has  been  sold  at  $75  per  share,  payable  in  forty-year  collateral 

trust  gold  coupon  bonds,  to  be  issued  by  the  Inter-State  Railway 
Company,  as  of  Feb.  i,  1903,  and  to  bear  interest  at  the  rate  of  3  per 
cent  the  first  year,  3^  per  cent  for  the  second  year,  and  4  per 
cent  for  the  third  year  and  thereafter.  The  bonds,  in  addition  to 
the  obligation  of  the  Interstate  Railways  Company,  will  be  secured 
by  a  deposit  with  the  Real  Estate  Title  Insurance  &  Trust  Com- 

pany, of  Philadelphia,  as  trustee,  of  the  United  Power  &  Transpor- 
tation Company  stock  purchased.  The  issue  will  be  limited  to  the 

amount  necessary  to  take  up  the  present  outstanding  stock  of  the 
United  Power  &  Transportation  Company. 

Every  stockholder  of  the  United  Power  &  Transportation  Com- 
pany is  to  have  the  right  to  sell  his  stock  on  the  same  terms  until 

January  6,  1903,  inclusive,  and  thereupon,  on  depositing  his  shares 
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delphia, trustee,  in  exchange  for  negotiable  receipt,  shall  have  the 

right  to  subscribe  for  stock  of  Interstate  Railway  Company  in  the 
proportion  of  one  share  for  every  fourteen  shares  of  United  Power 
&  Transportation  Company  stock  sold  by  such  subscriber. 

The  United  Power  &  Transportation  Company  held  interests  in 
the  following  companies :  Citizens'  Electric  Light  &  Power  Com- 

pany, of  Delaware  County ;  Delaware  County  &  Philadelphia  Elec- 
tric Railway,  Edison  Electric  Illuminating  Company,  of  Lebanon; 

Lebanon  Valley  Street  Railway  Company,  Llolmesburg,  Tacony 
&  Frankford  Railway,  Roxborough,  Chestnut  Hill  &  Norristown 
Railway  Company,  Schuylkill  Valley  Traction  Company,  Trenton 
Street  Railway  Company,  United  Traction  Company,  of  Reading; 
Wilkesbarre  &  Wyoming  Valley  Traction  Company,  of  Wilkes- 
barre ;  Dallas  &  Harvey's  Lake  Railway  Company,  Wilmington  & 
Chester  Traction  Company,  Wilmington  City  Electric  Company, 
Southwestern  Street  Railway  Company. 
The  officers  of  the  new  company,  as  announced,  are :  Frank  O. 

Briggs,  of  Trenton,  N.  J.,  State  Treasurer,  president ;  W.  W.  Light, 
of  Reading,  secretary-treasurer ;  O.  S.  Geiger,  of  Reading ;  Frank 
L.  Hansell,  William  F.  Eidell  and  George  H.  B.  Martin,  directors. 

ELECTRIC  RAILWAYS  IN  CONNECTICUT 

From  the  extent  of  the  plans  of  the  electric  railway  companies 
that  have  already  filed  applications  with  the  Secretary  of  State  of 
Connecticut  for  charters,  and  from  the  announcements  made  by 
prospective  applicants  for  charter  rights,  the  indications  are  that 
there  will  be  witnessed  at  Hartford  a  repetition  of  the  struggle 
between  the  steam  railroads  and  the  electric  railways  that  has  been 
a  feature  of  the  Legislature  for  several  years  past,  and  if  a  majority 
of  the  projects  are  successful  and  build  lines  the  State,  as  a  center 
of  electric  railway  operations,  will,  size  considered,  outrank  any 
other  Eastern  State.  Among  the  more  important  propositions  are 
the  construction  of  a  line  between  Hartford  and  Norwich,  the  clos- 

ing by  the  Connecticut  Railway  &  Lighting  Company  of  the  gaps 
in  a  line  between  Waterbury,  Bridgeport  and  Stamford,  the  con- 

struction of  a  line  between  Middletown  and  New  Haven,  the  con- 
struction of  a  line  between  Hartford  and  Middletown,  the  con- 
struction of  a  line  to  connect  Meriden,  Berlin,  Newington  and 

Middlefield.  These,  as  has  just  been  stated,  are  the  more  important 
projects;  but  in  addition  to  them  the  applications  filed  by  com- 

panies less  pretentious  and  the  applications  filed  by  existing  com- 
panies for  additional  rights,  in  themselves,  make  a  showing  that 

would  be  extremely  creditable. 
The  line  between  Hartford  and  Norwich,  the  longest  of  the  new 

propositions,  will  extend  over  practically  new  ground.  It  is  pro- 
posed to  reach  the  Manchester  Tramway  Company's  lines,  some  8 

miles  east  of  Hartford,  via  the  towns  of  Bozrah,  Lebanon,  Colum- 
bia, Coventry,  Andover  and  Bolton,  taking  a  southerly  route  from 

the  line  of  railroad  travel,  and  for  the  most  part  well  away  from 
any  steam  roads.  Willimantic,  the  most  important  city  between 
Hartford  and  Norwich,  and  between  which  and  Norwich  an  elec- 

tric railway  is  now  being  built,  will  not  be  touched  by  the  proposed 
line.  The  identity  of  but  few  of  those  behind  this  project  has  been 
made  known,  and  there  is  considerable  speculation  as  to  the  in- 

terests involved. 
The  plan  of  the  Connecticut  Railway  &  Lighting  Company  for 

closing  the  gaps  in  the  line  between  Waterbury,  Bridgeport  and 
Stamford  provides  for  an  80-mile  line  that  will  parallel  the  lines 
of  the  New  York,  New  Haven  &  Hartford  Railroad  for  the  entire 
distance.  The  places  through  which  this  line  will  run  are  Water- 

bury, Naugatuck,  Union  City,  Beacon  Falls,  Seymour,  Derby, 
Shepton,  Putney,  Stratford,  Bridgeport,  Fairfield,  Southport,  West- 
port,  Saugatuck,  the  Norwalks  and  Stamford.  This  line  will  make 
electric  railway  travel  between  Waterbury  and  New  York  a  reality. 
The  plans  for  building  lines  between  New  Haven  and  Middle- 

town  and  Middletown  and  Hartford  are  being  promoted  by  the 
same  interests.  The  companies  to  be  organized  to  build  these  lines 
will  be  known  as  the  New  Haven  &  Middletown  Railway  Company 
and  the  Hartford  &  Middletown  Railway  Company.  James  F. 
Shaw  &  Company,  of  Boston,  who  are  interested  in  the  Boston  & 
Worcester  Street  Railway,  now  being  built  between  Boston  and 
Worcester,  are  understood  to  be  the  principal  promoters  of  the 
scheme  to  connect  New  Haven,  Middletown  and  Hartford  by 
trolley,  and  it  is  even  said  that  a  project  is  being  considered  for 
connecting  the  Boston  &  Worcester  Railway  with  the  projected 
lines,  so  as  to  complete  a  line  between  Boston,  Worcester,  Hartford, 
Middletown  and  New  Haven.  New  York,  according  to  report,  is 
the  objective  point,  the  plan  being  to  make  traffic  arrangements 
where  necessary  east  of  New  Haven.  Of  course  this  Boston-New 
York  connection  is  speculation  at  this  time,  but  the  building  of  the 

lines  to  connect  New  Haven,  Middletown  and  Hartford,  with 
the  connections  that  will  be  made,  furnishing  electric  railway  con- 

nections between  three  of  the  principal  cities  of  the  State,  will  be  a 
work  of  great  internal  improvement.  The  New  Haven  &  Middle- 
town  Railway  will  be  30  miles  long,  and  will  be  new,  with  the 
exception  of  a  few  miles.  It  will  extend  from  Middletown  through 
Durham  and  Montowese,  where  connections  will  be  made  with  the 
lines  of  the  Fair  Haven  &  Westville  Railroad,  of  New  Haven.  It 
is  probable  that  two  power  houses  will  be  erected,  one  in  Hartford 
and  one  in  Middletown.  The  line  of  the  Hartford  &  Middletown 
Railway  is  to  begin  in  the  town  of  Wethersfield,  and  will  run  to 
Middletown,  passing  through  Rocky  Hill  and  Cromwell,  a  distance 
of  about  II  miles.  Among  those  interested  in  these  companies  are: 
James  F.  Shaw  and  Charles  H.  Tilson,  of  Brookline,  Mass. ;  Walter 
H.  Trumbull,  of  Salem,  Mass.,  and  Frederick  C.  Hinds,  of  Newton, 
Mass.,  besides  Charles  E.  Perkins,  Thomas  C.  Perkins,  Arthur 
Perkins  and  Harrison  B.  Freeman,  Jr.,  of  Hartford ;  Frank  D. 
Haines,  of  Middletown,  and  Harrison  Wagner,  of  New  York. 
The  Willimantic  Traction  Company,  now  building  an  electric 

railway  from  Baltic,  through  Willimantic  to  South  Coventry,  ac- 
cording to  report,  plans  to  build  from  South  Coventry  to  Rockville 

or  Manchester,  and  then  to  Hartford.  As  connections  are  made  at 
Baltic  between  the  lines  of  the  Willimantic  Traction  Company  and 
the  Norwich  Street  Railway,  Willimantic  will  thus  have  electric 
railway  connections  on  the  east  with  Norwich,  and  on  the  west 
connection  will  be  made  to  Hartford.  Little  is  heard  this  year  of 
the  project  for  connecting  Willimantic  and  Southbridge,  Mass.  It 
is  improbable  that  anything  will  be  done  with  this  project  this  year. 
The  Stamford  Street  Railway  Company  announces  that  it  will 

apply  to  the  Legislature  for  further  important  extensions  of  its 
lines.  Among  these  projected  extensions  is  a  line  to  Long  Ridge. 
Another  branch  proposed  runs  to  Darien  Station. 

The  Waterbury  &  Woodbury  Railroad,  promoted  by  Waterbury 
and  New  Haven  interests,  will  apply  for  a  charter  to  build  a  road 
to  connect  Waterbury  and  Woodbury.  This  line  will  extend 
through  Middlebury,  Southbury,  Pomperang,  Oxford  and  Hotch- 
kissville.  Christopher  Stroebel,  of  Waterbury,  is  the  principal 
promoter  of  this  company. 
The  Stafford  Springs  Street  Railway  Company  will  apply  for 

permission  to  increase  its  capital  stock  to  $1,500,000;  to  change  the 
name  of  the  Worcester  &  Hartford  Street  Railway  Company,  and 
to  transfer  its  officers  from  Stafford  Springs  to  Hartford.  The 
company  will  also  ask  for  new  locations  in  Stafford  Springs,  and 
through  Stafford  Hollow  to  the  Massachusetts  line;  also  for  a  new 
route  in  Rockville.  Interests  indentified  with  this  company  and 
the  Hartford  &  Springfield  Street  Railway  Company  will  apply  for 
a  charter  for  a  road  from  Crystal  Lake,  Ellington,  to  connect  with 
the  tracks  of  the  Stafford  Springs  Company;  thence  to  North 
Somers,  East  Longmeadow  and  Hampden,  Mass. 

It  is  the  intention  of  the  New  London  Street  Railway  to  extend 
its  tracks  to  take  in  East  New  London,  leaving  Main  Street  and 
going  to  Riverside  Park.  The  company  will  ask  the  Legislature  for 
an  amendment  to  its  charter  to  permit  this  extension  and  also  to 
furnish  power  and  illumination  for  such  street  railway  as  may 
operate  in  Groton,  connecting  therewith  by  a  cable  across  the 
Thames  River.  There  is  no  assurance  when  the  Riverside  exten- 

sion will  be  built,  but  it  undoubtedly  will  be  undertaken  within  the 
next  year  or  two. 
A  charter  is  to  be  applied  for  by  the  Groton  &  Stonington  Stret 

Railway  Company.  Aside  from  the  fact  that  Cortland  E.  Colver  is 
the  principal  promoter  of  this  company,  and  that  Judge  Ralph 
Wheeler,  of  the  Superior  Court,  has  approved  the  application  of 
the  company,  little  information  concerning  the  project  is  obtain- 
able. 

Application  is  to  be  made  for  a  charter  for  a  line  between  Bran- 
ford  and  Westbrook,  passing  through  Guilford,  Madison  and  Clin- 

ton. This  line  will  parallel  the  shore  line  of  the  New  York,  New 
Haven  &  Hartford  Railroad  between  the  points  named.  Samuel 
H.  Chittenden,  James  R.  Meigs,  Winthrop  G.  Bushnell  and  A. 
William  Sperry  are  the  signers  of  this  application. 

The  Fair  Haven  &  Westville  Railroad,  of  New  Haven,  will  apply 
for  permission  to  build  a  number  of  new  lines.  Extensive  and 
important  lines  are  to  be  built  within  the  city,  and  important  subur- 

ban extensions  are  contemplated.  The  company  will  ask  for  the 
right  to  build  from  the  terminus  of  its  line,  as  laid  out  and  partly 
built  in  Derby,  through  Derby  Turnpike  and  New  Haven  Avenue, 
to  connect  with  the  lines  of  the  Connecticut  Railway  &  Lighting 
Company.  The  company  also  desires  to  build  a  line  from  the 
terminus  of  its  line  in  Montowese  to  North  Haven,  and  thence 
to  Wallingford.  The  Winchester  Avenue  Street  Railway,  which 
is  controlled  by  the  Fair  Haven  &  Westville  Railway,  will  also 
seek  permission  to  build  a  number  of  important  extensions. 

Charles  H.  Tredennick,  Edmund  E.  Schmelzer,  George  P.  Smith, 
Ernest  P.  Moss,  David  Higgins  and  Ellis  B.  Baker  have  given 
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notice  of  their  intention  to  apply  for  a  charter  to  construct  a  line  in 
Meriden,  Berlin,  Newington  and  Middlefield,  and  on  certain  streets 
in  Hartford. 
The  Hartford  Street  Railway  Company  has  given  notice  of  its 

intention  to  apply  for  an  amendment  to  its  charter  so  that  it  will 
be  permitted  to  extend  its  lines  from  its  present  terminus  in 
Wethersfield  to  Rocky  Hill  and  also  for  permission  to  connect  its 
lines  by  a  trestle  over  the  East  Hartford  railroad  crossing. 

The  East  Hartford  &  Glastonbury  Horse  Railroad  Company  will 
ask  for  permission  to  change  its  corporate  name,  and  it  will  also 
petition  for  permission  to  extend  its  present  terminus  in  Burn- 
side  to  Church  Street,  through  Church  Street  and  through  Silver 
Street  to  connect  with  its  present  line  on  Main  Street,  East  Hart- 

ford, and  for  permission  to  build  a  branch  in  East  Hartford 
through  Naubic  to  connect  with  its  present  line  in  Glastonbury. 

Nelson  Morgan,  of  Groton,  will  seek  a  charter  for  the  construc- 
tion of  a  line  to  connect  Groton  and  Westerly. 

The  Meriden,  Southington  &  Compounce  Tramway  Company 
will  petition  for  permission  to  make  important  extensions.  The 
company  wants  to  extend  the  line  to  Cheshire,  starting  at  Milldale 
and  intersecting  the  old  turnpike  running  between  New  Haven 
and  Southington.  The  company  also  wants  to  run  to  Marion,  be- 

ginning at  Milldale,  following  the  Meriden  and  Waterbury  turn- 
pike, or  crossing  private  land,  and  the  tracks  of  the  New  York, 

New  Haven  &  Hartford  road,  and  thence  to  Wolcott  Center.  The 
proposed  line  will  continue  to  follow  the  turnpike,  passing  through 
Cheshire,  Wolcott  and  Waterbury.  At  the  latter  place  connection 
will  be  made  with  the  line  of  the  Connecticut  Railway  &  Lighting 
Company.  The  road  also  seeks  permission  to  make  extensions  in 
the  city  of  Meriden,  also  to  run  to  Hubbard  Park,  and  the  summit 
of  West  Peak,  which  is  partly  in  the  towns  of  Meriden,  Berlin  and 
Southington.  The  company  also  asks  to  be  allowed  to  extend  its 
tracks  along  the  road  between  Kensington  and  Berlin.  The  pro- 

posed extensions  will  materially  increase  the  mileage  of  the  com- 
pany. 

 ♦♦♦  

COMBINATION  OF  GERMAN  ELECTRICAL  MANUFACTURERS 

Announcement  is  made  from  Berlin  that  the  Allgemeine  Elek- 
tricitats-Gesellschaft  and  the  Union  Elektricitats-Gesellschaft  have 
reached  an  agreement  amounting  to  a  practical  consolidation,  the 
directors  of  each  company  being  elected  members  of  the  board  of 
the  other,  so  that  the  management  is  identical,  though  the  com- 

panies nominally  remain  separate.  A  movement  has  been  on  foot 
for  several  months  to  effect  a  consolidation  of  the  leading  manu- 

facturing interests,  and  this  is  the  first  practical  outcome  of  these 
negotiations.  The  Allgemeine  took  the  lead  in  this  effort.  The 
first  offer  was  made  to  the  Schuckert  Company,  of  Nuremberg, 
which  surprised  the  country  last  summer  by  announcing  sensa- 

tional losses  through  the  shrinkage  in  value  of  its  securities  and 
]jlant.  The  negotiations  came  to  nothing  through  the  refusal  of 
the  Schuckert  directors  to  accept  the  terms  offered.  The  Allge- 

meine then  entered  into  negotiations  with  the  Union,  and  the 
announcement  of  the  conclusion  of  the  deal  caused  a  rise  in 
electrical  stocks,  Allgemeine  gaining  6^4  and  Union  2  1-3  points. 
The  Union  owns  the  Thomson-Houston  patents  for  Germany  and 
neighboring  countries. 

The  Siemens  &  Halske  Company,  which  is  the  third  large  German 
manufacturing  company,  has  not  as  yet  entered  the  combination. 

PERSONAL  MENTION 

MR.  BENJAMIN  F.  FILLMORE,  who  was  identified  with  the 
building  of  the  first  street  railway  lines  of  Scranton,  Pa.,  died  a  few 
days  ago  at  his  home  in  that  city,  aged  seventy-one  years.  He  was 
a  railroad  contractor  for  many  years,  and  built  the  Green  Ridge, 

Providence  &  Dunmore  and  People's  lines. 
HON.  CHARLES  P.  GRIFFIN,  president  of  the  Toledo  & 

Indiana  Railway,  and  prominently  identified  with  the  promotion 
of  electric  railways  in  Northwestern  Ohio,  died  a  few  days  ago  a 
^lis  home  in  Toledo.  The  Toledo  &  Indiana  Railway  has  recently 
begun  operations,  and  Mr.  Griffin  had  been  very  active  in  supervis- 

ing the  work  of  the  company.  Mr.  Griffin  served  five  terms  in 
tlie  Ohio  Legislature.   He  was  sixty  years  old. 

MR.  A.  FAIVELEY,  chief  engineer  of  power  stations  of  the 
Metropolitan  Underground  Railway  Company,  of  Paris,  who  has 
been  making  a  visit  in  this  country  inspecting  electrical  railway 
and  lighting  stations,  returned  to  France  Dec.  25.  Mr.  Faiveleyhas 
made,  while  in  America,  a  very  extensive  trip,  which  included  a 
visit  to  the  Pacific  coast,  and  stated  in  a  recent  interview  that  he 
found  much  to  interest  him  in  the  cities  which  he  visited. 

MR.  W.  B.  POTTER,  chief  engineer  of  the  railway  department 
(if  the  General  Electric  Company,  was  a  visitor  in  Chicago  recently. 
While  in  that  city  he  spent  seme  time  looking  over  the  electrical 
equipment  of  the  Aurora,  Elgin  &  Chicago  Railway,  and  expressed 
himself  as  very  well  pleased  with  its  performance.  The  high-speed 
tests  which  he  is  to  conduct  in  behalf  of  his  company  on  the  Aurora, 
Elgin  &  Chicago  lines  he  says  will  not  be  undertaken  until  the 
completion  of  the  Elgin  branch,  which  will  offer  track  most  favor- 

able for  tests  over  70  miles  per  hour. 

MR.  ALBION  E.  LANG,  the  retiring  president  of  the  Toledo 
Railway  &  Light  Company,  of  Toledo,  Ohio,  was  recently  presented 
with  a  handsome  gold  watch,  watch  chain  and  pencil  attachment  by 

the  employees  of  the  company  as 
a  tribute  of  love  and  esteem.  The 
affair  was  planned  very  quietly, 
and  was  a  complete  surprise  to  Mr. 
Lang.  A  delegation  of  fifty  em- 

ployees of  the  company,  represent- 
ing all  the  employees,  surprised 

Mr.  Lang  while  he  was  at  work. 
The  presentation  was  made,  and 
then  a  presentation  dedication, 
signed  by  every  employee  of  the 
company,  was  read.  Mr.  Lang,  in 
replying,  said  that  he  had  not  ne- glected to  count  the  cost  of  parting 
with  old  associates,  and  that  he 
was  not  severing  his  connection 
with  the  company  entirely,  and 
certainly  would  not  lose  his  in- terest either  in  the  men  or  the 
company,  although  he  might  not 
management.  Mr.  Lang  was 
County,  Ohio,  in  1849,  and 

I  as  owner  of  the 

He  effected  the  con- 

ALBION  E.  LANG 

It- 

be    actively    engaged  in 
born    at    Huntington,  Lorain 
entered  the   street  railway  business  in  i 
Monroe  &  Door  Street  Railroad,  in  Toledo. 
solidation  of  several  lines  in  1885,  and  in  1888  became  president  of 
the  consolidated  system.  In  1895  a  second  consolidation,  under  the 
name  of  the  Toledo  Traction  Company,  was  arranged.  At  this 
time  Mr.  Lang  was  president  of  the  Toledo  Consolidated  Electric 
Company,  the  two  companies  controlling  the  entire  street  railway 
and  lighting  business  of  the  city.  Later  on  the  Toledo  Railways  & 
Light  Company  was  organized  as  the  successor  of  the  Toledo  Trac- 

tion Company,  which  on  July  i  had  obtained  control  of  the  Toledo 
Consolidated  Electric  Company.  Mr.  Lang  served  as  president  of 

the  American  Street  Railway  Association  in  1898.  Mr.  Lang's 
plans  for  the  future  are  not  definitely  settled,  but  he  will  probably 
spend  the  coming  winter  in  California.  This  is  the  first  time  for 
a  long  number  of  years  that  Mr.  Lang  has  not  been  actively  en- 

gaged in  business,  and  the  relaxation  from  care  will  afford  a 
pleasant  change.  He  has  acquired  considerable  property  during 
his  business  career,  and  believes  under  these  circumstances  it  is  his 
duty,  as  well  as  privilege,  not  to  undertake  other  arduous  business 
engagements.  This  will  not,  however,  mean  idleness  for  a  man 
of  Mr.  Lang's  temperament  and  mental  resources,  as  his  friends well  know. 

MR.  J.  C.  M.  ROHL,  general  manager  of  the  Hamburg  Street 
Railway  Company,  of  Hamburg,  Germany,  president  of  the  Ger- 

man Street  Railway  Association,  and -first  vice-president  for  a 
number  of  jears  of  the  Interna- 

tional Street  Railway  Associa- 
tion of  Europe,  died  in  Ham- 
burg Nov.  8.  Mr.  Rohl  was  a 

gentleman  of  very  charming 

personality,  and  was  also  con- sidered as  one  of  the  ablest 

street  railway  managers  in  Eu- 
rope. He  was  born  in  Lubeck 

in  1850,  and  in  1864  entered  the 
service  of  the  Lubeck  &  Kleinen 

Railroad  Company.  He  be- 
came connected  with  the  Ham- 
burg street  railway  system  in 

1868,  and  was  gradually  pro- 
moted until  he  became,  in  1889, 

general  manager  of  the  com- 
pany. Under  his  management 

the  system  was  greatly  ex- 
tended and  equipped  with  electricity.  Mr.  Rohl  was  one  of  the 

founders  of  the  German  Street  Railway  Association,  was  a  regular 
attendant  at  the  meetings  of  that  association  as  well  as  of  the 
International  Street  Railway  Association,  and  always  took  a 
prominent  part  in  their  councils. 

J.  C.  M.  ROEHL 
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Company 

AKRON,  O. 
Northern  Ohio  Tr.  Co. 

AliB  \NT,  N.  Y. 
United  Traction  Co. 

BINGHAMTON,  N.  Y. 
Blnghamton  St.  By. Co  

BOSTON,  MASS. 
Boston  Elev.  By.  Co. 

Massachusetts  Elec.  Cos 

BROOKLYN,  N.  Y. 
Brooklyn  B.  T.  Co. 

BUFFALO.  N.  Y. 
International  Tr.  Co.. 

CHABLESTON,  S.  C. 
Charleston  Congol'ted By.  Gas  «k  El.  Co  

CHICAGO,  ILL. 
Chicago  &  Milwaukee 

Elec.  Ry.  Co  

CLEVELAND,  O. 
Eastern  Ohio  Traction 
Co  

1  m.,  Nov.  '02 •  '  "  '01 
'  June  '02 

"  '01 

12  "  Dec.  '01 
12 "       "  '00 

1  m.,  Sept.  '02 3  "      "  '02 

1  m.,  Nov.  '02 

"  '01 
"  '02 

5  "       "  '01 

12  m.,  Sept.'Oa 12"  '01 

13  m.,  Sept. '02 12 01 

1  m.,aNov.'02 1  "  "  '01 
5  "  "  '02 
5  "      '  '01 

Cleveland,   Elyria  & Western  

Cleveland,  FainesTille 
«t  Eastern   

COVINGTON,  KY. 
Cincinnati,  Newport 
&  Covington  By.  Co. 

DETROIT,  MICH. 
Detroit  United  By.. 

Detroit  and  Port  Hn 
ron  Shore  Line  (Rapid 
By.  System)  

DULUTH,  MINN. 
Doluth-Snperlor  Tr... 

Period 

1  m. 
1 
5 
5 
12 13 

Nov.  '02 

"  '01 "  '02 
"  '01 

June  '02 

"  '01 

1  m., 

I  " II  " 11  " 
1  m., 

10  " 

Nov.' 

Nov. 

Oct. 

1  m.,  Nov.  '02 

1  " 10  " 

10  " 12" 12  " 

'01 

"  '02 "  '01 

Dec.  
'01 

"  '1)0 

Oct.  '02 

"  '01 
"  '02 "  '01 

Dec.  '01 

"  '00 

I  m.,  Aug.  '02 1  "  '01 
8  "  "  '02 
8  "      "  '01 

1  m. 

I  " II  " 

11  " 
12" 12" 

Nov.  '02 

"  '01 "  '02 
"  '01 

Dec.  'Oi 

"  '00 

1  m.,  Nov.  '03 1 01 
5  "  "  '02 
5  "  "  '01 

1  m.. 

I  " II  " 
11  " 

e  M O.S 
2  « 

oW 

63,362 

50,19> 
818,93' 

268,96: 617,011 
513,;25 

132,606 414,635 

1.5.975 
15,1(17 98,335 
95,150 

11,321,030 
10,869,490 

6,090.1  OS 
5,778,133 

1,057,666 996.851 
5,760,177 
5,475,081 12,789,705 
12,101,198 

292,878 
283,;  10 1,613,818 

2,7ol,503 

.39,775 
42  961 

478,781 
367,082 

14,112 12,04: 
177,251 
159,453 

17,365 
161,071 

27,924 21,125 276,135 229,853 
249,26U 
179,698 

16,313 15,639 

160,67" 

139,824 
164,971 
141,112 

96,118 
74,525 596,156 

535,784 

293,671 
256,.379 

3,179,U92 2,789,614 
2,219,171 
3,575,377 

33,11 27,979 204,644 
184,935 

46,416 39,217 
489,ail 413,163 

34,672 
27,746 

185,302 164,458 *  350,845 
*  317,475 

81,990 251,739 

9,135 
8,304 53,810 48,62 

7,862,571 

7,336,59' 3,827,372 
3,915,486 

602,.530 
661.249 

3,129  279 

3,'j97,10' 8953314 
7970635 

160.695 
174,195 829,697 

1,203,88S 

26,258 
26,113 

283  330 237,1 

6,389 5,804 
72,784 68,234 

10,14: 89,603 

16,745 12,370 
154,836 125,768 
136,865 103,393 

9,6.55 8,558 86,620 
71,8U1 

"  87,102 
"  89,593 

*  53,295 
*  45,741 

*  344,036 
*  337,615 

167,494 
148.68:! 

1,791,31',] 1,531,049 *  1.596765 
*  1439058 

*21,187 
*  1 7,446 

*1 1 7,364 
*99,350 

26,426 23,199 259  674 236,373 

28,690 
22.44); 133.575 

104,510 
266,166 
196,249 

50,616 163,897 

6,840 
6,803 

44,5.-5 
46,539 

3,4.58,4.58 3,532,899 

2,262,796 
1,863,648 

4.55.136 
335  601 

3,630,898 

i,077.) ' 

3,837,490 
4,130,563 

132,183 109,515 
184.121 

1,557,621 

13,516 16,848 

195,.'S61 129,098 

7,723 6,337 104,467 
91,218 

7,2-<!4 

71,468 

11,180 

8,756 121,309 104,085 
113,394 
77,304 

6,558 
7,0^1 

74,05' 

68,023 

77,""" 

71,530 

42,823 28,784 252,130 
208,169 

126,1 77 
107,696 

1,407,773 
1,2.58,565 
1,322  040 
1,136,219 

10,930 
10,533 87,280 
85,585 

19,990 
17,018 239,587 186  890 

12,850 
12,4;a8 77,556 
63,494 136,162 141,133 

23,866 
71, .598 

2,836,560 
2,896,359 

1,391,239 937,206 

78,383 93,399 
394,57k 501,533 

13,605 12,673 
113,317 
115,419 

6,033 54,574 

57,023 
34,562 

73,500 72,500 

22,238 

15,80: 
131,230 
125,328 

70,140 64,239 743,37 
663,515 
6,52,277 
616,468 

9,811 9,195 100  221 
100,755 

S  >  u-a 
o<:  o  c (J  ̂   ***  4> 

15,840 
10,009 
56,018 41,016 

130,004 
55,117 

26,750 
91,299 

621.898 
636,539 

871,557 
935,443 

53,802 
16,116 389,543 

1,056,088 

911 

4,175 82,345 13,680 

1,190 16,894 

55,371 42,742 

5,369 

t980 
20,585 
13,977 

120,899 83,841 

56,037 

43,467 664,396 
SOi.OSl 670,139 
519,751 

10,179 

7,8-33 

123,366 

86,135 

Company 
Period 

To
ta
l 
 Gr
os
s 

Ea
rn
in
gs
 

Op
er
at
in
g Ex
pe
ns
es
 

1 

Ne
t 

Ea
rn
in
gs
 

De
du
ct
io
ns
 

Fr
om
  

In
co
me
 

Ne
t 
 

In
co
me
, 

Am
ou
nt
  Av
ai
l-
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for 

Di
vi
de
nd
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ELGIN,  ILL. 
Elgin,      Aurora  & Southern  Tr  

1  m 

.,Nov. 

'02 

33,542 21,073 

12  469 

8,3.33 
4,1:36 

1  " 

*• 

'01 

27,.321 
17,l:j7 

10,184 
8,333 

1,851 

11  " 

" 

'02 

375,433 231,3:58 1.54,194 91,667 
68,527 

11  '• 

'01 

331,465 

187,42') 

144,039 91,667 
.53,373 

FINDLAY,  O. 
Toledo,  Bowl'g  Green &  Southern  Traction 
Co 

1  m. 

,  Nov. 

'02 

24,289 13,173 11,116 

1,991 
9,126 

1  " 

'01 

15,833 11,067 

4,766 

635 4,1:30 

7  " 

'02 

142,108 

76  328 
65,880 28,989 

36  890 

7  " 

'01 

105,.329 67,679 
37,649 

20,753 

16,898 
HAMILTON,  O. 
The  Cincinnati, Dayton 

1  m. 

,  Nov. 

'03 

39,967 
20,720 

19,247 16,1.55 3,093 

&  I'oledo  Trac.  Co... 

6  " 

'03 

266,2i6 134,574 131,612 

9?,&08 33,734 
LONDON,  ONT. London  St.  By  Co 1  m. 

Nov, 

'03 

12,3.56 

7,208 
5,148 

1  850 3,398 

1  " 

'01 

12,084 

6,002 6,"82 

3,176 

3,907 

11  " 

'02 

139,662 

85,438 
54,2:M 

24,044 

31,189 

11  " 

" 

'01 

128,898 

76,276 

50,622 21,976 38,646 MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & Lt.  Co  1  m. 

,  Nov. 

'02 

239,015 105  878 

133,137 

65,474 

1  " 

'01 

206,3.56 102  286 
104,0-19 

63,166 

40,903 

11" 

" 

'03 

2,493  809 1,167  289 
1,326,.53( 

7:32,388 
594,333 

11  " 

** 

'01 

2,198,416 
1,079,875 

1,118,.541 

687,977 

4:30,564 

12" 

Dec, 

'01 

2,443,343 1,185,534 1,356,808 755,1.39 501 '669 

12" 

'00 

2,220,698 1,129,787 1,090,911 
834i665 S66|247 

Twin  City  R.  T.  Co  
1  m. 

Nov. 

'02 

309,46S 147,168 

162.;i00 
60.333 

1 02,067 

1  " 

'01 

268.517 

114,444 

".54,073 

58,  .350 
95I723 

11  " 

'03 

3,280.880 1,478,713 1,8113.166 65i,20O 
1  150]966 

U  " 

" 

'01 

2,879,634 
1,301,:345 l,578,-389 

619,787 

958,501 

MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. . . 1  m. 

,  Nov. 

'02 

172,873 
103.628 69,243 

16,076 
53,167 

1  " 

'01 

154,912 96,489 58,433 13,967 
44  455 

3  " 

'I 

\"i 

354,377 
200.047 

154,230 33  088 
1331 63 

" 

'01 

3-«,973 

181,700 139,373 
29,350 

109^923 

NEW  YORK  CITY. 
Manhattan  Ry.  Co  12  m .,Sept. 

'02 

11,583.546 5,545  395 
6  038  1.51 

2,713  089 

3  :336  062 

12  " 

'01 

10,455,873 5,3-38,649 

5,137,3-23 

3,683^33 
3i444|091 

Metropolitan  St.  Ry.. 3  m. Dec. 

'01 

3,887,936 1,733,972 

'3,143,964 

1.151,140 

993,834 

3  " 

'00 

3, 786  ftiO 
1,699,649 3,086,381 1,138,467 

947,914 

13  " 

June 

'02 

15,866,641 
7,385,883 8,480,758 

4  815  431 3,665  3,37 

12  " 

'01 

14,730,767 6,755,131 

7^9651636 
4,5:34,068 3j43l',567 OLKAN,  N.  Y. Olean  St.  By.  Co  

3  m 

,Sept. 

'02 

18,401 

8,1:35 
10,266 4.062 

6,203 

3  " 

'01 

16  .373 
6  8^7 9,485 

4  200 
5  285 

13m 

. , June 

'03 

56,055 29,118 

36!93;' 

16i318 
10^619 

12" 

'01 

53,018 
26,338 

25,790 16,755 

9I035 
Peekskill  Lighting  & B.  B.  Co  1  m. 

,  Oct. 

'02 

9,03'^ 

5,706 3,317 2,083 
1,234 

4  " 

'02 

37,696 
2 1, .586 16,110 

8,333 

7.777 

13" 

June 

'02 

86,795 

*56,:j93 

30,403 

23.135 7.277 PHILADELPHIA,  PA. 
Union  Traction  Co  13  m 

..June 

'02 

14,118,159 6,403,:3:58 
7,715,830 

*6e37781 

1,078,038 

13  " 

'01 

13,431,681 5,836,186 
7,595,494 

*6734338 

'861266 

American  Railways... 
1  ni. Nov 

03 

94,600 

1  " 

'01 

73,>15 

5  " 

'03 

544,059 

5  " 

'* 

'01 

418,947 

13  " 

Tune 

.1 

'03 

1,009,509 

12  " 

'01 

841,298 
ROCHESTER,  N.  Y. Rochester  Ry   1  m. 

,  Nov. 

'03 

91,179 
43,873 

47,306 34  827 

32  479 

1  " 

'01 

85,92:3 
44,963 40,963 35;n62 15^900 

11  " 

'03 

100,458 524,009 480,574 
273,034 

307,549 

11  " 

'01 

934,007 
539,360 384,641 

273,003 113,6:38 

SYRACUSE,  N.  Y. 
Syracuse  R.  T.  Co...  . 

1  m. 

,  Nov. 

'02 

60,429 
33,395 

38,033 
19,025 9,008 

1  " 

'01 

58,636 
31, .563 27.064 

19,025 

8,039 

5  " 

'03 

304,33M 166,363 1:38,065 
95,125 43,940 

5  " 

'01 

383,199 
153,9j3 129,286 95,071 34  216 

TOLEDO,  O. 
Toledo  By.  &  Lt.  Co... 

1  m. 

,  Nov. 

'02 

125,936 

*,55  817 

70,119 

1  " 

'01 

113,1177 

*5;.373 

55,804 

11  •' 

'03 

1,319,483 

*663,889 

656,594 

11  " 

'01 

1,184,705 

*5r2,775 

611,930 

Lake  Shore  Elec.  By.  Co. 1  m. 

'02 

49,122 
25.961 23,161 

NEW  BBIGHTON, 

1  " 

'01 

39,447 31,837 17,610 

7  " 

'03 

237  8,55 
158,911 

78,944 
S.  I. 

7  " 

'01 

187,270 133,383 
53,987 Bichmond  Light  &  B. 

R. Co., formerly  Staten Island  Elec.  Ry. 3  m. Sept. 

'03 

73  687 43,950 
29.737 18,930 10,807 

3  " 

'01 

80,197 
43.103 

38,094 27,231 

10,873 

YOUNGSTOWN,  O. 
Youngstown  -  Sharon 

By.  &  Lt.  Co  
1  m. Nov. 

'03 

43,0:?6 

*22,911 

30,126 

6  " 

June 

'02 
'02 

19.S.993 198,050 

♦  109,851 
♦  110,:J91 

89,141 87,659 
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NEWS  OF  THE  WEEK 

CONSTRUCTION  NOTES 

SAN  BERNARDINO,  CAL.— The  non-arrival  of  rails  from  Europe  is  said 
to  be  delaying  the  completion  of  the  extension  of  the  San  Bernardino  Valley 
Traction  Company's  road  to  Redlands. 
SAN  BERNARDINO,  CAL.— Kohl  Brothers,  owners  of  the  San  Bernardino 

&  Arrowhead  Motor  Road,  intend  to  convert  the  road  into  an  electric  railway 
of  standard  gage.  The  widening  of  the  track  is  under  way.  A  franchise  has 
been  granted  them  over  some  of  the  principal  streets  into  the  business  section 
of  the  city. 
RIDGEPORT,  CONN.— The  Connecticut  Railway  &  Lighting  Company 

will  petition  the  coming  General  Assembly  for  permission  to  build  a  trestle 
connecting  Charles  Island  with  the  main  land  at  Milford  by  a  trolley.  The 
distance  is  about  one-half  mile.  The  trestle  will  be  built  over  the  sand  bar  and 
an  effort  will  be  made  to  boom  the  island. 

BOISE,  IDAHO.— R.  L.  Costigan,  of  Minneapolis,  president  of  the  Inter- 
Mountain  Electric  Railway  Company,  is  in  this  city  to  make  arrangements 
for  beginning  work  on  the  line.  He  is  accompanied  by  E.  S.  Stebbins,  elec- 

trical engineer. 
CHICAGO,  ILL.— It  is  expected  that  the  Aurora,  Elgin  &  Chicago  Rail- 

way will  be  fully  completed  and  in  operation  by  March  1. 
CHICAGO,  ILL.— The  Oak  Park  &  Northern  Railway  Company  has  ap- 

plied for  a  franchise  on  North  Sixty-Fourth  Avenue,  the  compensation  to  the 
city  to  be  5  per  cent  of  the  gross  receipts  after  the  first  five  years. 
TERRE  HAUTE,  IND.— The  Terre  Haute  Electric  Company,  preparatory 

to  beginning  work  in  the  spring,  is  preparing  final  plans  for  the  extension  of 
its  lines  from  Terre  Haute  to  Clinton.    The  line  will  be  18  miles  long. 
INDIANAPOLIS,  IND.— The  Consolidated  Traction  Company  has  filed 

a  map  and  profile  of  the  route  the  company's  line  will  follow  in  Marion, 
Hendricks,  Boone  and  Montgorriery  Counties.  Agents  are  procuring  deeds 
for  the  right  of  way,  and  E.  H.  Hawkins,  president  of  the  company,  says  the 
work  of  constructing  the  line  will  begin  soon.  This  line  will  run  northwest 
to  Crawfordsville. 
MILTON,  IND. — The  new  intcrurban  electric  railway  between  Cambridge 

City  and  Milton  has  been  placed  in  operation. 
SOUTH  McALESTER,  I.  T.— The  Purcell  &  Lexington  Street  Railway 

Company,  with  $100,000  capital,  has  been  incorporated  to  build  an  electric 
railway  between  Purcell,  I.  T.,  and  Lexington,  Okla.  The  incorporators  of 
the  company  are:    William  T.  James,  Thomas  C.  Woods  and  J.  F.  Sharp. 
SOUTH  McALESTER,  IND.  TER.— The  Indian  Territory  Traction  Com- 

pany has  just  commenced  grading  on  its  line  in  this  city  and  connecting  the 
towns  of  McAlester,  Krebs,  Alderson,  Bache,  Dow,  Halieyville  and  Harts- 
horne.    The  road  will  be  25  miles  long. 
CRESTON,  lA. — President  Barker  and  Secretary  Dobbs,  of  the  Creston 

Electric  Railway,  Light  &  Power  Company,  who  returned  from  Chicago  re- 
cently, announce  that  the  company  will  certainly  construct  the  interurban 

railway  from  Creston  to  Winterset  this  coming  year.  They  state  that  they 
completed  a  deal  for  floating  $600,000  in  bonds  by  the  Collins  Construction 
Company,  which  has  the  contract  for  building  the  line.  The  floating  of  the 
bonds  removes  every  obstacle,  and  the  work  of  construction  is  to  be  pushed 
as  soon  as  the  weather  permits. 
WORCESTER.  MASS. — The  Board  of  Aldermen  is  to  give  a  hearing  on  a 

petition  of  the  Worcester  Consolidated  Street  Railway  Company  for  permis- 
sion to  lay  tracks  in  Summer  Street  for  the  purpose  of  doing  a  freight  busi- 

ness. There  may  be  some  opposition  from  the  Boston  and  Maine  Railway, 
whose  line  the  proposed  location  parallels. 

BOSTON,  MASS. — The  Railroad  Commissioners  gave  a  continued  hearing 
Dec.  22  on  street  car  fenders  in  accordance  with  a  resolution  introduced  at 
the  last  Legislature.  A  number  of  inventors  were  present  and  submitted 
models  or  drawings.  Among  them  was  Louis  Pfingst,  of  Boston,  whose 
fenders  are  largely  used  in  the  city.  He  submitted  a  model  of  a  new  fender 
and  wheel  guard.  Others  present  were:  Wm.  B.  Collins,  of  North  Dart- 

mouth; O.  Cullison,  of  York,  Pa.;  T.  H.  Sherman,  C.  B.  Forward,  of  Cleve- 
land; J.  M.  Galvin,  of  Boston;  E.  L.  Hem,  representing  the  Hipwood-Barrett 

fender;  F.  B.  Dorey,  of  Cincinnati,  representing  the  Hunter  automatic 
fender,  and  F.  A.  Osborn,  Jr.,  for  the  J.  H.  Thayer  platform  fender.  Mr. 
Dorey  was  given  this  week  in  which  to  file  records  and  submit  his  model  of  a 
fender  which  is  in  use  in  St.  Louis  and  Cincinnati.    The  hearing  then  closed. 

NEWTON,  MASS.— The  Selectmen  of  Weston  have  given  the  Newton 
Street  Railway  Company  the  right  to  operate  cars  over  North  Avenue  from 
the  Waltham  line  to  the  Lincoln  line.  According  to  the  terms  of  the  grant  of 
location,  the  Newton  Company  will  construct  a  boulevard  81  ft.  wide  through- 

out the  entire  length  of  the  line.  The  cars  must  be  in  operation  within 
eighteen  months  from  the  approval  of  the  location  by  the  Railroad  Commis- 

sioners, a  5-cent  fare  must  be  established  between  any  point  in  Weston  and 
Watertown  Square,  and  tickets  must  be  sold  to  children  at  reduced  rates. 
The  company  will  accept  the  location  and  begin  construction  as  soon  as 
possible.  The  company  will  also  petition  for  a  location  in  Lincoln  in  the 
near  future. 

BOSTON,  MASS. — The  Boston  Transit  Commission  has  awarded  to  Harry 
P.  Nawn  a  contract  for  building  a  roof  in  State  Street  on  a  section  of  the 
East  Boston  Tunnel,  extending  from  India  Street  to  Congress  Street.  The 
work  will  cost  $33,420,  and  is  to  be  finished  by  April  15,  1903.  A  bonus  of  $50 
per  day  is  provided  for  having  it  completed  before  that  time,  and  the  con- 

tractor will  forfeit  a  similar  sum  for  exceeding  the  contract  time. 

NORTH  ADAMS,  MASS.— The  Hoosac  Valley  Street  Railway  Company 
will  petition  the  North  Adams  City  Council  for  locations  leading  toward 
Adams,  where  a  petition  for  locations  has  been  filed  already.  The  proposed 
line  will  be  the  second  between  North  Adams  and  Adams. 
GREAT  HARRINGTON,  MASS.— The  New  York  &  Berkshire  Street  Rail- 

way Company,  which  is  to  build  a  line  through  the  western  part  of  Massa- 
chusetts, has  been  granted  a  location  in  the  town  of  Otis.  A  hearing  has 

been  given  in  Sandisfield. 
WORCESTER,  MASS.— A  conference  has  been  arranged  by  the  Railroad 

Commission  between  the  Boston  &  Worcester  Street  Railway  Company  and 
the  officials  of  the  town  of  Southboro,  in  order  to  bring  about  a  settlement  of 
the  differences  as  to  locations  in  Southboro.  The  matter  has  been  gone  over 
at  length  before  the  Commission.    The  conference  is  set  for  Jan.  6. 
SOUTH  HAVEN,  MICH. — A  company  has  been  organized  here,  with 

$75,000  capital,  to  build  an  electric  railway  in  South  Haven  for  local  service, 
and  also  an  interurban  to  Paw  Paw  Lake.  Weston  Brothers,  of  Chicago, 
have  been  retained  as  consulting  engineers,  and  have  done  some  preliminary 
work.  It  is  the  intention  to  have  the  South  Haven  city  lines  in  operation 
by  May  1,  1903.  Some  of  the  stockholders  interested  in  the  company  are: 
S.  S.  Dunkley  and  W.  S.  Dewing,  of  Kalamazoo,  Mich.;  George  Bardeen,  of 
Otsego,  Mich.;  G.  J.  Monroe,  M.  Hale,  C.  H.  Williams,  of  South  Haven. 
Messrs.  Dunkley  and  Williams  are  of  the  Dunkley-Williams  Company,  which 
operates  the  line  of  steamers  between  Chicago  and  South  Haven,  Mich. 

ST.  PAUL,  MINN. — According  to  report,  an  elevated  electric  railway  con- 
necting St.  Paul  and  Minneapolis  and  eventually  a  complete  elevated  rapid 

transit  system  in  both  cities  is  the  project  of  a  syndicate  which  will  ask  the 
Legislature  at  the  coming  session  for  a  thirty-year  franchise.  Sherman  S. 
Smith,  fofmer  member  of  the  Legislature,  represents  the  syndicate,  and  will 
engineer  its  application  for  a  franchise,  it  is  said. 
PLAINFIELD,  N.  J. — Local  interests  have  organized  the  Watchung  Elec- 

tric Railway  Company  to  build  an  electric  railway  along  the  Watchung 
Mountains  from  North  Plainfield  to  Chimney  Rock,  5  miles. 
TRENTON,  N.  J. — The  Monterey  Electric  Railway  Company,  capital 

$1,500,000,  has  been  incorporated  under  the  laws  of  New  Jersey,  to  operate 
street  railways  in  the  city  of  Monterey,  Mexico.  The  incorporators  of  the 
company  are:  Leroy  W.  Sperry,  Edward  F.  Mass,  Simon  K.  Black,  of 
Baltimore. 

ATLANTIC  CITY,  N.  J.— The  Atlantic  City  &  Suburban  Traction  Com- 
pany has  succeeded  in  securing  a  majority  of  consents  of  property  owners 

in  Pleasantville  for  the  construction  of  an  electric  railway  there.  The  com- 
pany has  secured  a  franchise  from  the  Council  of  Absecom.  The  company  is 

reported  to  have  placed  contracts  for  equipment. 

TRENTON,  N.  J. — The  New  Jersey  &  Pennsylvania  Traction  Company  has 
been  granted  a  franchise  for  a  line  on  Calhoun  and  West  Hanover  Streets, 
extending  from  the  Trenton  City  Bridge  to  the  center  of  the  city,  a  distance 
of  about  three-fourths  of  a  mile.  The  conditions  are  much  the  same  as  those 
entailed  in  the  granting  of  the  franchise  for  the  extension  of  the  Trenton, 
Lawrenceville  &  Princeton  Railroad.  The  company  is  required  to  keep  the 
pavement  in  repair,  pay  a  percentage  of  its  gross  receipts  to  the  city,  give 
3-cent  fares  and  free  transfers,  pay  its  motormen  and  conductors  at  least  20 
cents  per  hour,  and  last,  but  not  least,  to  widen  Calhoun  Street  a  distance 
of  15  ft.  for  two  blocks.  The  company  also  secures  the  city  against  damage 
to  the  water  mains  (passing  through  Calhoun  Street)  from  electrolysis.  The 
city  is  given  the  right  to  purchase  the  Delaware  River  Bridge  at  any  time 
The  company  paid  $200,000  for  this  structure,  and  it  affords  the  only  outlet  for 
a  trolley  line  from  this  city  into  Pennsylvania,  unless^he  Pennsylvania  Rail- 

road Company  should  choose  to  let  a  line  be  built  across  the  lower  Delaware 
River  Bridge,  which  is  very  unlikely.  The  extension  of  the  New  Jersey  & 
Pennsylvania  Traction  Company's  line  into  the  center  of  the  city  will  afford 
direct  communication  with  Morrisville  (1  mile)  and  Yardley,  Pa.  (6  miles) 
for  a  single  fare  of  5  cents,  and  doubtless  afford  an  entrance  for  the  Phila- 

delphia, Bristol  &  Trenton  Railway. 
TRENTON,  N.  J. — The  Camden  &  Trenton  Railway,  which  recently  won  in 

the  suit  brought  against  it  to  prevent  it  from  building  under  franchises 
granted  by  the  City  Council,  has  done  some  work,  although  handicapped  by 
the  cold  weather.  Curves  have  been  placed  at  Liberty  and  Adeline  and 
Liberty  and  Grand  Streets,  and  some  track  has  been  laid.  A  number  of 
specially  cast  curves,  frogs  and  switches  are  on  the  ground,  and  will  be 
placed  by  the  company  as  soon  as  the  weather  will  permit. 
CLEVELAND,  OHIO. — It  is  announced  that  the  construction  of  the  Lorain 

&  Eastern  Railway  will  be  begun  by  Jan.  1.  The  road  will  run  from  Rocky 
River,  7  miles  from  Cleveland,  to  Lorain  and  Elyria.  It  is  claimed  right  of 
way  has  all  been  secured.  How  passengers  are  to  get  into  Cleveland  is  not 
stated. 
LIMA,  OHIO. — The  County  Commissioners  have  granted  a  franchise  to  the 

Western  Ohio  Railway  for  a  short  strip  on  the  Spencerville  Pike.  The  com- 
pany is  seeking  an  independent  entrance  into  Lima.  At  present  it  operates 

over  the  tracks  of  the  city  company. 
DAYTON,  OHIO. — Dayton  is  to  have  another  interurban  line,  to  be 

known  as  the  Dayton  &  Camden  Railway.  The  proposed  route  is  over  the 
Dayton  Pike  to  Bowsertown,  Germantown,  Mudlick,  Winchester  and  Camden. 
J.  Borris  and  Peter  Grubbs,  of  Dayton,  are  the  promoters. 
PIOUA,  OHIO. — The  Dayton,  Covington  &  Piqua  Traction  Company  has 

completed  one  of  the  largest  interurban  bridges  in  Ohio.  It  has  three  spans 
120  ft.,  140  ft.  and  100  ft.  in  length,  the  whole  resting  on  two  28-ft.  granite 

piers. 
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EDITORIAL  NOTICE 
Street  railway  nezvs,  and  all  information  regarding  changes  of  officers,  hciv 

equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly 
appreciated  for  tise  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  office  not  later 
than  Tuesday  morning  of  each  laeek,  in  order  to  secure  insertion  in  the 
current  issue. 
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114  Liberty  Street,  New  York. 

The  Transportation  Situation  in  New  York 

During  the  past  week  the  cities  of  New  York  and  Chicago 
have  been  centers  of  street  railway  interest  and  attention,  and 
in  both  history  is  being  made  rapidly.  The  investigations  being 
carried  on  in  both  cities  are  attracting  more  than  the  usual 
attention  from  the  fact  that  the  subject  of  congestion  is  one 
which  is  not  confined  to  New  York  and  Chicago.  Although 

it  may  exist  in  a  "^ore  acute  form  there  than  elsewhere,  the 
same  problem  is  confronting  the  street  railway  companies  in 

most  of  our  larger  cities.  The  impoi'tance  of  finding  a  solution 

to  the  question  has  been  realized  for  a  loi.^'  time  by  the  railway 
companies,  but  owing  to  the  apathy  of  the  public  radical  im- 
proveinents  have  been  impossible.  The  agitation  has  now  come 

to  a  head,  and  as  the  only  satisfactory  solution  is  bel'-er  trans- 
portation facilities,  the  movement,  as  a  whole,  should  be  re- 

garded with  satisfaction  by  both  public  and  companies. 
The  situation  in  New  York  city  during  the  past  year  has 

been  complicated  by  a  number  of  local  conditions,  among 
which  the  construction  of  the  subway  with  the  obstructions 
caused  by  it  in  the  streets  has  probably  been  the  chief  cause 

■of  the  trouble.  Nevertheless,  the  service  rendered  in  New 
York  and  the  actual  number  of  cars  run  through  the  main 
streets  is  remarkable,  and  is  equalled  nowhere  else  in  the 
world.  The  city  has  been  visited  during  the  past  two  or  three 
years  by  delegates  from  a  number  of  municipal  bodies  and 

transportation  companies  from  abroad  as  well  as  from  this 
country,  who  have  made  a  special  study  of  the  transportation 
situation,  and  in  their  printed  reports  these  committees  have 
borne  universal  testimony  to  the  fact  that  not  only  the  results 
achieved  have  been  noteworthy,  but  the  ability  to  operate  as 
many  cars  as  are  done  under  the  present  conditions  in  New 

York  could  only  have  been  acquired  by  many  years  of  ex- 
perience under  exactly  these  conditions. 

The  hearing  on  Jan.  5,  before  the  Railroad  Commissioners, 
on  the  Metropolitan  situation,  brought  out  these  facts,  as  well 
as  the  congested  conditions  of  the  streets,  with  remarkable 
clearness.  Some  of  the  daily  papers  during  the  past  week, 

while  admitting  the  truth  of  the  evidence  as  to  the  outrageous 
condition  of  the  streets  in  the  city,  have  endeavored  to  create 

the  impression  that  the  company  in  its  testimony  was  tr\ing 
to  iTiake  all  kinds  of  excuses  for  not  running  more  cars.  The 
position  of  the  company  is,  however,  as  we  understand  it,  not 
that  of  defendant  but  of  plaintiff  against  the  present  regulations 
of  street  traffic,  which  places  more  importance  on  the  delivery 
of  a  ton  of  coal  or  a  box  of  drygoods  than  on  the  movement 

of  1,500,000  people  a  day.  Mr.  Vreeland  summed  up  the  situa- 
tion clearly  when  he  said  to  the  authorities  and  associations 

represented  at  the  hearing:  "We  have  the  cars,  we  have  the 
power,  and  we  are  anxious  to  run  the  cars,  but  Ijefore  we  can 

run  them  you  will  have  to  keep  the  streets  more  open." 

Interests  of  Public  and  Transportation  Companies  Identical 

The  interests  of  both  public  and  transportation  companies  lie 

;ilong  the  same  lines,  however  much  the  positions  of  either  may 
be  distorted  by  the  sensational  press.  The  companies  are 
naturally  interested  in  carrying  as  many  people  as  possible  and 
in  carrying  them  quickly  to  their  points  of  destination.  To  do 
this  they  are  willing  to  give  as  good  accommodation  as  can 
reasonably  be  expected,  and  that  this  is  a  fact  is  shown  by  the 
constant  improvement  of  rolling  stock  equipment  and  practice 
during  the  last  ten  years.  This  improvement  has  shown  itself 
in  the  direction  of  longer  cars  and  better  accommodations  and 
in  better  heating,  lighting  and  ventilation  than  could  almost 

have  been  imagined  possible  in  street  railway  transportation  a 
decade  ago.  In  many  cases,  however,  and  from  causes  which 

have  been  beyond  the  control  of  the  companies,  the  advan- 
tages which  were  first  expected  from  electric  operation  in  the 

way  of  increased  speed,  have  been  nullified  by  the  increasing 
congestion  on  the  streets,  produced  by  trucks  and  othervehicles, 
as  well  as  by  the  increasing  number  of  cars  themselves.  Statis- 

tics presented  by  Mr.  Vreeland  to  the  Railroad  Commissioners 

in  New  York  on  Jan.  5,  showed,  for  instance,  that  the  running 
time  of  the  cars  on  Broadway  at  present  is  but  little  better  than 

''t  was  with  horse  cars,  and  we  believe  that  the  same  statement 
would  be  true  in  regard  to  the  service  on  Chestnut  Street  and 

Mai'-et  Street  in  Philadelphia,  State  Street,  Aladison  Street, 
Dearborn  Street  and  other  streets  in  Chicago,  and  other 

instanc  -s  which  might  be  cited.  Some  of  these  points  are 
biougttt  out  in  the  article  published  elsewhere  in  this  issue  by 
Mr.  Wheatly,  as  well  as  in  the  reports  of  the  meetings  of  the 
State  Commissioners  in  New  York  last  week. 



62 STREET  RAILWAY  JOURNAL. [Vol.  XXI.    No.  2. 

The  Principal  Causes  of  Trouble 

Any  consideration  of  the  present  problem  of  crowded  cars  in 
our  city  streets  must  take  into  account  the  modern  tendency 
of  urban  growth  which  doubles  the  population  without 
materially  increasing  the  area  of  the  business  section  of  the 

city.  We  refer  to  the  steel  skyscraper  which  increases  enor- 
mously the  density  of  population  and  makes  almost  impossible 

demands  on  all  systems  of  street  transportation.  For  example, 
there  are  many  business  blocks  in  both  New  York  and  Chicago 
consisting  of  single  colossal  buildings,  in  which  no  less  than 

4000  to  5000  persons  earn  their  livelihood.  Including  de- 
pendents these  single  buildings  alone  bespeak  each  a  city  of 

10,000  to  12,00  inhabitants,  the  workers  of  which  have  to  be 
carried  to  and  from  their  labors  daily,  an  average  distance  of 

perhaps  5  miles,  within  a  period  covering,  perhaps,  an  hour 
and  a  half  morning  and  evening.  And  they  are  all  hurrying 
thiough  and  to  the  same  narrow  streets,  laid  out  when  elevators 
were  an  unknown  quantity.  The  business  center  of  every  large 

city  is  constituted  of  enormous  and  constantly  increasing  num- 
bers of  buildings  of  just  this  character.  The  difficulties  of 

carrying  all  the  people  who  present  themselves  for  transporta- 
tion are  apparent. 

But  it  is  not  only  a  question  of  the  congestion  produced  by 
the  cars  themselves.  Trucking  has  increased  almost,  if  not 
quite,  to  the  same  extent  as  have  the  denizens  per  square  mile 
of  our  over-built  business  and  residential  districts.  Streets  in 

our  older  cities,  which  were  originally  designed  for  lanes  be- 
tween adjoining  farms,  have  in  the  evolution  of  the  city  been 

forced  to  perform  the  function  of  great  arteries  of  trade.  The 
result  is  that,  blocked  by  each  other  at  every  principal  cross 
street  and  by  the  vehicle  traffic,  the  cars  crawl  along  at  8  miles 
an  hour  when  they  should  make  25  miles.  The  addition  of 
more  cars  simply  makes  confusion  ten  times  worse  confounded, 

yet  the  tall  buildings  continue  to  grow  while  the  facilities  re- 
main the  same. 

Some  of  the  Remedies 
It  nmst  not  be  assumed,  however,  that  the  situation  is  not 

capable  of  amelioration.  The  principal  directions  in  which  im- 
provement can  be  secured  may  be  summed  up  briefly  as  fol- 

lows :  More  routes,  higher  speed  and  the  redistricting  of  the 
modern  city  so  as  to  secure  a  larger  effective  business  area. 

The  latter  can  only  be  gained  by  prohibiting  the  height  of 
buildings,  as  is  done  in  many  cities,  especially  abroad.  This 
latter  plan,  however,  will  not  afford  any  remedy  for  the  existing 
situation,  but  will  tend  to  prevent  it  becoming  worse.  It  is 
doubtful,  also,  whether  New  Yorkers  or  Chicagoans,  to  whom 
the  many  advantages  of  the  tall  steel  skyscrapers  have  become 
most  familiar,  are  yet  ready  to  accept  this  plan. 

The  hearing  in  New  York  on  Jan.  5  developed  the  fact  that 
the  obstruction  of  the  roadways  by  the  vehicles  constituted, 
undoubtedly,  the  chief  obstacle  to  better  service  in  New  York 
with  the  existing  street  railway  facilities.  Instances  without 
number  were  cited,  and  every  visitor  or  resident  in  the  city  will 
have  no  difficulty  in  recalling  as  many  cases,  where  an  obstinate 
truck  driver  or  a  wagon  unloading  merchandise  has  held  up  a 
long  line  of  cars  to  suit  his  convenience.  The  better  surface 

given  by  the  rails  for  traction  attracts  the  trucks  to  the  portion 
of  the  streets  on  which  the  cars  run,  and  it  often  takes  a  good 
deal  of  prodding  with  the  platform  gong  to  make  a  driver  turn 

off  the  track.  This  trouble  is  especially  noticeable  after  a  snow- 
storm, when  all  of  the  trucks  use  that  part  of  the  roadway  de- 

voted to  the  railway  tracks,  as  it  has  been  cleaned  by  the  rail- 
way company,  but  the  practice  constitutes  a  serious  evil  aU  the 

time.  It  is  a  very  significant  fact  that  although  there  is  a 
municipal  ordinance  against  the  creation  of  an  obstruction  of 
this  kind  by  truck  drivers,  and  although  the  railway  company 

has  had  a  large  number  of  arrests  made,  and  has  appeared  as 
complainants,  no  convictions  have  occurred  in  over  two  years. 

The  suggestion  made  elsewhere  in  this  issue  of  restricting  the 

trucking  business  to  non-rush  hours,  while  very  radical,  and 
one  which  might  possibly  be  incapable  of  execution,  at  least 
points  the  direction  in  which  improvement  can  be  secured. 

With  the  trucks  out  of  the  way  or  keeping  to  their  proper  por- 
tions of  the  street,  it  is  not  too  much  to  say  that  the  situation 

will  be  very  radically  relieved.  We  also  believe  that  strict  rules 
punishing  the  drivers  of  vehicles  who  obstruct  the  movement 
of  cars,  restrictions  on  vehicle  traffic  over  certain  busy  streets 

and  traffic  regulations  upon  those  streets  on  which  it  is  per- 
mitted, would  also  greatly  assist  in  the  amelioration  of  the 

present  conditions.  The  control  possessed  by  the  police  over 
the  vehicle  traffic  in  London  is  much  more  efficient  than  that 

in  New  York,  and  the  conditions  in  our  streets  could  be  made 
much  better  by  a  vigorous  police  supervision. 

Other  Proposed  Remedies 

Some  of  the  demands  made  by  the  Merchants'  Association,  irt 
New  York,  will,  in  our  opinion,  add  to  the  congestion  rather 

than  relieve  it,  that,  for  instance,  requiring  the  issue  of  trans- 
fers at  all  junction  points.  Such  a  proceeding  is  directly 

opposed  to  the  effort  which  should  be  made  to  distribute  the 
traffic  from  a  congested  line  over  parallel  lines.  An  example 
will  perhaps  make  this  clearer.  A  person,  for  instance,  arriving 

in  New  York  at  West  Twenty-Third  Street,  over  either  the 
Erie  or  Pennsylvania  ferries,  can,  by  taking  one  of  several 
lines  which  now  terminate  at  that  point,  be  transferred  to  any 

of  the  north  and  south  lines  crossing  Twenty-Third  Street,, 
although  the  Twenty-Third  Street  line  itself  transfers  to  only 
a  few  of  the  north  and  south  lines.  If  transfers  were  given  by 

the  Twenty-Third  Street  line  to  all  of  these  longitudinal  lines 
it  would  probaljly  be  taken  by  many  persons,  who  could  just  as- 
well  travel  by  another  crosstown  line.  This  would  not  only 
crowd  the  cars  but  would  also  interfere  with  the  north  and 

south  travel  at  every  junction  point  of  Twenty-Third  Street 
and  the  busy  avenues.  In  other  words,  the  transfer  situation 
should  be  very  carefully  reviewed,  with  the  object  of  inducing 

the  passengers,  where  possible,  to  take  the  lines  of  lighter 
traffic,  and  if  any  change  is  made  it  should,  in  our  opinion,  be 
toward  reducing  the  present  number  of  transfer  points  rather 
than  toward  increasing  them. 

The  demand  for  vestibules,  in  our  opinion,  is  another  mis- 

take made  by  the  Merchants'  Association.  We  have  con- 
stantly advocated  the  use  of  vestibules  for  the  protection  of 

motormen  on  lines  operated  under  interurban  conditions,  and 
for  some  city  lines  in  Northern  latitudes,  but  we  believe  that 
vestibules  are  not  only  unnecessary  in  New  York,  but,  what  is 

very  serious,  directly  impair  the  ability  to  give  quick  ser- 
vice. The  weather  conditions  in  New  York  are  not  extreme, 

and  the  motormen  are  no  more  exposed  to  the  weather  than  the 
Broadway  policeman  or  others  who  have  to  work  in  the  open 
air.  On  the  other  hand,  the  traffic  situation  is  a  critical  one, 

and  any  screen  which  tends  to  cut  off  the  view  ahead,  or  other- 
wise interferes  with  the  quick  control  of  the  cars,  would  be  pro- 

ductive of  accidents  and  very  objectionable. 

Some  of  the  other  demands  made  by  the  association,  such  as- 
the  use  of  two  conductors  on  cars  during  the  rush  hours  and 

on  long  cars  at  all  times,  also  seem  unnecessary;  on  the  other- 
hand,  certain  reforms  urged  by  the  association  are  of  a  practical: 
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nature,  and,  if  carried  out,  would  assist  in  bettering  the  traffic 
conditions  on  the  surface  lines  in  New  York  city. 

Manhattan  Recommendations 

The  preliminary  investigation  of  the  traffic  conditions  on 

the  Manhattan  Elevated  Railway  by  the  Railroad  Commis- 
sioners resulted  last  week  in  an  order  from  the  Commission  to 

the  Manhattan  Company  which  contains  three  provisions,  viz. : 
That  between  an  early  morning  hour  and  midnight  as  many 
trains  be  run  as  during  the  rush  hours;  second,  that  during  the 
next  three  months  the  company  shall  add  300  cars  to  its  rolling 
stock,  at  the  rate  of  100  a  month ;  and,  third,  that  the  company 
shall  take  immediate  steps  to  lay  a  third  track  upon  sections  of 
its  Third  Avenue  and  Ninth  Avenue  lines,  and  for  practically 
the  entire  length  of  its  Second  Avenue  line.  We  do  not  believe 
that  the  Commission  expected  the  first  two  provisions  to  be 

carried  out  literally  by  the  company,  as  a  rush-hour  service 
during  eighteen  hours  of  the  day  is  unnecessary,  and  in  view 
of  the  condition  of  the  car  shops  of  the  country  the  second 
demand  could  not  be  complied  with  if  orders  for  these  cars  had 
not  already  been  placed.  These  instructions  were  given,  we 

assume,  with  the  idea  of  impressing  upon  the  Manhattan  Com- 
pany the  necessity  of  prompt  action  in  increasing  its  train 

service  during  the  non-rush  hours,  and  also  the  importance  of 
having  enough  cars  to  carry  out  the  schedules  ultimately  to  be 

decided  upon  by  the  Commission.  The  installation  of  the  ad- 
ditional third-track  routes  ought,  however,  to  be  of  great  as- 
sistance in  caring  for  the  rush-hour  traffic. 

The  Chicago  Situation 

The  summary  of  the  Arnold  report,  which  was  presented  last 
week,  is  supplemented  in  this  issue  by  a  discussion  of  Parts  I 

and  II,  with  two  maps,  showing  the  proposed  rearrangement 
of  lines ;  the  remainder  of  this  document  will  be  considered  in 

the  same  manner  in  subsequent  issues.  It  requires  only  a 
casual  glance  over  the  general  summary  to  understand  that  the 
problems  in  Chicago  are  entirely  different  from  those  in  New 

York  in  many  important  points,  including  the  physical  con- 
ditions, the  franchise  situation  and  the  divisional  lines  in  own- 

ership. In  other  respects  there  is  a  striking  similarity,  particu- 
larly with  reference  to  the  congestion  of  the  downtown  dis- 

trict and  the  obstructions  caused  by  trucks  and  other  vehicular 

traffic.  At  the  present  time  all'the  important  lines  of  the  city 
lead  to  the  retail  shopping  district,  which  is  a  comparatively 
small  section,  and  none  of  them  has  ample  terminal  facilities. 

In  the  two  parts  of  the  report  discussed  in  this  issue  the  gen- 
eral operating  conditions  are  treated  as  well  as  the  inadequacy 

of  the  present  downtown  terminals,  the  reasons  for  the  present 

congested  condition,  and  recommendations  are  made  for  imme- 
diate improvement  of  downtown  terminals  to  relieve  con- 

gestion. Unification  of  ownership  or  consolidation  of  man- 
agement on  some  basis  is  advocated  as  a  condition  which  must 

be  precedent  to  any  really  satisfactory  and  lasting  solution  of 
the  problem,  although  an  equitable  arrangement  for  the  joint 
use  of  tracks,  it  is  believed,  would  offer  a  temporary  solution 

and  probably  result  ultimately  in  unification.  The  surface  lines 
serving  the  city  are  now  operated  by  eight  companies,  and  the 
elevated  lines  by  four  companies.  At  present  during  the  hours 
of  maximum  traffic  there  are  1379  cars  operated  on  the  lines 
entering  the  business  district,  but  experience  has  shown  that 
this  is  wholly  inadequate,  and  as  a  consequence  many  persons 
living  within  a  couple  of  miles  of  their  places  of  business  prefer 
to  walk  rather  than  submit  to  the  crush  on  these  lines.  Great 

delays  are  experienced  in  shifting  cars  at  the  downtown  termi- 
nals, and  with  the  present  facilities  it  is  impossible  for  the 

companies  to  handle  more  cars  than  they  do  now.  In  order 

CO  afford  immediate  relief  the  report  recommends  the  follow- 
ing changes : 

First — All  cable  operation  should  be  abandoned  and  the  cable 
trackage  converted  to  either  overhead  trolley  or  underground  con- 

duit for  electric  cars. 

Second — The  territory  bounded  on  the  north  and  west  by  the 
river,  and  by  Twelfth  Street  on  the  south,  should  be  used  in  com- 

mon by  all  companies  for  the  proper  location  of  loop  tracks  or 
terminal  facilities,  all  of  these  central  tracks  to  be  of  the  under- 

ground electric  conduit  type. 
Third — Cars  should  be  routed  as  far  as  practicable  via  trunk 

avenues  and  crosstown  lines,  combined  in  such  manner  as  to  serve 
the  maximum  amount  of  travel  with  the  minimum  use  of  trans- 
fers. 

Fourth — Sufficient  cars  of  the  double-truck  pattern,  equipped 
with  brakes  operated  by  ether  than  hand-power,  adequately  heated 
during  cold  weather  and  operated  singly,  should  be  provided  for 
all  through  lines,  although  lighter  cars  could  be  used  on  cross- 
town  service. 

Fifth — On  all  well-paved  streets  all  rails  on  new  track,  and  all 
tracks  when  renewed  should  be  of  the  grooved  type,  designed  on 
such  lines  that  the  groove  will  be  cleaned  by  the  passage  of  the 
wheel  flange.  The  groove  should  present  the  least  obstacles  to 
passing  vehicles  and  the  least  inducement  to  vehicles  to  drive  on 
the  tracks.  Where  such  rails  are  laid  the  pavements  should  be 
kept  clean. 

Mr.  Arnold  points  out,  however,  that  no  matter  what  im- 
provements may  be  proposed  and  what  additional  terminal 

facilities  granted,  the  efficiency  of  the  system  as  a  whole  will 

be  contingent  upon  keeping  the  tracks  clear  of  trucks,  so  as  to 

enable  the  expeditious  movement  of  cars  and  avoid  the  in- 
numerable and  exasperating  delays  now  resulting  from  the 

obstruction  caused  by  vehicular  traffic.  The  picture  drawn  by 

the  Chicago  expert  represents  a  very  serious  condition,  and  one 
which  will  be  recognized  at  once  by  every  one  familiar  with 

the  situation  in  that  city.  A  strict  enforcement  of  the  ordi- 
nances regulating  trucking  would  greatly  relieve  the  situation, 

and  further  restrictions  should  be  enacted  to  improve  the  situa- 
tion. Chicago  has  ample  precedent  for  regulations  of  this 

kind  in  the  rules  governing  boulevards  where  heavy  drays  and 

trucks  are  not  permitted.  It  is  certainly  of  far  greater  im- 
portance that  the  thousands  of  patrons  of  street  railway  lines 

should  not  be  delayed  than  that  the  carriage  drives  of  the  city 
should  be  protected  from  the  invasion  of  commercial  vehicular 

traffic.  Unless  effective  regulations  are  made  and  enforced  for 
keeping  the  surface  lines  clear  the  advantages  of  the  present 

movement  for  the  improvement  of  Chicago's  transportation 
facilities  will  be  lost,  and  the  investment  required  for  this  im- 

mense project  will  be  wasted. 

Free  Transfers  in  Boston 

A  remarkable  instance  of  the  growth  of  the  free  transfer 
system  is  found  in  the  annual  report  of  the  Boston  Elevated 
directors,  covering  the  year  ending  Sept.  30,  1902.  The  total 
revenue  passengers  carried  by  the  company  amounted  to  over 
222,000,000,  while  the  estimated  free  transfers  reached  the 
enormous  total  of  115,000,000,  or  over  50  per  cent  of  the  entire 
paying  traffic.  Compared  with  previous  years  this  figure  would 
seem  little  short  of  phenomenal,  were  it  not  for  the  fact  that 
the  vast  bulk  of  the  transfer  traffic  is  between  the  elevated 

trains  and  surface  cars,  and  of  this  a  larger  percentage  is  made 
without  the  use  of  checks.  The  year  being  the  first  which,  for 
its  entire  twelve  months,  covered  the  operation  of  both  main 
line  and  Atlantic  circuit  elevated  trains  in  harmony  with  the 
surface  car  system,  it  is  not  to  be  wondered  at  that  the  transfer 
total  reached  a  large  figure,  but  it  seems  a  remarkably  high 
percentage  of  revenue  traffic,  none  the  less.  Were  Boston  laid 
out  on  the  rectangular  block  plan  of  cities  like  New  York  and 
Chicago,  the  figures  would  appear  less  striking, 
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THE  PASSENGER  TRAFFIC  PROBLEM  OF  GREATER 
NEW  YORK 

TABLE   NO.    II.— TRIBUTARY    POPULATION    IN    NEW  JERSEY- 
CENSUS  OF  1900 

BY  W.  W.  WHEATLY 

The  passenger  transportation  problem  of  Greater  New  York 

is  a  fascinating  but  a  complicated  and  perplexing  one.  Involv- 
ing, as  it  does,  the  entire  question  of  the  present  traffic  con- 

ditions and  the  possibility  of  future  rapid  transit  expansion  to 

meet  the  enormous  growth  of  population  in  a  very  large  terri- 
tory, with  the  lower  end  of  Manhattan  Island  as  its  focus,  it 

cannot  be  treated  exhaustively  in  a  limited  space. 
To  show  the  existing  traffic  conditions,  to  state  what  the 

transportation  problem  is,  to  throw  some  side  lights  upon  the 

measure  of  relief  to  be  afforded  by  the  additional  facilities  pro- 
jected or  under  construction,  to  indicate  wherein  the  additional 

facilities,  as  at  present  outlined,  appear  to  fall  short  of  a  com- 
prehensive rapid  transit  system,  and  to  suggest  how  the  pro- 

posed system  may  be  rounded  out  and  made  more  complete,  is 
the  purpose  of  this  paper. 

PRESENT    TRAFFIC  CONDITIONS 

As  will  be  seen  from  table  No.  i  the  population  of  the  city 
of  New  York,  according  to  the  census  of  1900,  was  3,437,202. 
An  estimate  for  Jan.  i,  1903,  makes  the  population  at  this  time 
3,632,000.  The  counties  of  Bergen,  Essex  and  Hudson,  just 

across  the  river,  in  New  Jersey,  comprising  the  cities  of  Bay- 
onne,  Jersey  City,  Hoboken,  Weehawken,  Englewood,  Hack- 
ensack,  Newark  and  other  smaller  towns,  are  quite  as  closely 
allied  to  Manhattan  Island  by  ties  of  business  as  are  any  of 
the  boroughs  of  the  city  of  New  York,  and  in  any  broad  view 
of  the  transportation  problem  their  population  should  be  con- 

sidered as  tributary  to  New  York. 

TABLE  NO.  I.— POPULATION  OF  TERRITORY  NOW  COMPRISING 
NEW  YORK  CITY 

Borough I860 1870 1880 1800 
1900 

Manhattan  813/69 
942,292 

1,164,673 
1,441,216 

i,?5o,og3 

Bronx  23-593 37,393 
51,980 

88,908 

200,507 

Brooklyn  279,122 419,921 
599,495 

838-, S47 
1,166,582 

Richmond  .. . . 25-492 33.029 38,991 

51,693 

67,021 32,903 
45,468 

56,559 
87,050 

152,909 

1-174,779 1,478,103 1,911,698 2,507,414 

3,437,202 
The  rate  of  increase  of  population  in  the  last  decade  of  the 

cities  and  counties  just  across  the  Hudson,  as  shown  in  the 
table  below  (No.  2),  is  quite  as  remarkable  as  that  of  New 
York. 

Oily 

Jersey  City. Hoboken  . , 

Bayonne  . . Newark. . . . 
County 

Hudson . . . . 
Essex  

Bergen   

Year  1690 Year  1900 
Per  Cent 
Increase 

163,003 

43.698 

I  ',033 

181,830 

206,433 

59,364 

32,722 

246,070 

26.6 

36. 

71.9 

35  3 

407,564 
544,589 

33-6 

276,126 256,098 

47,226 

386,048 
359,053 

78,441 

39-8 
40.2 

66. 

579,450 

823,542 

42.1 

In  nearly  all  large  cities  it  is  the  common  experience  that  the 
percentage  of  passengers  to  population  is  forging  ahead  at  the 
ratio  of  about  three  to  one.  The  suggestiveness  of  these  figures 
is  in  the  tremendous  probable  increase  of  passenger  traffic 
which  the  transportation  lines  of  New  York,  and  especially  of 

Manhattan,  will  be  called  upon  to  handle  within  the  next  de- 
cade, and  to  prepare  for  which  is  the  problem  now  before  the 

municipal  and  State  authorities. 
The  following  table  (No.  4),  showing  the  rides  per  capita  per 

year  on  Manhattan  Island  alone,  indicates  how  rapidly  the  pas- 
senger traffic  is  growing : 

TABLE  NO.  IV.— RIDES 

Year 
1853. 

1855-. 
i860. . 1865. 

1870. . 1875.. 
1880.. 
1885.. 
1890. . 

1900' . 

1903.. 

PER  CAPITA  PER  YEAR  ON  MANHATTAN 

ISLAND 
Rides  Increase 

13 

30 

47 

113 

118 
150 

182 
220 

283 

388 

*4i5 

17 
17 

66 
5 

32 

32 
38 

63 

105 

27 

*  Estimated. 

The  local  transportation  lines  of  this  entire  territory  are  now 
handling  daily  over  4,000.000  people,  of  which  number  about 
2,500,000  ride  in  the  Boroughs  of  Manhattan  and  Bronx, 
1,200,000  in  Brooklyn  and  Queens,  and  400,000  on  the  lines 
just  across  the  river  in  New  Jersey.  The  magnitude  of  the 
business  on  Manhattan  Island  alone  is  shown  by  the  figures 
in  table  No.  5,  giving  the  passengers  carried  each  working  day 
during  the  week  ending  Dec.  13,  1902: 

Table  III. 

Passengers  Carried  Per  YearI 

i860. 
1870, 
1880, 
i8go, 
1891, 
1892, 
1893, 
1894, 
1895 
1896 
1897. 
1898 1899 

1900 
1901 
1902 

Surface  Lines 

Manhattan 

38,455,242 111,007,498 
148,615,107 
217,819,887 
226,  248,245 
232,846,607 
233,300,301 242,159,667 
285,926,558 
343,539  503 
385,097,830 
429,229.886 
504,298,052 
533,092,114 
55o,6ro,435 

^537.230,548 

Brooklyn 

12,374,931 
36,5^7.175 
75,208,691 107,222,538 

115,261,992 
123,303,283 
137,715,699 
142,535,644 
i53,42'\479 
172,115,126 200, 185,819 

2 1 7,410,612 216,704,139 
243,214,554 
271,588,153 
273,026,809 

Bronx 

1,038,014 1.792,995 

3,394,726 3,560,370 
3-731.930 
6,510, 126 
9.538,175 

8, 774, -'52 
10.562,496 
12,049,137 

23,327,664 
22,010,420 
27,-199-589 

36,5'4.32i 41,191.654 

Queens 

1,052,380 
2,9  6,185 

3,346,196 
3-778,063 
4,024,673 
4,2'7.P37 

4,768,808 7,086,017 
8,373-496 

9,999,121 

10,727,440 
I2,8'^5,i04 
13,086,649 

15,243,070 

Total 

50,830,173 
148,582,687 226,669,173 

331,413,336 
348,416,803 363,659,883 381,550,799 

398,. SOI,  323 
452,890,097 

533.303-142 605,706,282 
679,967,283 

753.740,052 
816,661,-^61 871-799,558 

866,692,081 

Elevated  Lines 

Manhattan  Brooklyn*  Total 

60,831,757 

190,024,848 201,202,518 213,692,745 
221,407,197 
2(^2,751,532 

187,614,985 

184,703,630 
182,964,851 

183,360,846 174,324,575 
184,164,110 
190,045,741 
215,259,345 

81,686,166 
89,862,350 

94,426,871 

100,181,372 

90,162,483 

97,378.890 
94,679,121 
90,240,073 82,774,107 

57,650,084 
66,964,803 

62,587,361 
69,605,556 

60,831,757 

271,711,014 
291,064,868 
308,119,616 321,588,569 

292,914,015 284,993,875 
279,382,757 
273,204,924 
266,134,953 

231,974,659 
251,128,913 

252,633,102 284,864,901 

Grand  Total 

50,830,173 

148,582,687 287,500,930 603,124,350 

639,481,671 

671,779,499 

703,139,368 
691.415.338 

737.883,972 

812,685,899 

878,911,206 
946, 102,236 
985,714,711 

1,067,790,274 

1,124,432,660 1,051,556,982 

♦  Includes  Brooklyn  Bridge  Elevated  Line.  -Uncludes  Transfers  §The  apparent  decrease  in  passengers  Manhattan  surface  lines  in  1902  is  caused  by  the  change  in transfer  system  by  which  one  transfer  carries  the  passenger  through  over  two  or  more  lines. 
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TABLE  NO.  v.— PASSENGERS  CAKKIED  ON  SURFACE  AND  ELE- 
VATED LINES  WEEK  ENDING  DEC.  13 

M^anliattan 
Elevated All  surface  lines Total 

Monday,  Dec.  8  
868,287 

1,550,808 
2,419,095 

Tuesday,  Dec.  9  774,647 1,464,031 2,238,678 
Wednesday,  Dec.  10.... 

753,811 
1,511,278 2,265,089 

Thursday,  Dec.  11  
706,682 

1,605,378 
2,312,060 

Friday,  Dec.  12  
659,444 1,518,989 

2,178,433 

Saturday,  Dec.  13  
734,961 

1,467,162 
2,202,123 

Average  per  day. 
749.172 

1,519,608 
2  269,229 

To  the  population  of  New  York  may  therefore  be  added  that 
just  over  the  river  in  New  Jersey,  making,  in  1900,  4,260,744 
or  at  the  present  time  (estimated)  about  4,524,719.  At  the  end 
of  another  five  years  this  already  enormous  total  will  have  been 

tribution  by  directions  and  the  estimated  number  handled  in 
the  maximum  hour  in  each  direction  on  Monday,  Dec.  17,  1902. 

TABLE    NO.    VI.~TRAFFIC— METROPOLITAN    STREET  RAILWAY 
SYSTEM— DEC.  17,  1902. 

Date  of  Record,  Dec.  17,  1902 
Total  passengers,  including  transfers,  on  system   1,625,127 

Passengers  by  lines — North  and  South 
East  Side  lines    579,092 
West  Side  lines    644,079 

Total    1,223,171 
Passengers  by  crosstown  lines,  East  and  West   401,956 
Estimated  number  of  passengers  North  in  maximum  hour.  69,000 
Estimated  number  of  passengers  South  in  maximum  hour.  51,000 
Estimated  number  of  passengers  East  in  maximum  hour.  19,000 
Estimated  number  of  passengers  West  in  maximum  hour.  20,000 
Maximum  hour  on  the  average  day   5-6  p-  m. 
Estimated  percentage  of  total  twenty-four-hour  traffic 

handled  in  5  busy  hours,  7  to  10  a.  m.  and  5  to  7  p.  m.. .  35% 

OBSTRUCTIONS    ON    CENTER    STREET     CAUSED    BY    SUBWAY  EXCAVATIONS 

increased  to  over  5,300,000  people  to  be  served  by  the  trans- 
portation lines  leading  to  and  from  the  business  and  shopping 

district  of  Manhattan  Island.  While  the  growth  of  population 
has  been  remarkable  the  growth  of  passenger  traffic  has  been 
much  more  remarkable.  Exact  figures  are  not  available  for  the 
local  lines  on  Staten  Island  (Borough  of  Richmond),  and  in 

New  Jersey,  but  the  passengers  carried  in  all  the  other  Bor- 
oughs of  New  York  city,  as  indicated  by  table  No.  3,  have 

shown  an  increase  in  each  decade  of  almost  100  per  cent. 
The  surface  line  traffic  in  Manhattan  and  Bronx  is  shown  in 

an  interesting  manner  by  tables  Nos.  6  and  7,  giving  the  dis- 

TABLE    NO.    VII.— TRAFFIC— UNION    RAILWAY    COMPANY  AND 
SOUTHERN  BOULEVARD  COMPANY— DEC.  17,  1902 

Date  of  Record,  Dec.  17,  1902 
Total  passengers,  including  transfers   103,592 

Passengers  by  lines — North  and  South — 
North    34,982 
South    30,461 

Passengers  by  crosstown  lines — East  and  West — 
East    19,880 
West   18,269 
Estimated  number  of  passengers  North  in  maximum  hour.  3,099 
Estimated  number  of  pascngers  South  in  maximum  hour.  1,465 
Estimated  number  of  passengers  East  in  maximum  hour.  .  1,672 
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Estimated  number  of  passengers  West  in  maximum  hour.  1,158 
Maximum  hour  on  the  average  day   5-6  p.  m. 
Estimated  percentage  of  total  twenty-four-hour  traffic 

handled  in  five  busy  hours,  7  to  lo  a.  m.  and  5  to  7  p.  m  40% 

Seventy-five  per  cent  of  the  surface  line  traffic  and  all  of  the 
elevated  railroad  traffic  is  north  and  south  traffic.  Twenty-five 
per  cent  of  the  surface  traffic  is  the  lateral  or  east  and  west 
traffic.  It  will  therefore  be  understood  that  the  average  daily 
north  and  south  traffic  on  Manhattan  Island,  all  lines  included, 
is  now  1,888,878,  and  the  average  east  and  west  traffic  about 

379.902. 
The  above  figures,  it  may  be  said,  represent  the  number  of 

people  who  are  able  to  obtain  transportation  facilities,  and  not 
the  number  who  would  ride  if  they  could.  The  greater  part  of 
the  people  who  reach  Manhatan  Island  from  over  the  rivers 
come  by  the  ferries,  and  the  majority  of  them  are  compelled  to 
walk,  some  of  them  considerable  distances,  because  of  the  lack 
of  crosstown  lines.  It  is  of  considerable  interest  and  im- 

portance to  know  what  this  lateral  traffic  amounts  to  and  what 
its  future  development  promises.    The  following  figures,  now 

number  of  people  who  go  to  and  from  this  district  during  an 

ordinary  day  or  during  the  hour  of  maximum  traffic  is  impos- 
sible, but  a  close  estimate  has  been  made  from  facts  and  figures 

at  our  disposal.  The  transportation  problem  is  largely  a  rush- 
hour  problem.  The  morning  rush  is  concentrated  in  the  period 

from  7:30  o'clock  to  9  o'clock,  and  the  heavy  afternoon  con- 

SKYSCRAPERS    IN    NARROW    STREETS    IN     THE   CONGESTED   DOWNTOWN  DISTRICT 

printed  for  the  first  time,  show  the  volume  of  the  east  and  west 
(bridge  and  ferry)  traffic  : 

PASSENGERS  CARRIED  PER  ANNUM 

1902 East  River  and  Staten  Island  ferries,  all  lines   84,500,000 
Brooklyn  Bridge    109,000,000 
Hudson  River  Ferries — all  lines   108,500,000 

Total    302,000,000 

The  average  number  of  people  from  Long  Island,  Staten 
Island  and  New  Jersey  who  cross  the  rivers  daily  and  come  to 
Manhattan  is  estimated  as  follows : 

From  Long  Island  and  Staten  Island  by  ferries   119,000 
From  Long  Island  by  Bridge   150,000 
From  New  Jersey  by  ferries   150,000 

*Total    419,000 

"  It  should  be  understood  that  the  i.bnvc  figures  represent  one  way  traffic only. 

The  business  district  of  Manhattan,  to  which  the  stream  of 
traffic  flows  in  the  morning  and  back  again  at  night,  may  be 
located  roughly  as  that  part  of  the  island  between  Twenty- 
Third  Street  and  the  Battery.    To  give  exact  figures  of  the 

centration  is  in  the  one  hour  from  5  o'clock  to  6  o'clock,  but 
the  peak  of  the  load  comes  actually  from  5 :30  o'clock  to  6 
o'clock.  The  travel  going  to  the  business  district  in  the  morn- 

ing hour  and  returning  in  the  evening  hour,  assuming  a  fairly 
well  balanced  traffic,  is  estimated  as  follows : 

Coming  from  north  of  Twenty-Third  Street 
by  all  elevated  lines   75, 000 

Coming  from  north  of  Twenty-Third  Street 
by  all  surface  lines   67,000   142,000 

Coming  from  Long  Island  and  Staten  Island, 
all  ferry  lines    31,000 

Coming    from    Long    Island    by  Brooklyn 
Bridge    33,ooo 

  64,000 

Coming  from  New  Jersey  by  all  Hudson  River 
ferries    32,000   32,000 

Coming  from  the  east  and  west  surface  car 
lines  (not  included  above)   12,000   12,000 

Total  in  maximum  hour   250,000 

The  especial  significance  of  these  figures  is  that  56.8  per  cent 
of  the  rush  hour  travel  to  the  business  district  comes  from  the 
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north,  25.6  per  cent  comes  from 
Long  Island  and  Staten  Island, 
12.8  per  cent  comes  from  New 
Jersey,  and  4.8  per  cent  from 
the  residence  districts  of  Man- 

hattan, adjoining  the  business 
districts. 

To  say  that  the  rush  hour 
problem  on  Manhattan  Island 
relates  primarily  to  the  north 
and  south  traffic  is  to  state  a 

fact  with  which  nearly  all  who 
do  business  here  are  familiar. 

For  the  benefit  of  those  who 
wish  to  make  further  study  of 

the  traffic  development  on  Man- 
hattan Island  the  following  ref- 
erence to  articles  on  the  subject 

are  given : 

"Railroad  Gazette,"  Nov.  20, 

1891,  "Manhattan  Elevated 
Railroad  Traffic,"  by  H.  G. 
Prout ;  "Railroad  Gazette," 
Sept.  11,1896,  "Analysis  of  One 
Day's  Traffic  Manhattan  Ele- 

vated Railway,"  by  Theo. 
Gooper;  "Proceeedings  New 
York  Railroad  Glub,  March, 

1897;"  "Notes  on  Rapid  Tran- 
sit," by  W.  L.  Derr;  Street  Railway  Journal,  Oct.  5,  1901, 

"Traffic  Gonditions  of  New  York  Gity."  by  F.  R.  Ford. 

It  does  not  require  a  deep  study  of  existing  conditions  to  con- 
vince the  observer  that  the  north  and  south  lines  in  Manhattan, 

l)Oth  elevated  and  surface,  when  worked  to  their  utmost 
capacity,  will  be  unable  to  afford  any  adequate  lasting  relief 
from  the  rush  hour  congestion.  When  the  installation  of  the 
electrical  equipment  on  the  Manhattan  Elevated  Railway  is 

fully  completed,  and  advantage  has  been  taken  of  the  in- 
creased number  of  cars  per  train  and  the  lengthening  of  the 

station  platforms,  not  much  more  can  be  done  until  more  tracks 
or  more  elevated  lines  are  provided.  The  points  on  the  elevated 
roads  which  now  fix  the  limit  to  the  number  of  trains  that  can 

be  operated  were  described  by  Vice-President  and  General 
Manager  Skitt  in  a  letter  to  Mayor  Low,  under  date  of  Dec. 
24,  1902,  from  which  the  following  is  an  extract : 

.'\s  to  the  tra\el  during  the  Dewey  celebration,  to  which  you 
refer,  the  Manhattan  system  carried  on  the  first  day  805,000,  and 
on  the  second  day  836,000  passengers,  under  conditions  witli 
which  everyone  in  New  York  at  the  time  is  familiar.  On  Mon- 

day last  the  system  transported,  without  undue  delay  or  risk  of 
accident,  in  the  ordinary  course  of  business,  931,000  passengers. 

There  is  a  limit,  however,  to  the  number  of  trains  which  can  be 
run  north  of  Fifty-Third  Street  and  Ninth  Avenue,  where  the 
Sixth  Avenue  trains,  Ninth  Avenue  trains  and  Ninth  Avenue  ex- 

press trains  are  massed  on  two  tracks,  one  for  local  and  the  other 
for  express  travel.  At  115th  Street,  in  the  afternoon,  these  two 
tracks  merge  into  one  when  the  expresses  take  local  tracks  to 
deliver  their  passengers  from  ii6th  Street  north. 

It  is  impossible  to  stop  at  any  one  station  more  than  forty 
trains  per  hour  at  one  and  a  half  minutes  apart  with  steam,  or 
sixty  trains  per  hour  with  electricity,  without  congesting  the 
service  above  104th  Street  and  giving  rise  to  serious  complaint 
from  the  large  number  of  passengers  who  disembark  at  Ii6th 
Street  (the  second  most  important  station  on  the  system),  125th 
Street  and  stations  north  to  155th  Street.  These  passengers  are 
certainly  entitled  to  full  consideration.  The  temporary  mixed 
power  of  steam  and  electricity  is  the  cause  of  gaps  and  irregu- 

larities, and  also  prevents  the  sixth  car  being  added  to  all  trains. 
Congestion  is  now  only  relieved  by  turning  trains  at  intermediate 
terminal  points  above  125th  Street. 

The  limiting  feature  of  our  capacity,  above  all,  is  the  Fifty- 
Third  Street  and  Ninth  Avenue  junction.  During  the  rush  hours 
eighty-one  trains  per  hour  pass  this  point,  going  north  only, 
which  number  cannot  with  safety  be  exceeded,  and  they  are 

massed  on  one  track  at  115th  Street.  The  only  means  of  relief  is 
the  enlargement  of  all  trains  to  six  cars  on  the  main  lines,  and  to 
five  cars  on  the  Fifty-Eighth  Street  branch. 

There  are  now  running  on  Sixth  Avenue  twenty-six  trains  of 
five  cars  each,  which  will  become  six-car  trains,  being  twenty-six 
cars  additional,  and  ten  trains  of  three  cars  each,  which  will  be- 

come five-car  trains,  being  twenty  cars  additional,  making  forty- 
six  additional  cars  on  the  Sixth  Avenue  line,  as  soon  as  electrical 
equipment  is  fully  installed. 
On  Ninth  Avenue  there  will  be  changed  thirty  express  trains 

from  five  to  six  cars,  twenty-four  local  trains  from  five  to  six  cars, 
an  addition  of  iifty-four  cars  in  all  on  that  line. 

There  are  running  to-day  on  Sixth  Avenue  twenty-six  six-car 
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electric  trains.  Eight  more  will  be  ready  for  operation  within  two 
weeks.  Every  engine  that  is  withdrawn  tends  to  the  regularity  and 
better  speed  of  the  service. 

On  the  East  Side  lines  every  train  from  all  terminals  now  has 
six  cars,  and  it  is  planned  to  run  forty-two  trains  of  252  cars  on 
Second  and  Third  Avenues,  now  stopping  at  129th  Street,  through 
to  i6rst  Street,  in  rush  hours,  as  soon  as  track  material  ordered 
months  ago  is  received  and  put  jn  place. 

It  is  expected  that,  with  the  delivery  of  electrical  apparatus  and 
track  material  and  new  cars  by  outside  builders,  and  with  the  re- 

modeling of  cars  in  our  own  shops,  all  the  improvements  outlined, 
which  have  been  in  hand  for  two  years  last  past,  will  be  com- 

pleted by  April  next. 

The  number  of  trains  now  being  operated  on  the  Manhattan 

Elevated  system  in  the  two  hours,  5  o'clock  to  7  o'clock  p.  m., 
is  shown  herewith  for  each  line : 

SECOND  AVENUE  LINE 
Twenty-five  trains    4:59  P- m.  to  6:01  p.m. 
Twenty-one  trains    6:03  p.m.  to  7:05  p.m. 
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THIRD    AVENUE  LINE 

Forty-one  trains    5:00  p.m.  to  6;oi  p.m. 
Thirty-three  trains    6:02  p.m.  to  7:02  p.m. 

SIXTH    AVENUE  LINE 

Forty-seven  trains    4:58  p.m.  to  5:58  p.m. 
Thirty-five  trains    6  :oo  p.  m.  to  7  :oo  p.  m. 

NINTH    AVENUE  LINE 

Thirty-seven  trains    5:00  p.m.  to  6:00  p.m. 
Twenty-four  trains    6:00  p.m.  to  7:00  p.m. 

In  consideration  of  the  conditions  prevailing  on  the  streets 
of  Manhattan  and  Brooklyn  the  surface  lines  should  not  be 

expected  to  handle  long-distance  traffic.  The  especial  function 
for  which  they  are  fitted  is  the  handling  of  the  local  or  short- 
haul  traffic.    But  the  inability  of  the  elevated  roads  with  the 

transit  routes  they  will  be  valuable  aids,  and  it  may  be  assumed 
that  there  will  never  come  a  time  when  they  will  not  be  crowded 
to  their  capacity  with  short  riders.  Much  can  be  done  by  the 
city  authorities  toward  the  regulation  of  the  vehicle  traffic  if 
they  will  take  hold  of  it  in  the  right  way.  Stringent  regu- 

lations, strictly  enforced  by  the  police,  would  greatly  relieve  the 
slow  movement  of  surface  cars  and  add  considerable  to  the 

traffic-carrying  capacity  of  the  lines.  It  is  probable  that  in 
future  years  the  people,  in  self-defense,  will  demand  that  all 
heavy  trucking  be  confined  to  the  non-business  hours,  and  that 
the  receiving  and  discharging  of  goods  from  shops,  warehouses, 
freight  stations  and  stores  be  done  either  before  or  after  the 
hours  of  maximum  passenger  traffic.     So  little  attention  is 
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existing  limitations  to  carry  all  of  the  long-haul  traffic  has 
thrown  a  considerable  portion  of  it  upon  the  surface  lines,  and 
it  is  owing  largely  to  this  fact  that  the  present  outcry  is  being 
made.  The  managers  of  the  railroads  have  not  wanted  the 

long-haul  traffic  on  the  surface  lines,  but  they  have  been  power- 
less to  prevent  it.  The  endless  procession  in  the  streets  and  on 

the  Brooklyn  Bridge  and  its  approaches  of  cars  and  vehicles, 

getting  in  one  another's  way,  and  moving  like  a  funeral  cortege, 
is  rather  discouraging  to  the  long-distance  rider,  and  it  may  be 
set  down  as  certain  that  he  patronizes  the  surface  lines  from 
necessity  and  not  from  choice.  As  a  natural  consequence  it 
appears  that  many  short  riders  who  would  often  use  the  sur- 

face lines  are  lost  to  the  roads  by  being  crowded  out  and  being 
compelled  to  walk. 

Flampered  as  they  are  by  the  confusion  of  vehicle  and  pedes- 
trian traffic  and  the  congestion  of  cars  at  crowded  junction 

points  and  crossings,  it  is  inevitalile  that  the  siirface  lines  will 
play  a  minor  part  in  the  rapid  transit  development  of  the  future. 
As  collectors  and  distributors  of  traffic  for  the  through  rapid 

paid  to  such  matters  at  the  present  time  that  it  is  no  unconnnon 
occurrence  to  find  the  sidewalks  as  well  as  the  streets  bar- 

ricaded with  boxes,  barrels  and  building  materials,  until  some 
of  the  narrow  cross  streets  in  the  lower  end  of  the  city  are 
almost  impassable.  The  crosstown  cars  on  some  of  these 
streets  are  often  held  in  a  jam  of  vehicles  from  twenty  minutes 
to  thirty  minutes,  waiting  for  some  obstinate  driver  to  move 
out.  Such  a  situation  in  the  imperial  city  of  New  York  would 
seem  to  be  quite  incredible  if  it  were  not  such  a  common  oc- 

currence that  it  is  witnessed  every  day. 

WHAT  THE  PROBLEM  IS 

There  is  not  merely  one  problem  but  a  multiplicity  of  prob- 
lems, all  of  them  related  to  one  another.  Any  consideration  of 

them  which  eliminates  the  question  of  the  growing  congestion 
of  all  classes  of  traffic  in  the  streets  is  short-sighted.  The  street 
traffic  has  maintained  a  steady  increase  until,  on  many  of  the 
avenues  and  cross  streets,  movement  on  foot  is  attended  with 
the  utmost  danger  to  life  and  limb.   In  the  business  district  of 
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Manhattan  low  buildings  are  being  replaced  by  skyscrapers, 
where  instead  of  100  or  200  employees  in  one  building  there 
are  several  thousand. 

Several  of  the  illustrations  given  herewith  are  intended  to 

show  the  latest  development  in  skyscrapers  and  the  actual  con- 
ditions of  street  congestion.  Unfortunately,  during  the  short 

days  of  the  winter  season,  the  photographer  was  compelled  by 
darkness  to  withdraw  at  least  one  hour  before  the  evening  rush 
hour  began,  and  the  photographs  show  what  might  be  termed 
the  midday  traffic  conditions. 

In  one  of  the  largest  of  the  new  skyscrapers,  a  twenty-nine- 
story  structure,  which  took  the  place  of  a  five-story  building, 
there  are  1125  offices,  in  which  are  employed  nearly  6000  per- 

sons. The  elevators  in  this  building  carr}-  over  15,000  persons 
on  every  business  day.  If  the  employees  of  this  one  building 
lived  near  together  in  Harlem  it  would  require  to  carry  them 
liome  ten  elevated  trains  of  six  cars  each,  with  roo  persons 
crowded  in  each  car,  and  to  give  all  of  them  seats  would  require 
twenty  trains  of  six  cars  each.  Such  buildings  are  increasing 

yearly.  Already  plans  have  been  accepted  for  a  thirty-story 
building  and  for  one  of  thirty-five  stories.  The  entire  lower  end 
of  Manhattan  Island  in  the  course  of  time  is  bound  to  be  cov- 

ered with  buildings  each  housing  thousands  of  persons,  because 
the  only  permissible  direction  for  growth  is  upward.  With  the 
hundreds  of  skyscraper  office  buildings  and  huge  department 
stores,  each  disgorging  into  the  narrow  streets  their  thousands 

of  hum'anity  homeward  bound  within  the  hour  from  5  o'clock  to 
6  o'clock  each  working  day,  and  with  the  thousands  of  surface 
cars,  wagons,  carriages,  push  carts,  etc.,  Isrought  together  in 
inextricable  confusion,  is  it  any  wonder  that  there  is  congestion 
on  the  streets  of  Manhattan  or  in  its  transportation  facilities? 
This  suggests  the  importance  of  having  the  transportation  lines 
easily  accessible  to  the  people  to  be  served.  It  is  not  sufficient 
to  provide  between  two  given  termini  a  rapid  transit  route,  the 
location  of  which  requires  its  patrons  to  consume  half  as  much 
time  in  walking  to  and  from  it  as  it  requires  for  the  trip  between 
the  terminal  points.  Accessibility  is  essential  under  present 
conditions. 

Next,  there  is  the  question  of  where  the  people  come  from 
and  go  to.  There  is  the  east  and  west  traffic  and  the  north  and 

south  traffic,  sub-divided  again  into  the  long  haul  and  the  short 
haul  traffic.  It  is  quite  well  understood  that  where  one  comes 
into  conflict  with  the  other  both  are  retarded.  They  should, 
therefore,  be  handled  separately,  in  so  far  as  possible.  The 
scope  of  the  problem  must  embrace  not  only  where  the  people 
come  from  and  go  to  at  the  present  time,  but  where  they  will 
likely  come  from  and  go  to  in  future  years.  The  topography  of 
the  territory  hereabouts  makes  it  almost  certain  that  there  will 
be  a  shifting  of  the  center  of  population  within  the  not  distant 
future. 

As  the  problem  broadens  out  it  will  be  seen  that  it  relates 
not  only  to  Manhattan  Island  but  to  all  the  adjoining  territory 
tributary  to  Manhattan.  One  section  cannot  be  considered 
without  taking  into  account  the  others.  Therefore,  the  means 
of  getting  to  and  from  Manhattan  by  way  of  the  existing  and 
projected  bridges,  ferries,  tunnels  and  subways,  becomes  a 
matter  of  the  greatest  importance. 

But  that  portion  of  the  problem  which  is  of  the  most  vital 
consequence  and  the  most  difficult  of  solution  is  the  question 
of  handling,  within  the  narrow  confines  of  Manhattan  Island 
the  diurnal  movements  of  its  own  enormous  population  and  the 
increasing  throngs  coming  to  it  from  the  adjoining  territory 
by  way  of  the  ferries,  the  bridges  and  the  tunnels.  As  the 
barriers  surrounding  the  island  on  all  sides  are  gradually  but 
surely  overcome,  it  stands  to  reason  that  more  people  will  live 
away  from  and  still  do  business  here.  To  bring  these  people 
to  the  outer  edges  of  Manhattan  and  dump  them  out  to  seek 
their  destination  on  foot  or  by  way  of  the  already  overcrowded 
transit  facilities  would  be  little  short  of  criminal  negligence. 
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To  provide  means  to  distribute  this  tremendous  traffic  to  its 

destination  in  the  morning  and  to  collect  it  and  send  it  home- 
ward to  the  four  points  of  the  compass  at  night  without  having 

the  several  traffic  streams  mingle  with  or  cross  one  another — 
that  is  the  collosal  problem  which  is  worthy  of  the  most  care- 

ful attention  of  the  people  and  the  municipal  authorities. 
It  is  quite  within  bounds  to  say  that  much  of  the  criticism 

that  is  being  levelled  at  the  management  of  the  existing  transit 
facilities  is  ill-timed  and  unintelligent.  Comparing  the  speed 
and  comfort  of  travel  to-day  with  several  years  ago,  when  the 
track  mileage  was  the  same  as  now,  it  will  be  seen  how  much 
the  existing  lines  have  accomplished  within  a  comparatively 
short  time.  It  is  probably  useless  to  remind  the  critics  that  the 
travel  has  been  steadily  increasing  for  many  years  without  any 
increase  in  track  mileage.  The  people  who  are  making  the 
most  noise  appear  to  be  afflicted  with  inability  to  reason  in  a 
straight  line,  and  the  ones  who  appear  to  know  the  least  about 
transportation  matters  are  the  loudest  in  their  wholesale  de- 

nunciations of  the  railroad  managements.  So  far  as  known 
not  one  of  the  complainants  has  any  feasible  plan  to  ameliorate 
the  unfortunate  conditions  that  are  admitted  to  exist,  and  in  the 
end  they  must  depend  upon  the  wisdom  and  skill  of  these 
same  railway  managers  to  plan  and  execute  the  much  needed 
improvements.  Nagging  criticism  at  this  time  can  only  annoy 
without  accomplishing  any  good  results.  It  is  to  be  hoped  that 
the  prevailing  agitation  will  result  in  such  a  thrashing  out  of 
the  subject  that  fair-minded  public  men  and  intelligent  citizens 
will  arrive  at  a  better  understanding  of  it.  The  universal 
clamor  will  not  have  been  in  vain  if  it  shall  result  in  directing 
attention  to  the  real  underlying  cause  of  the  entire  trouble. 

It  may  fairly  be  charged  that  the  municipal  and  State 
authorities  have  been  for  a  long  time  lacking  in  foresight  or  in 
civic  enterprise.  It  has  been  noted  also  that  the  spirit  of  the 

people  has  been  against  any  and  every  transportation  improve- 
ment that  the  railroads  have  undertaken  to  inaugurate,  and 

the  people  themselves  have  been  the  greatest  sufferers.  Instead 
of  making  it  possible  for  great  transportation  improvements 
to  take  place  they  have  persistently  thrown  obstacles  in  the 
way.  The  companies  have  been  made  to  fight  hard  for  every 
little  concession  granted  to  them.  If  the  transit  facilities  of 
New  York  have  been  outgrown  by  the  enormous  increase  of 
population  the  people  and  their  public  servants  must  bear  a 
large  share  of  the  responsibility.  It  must  be  borne  in  mind  that 
the  railroads  have  always  been  ready  and  willing  to  make  such 
additions  and  extensions  of  their  lines  as  will  give  added 
facilities. 

Unless  the  people  are  now  ready  to  grant  the  necessary  privi- 
leges and  assist  rather  than  retard  rapid  transit  development 

they  must  make  up  their  minds  to  be  content  with  the  present 
accommodations.  They  should,  however,  be  warned  that  the 
traffic  congestion  they  are  now  forced  to  endure  will  be  as 
nothing  compared  with  what  they  will  be  called  upon  to  endure 
in  future  unless  they  commence  at  once  to  expand  their  trans- 

portation resources.  A  clear  understanding  of  the  fact  that  the 
existing  facilities  are  being  worked  almost  to  the  utmost  limit 
of  their  capacity  should  go  far  toward  securing  immediate 
action.  It  should  be  emphasized  that  the  conditions  existing 
now  are  the  natural  result  of  the  marvelous  growth  of  a  pros- 

perous connnunity  in  a  territory  where  the  physical  conditions 
render  relief  impossible  without  additional  elevated  roads,  sur- 

face lines,  subways,  bridges  and  tunnels,  with  adequate  terminal 
and  station  facilities;  which  cannot  be  secured  withnut  the 

co-operation  of  the  municipality  and  the  State. 
Beyond  the  application  of  electricity  to  the  horse  car  and 

cable  lines  and  the  development  of  the  facilities  of  the  surface 
roads,  it  will  be  recalled  that  there  have  been  no  really  great 
additions  to  the  transportation  facilities  during  the  past  quarter 
of  a  century  with  the  single  exception  of  the  building  of  the 
Brooklyn  Bridge  and  the  elevated  road.s,  Nothing  else  of  really 

first-class  importance  was  permitted  until  a  short  time  ago, 
when  the  rapid  transit  subway,  including  its  Brooklyn  exten- 

sion, and  three  additional  bridges  over  the  East  River  were 
authorized.  It  will  be  about  one  year  from  now  when  the  first 
of  these  additional  facilities  will  be  opened  to  the  public  use, 
and  probably  four  years  to  five  years  before  all  of  them  and 

the  more  recently  authorized  Hudson  River  tunnels  will  be- 
come available.  In  the  meantime  there  will  be  ample  oppor- 

tunity for  the  exercise  of  the  virtues  of  forbearance  and 

patience.  The  fact  is  that  the  tendency  towards  increased  con- 
centration of  population  in  the  cities  has  been  without  prece- 

dent in  the  world's  history,  and  the  general  public  has  been 
slow  to  awaken  to  a  full  conception  of  its  significance.  But 
the  conditions  existing  in  New  York  are  seemingly  due  to 
causes  that  a  wise  foresight  might  have  removed  long  ago. 

It  was  foreshadowed  that  Manhattan  Island  would  eventually 
be  devoted  to  trade  rather  than  to  homes.  After  a  few  years  of 

more  rapid  growth  than  ever  before  in  its  history  it  will  prob- 
ably reach  almost  the  maximum  of  its  permanent  residents. 

The  steady  encroachments  of  business  upon  the  residence  dis- 
tricts and  the  insufficiency  of  the  narrow  area  of  the  island 

to  provide  residences  for  all  those  who  do  business  upon  it  is 
gradually  driving  the  people  across  the  river  barriers  in  search 
of  suburban  homes.  It  will  not  be  many  years  until  private 
residences  on  Manhattan  Island  will  be  relatively  few,  and  the 
time  will  come  when  not  even  the  very  rich  can  find  room  here 
for  properly  lighted  and  ventilated  dwellings.  The  limited 
residence  area  now  available  is  being  rapidly  covered  with  huge 
hotels,  apartments  and  flat  houses,  in  many  of  which  rents  are 
so  high  that  only  those  with  independent  incomes  can  af?ord 
to  live.  The  following  figures,  taken  from  the  records  of  the 

Building  Department,  by  Herbert  Croley,  show  that  the  num- 
ber of  private  dwellings  now  being  erected  is  only  one-sixth  as 

large  as  ten  years  aso,  and  in  the  same  time  their  average  cost 
has  increased  fourfold: Average 

No. Estimated 

per 

dwellings cost dwelling 

1902  (January  to  September) . 120 

$7,793,500 
$64,000 

1901  99 

5,927,000 

59,800 

1900  

3,928,000 

35,000 

1899  

••  338 

8,329,70c 
24,600 1898  

•  •  339 

6,182,800 18,200 1897  
•  •  492 

7,492,100 

15,200 1896  

410 

5.527.950 13.400 1895  

••  S15 

8,799.7.50 

17,000 1894  

..  494 

8,606,160 
17,200 1893  ..  511 

9.516,750 19,000 
1892  

12,625,500 

17,500 
1891  661 

11,225,500 16,900 
1890  

•■  83s 

12,663,000 

15,100 
1889  

•  •  759 

12,733,000 16,700 

The  time  is  evidently  not  far  off,  if  the  present  rate  of  growth 
continues,  when  to  occupy  a  private  residence  on  Manhattan 
Island  will  be  a  remarkable  distinction.  The  masses  of  the 

people  are  gradually  being  driven  to  the  alternative  of  a 
crowded  city  tenement  or  moving  to  the  suburl)an  districts, 
where  modest  incomes  can  find  suitable  homes.  There  are 

probably  hundreds  of  thousands  now  awaiting  the  time  when 
improved  rapid  transit  facilities  will  enalilc  them  to  leave  their 
crowded  city  ipiarters,  where  they  are  denied  the  Ciod-given 
privileges  of  sunlight  and  fresh  air.  Heretofore  the  principal 
exodus  from  the  city  has  been  toward  the  north.  The  direction 
of  the  greater  exodus  which  is  bound  to  come  within  the  next 
few  years  may  not,  however,  be  to  the  northward  for  reasons 

which  will  be  i)ointed  out  later.  The  direction  of  the  city's 
future  great  expansion  will  be  in  the  line  of  least  resistance, 
and  that  line  will  depend  almost  entirely  upon  the  improved 
transportation  facilities  which  it  is  now  our  purpose  to  consider. 

Tlu'  snbjccl  I  if  the  |)nipose(l  ;i(ldition;i1  facilities  and  their 

]n-obal)le  effect  upon  tlic  prcscPl  M'lu.iljiMi  will  hv  lakcn  ii])  in 
the  i.ssue  of  next  week. 
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SUCCESS  OF  MUNICIPAL  OWNERSHIP  IN  GREAT  BRITAIN 
II.  and  conclusion 

BY    ROBERT  DONALD 

In  the  first  instalment  of  this  paper,  pubHshed  last  week,  the 
writer  discussed  the  traction  situation  particularly,  and  in  the 

following  article  other  classes  of  municipal  enterprises  are  con- 
sidered : 

GAS  DISTRIBUTION 

With  regard  to  gas  supply  in  England  Mr.  Porter  makes  the 
following  statement: 

The  British  Corporation  plants  are  neither  so  well  nor  so  eco- 
nomically managed  as  the  private  plants,  nor  do  they  serve  the 

public  so  advantageously.    *    *  * 
While  the  reduction  in  the  price  of  gas  by  private  companies  in 

England  has  been  as  great,  if  not  greater  (as  we  have  seen  in  the 
only  comparison  practicable),  the  price  charged  by  companies 
under  similar  conditions  is  less  than  the  price  charged  by  municipal 
corporations. 

Mr.  Porter  could  not  have  made  that  statement  if  he  had 

read,  as  he  says  he  did,  the  testimony  of  the  municipal  trading 
committee  with  care.  The  late  Sir  Courtenay  Boyle,  secretary 
of  the  Board  of  Trade,  in  that  report  laid  down  the  principles 
upon  which  Parliament  had  acted  in  regard  to  the  gas  supply. 
He  said : 

The  general  policy  of  Parliament  as  regards  bills  for  the  com- 
pulsory acquisition  of  gas  undertakings  by  local  authorities  appears 

to  be : 

(1)  To  compel  an  unauthorized  gas  company  to  sell  if  past  mis- 
management or  bad  supply  of  gas  is  proved. 

(2)  When  such  allegations  cannot  be  substantiated,  to  refuse  to 
give  the  local  authority  compulsory  power  to  purchase,  but  in 
certain  cases  where  very  strong  local  feeling  exists,  committees 
have  brought  some  pressure  upon  the  company  to  induce  them  to 
agree  to  sell  upon  very  favorable  terms. 

(3)  In  the  case  of  an  unauthorized  gas  undertaking,  to  refuse 
compulsory  purchase. 

(4)  In  no  case,  to  allow  a  local  authority  to  compete  with  an 
existing  gas  undertaking. 

Mr.  Porter  mentions  that  in  1899  there  were  439  private 
gas  companies  in  England,  and  222  nuniicipal  corporations. 
Strangely  enough  he  stops  his  comparison  between  the  two 
classes  of  undertakings  at  that  point.  Had  he  proceeded  to  the 
next  sentence  he  would  have  found  this  statement — I  quote 

from  Sir  Courtenay  Boyle's  testimony : 
The  average  receipts  per  looo  cu.  ft.  of  gas  sold  was,  in  the  case 

of  local  authorities,  3  s.  0.4  d.,  as  compared  with  3  s.  6.2  d.  re- 
ceived by  companies.  This  would  indicate  that  generally  the  price 

charged  to  consumers  was  higher  in  the  case  of  companies  than 
local  authorities. 

Yet  Mr.  Porter  says  that  the  price  charged  by  companies 
under  similar  conditions  is  less  than  the  price  charged  by 

and  its  suburbs,  which  are  entirely  served  by  companies.  Then, 

instead  of  going  to  Mr.  Field's  incomplete  analysis,  Mr.  Porter 
might  have  given  the  following  summary  of  the  complete  re- 

turns, with  percentages  added,  issued  by  the  Board  of  Trade: 

I  would  particularly  draw  attention  to  the  last  column,  show- 
ing that  the  municipalities  are  paying  off  the  loans  on  the 

municipal  gas  works  rapidly,  no  less  than  one-third  of  the 
amount  being  invested  in  sinking  funds.  The  loans  are  usually 
for  a  period  of  less  than  thirty  years. 

If  these  general  official  comparisons  do  not  sufficiently  dis- 
pose of  Mr.  Porter's  statements  I  am  ready  to  meet  him  with 

detailed  comparisons.  Mr.  Porter  could  have  found  in  the  re- 
port, which  he  read  "with  care" — an  interesting  comparison 

between  the  gas  works  of  Manchester  and  Liverpool — two  large 
cities  near  each  other — Manchester  served  by  the  municipality, 
Liverpool  served  by  a  company.  Here  are  the  figures,  in 
shillings  and  pence,  taken  from  the  report : 

Price  per  i.oco  cubic  feet  
Illuminating  power  
Comparative  value  of  gas   
Excess  of  price  charged  over  value  of  gas 

when  compared  with  Manchester  
Cost  of  coal  and  cannel,  per  ton  
Net  cost  of  gas  
Gross  profit  
Amount  required  for  interest,  sinking  fund, 

dividend,  etc  
Surplus  

Manchester I ivefpool 

2S.  3d. 2s.  gd. 

19.  16 

20.50 

2S.  3d. 2s.  4  9od. 

4.iod. 

IIS.  5.27d 
14s.  2.94d. 2I.l8d. 

25., 6d. 

7-3id. 

8.48d. 

3. 1 2d. 

8.46d. 

4.  i9d. 

o.02d. 

Mr.  Porter  might  also  have  quoted  the  following  interesting 
statement : 

Although  Liverpool  charges  meter  rents  and  6  d.  per  1000  more 
for  its  gas,  Manchester  made  a  gross  profit  of  7.31  d.  per  1000  as 
compared  with  8.48  d.  by  Liverpool.  If  Liverpool  charged  no  more 
for  their  gas  than  its  worth  in  comparison  with  Manchester  gas, 
their  gross  profit  would  only  have  been  4.38  d.  per  1000,  or  less  by 
about  4  d.  per  1, 000. 

Finally,  of  the  gross  profit  8.48  d.  per  1000  made  by  Liverpool, 
8.46  d.  went  into  the  pockets  of  the  shareholders  and  others ;  whilst 
in  the  case  of  Manchester  3.12  d.  per  1000  was  sufficient  to  meet  the 
charges  for  interest  and  sinking  fund,  leaving  a  balance  of  4.19  d. 
to  be  applied  in  aid  of  rates,  etc. 
The  total  additional  sum  which  Manchester  consumers  would 

have  to  pay,  supposing  the  Manchester  Gas  Works  were  owned  by 
a  company  and  worked  at  the  same  level  of  expenditure  as  Liver- 

pool would,  in  the  year  under  review,  have  been  £152,349. 

Tliese  figures,  quoted  from  Field's  Analysis,  relate  to  the  year 
1897.  Mr.  Field  does  not  now,  for  some  reason,  include  the 
Liverpool  company  among  the  nine  provincial  gas  companies  in 
his  returns,  but  I  find  from  the  Board  of  Trade  Returns  for 

1901  that  Manchester  continues  to  set  the  pace  to  Liverpool  in 

the  price  of  gas  by  8  d.  (16  cents)  per  1000  cu.  ft.    The  Liver- 

Veak 
Capital 

Receipts Expenditu  res 
Rate  Per  Cent 

of  Gross 
Profit 

Sinking  Fund Rate  P<r  Cent of  Net  Profit 
Percentage  of 
Gas  Wasted 

Loans  Repaid 

Mu  nicipa  lities 
1 898- 1 899  

Companies 

£ 
28,614,971 
29.658,730 
31,509,701 

53  494,781 69,  88,150 
71,414,519 

£ 

7,177,670 8,048,089 

9,121,418 

14,092,125 

i5,5i4,7'.o 17,638,963 

£ 
5,365.995 6,155,725 

7,463,(93 

10,309,948 
11.478,442 

13,864,808 

6.33 

5-49 

5-26 

7.07 

5.8E 
5.28 

£ 1,219,771 

1,280,168 1,353,259 

2.18 

2.23 

1.26 

8.75 

7-93 

7.71 

7.64 
7.67 
7-57 

£ 
6,744.715 

7,256,771 
7,699,829 

municipalities.  It  should  be  added  to  Sir  Courtenay  Boyle's 
comparison  that  the  municipalities  invariably  supply  gas  of  a 
higher  illuminating  power,  and  rarely  charge  rent  for  meters. 
Sir  Courtenay  Boyle  pointed  out  that  local  authorities  have 
usually  the  most  populous  places  to  serve,  exclusive  of  London 

pool  company  still  charges  a  meter  rental.  The  gross  profit  for 
that  year  was,  in  the  case  of  Manchester,  £130,405,  and  in  that 
of  Liverpool,  £109,872.  I  would  also  like  to  point  out  that  in  the 
same  year — 1901^ — besides  paying  £40,000  in  interest,  and  over 
£37,000  to  the  sinking  fund,  Manchester  Corporation  dis- 
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tributed  in  relief  of  rates  £51,900.  Mr.  Porter  would  also  have 
got  a  little  object  lesson  from  these  accounts  with  regard  to 
local  indebtedness,  which  he  completely  fails  to  understand. 
He  would  have  seen,  from  column  five  of  the  Return,  that  the 
total  capitalization  of  the  Manchester  gas  works  is  £1,968,060. 
In  column  seven  he  would  have  seen  that  the  amount  already 
set  aside  towards  the  liquidation  of  this  loan  is  no  less  than 

£890,261,  reducing  the  net  capital  charge  on  the  gas  works  to 

£1,077,799,  on  assets  worth  £^,500,000. 

ELECTRICITY  SUPPLY 

I  now  turn  to  electric  light.  Just  as  England  was  slow  to 
take  up  telephones,  the  typewriter,  or  almost  any  other  new 
invention,  it  was  also  late  in  introducing  electric  lighting.  The 
first  act  regulating  electricity  supply  was  passed  in  1882,  and 

limited  the  life  of  private  undertakings  to  twenty-one  years,  fol- 
lowing on  the  precedent  with  regard  to  tramways,  but  the  condi- 

tions were  not  the  same,  and  the  limitation  was  a  mistake.  One 
of  the  chief  reasons  for  this  limited  franchise  was  the  wild 

speculations  which  had  taken  place  by  companies.  Company 
promoters  fastened  on  the  new  industry,  and  there  were  great 
booms  in  the  city.  The  Brush  Company  became  a  center  for 
the  flotation  of  many  schemes,  and  millions  of  dollars  were  lost 
through  speculative  companies.  Even  Mr.  Garcke,  managing 
director  of  the  British  Electric  Traction  Company,  in  a  recent 

article  on  "The  Industrial  Development  of  Electricity  Supply," 
says : 

Electrical  manufacturing  firms  and  companies  have  labored 
under  many  difficulties.  The  undue  inflation  of  enterprise  in  i88i 
and  1882  increased  the  difficulties  surrounding  the  industry  and 
created  a  keen  competition  for  contracts,  while  business  was  almost 
entirely  confined  to  the  erection  of  separate  installations  of  the 
electric  light  in  ships,  mills,  factories  and  residences.  Prices  of 
electrical  machinery  rapidly  declined  and  frequent  alteration  in 
design  rendered  profitable  production  on  a  large  scale  practically 
impossible.  The  manufacturing  branch  of  the  industry  has  not  on 
the  whole  been  profitable  to  the  investor.  Without  including  the 

heavy  losses  suffered  as  a  result  of  the  speculations  in  "Brush" 
licenses  (these  were  not  losses  in  manufacturing),  there  have  been 
several  depreciations  of  capital,  which  probably  more  than  neutral- 

ize all  the  dividends  which  manufacturing  companies  have  paid. 

Parliament,  in  order  to  put  an  end  to  the  financial  specula- 
tions which  were  killing  the  industry,  passed  the  act  of  1882, 

which  checked  progress  in  another  way.  During  the  six  fol- 
lowing years  things  were  at  a  standstill,  and  it  was  not  until 

after  the  act  of  1888  was  passed,  when  the  conditions  of  supply- 
ing electricity  were  better  known,  that  electric  lighting  really 

began  in  England.  This  act  extended  the  franchise  of  compa- 
nies to  forty-two  years,  at  the  end  of  which  period  munici- 

palities could  compulsorily  acquire  their  undertakings  without 

paying  anything  for  good-will  but  simply  the  bare  value  of  the 
plant  as  it  stood.  If  the  undertakings  were  bought  up  before 
the  end  of  that  period  sufficient  compensation  had  to  be  paid. 
Nothing,  of  course,  was  paid  by  companies  for  the  franchise. 
The  conditions  under  this  act  were  not  unreasonable.  In  con- 

tinental countries  the  franchises  are  most  stringent,  and  in 
many  German  cities  they  are  for  shorter  periods.  German 
enterprise  has,  however,  been  more  ready  to  develop  electricity 
undertakings. 

Both  companies  and  municipalities  in  England  were  put 
under  certain  restrictions.  The  undertakings  were  both  subject 
to  the  regulations  and  inspection  of  the  Board  of  Trade.  They 
were  subject  to  a  maximum  price  of  8  d.  per  kilowatt  or  Board 
of  Trade  unit.  They  had  to  supply  the  Board  of  Trade  with 
annual  reports.  There  was  to  be  no  competition.  In  London 
the  powers  of  companies  were  allowed  to  overlap,  but  the  com- 

panies arranged  among  themselves  to  avoid  competition. 
Whether  electricity,  therefore,  is  supplied  by  a  company  or  a 
municipality  it  is  in  each  case  a  monopoly — an  important 
feature  of  the  system  which  Mr.  Porter  does  not  appreciate. 

According  to  him,  when  a  supply  is  in  the  hands  of  a  munici- 
pality it  is  a  dangerous  monopoly,  but  when  a  company  has  the 

undertaking  it  is  a  beneficent  enterprise. 
The  municipalities  were  seriously  handicapped  as  compared 

with  companies  during  the  first  years  of  the  undertakings. 
Outside  London  they  have  to  pay  back  the  whole  of  the  capital 

in  twenty-five  years.  Not  only  the  cost  of  the  installation  but 
also  the  cost  of  the  building  and  the  land,  as  if  the  buildings 
were  useless  at  the  end  of  that  period  and  the  land  went  out 
of  existence.  In  the  meantime  they  have,  of  course,  to  pay  for 
all  necessary  renewals  out  of  revenue.  This  short  loan  period 
has  the  effect  of  making  municipalities  build  in  the  first  in- 

stance on  too  small  a  scale.  They  have  to  pay  interest  and 
sinking  fund  charges  as  soon  as  they  borrow  their  money,  from 
one  to  two  years  before  their  undertakings  are  bringing  in  any 
revenue.  In  one  or  two  instances  the  payments  to  sinking 
funds  have  been  waived  during  the  period  of  construction,  but 
in  all  cases  interest  is  paid  on  capital.  Companies,  of  course, 
do  not  pay  interest  on  capital  during  these  initial  years,  unless 

they  do  so  out  of  capital,  as  the  "Tube"  and  other  railway  com- 
panies do. 

It  is  easy  to  obtain  comparative  statistics  of  municipal  and 
company  supplies  of  electricity.  The  returns  issued  by  the 
Board  of  Trade  are  not  difficult  to  obtain.  Mr.  Porter  found  it 
convenient  to  overlook  these  returns.  He  repudiates  a  return 
from  which  Mr.  Bemis  seems  to  have  quoted,  and  only  accepts 
it  after  it  has  been  digested  by  the  committee  of  the  London 
Chamber  of  Commerce,  the  constitution  of  which  I  have  already 
referred  to.  The  tables  quoted  by  Mr.  Porter  in  the  Street 
Railway  Journal  are  for  the  year  ending  March,  1898.  Mr. 
Porter's  comment  is  as  follows: 

It  will  be  observed  that  the  average  amount  allowed  for  depre- 
ciation ($18,735)  is  about  one-eighth  of  i  per  cent  per  annum,  and 

that  the  annual  average  margin  of  surplus,  inclusive  of  this  $18,735. 
is  only  equal  to  one-third  of  I  per  cent  per  annum  on  the  total 
capital  expended.  What  have  our  municipal  ownership  friends  to 
say  to  this  statement  of  facts? 

Taking  the  figures,  after  passing  through  preiudiced  sources. 
I  would  say  that  they  are  by  no  means  discouraging.  Only  Mr. 
Porter  and  his  friends  overlook  entirely  the  payments  which 
nnmicipalities  have  to  make  to  the  sinking  funds  to  pay  off  the 
whole  of  their  capital  in  twenty-five  years.  The  payments 
amount  to  more  than  2  per  cent  per  annum,  and  should  properly 
come  under  the  head  of  depreciation  or  reserve,  as  they  would 
do  in  the  case  of  companies.  Some  municipalities,  which  look 
after  their  renewals  well  out  of  revenue,  make  no  provision  for 
depreciation  whatever,  and  I  do  not  think  that,  with  a  sinking 
fund,  it  is  absolutely  necessary. 

Mr.  Porter's  table  is,  of  course,  incomplete.  I-Ie  should  have 
compared  the  results  with  the  returns  relating  to  companies.  I 
take  the  round  figures  for  the  same  year  given  in  the  "Manual 
of  Electrical  Undertakings,"  edited  by  Mr.  Garcke,  of  the 
British  Electric  Traction  Company.   They  are  as  follows: 

Per  cent  of  profit  Price  ob- 
on   capital  tained  for 
expended  current 
  6.54  5.62  d. 

  57  3  4-68  d. 

Companies  .  . 
Municipalities 

These  figures  show  that  municipalities  serve  the  public  better 
by  supplying  current  at  2  cents  per  unit  less  than  companies, 
wliile  the  profit  on  the  capital  expended  is  not  very  much  less, 
and  would  be  more  were  the  price  of  current  the  same. 

Before  showing  more  fully  the  relative  position  of  munici- 
pal and  company  electricity  undertakings  I  would  like  to  refer 

to  some  other  statements  which  Mr.  Porter  makes.  In  trying 
to  depreciate  the  results  of  municipal  working  he  says: 

Of  course  such  an  item  as  the  amounts  of  taxes  relinquished  by 
the  municipalities  by  reason  of  becoming  their  own  capitalists  is 
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never  included  in  the  comparisons.  If  it  was  we  should  have  an 
actual  loss,  instead  of  a  tiny  profit. 

After  reading  this  statement  I  am  inclined  to  think  that  Mr. 
Porter  has  never  seen  the  accounts  of  any  municipal  electricity 
undertaking.  If  he  had  he  could  not  have  missed  the  items  for 

rates  and  taxes.  Municipal  undertakings  pay  their  contribu- 
tions to  local  taxation  jusf  as  if  they  were  private  property. 

The  following  table  shows  the  pence  per  unit  paid  by  a  number 
of  representative  municipalities  and  companies: 

COMPANIES 
Amount  paid 

Town.  d. 

MUNICIPALITIES 
Amount  paid 

Town.  d. 
Belfast   19 
Blackburn   21 
Bristol   20 
Burnley  26 
Canterbury   21 
Cardiff  23 
Coventry  22 
Darlington  26 
Hull  29 
Middlesborough  38 
Plymouth  25 
Wolverhampton  10 

Aberystwyth   
Bournemouth  
Cambridge   
Chelmsford   
Cork  
Folkestone  
Hove  

Newcastle-on-Tyne 
Northampton  
Oxford   
Prescot   
Preston  

21 

3.S 

26 

03 

04 
13 

30 

08 

30 

22 II 

24 

The  variations  in  the  amount  in  both  cases  is  due  to  the  fact 

that  sometimes  the  generating  stations  are  in  highly  assessed 
central  districts,  and  sometimes  in  suburban  districts  where  the 
assessment  is  low. 

In  the  "Manual  of  Electrical  Undertakings,"  above  referred 
to,  the  following  figures  appear  as  the  comparative  position  of 
the  whole  of  the  municipal  and  company  undertakings  in  the 
United  Kingdom  for  the  last  two  years : 

Year 
No.  of 

Under- takings 
Revenue 
From  Sale 
of  Current 

Working 

Expenses 
Profit 

Per  Cent 
of  Profit 

on  Capital 
Expended 

Price  of 
Current 

M itn  icipalities / / 

d. 75 988,404 
555.682 

4'?2,722 

4.90 

4.06 

1901-2  
97 

1,477,087 
923,246 

553,881 4-30 

3-82 

Companies 43 
1,053,291 580,548 

472,743 

5-45 

5.26 

1901-2  45 
1,180,354 

702. 121 
478,233 

5.00 

4.94 

The  Board  of  Trade  issues  every  year  accounts  of  tramway 
and  gas  undertakings,  but  not  until  this  year  has  it  attempted 
to  issue  a  summary  of  electricity  accounts  presented  to  it.  The 
summary  has  not  been  well  received  by  any  of  the  technical 
papers,  as  it  is  incomplete  and  in  some  ways  misleading.  The 
capital  expenditure  is  unnecessarily  swollen  by  the  inclusion  of 
sums  expended  on  works  imder  construction.  This  more  par- 

ticularly applies  to  municipal  undertakings.  The  following  are 
the  main  figures : 

Capital  expended  
Receipts    
Working  expenses  
Gross  profit  
Allocated  for  redemption  or  renewal  pur- 

poses (i.  e.,  reserve,  depreciation,  repay- 
ments and  sinking  fund;  during  the  year) 

Do.    do.    (total  to  end  of  1900)  
Interest  on  loans  (local  authorities)  
Net  profit  (companies)  

Companies  Municipalities 

io,9';4,i88 1,383,770 ■  962,146 

421, '=33 

183,008 
746,067 

321,880 

14.843,122 1,661,760 1.057,728 
604,032 

322,525 
1,080,030 
397,579 

Going  into  the  figures  with  a  little  more  detail  we  find  that  the 

equivalent  leturn  on  capital  expended  in  the  case  of  munici- 
palities was  4  per  cent,  and  in  the  case  of  companies  4^  per 

cent.  On  the  other  hand  the  price  per  unit  charged  by  munici- 
palities was  3.64  d..  and  the  average  price  charged  by  compa- 

nies 4.8.^  d.— more  than  2  cents  higher.  Had  the  municipalities 

charged  as  much  for  current  as  the  companies  did,  and  sold  the 
same  quantity,  they  would  have  increased  their  revenue  by 
£420,000.  A  large  number  of  the  municipalities  include  in  this 
return  for  the  year  ending  March,  1901,  were  small  concerns, 
which  involved  a  loss  after  paying  their  heavy  sinking  fund 

charges.  The  number  of  losses  of  this  kind  was  thirty-seven. 
The  best  proof,  however,  that  such  losses  are  temporary,  and 

due  to  the  initial  stage  when  municipalities  are  heavily  handi- 
capped, is  the  fact  that  for  the  next  year,  ending  March,  1902, 

Stepney  has  turned  a  loss  of  £2,743  into  a  profit  of  £2,035,  West 
Ham  a  loss  of  £2,499  '"to  a  profit  of  £1,137,  Southampton  a  loss 
of  £2,793  into  a  profit  of  £718,  Crewe  a  loss  of  £618  into  a  profit 
of  £949,  Darlington  a  loss  of  £926  into  a  profit  of  £90,  Leigh  a 
loss  of  £101  into  a  profit  of  £81,  Motherwell  a  loss  of  £553  into 
a  profit  of  £70,  and  so  on.  There  are  only  one  or  two  municipal 
undertakings  throughout  the  country  which  have  involved  any 
loss  necessitating  support  out  of  local  rates.  Salford  and  Bath 
are  the  most  notable  examples,  and  in  these  and  other  cases  the 
causes  would  very  likely  have  arisen  had  companies  controlled 
them.  In  fact,  examples  of  bad  management  and  financial  loss 

under  companies  are  by  no  means  rare.  The  number  of  com- 
panies which  worked  at  a  loss  in  the  year  1901  was  thirteen,  a 

proportion  just  about  the  same  as  in  the  case  of  municipalities. 
For  the  year  1901  companies  put  aside  by  way  of  depreciation 
and  reserve  £182,162,  equal  to  i^  per  cent  on  the  capital  ex- 

pended, or  less  than  the  municipalities  had  to  allow  for  sinking 
fund  payments,  which,  with  £30,332  placed  to  reserve,  was 
equal  to  2^  per  cent  on  the  capital  laid  out.  The  statistics  also 
show  that  the  municipalities  had  already  repaid  £628,312  of 

capital,  and  had  £275,585  in  sinking  funds — two  amounts  which 
are  equal  to  over  6  per  cent  on  the  total  capital  expenditure. 
Another  instructive  comparison  between  company  and 

municipal  undertakings  was  recently  supplied  by  the  "Electrical 
Engineer,"  a  perfectly  independent  trade  journal.  Taking  the 
London  undertakings  the  following  were  some  of  the  com- 

parisons : 
Local 

authori- Companies  ties 
Average  capital  expenditure  per  kilowatt  in- 

stalled   £115  £96.5 
Average  price  per  imit  sold   4.72d.  3.58d. 
Average  cost  per  unit  sold   2.59d.  2.38d. 
Gross  profit  as  percentage  of  outlay   5.98  4.75 
Units  sold  per  kilowatt  of  plant  installed   780  917 

Ccfmpanies  spent  19.2  per  cent  more  on  plant,  charged  32  per  cent 
more  per  unit,  and  costs  were  8.8  per  cent  more. 

I  should  point  out  that  all  the  central  districts  and  the  West 
End  of  London  are  supplied  by  companies,  whose  output  is  five 

times  as  much  as  that  of  the  few  municipal  undertakings  estab- 

lished. The  following  is  the  same  journal's  comparison  be- 
tween company  and  municipal  undertakings  in  the  provinces, 

where  the  municipalities  produce  nine  times  as  much  current  as 
the  companies : 

Local 

authori- 
Companies  ties 

Average   capital   expenditure   per   kilowatt  in 
stalled    £98.5  £78.5 

Average  price  per  unit  sold   4-45d.  3-i5d. 
Average  cost  per  unit  sold   2.34d.  i-75d. 
Gross  profit  as  percentage  of  outlay   4.65  5.18 
Units  sold  per  kilowatt  of  plant  installed   524  695 

Companies  spent  25.5  per  cent  more  on  plant,  charged  41.4  per 
cent  more  per  unit,  and  costs  were  33.6  per  cent  more. 

New  undertakings  are  excluded  from  both  these  tables. 

Mr.  Porter  says  in  his  article  that  "Everyone  who  has  studied 
the  subject  of  electric  light  production  knows  that  the  great 
element  is  the  extent  to  which  the  average  utilization  of  the 

machinery  can  be  brought  up  to  the  maximum  reserve  neces- 

sary to  be  kept  in  5tore=-the  load  factor,  that  i§  to  say."  The 
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municipalities  in  England,  in  this  respect,  are  far  ahead  of  the 
companies.  The  paper  from  which  I  quote  also  states  that  had 

the  municipalities  charged  the  same  average  rates  as  the  com- 
panies did  in  the  provinces  last  year  (1902)  they  would  have 

received  an  additional  income  of  about  £650,000  for  the  same 
output.  Anyone  who  has  studied  the  subject  of  electricity 
supply  to  any  extent  in  England  knows  that  the  company 
undertakings  in  many  cases  are  overcapitalized.  Whatever 

amount  is  spent  in  promotion  and  the  value  placed  on  pro- 
visional orders,  is  so  much  inflated  capital,  which  is  not  rep- 
resented by  any  asset  and  does  not  occur  in  the  case  of  munici- 

pal undertakings,  the  capital  of  which  represents  absolute 
assets,  except  the  cost  of  holding  preliminary  inquiries  and 
Parliamentary  expenses,  which  are  light  under  provisional 
orders. 

I  have  shown  that  municipalities  are  more  enterprising  than 
companies,  and  the  statistics  prove  more  efficient  management 
and  the  supply  of  current  at  lower  prices.  Companies  which 
are  doing  well  in  England  are  not  enterprising.  They  rather 
draw  a  comfortable  dividend  from  few  customers  than  lower 

the  price.  That  is  the  reason  why  the  large  cities  of  Liverpool, 
Sheffield,  Birmingham,  Leeds,  Southampton  and  others  have, 
within  the  last  few  years,  bought  out  at  heavy  compensation 
companies  which  their  shortsighted  policy  had  allowed  to  come 
in.  The  table  printed  on  page  34  last  week  is  interesting  in 
this  connection,  as  showing  the  result  of  the  transfer  to 
municipal  management.  The  figures  are  obtained  from  the 
accounts  issued  by  the  companies  and  municipalities. 

In  the  cases  of  Leeds,  Sheffield  and  Birmingham  the  under- 
takings only  supplied  current  for  power  and  light.  In  Liverpool 

the  output  has  been  greatly  increased  by  electric  tramways.  In 
its  last  year  the  Liverpool  company  paid  6  per  cent  dividend. 
In  its  first  years  the  municipality,  without  tramways,  increased 

the  kilowatts  sold  by  over  1,000,000,  and,  although  it  at  once  re- 
duced the  price,  the  receipts  increased  from  £35,414  to  £51,722. 

At  the  present  time  there  are  302  municipal  undertakings  and 
113  company  undertakings.  All  the  large  cities  outside  the 
Metropolis  have  municipal  supplies.  Municipalities  held  121 
provisional  orders,  chiefly  for  small  towns  and  of  recent  date, 

and  companies  twenty-seven  orders.  A  number  of  electrical 
power  bills  have  been  passed,  giving  companies  power  to  supply 
current  over  wide  areas.  At  first  these  companies  tried  to 

encroach,  without  permission,  on  the  province  of  the  munici- 
palities. From  an  industrial  as  well  as  a  municipal  point  of 

view  this  policy  was  undesirable,  as  the  general  law  provides 
for  giving  every  undertaking,  whether  private  or  public,  a 
monopoly  in  its  own  area.  The  bills  were  allowed  to  become 
law  on  condition  that  the  rights  of  municipalities  were  re- 

spected. Two  electrical  power  companies  are  now  supplying 
current  on  a  small  scale,  but  there  has  been  no  experience  yet  in 
England  of  serving  large  areas  from  one  center,  and  it  is  not 
known  whether  the  system  will  be  financially  successful  or  not. 

One  important  point  in  connection  with  municipal  supplies 
should  not  be  overlooked.  In  many  cases  dust  destructors  are 
attached  to  generating  stations,  and  the  town  refuse  and  waste 
utilized  as  fuel.  As  the  collection  and  disposal  of  fuel  is  a 
municipal  service  it  is  considered  in  the  interests  of  adminis- 

trative economy  that  the  combined  dust  destructor  and  gener- 
ating station  should  be  under  the  same  control. 

TELEPHONES 

With  regard  to  telephones  the  British  Government  made  the 
same  mistake  as  it  did  with  the  telegraph  service,  by  allowing 
private  companies  to  get  possession  of  the  business.  The  post- 
office  bought  out  the  telegraph  companies  for  such  large 
amounts  that  the  service  has  not  been  financially  successful,  as 
the  object  of  the  department  has  been  to  cheapen  telegrams. 
The  post-office  held  aloof  with  respect  to  telephones,  with  the 
they  were  all  absorbed  into  one  national  monopoly,  which  had 

a  large  inflated  capital  and  imposed  heavy  charges  for  a  bad 
service.  The  government  acquired  the  trunk  lines,  and  as  no 

improvement  took  place  it  finally  instituted  municipal  compe- 
tition, although  only  one  or  two  towns  had  asked  for  it.  The  re- 

sult is  that  where  municipal  services  are  established  the  charges 
have  been  reduced  40  per  cent  to  50  per  cent.  In  Glasgow,  for 
instance,  the  telephone  company  used  to  charge  £10  a  year; 
the  municipality  now  charges  £5,  5  s.  Another  effect  of  the 
national  telephone  monopoly  was  to  injure  home  industries,  as 
it  went  to  Norway  for  its  instruments,  etc.  Municipalities  are 
more  patriotic  and  support  home  industries.  I  do  not  regard 
telephones  as  coming  under  the  head  of  municipal  industries  in 
England,  as  the  post-office  has  announced  its  intention  of 
acquiring  all  the  telephone  system  in  1913  or  1925,  so  that 

municipalities  are  seriously  handicapped  in  establishing  a  busi- 
ness which  will  only  have  a  temporary  existence. 

MUNICIPAL  INDEBTEDNESS 

"Compared  with  the  United  States,  I  find,"  says  Mr.  Porter, 
"in  the  aggregate  the  municipal  debt  is  fully  double."  If  Mr. 
Porter  is  right  in  this  statement  I  can  only  say  the  more  shame 
to  the  United  States.  If  the  cities  in  the  United  States  do  not 

spend  more  than  a  thousand  million  dollars  on  providing  ade- 
quate services,  making  adequate  provision  for  education,  sani- 

tation, hospitals,  asylums,  museums,  street  paving,  street  im- 
provements, technical  institutions,  libraries,  police, fire  brigades, 

these  services  cannot  be  in  a  high  state  of  efficiency.  English 
cities  certainly  could  not  maintain  their  present  standard  of 
administrative  efficiency  in  connection  with  the  above  services 
for  the  amount.  The  loans  incurred  for  trading  enterprises 
represent  £104,000,000,  out  of  a  total  of  £293,864,000,  or  35  per 
cent.  The  chief  cause  of  the  increased  local  indebtedness  has 

Ijeen  vast  improvements  in  county  and  parish  government  dur- 
ing the  last  ten  years.  General  sanitary  and  street  improve- 

ment is  represented  in  an  increased  indebtedness  in  ten  years  of 
65.9  per  cent,  for  education,  51.5  per  cent  for  sewage  purposes, 
50.0  per  cent  for  poor  law  purposes  and  infectious  diseases 
hospitals,  and  57.4  per  cent  for  parks.  If  the  American  system 
of  limiting  debt  in  some  States  to  10  per  cent  of  the  assessed 
value  were  to  be  applied  to  British  cities  these  services  would 

be  crippled  and  the  present  standard  of  sanitary  control  weak- 
ened. 

The  credit  of  British  municipalities  stands  high,  as  a  refer- 
ence to  any  stock  exchange  list  will  show.  During  the  South 

.\frican  war  the  consols  and  all  government  stocks  were  low. 
The  city  governments  had  naturally  to  pay  more  for  their 
money,  and  had  difficulty  in  getting  it.  But  in  normal  times 
their  issues  are  generally  subscribed  for  several  times  over. 
Last  week,  for  instance,  the  London  County  Council  issued 
£2,000,000  worth  of  3  per  cent  stock  at  98,  and  the  amount  was 
offered  four  times  over.  The  best  municipal  stock  fell  less  than 
government  stocks  during  the  war. 

MUNKll'AL  OWNERSHIP  .AND  LOCAL  'lAXATION 

A  Statement  is  quoted  by  Mr.  Porter  to  show  that  municipal 
trading  enterprises  only  reported  a  dividend  of  one-half  of  i 
per  cent  per  annum.  The  return  upon  which  this  statement  is 

based  is  one  known  as  Sir  Henry  Fowler's  Return  of  Repro- 
ductive Undertakings.  Under  the  head  of  "Reproductive 

Undertakings"  are  included  piers,  harbors  and  baths,  which  are 
not  supposed  to  yield  profits.  But  even  including  them  the 
average  annual  profits  were  equal  to  a  dividend  of  over  4  per 
cent  on  the  whole  capital.  The  half  per  cent  referred  to  was 

the  surplus — £486,397 — which  was  left  after  paying  all  interest, 
sinking  fund  charges,  etc.  Were  the  baths  and  other  under- 

takings which  are  not  expected  to  yield  a  profit  eliminated  the 
return  would,  of  course,  be  more. 

-'\  fiction  sometimes  brought  forward  by  opponents  of 
numicipal  government  is  that  the  extension  of  trading  enter- 
]irises  means  an  increase  in  rates.    As  a  matter  of  fact  local 
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taxation  is  lowest  in  those  towns  where  municipal  ownership 

is  most  highly  developed,  and  highest  where  municipal  owner- 
ship is  least.  During  the  last  five  years,  for  instance,  the  fol- 

lowing amounts  have  been  contributed  from  trading  enter- 
prises towards  the  relief  of  local  taxation,  after  each  depart- 

ment had  made  all  its  charges,  paid  the  interests,  set  aside  sums 
for  reserve,  depreciation  and  repayment  of  loans : 

Profits  in  aid  Profits  in  aid 
of  rates  of  rates 

Town  £  Town  £ 
Darlington    70,406     Birmingham   183,723 
Bolton   200,465     Walsall    25.000 
Manchester    442,120     Leeds   174,403 
Turnbridge  Wells   12,950     Nottingham    144,000 
Leicester   608,362     Hull   :   64,400 
Sheffield    32,000      Burton-on-Trent    38,363 
Salford    130,297      Belfast    52,511 
York    8,944 

The  case  of  the  little  town  of  Darlington,  with  a  population 
of  44,500,  is  remarkable.  From  its  water,  gas  and  market 
undertakings  it  distributed  in  surplus  profits  last  year  $4.50  per 
family.  Its  outstanding  debt  only  amounts  to  $1,297,965.  Its 
annual  surplus  profits,  which  go  to  local  taxation,  are  equal  to 
5  per  cent  of  this  debt.  And  Darlington  has  yet  to  develop  two 

services  which  will  pay  it  l^est — its  electricity  supply,  which  is 
just  beginning  to  earn  a  profit,  and  the  municipal  tramways, 
which  were  established  last  year.  But  for  its  municipal  trading 
enterprises  the  municipal  taxes  in  Darlington  would  be  5  s. 
9.125  d.,  instead  of  4  s.  0.087  d.  Darlington.  I  may  mention,  is 
a  thoroughly  business  community,  in  the  midst  of  large  coal  and 
iron  industries. 

The  relief  of  local  taxation  is  not  the  chief  aim  of  municipal 

ownership,  although  it  is  an  evidence  of  good  business  manage- 
ment. Mr.  Porter  quotes  a  statement  of  mine  that  it  would  be 

the  chief  cause  of  friction,  the  chief  sources  of  temptation, 
favoritism  and  corruption.  A  highly  developed  system  of 
nnmicipal  government  calls  for  higher  social  service  from  the 
councillors.  It  means  to  them  sacrifices  of  time,  service  and 
money.  The  model  council  is  one  comprising  men  whose  sole 
object  is  to  improve  the  educational,  social  and  moral  welfare 
of  the  community.  Such  a  condition  of  things  may  be  rarely 
attained.  There  are  always  opposing  elements,  but  we  are  for- 

tunate in  finding  in  British  cities  a  class  of  men  ready  to  seive 
the  public  without  getting  anything  out  of  it.  Their  award  is 
only  the  honor  which  the  public  service  may  carry  with  it  and 
the  confidence  of  their  fellow  citizens.  There  are  few  social 

prizes  in  municipal  life.  Councillors  may  be  made  magistrates 

— purely  honorary  positions — a  few  mayors  may  get  honors, 
but  generally  the  service  is  as  unostentatious  as  it  is  disin- 

terested. Party  organizations  are  used  at  election  times,  but 
politics  play  little  part  on  the  councils  and  still  less  in  the 

selection  of  men  for  posts  of  honor.  Politics  have  no  bearing 
on  municipal  ownership.  Some  cities  which  are  politically  the 
most  conservative  are  the  most  advanced  in  municipal  trading. 

I  have  dealt  with  all  the  points  raised  by  Mr.  Porter.  I  have 
not  gone  outside  of  them,  but  there  is  much  else  that  could  be 
said  in  support  of  the  policy  which  has  proved  successful  in 
England.  Everyone  must  admit  that  there  are  dangers  to  be 
guarded  against,  and  precautions  to  be  taken  in  connection  with 
existing  institutions  as  well  as  in  future  developments.  But  as 
local  government  is  conducted  publicly  it  is  always  open  to 
criticism.  Any  extravagances  or  reckless  experiments  on  the 
part  of  a  Council  are  soon  checked  at  election  times  by  the 
defeat  of  those  responsible  for  them.  Nothing  wrong  can  re- 

main hidden  for  any  length  of  time. 

The  United  Railways  Sz  Electric  Company,  of  Baltimore, 
proposes  to  put  a  stop  to  the  practice  of  teamsters  in  blocking 
cars  by  refusing  to  turn  out  of  the  tracks,  and  has  requested 
the  police  department  to  assist  in  enforcing  the  law  which  pro- 

hibits reckless  obstruction  of  street  cars  by  wagons  and  trucks. 

INSTITUTE  MEETING  IN  CHICAGO 

The  Chicago  members  of  the  American  Institute  of  Electrical 

J<.ngineers  met  in  Chicago  on  Tuesday  evening,  Dec.  30,  to 

discuss  the  subject  of  "Braking  and  Traction  Brakes."  The 
paper  by  R.  A.  Parke  on  "Railroad  Car  Braking,"  was  read  by 
T.  P.  Gaylord  in  abstract.  The  paper  by  J.  D.  Kieley  on  "Some 
Brake  Tests  and  Deductions  Therefrom,"  was  read  in  ab- 

stract by  B.  J.  Arnold. 
Mr.  Gaylord  at  the  close  of  his  reading  called  attention  to 

the  necessity  for  larger  motor  equipments  for  electric  brakes, 
using  the  motors  where  generators  were  to  be  employed,  and 
said  that  complaints  from  electric  brakes  were  likely  to  Ije  due 
to  having  too  small  motor  equipment,  designed  only  to  be  used 
for  accelerating  and  propelling  the  car. 

B.  J.  Arnold,  at  the  close  of  his  reading,  spoke  of  the  tests 
which  he  made  about  a  year  ago  on  comparative  steam  and 
electric  traction,  in  which  a  negative  acceleration  or  braking  at 
the  rate  of  3  miles  per  hour  per  second  was  obtained  in  a  few 
instances. 

J.  R.  Cravath  called  attention  to  the  fact  that  it  is  only  very 

recently  that  interurban  roads  have  felt  the  necessity  of  increas- 
ing the  rate  of  braking  in  ordinary  service  stops.  Recently  he 

had  known  at  least  one  high-speed  interurban  road  upon  which 
the  regular  schedules  would  be  so  fast  as  to  call  for  a  rate  of 
braking  almost  equal  to  an  emergency  stop.  The  question 
would  come  up  how  to  accomplish,  with  an  ordinary  straight 

air  brake,  what  a  Westinghouse  automatic  high-speed  brake 
does  in  applying  the  brakes  with  high  brake-shoe  pressure  at 
first,  and  gradually  reducing  this  pressure  to  compensate  for  the 
increase  in  brake-shoe  friction  at  the  lower  speeds.  In  one 
case,  he  believed,  it  was  proposed  to  accomplish  this  by  teach- 

ing the  motormen  to  apply  the  brakes  with  high  pressure  at 
first,  and  gradually  decrease  this  pressure  as  the  car  lowered 
its  speed.  This  would  call  for  considerable  skill  on  the  part  of 
the  motorman,  liut  much  judgment  is  required  by  him  anyway 
with  a  modern  interurban  straight  air  brake  apparatus,  because 
the  storage  reservoir  pressure  is  usually  much  greater  than 
could  be  let  into  the  brake  cylinder  without  sliding  the  wheels. 
Care  is  therefore  required  in  every  application  of  the  brakes. 

An  informal  discussion  followed,  which  was  taken  part  in  by 
a  number  of  members,  on  the  recently  exploited  apparatus  for 
increasing  the  coefficient  of  friction  between  the  wheels  and 
rails  by  means  of  magnetism,  therebv  increasing  the  possible 
rate  of  braking  on  a  slippery  track. 

E.  B.  Clarke  described  briefly  the  braking  precautions  on 

,-in  ore-carrying  machine  in  the  Illinois  Steel  Company's  plant, 
of  which  he  is  electrical  engineer.  This  machine  had  air, 
electric  and  hand  brakes.  There  had  been  some  trouble  with 

l^roken  axles,  that  he  had  suspected  was  due  to  the  use  of  the 
electric  brake,  and  inquired  whether  trouble  from  this  source 
had  been  experienced  in  railway  work.  None  of  the  members 
seemed  to  have  heard  of  any  unusual  trouble  of  this  kind  on 
roads  employing  the  electric  brake. 

The  question  of  the  rapidity  of  action  of  the  Westinghouse 
quick-acting  automatic  air  brakes  on  long  trains  came  up.  R. 
H.  Pierce  spoke  of  some  apparatus  which  he  knew  of  a  number 
of  rears  ago  for  applying  the  air  brakes  under  all  the  cars  of 
the  train  simultaneously  by  means  of  electricity.  B.  J.  Arnold 

told  of  tests  which  he  witnessed  in  1887  on  the  quick-acting 
automatic  air  brake  on  long  trains,  and  showed  that  the  applica- 

tion of  the  brakes  on  the  rear  cars  of  a  long  train  was  more 

nearlv  simultaneous  with  the  movement  of  the  engineer's  valve 
than  if  the  rate  of  brake  application  had  been  transmitted 
through  the  train  with  the  velocity  of  sound.  While  electrical 

apparatus  for  working  the  valves  under  each  car  was  instan- 
taneous it  was  evidently  not  enough  better  than  air  to  justify 

the  complication?  it  would  involvr. 
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77 ENGINEERING  AND  OPERATING  FEATURES  OF  THE 
CHICAGO  TRANSPORTATION  PROBLEM 

In  last  week's  issue  was  given  a  synopsis  of  the  report,  sub- 
mitted by  Bion  J.  Arnold,  as  consulting  engineer  to  the  com- 
mittee on  local  transportation  of  the  Chicago  City  Council. 

The  full  report  went  to  the  committee  on  Dec.  30,  1902,  but  as 
the  text  comprises  a  book  of  300  pages,  together  with  fourteen 
maps  and  fifteen  plates,  containing  elaborate  curves  and  draw- 

ings, space  will  forbid  the  publication  of  the  complete  report  in 
these  columns,  and  since  some  of  it  is  of  entirely  local  applica- 

tion an  abstract  will  be  given  which  will  take  up  matters  of 
general  engineering  interest  and  other  facts  and  figures  regard- 

ing Chicago  conditions  which  are  applicable  to  conditions 
likely  to  arise  elsewhere. 

The  report  is  an  exceedingly  complete  and  valuable  engineer- 
ing work,  and  it  is  difficult  without  actually  seeing  it  to  ap- 

preciate the  amount  of  thorough  engineering  investigation  that 
has  gone  into  it.  The  report  is  divided  into  six  parts. 

Part  I  is  a  general  discussion  of  street  railway  systems  and 
the  conditions  governing  them ;  also  a  general  discussion  of 
Chicago  conditions. 

Part  II  deals  with  the  inadequacy  of  the  present  downtown 
terminals,  the  reasons  for  the  present  congested  condition,  and 
recommendations  for  immediate  improvement  of  downtown 
terminals  to  relieve  congestion. 

Part  III  is  an  analysis  of  the  growth  of  population  and  the 
development  of  the  transportation  facilities,  with  a  discussion  of 
the  probable  increase  and  an  analysis  of  the  financial  results 
heretofore  obtained  in  operation. 

Part  IV  takes  up  the  question  of  through  routes  from  one 
side  of  the  city  to  the  other,  universal  transfers  and  the  one- 
city-one-fare  idea. 

Part  V  outlines  a  new,  reorganized  and  consolidated  system 
of  street  railways  for  Chicago. 

Part  VI  is  devoted  to  technical  problems  and  estimates  as 
to  the  value  of  the  present  street  railway  properties  and  the 
cost  of  bringing  the  street  railway  lines  of  Chicago  up  to  the 
highest  modern  standards.  In  this  part  a  system  of  subways 
for  affording  terminals  in  the  downtown  district  is  outlined 
and  several  plans  are  suggested.  The  practicability  of  the 
conduit  system  is  discussed,  and  the  changes  necessary  from 
present  cable  construction  to  make  the  system  a  success  are 
indicated.  A  short  chapter  is  devoted  to  electrolysis.  The 
capacity  of  the  present  union  elevated  loop  is  considered,  and 
the  steps  necessary  to  give  immediate  relief  of  the  congestion 
on  the  loop  are  reviewed,  with  further  provision  for  relieving 
the  congestion  as  the  traffic  increases  in  the  future.  One 
chapter  is  devoted  to  track  rails  and  track  construction,  and  the 
four  remaining  chapters  of  this  part  of  the  volume  are  taken  up 
with  estimates  and  valuations. 

Attached  to  the  report  are  five  appendices.  Two  give  exact 
data  on  the  present  operating  conditions  of  the  Chicago  surface 
lines,  including  the  present  routes,  length  of  round  trip,  time 
schedules  and  maximum  number  of  cars  operated.  One  ap- 

pendix is  devoted  to  the  recommended  routes  for  the  operation 
of  cars  under  the  unification  of  ownership  of  all  the  lines.  An- 

other contains  the  recommended  routes  in  the  business  district 

for  the  operation  of  cars  under  divisional  ownership,  with  the 
joint  use  of  tracks.  Two  appendices  give  the  points  to  which 
transfers  are  issued  and  received  at  present.  Streets  upon 
which  tracks  are  laid  and  the  distances  have  been  compiled. 
The  last  appendix  recommends  streets  upon  which  new  tracks 
should  be  constructed,  and  outlines  a  complete  surface  trans- 

portation system  for  the  entire  city,  giving  the  changes  in 
present  routes  and  terminals  thought  best. 

GENERAL  TRAFFIC  CONDITIONS 

Part  T  opens  with  the  statement  that  nearly  all  of  the  large 
cities  of  the  United  States  are  laid  out  on  one  of  three  plans: 

the  peninsula  plan,  of  which  New  York  is  the  best  known 

example ;  the  valley  plan  adopted  for  Pittsburg,  and  the  radiat- 
ing plan,  to  which  Chicago  belongs.  The  first  two  plans  call  for 

comparatively  small  track  mileage  and  great  traffic  density  on 

that  mileage.  For  example,  the  elevated  and  surface  trans- 
portation systems  of  New  York  city,  serving  a  population  of 

2,050,000,  earn  about  $13.00  per  capita  per  year  with  a  track 
mileage  of  393  miles,  and  San  Francisco  $14.00  per  capita, 
with  a  mileage  of  229  miles,  serving  a  population  of  350,000. 
The  radiating  plan  calls  for  greater  mileage  for  the  population 
served  with  smaller  gross  receipts  per  capita.  The  Chicago 
surface  and  elevated  lines  earn  less  than  $10.00  per  capita  with 
a  track  mileage  of  610  miles,  serving  2,000,000  people,  and  the 
surface  lines  of  St.  Louis  $8.00  per  capita,  with  a  track  mileage 

of  361,  serving  750,000  people.  Misuse  of  transfers  and  loss 
of  revenue  thereby  is  easier  with  radiating  lines  than  in  cities 
where  traffic  is  confined  to  a  peninsula  or  in  a  valley.  Popula- 

tion and  population  density  have  an  enormous  influence  on 
street  railway  profits.  The  knowledge  of  these  differences  in  city 

plans  and  their  bearing  on  the  earnings  of  transportation  com- 
panies is  absolutely  essential  to  the  theory  of  properly  conduct- 

ing transportation. 
EFFECT  OF  DIVISIONAL  LINES 

Chicago  is  divided  into  three  parts  by  the  river.  Following 
up  the  division  idea  forty-four  years  ago,  when  the  city  had 
grown  to  such  proportions  that  some  method  of  transportation 
was  deemed  necessary,  three  street  car  companies  were 
formed,  chartered  and  granted  franchises  in  three  divisions, 

and  to  this  mistake,  made  in  the  infancy  of  the  Chicago  trans- 
portation business,  can  be  traced  the  primary  cause  of  the 

present  demand  for  a  change  in  transportation  facilities. 
To  this  double  fare  in  the  business  district  can  be  charged  all 

the  present  congested  conditions  not  caused  by  the  presence  of 

the  river.  Naturally,  each  division's  company,  not  being  in 
any  manner  interested  in  the  operation  in  any  other  division, 
guarded  its  territory  jealously  and  laid  out  extensions  and  new 
lines  with  a  view  to  perpetuating  the  travel  in  each  division 

over  that  division's  lines  to  a  common  center,  thus  tending  to 
aid  the  crowding  of  business  and  traffic  to  a  small  area.  As 
the  area  of  the  city  grows  new  centers  are  created  at  different 
points  in  the  several  divisions,  and  there  is  a  growing  demand 
for  transportation  between  these  divisions,  without  reference  to 
the  general  downtown  center. 

PROBLEMS  TO  BE  SOLVED 

Problems  to  be  solved  in  relation  to  transportation  facilities 
for  Chicago  and  its  suburbs  are  therefore  : 

First.  To  devise  some  method  of  operation  which  will  re- 
lieve the  congestion  of  the  overcrowded  thoroughfares  in  the 

central  portion  of  the  business  district  of  the  city  and  tend  to 
render  valuable  an  increased  area  in  that  district. 

Second.  To  furnish  a  more  ready  means  of  intercourse  be- 
tween the  three  divisions  of  the  city  from  the  business  district 

and  outside  that  district. 

Third.  To  furnish  a  means  of  distributing  passengers 
brought  in  at  the  several  railroad  stations,  transferring  them 
from  one  station  to  another,  and  to  facilitate  intercourse  be- 

tween all  portions  of  the  business  center. 

It  is  obvious  that  the  primary  cause  for  the  existing  unsatis- 
factory conditions  is  found  in  a  diversity  of  ownership  of  the 

transportation  companies.  Unification  of  ownership  or  con- 
solidation of  management  on  some  basis  is  a  condition  which 

must  be  precedent  to  any  really  satisfactory  and  lasting  solution 
of  the  problem,  although  an  equitable  arrangement  for  the  joint 
use  of  tracks  would  offer  a  temporary  solution  and  probably 
result  ultimately  in  unification.  The  surface  lines  serving  the 
city  arc  now  operated  by  eight  companies,  the  elevated  lines  by 
four  companies.  The  territory  served  by  each  of  these  com- 

panies is  briefly  outlined. 
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UNDERLYING  IDEAS  OF  THE  REPORT 
It  is  considered  that  the  adjustment  of  the  transportation 

question  should  be  made  on  the  basis  that  Chicago  is  one  city 
and  not  three,  that  there  are  no  divisional  lines,  that  the  citizens 
have  the  right  to  expect  that  they  be  transported  about  the 
whole  district  in  one  general  direction  for  one  fare,  with  as 
little  inconvenience  from  transfers  as  possible.  The  amount  of 
cash  compensation  to  be  secured  from  the  street  railways 
should  be  a  secondary  consideration  to  the  attainment  of  one 
fare  within  the  city  limits,  with  the  very  best  transportation 
facilities  known  at  the  present  time,  and  with  the  assurance 
that  the  service  be  kept  up  to  the  modern  standard. 

REASONS  FUR  INADEQUACY  OF  PRESENT  TERMINALS 

It  is  hard  for  the  casual  observer  to  see  why  good  business 
practice  would  not  prompt  the  owners  and  managers  of  the 
present  street  railway  companies  to  operate  a  sufficient  number 
of  cars  to  accommodate  the  people,  if  it  were  possible  to 
do  so.  It  is  very  evident  to  the  ordinary  observer  that  large 

numbers  of  people  living  within  a  2-mile  limit  of  the  busi- 
ness centers  are  walking  morning  and  night.  Some  of  these 

walk  from  choice,  but  most  of  them  do  not.  An  observation 

taken  any  morning  between  7:00  o'clock  and  8:00  o'clock,  or 
any  evening  between  5:30  o'clock  and  6:30  o'clock  on  any  of 
the  principal  thoroughfares  at  a  point  i  mile  from  Madison 
Street  and  State  Street,  will  demonstrate  the  correctness  of  this 
statement.  At  the  same  time  it  will  be  observed  that  every  car 
is  so  loaded  that  it  would  be  impracticable  to  take  on  more 

passengers.  The  reasons  for  the  present  conditions  in  the  busi- 
ness districts  are  that  the  present  facilities,  as  arranged,  are 

entirely  inadequate.  The  operation  of  cars  by  cable  power  pro- 
hibits the  use  of  the  terminal  facilities  that  are  provided  to 

their  maximum  capacity,  and  there  is  a  lack  of  electric  power 
in  the  business  district.  There  are  now  in  operation  during  the 
hours  of  maximum  traffic  on  the  lines  that  enter  the  business 

district  1379  cars,  consisting  of  772  cable  cars,  97  electric 
motors  trailed  on  cable  trains,  and  510  electric  cars.  The  869 
cable  cars  and  electric  trailers  are  operated  around  five  loops ; 
the  510  electric  cars  are  operated  around  one  loop  and  on  five 

stub-end  terminals,  thirty-four  of  them  being  hauled  by  horses 
eight  blocks  on  every  round  trip.  Letting  go  and  picking  up 
the  cable  and  precautions  incidental  thereto,  at  cable  crossings, 
tend  to  the  interruption  of  traffic.  The  headway  on  the  North 
Division  cable  loop  consists  of  one  grip  and  two  trailers  every 
forty  seconds,  or  say  one  car  every  twenty  seconds,  and  head- 

way on  the  West  Division  loop  is  a  train  every  fifty-three  sec- 
onds, or  one  car  every  twenty-six  and  one-half  seconds.  With 

the  difficulty  of  operation  it  is  impracticable  to  operate  more 
trains  around  these  two  loops.  The  maximum  service  that  can 
be  given  on  these  two  loops  has  been  reached.  The  loop 
service  of  Blue  Island  and  Halstead  Street  cable  lines  is  con- 

gested by  team  traffic  and  trolley  traffic  on  two  of  its  sides, 
which  reduces  its  capacity.  There  are  fifty-four  cable  cars  and 
eighty  electric  cars  operating  on  Van  Buren  Street  east  of 
Fifth  Avenue,  giving  a  headway  of  less  than  one  car  every 
twenty  seconds.  The  eighty  electric  cars  stub-end  at  State 
Street  and  cross  back  to  the  West  End  track.  Platform  gates 
must  be  changed,  trolleys  turned,  fenders  put  up  on  one  end 
and  let  down  at  the  other,  and  the  motorman  must  change 
from  one  end  of  the  car  to  the  other.  At  this  point  the  cars 
also  distribute  and  take  on  the  bulk  of  their  passengers.  It  is 
impracticable  to  operate  these  stub-end  terminals  under  much 
closer  headway  than  twenty  seconds.  Adams  Street  overhead 
trolley  wire  stops  at  Fifth  Avenue,  and  the  thirty-four  cars  on 
the  Harrison  Street  and  Fulton  Street  lines  have  to  be  hauled 
four  blocks  and  back  by  horses.  This  delays  the  cable  loop  on 
Adams  Street,  over  which  fifty-four  cable  cars  are  operated. 

These  are  samples  of  a  long  list  of  conditions  on  downtown 
terminals  explained  in  detail  in  the  report.  In  nearly  every 
case  the  paragraph  ends  with  the  inevitable  conclusion  that  it 

is  impracticable  to  operate  cars  on  closer  headway  under  ex- 
isting conditions.   Clark  Street  terminal,  of  all  the  South  Side 

lines,  may  be  mentioned  especially,  since  it  is  a  stub-end  ter- 
minal, serving  electric  cars  only.  The  headway  on  Clark  Street, 

north  of  Twenty-Second  Street,  is  about  twenty-six  seconds, 
and  239  electric  cars  use  this  street  as  a  terminal.  The  time  oc- 

cupied in  changing  ends,  discharging  passengers  and  crossing 
over  to  the  southbound  track  is  frequently  more  than  twenty- 
six  seconds,  as  shown  by  the  fact  that  the  incoming  track  for  a 
mile  is  lined  with  cars,  bumper  to  bumper,  almost  every  evening 
during  the  rush  hours.  After  reviewing  the  conditions,  the 
report  states  that  it  must  be  apparent  to  anyone  thoroughly 
understanding  present  conditions,  that  very  little  improvement 
can  be  made  in  the  surface  transportation  situation  unless  a 
radical  change  is  made. 

CABLE  SYSTEM  MUST  BE  ABANDONED 

Later  developments  in  electrical  operation  have  made  it  as 
much  more  desirable  than  cable  operation  as  cable  operation  is 
to  horse  operation.  Under  all  installations  of  cable  systems 
prior  to  that  on  Broadway,  New  York,  operation  of  cars  in 
trains  was  considered  the  proper  method.  The  single  car 
operation  of  Broadway,  as  well  as  single  car  electrical  operation 
everywhere,  demonstrated  the  superiority  of  this  method  over 
the  old.  Two  or  more  cars  in  a  train  decrease  the  frequency 
of  cars  on  a  street,  but  increase  the  number  of  stops  in  the  ratio 
that  the  larger  number  of  passengers  bears  to  the  capacity  of  a 
single  car.  The  discomfort  of  jerking  in  cars  coupled  in  a  cable 
train  is  mentioned.  Accidents  are  more  numerous  with  train 

operation  than  with  single  cars.  There  is  nothing  to  be  said 

in  favor  of  the  train  method  even  from  an  ownership  stand- 
point. The  money  saved  in  wages  is  more  than  offset  by  in- 
creases in  the  accident  account.  Cable  operation  as  a  system  is 

undesirable,  because  the  movement  of  a  large  number  of  people 
is  dependent  on  the  care  of  the  gripman.  Carelessness  on  the 

part  of  one  gripman  in  letting  go  the  rope  may  stop  the  opera- 
tion of  the  entire  line. 

LACK  OF  TROLLEYS  IN  THE  DOWNTOWN  DISTRICT 

When  ordinances  were  secured  for  the  conversion  of  horse 

lines  into  electric  tracks,  the  right  to  operate  over  the  cable 
tracks  by  electric  power  was  withheld,  and  the  overhead  trolley 
was  prohibited  in  the  downtown  district,  thus  perpetuating  the 
difficulties  from  which  the  people  were  already  suffering.  After 
several  years  of  most  unsatisfactory  operation  electric  terminal 
facilities  were  granted  over  a  few  of  the  horse  tracks  in  the 
business  center,  which  relieved  the  situation  to  some  extent  at 
that  time,  but  the  travel  has  now  outgrown  those  facilities. 

RECOMMENDATIONS  FOR  IMMEDIATE  RELIEF 

The  foregoing  sets  forth  the  conditions  as  they  now  exist,  and 

the  causes  which  led  up  to  these  conditions  have  been  impar- 
tially and  conservatively  stated.  Serious  conditions  require 

radical  treatment,  and  the  following  recommendations  are  ac- 
cordingly submitted,  and  the  belief  is  expressed  that  their 

adoption  will  give  to  the  city  of  Chicago  as  good  transportation 
facilities  as  can  be  secured  under  the  separate  ownership  and 
operation  of  territory  at  present  existing : 

First.  All  cable  operation  should  be  abandoned  and  the 

cable  trackage  converted  to  either  overhead  trolley  or  under- 
ground conduit  for  electric  cars. 

Second.  The  territory  bounded  on  the  north  and  west  by 
the  river,  and  by  Twelfth  Street  on  the  south,  should  be  used 
in  common  by  all  companies  for  the  proper  location  of  loop 
tracks  or  terminal  facilities,  all  of  these  central  tracks  to  be  of 
the  underground  electric  conduit  type. 

Third.  Cars  should  be  routed  as  far  as  practicable  via  trunk 
avenues  and  crosstown  lines,  combined  in  such  manner  as  to 
serve  the  maximum  amount  of  travel  with  the  minimum  use  of 
transfers. 

Fourth,  Sufficient  cars  of  the  double-truck  pattern,  equipped 
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with  brakes  operated  by  other  than  hand-power,  adequately 
heated  during  cold  weather  and  operated  singly,  should  be  pro- 

vided for  all  through  lines,  although  lighter  cars  could  be  used 
on  crosstown  service. 

Fifth.  On  all  well-paved  streets  all  rails  on  new  track,  and 
all  tracks  when  renewed  should  be  of  the  grooved  type,  de- 

signed on  such  lines  that  the  groove  will  be  cleaned  by  the  pas- 
sage of  the  wheel  flange.  The  groove  should  present  the  least 

obstacle  to  passing  vehicles,  and,  at  the  same  time,  offer  the 
least  inducement  to  vehicles  to  drive  on  the  tracks.  Where 

such  rails  are  laid  the  pavements  should  be  kept  clean. 

To  accomplish  these  recommendations  involves  a  large  ex- 

penditure by  the  traction  companies  and  an  abandonment  ul' 
extensive  equipment  from  which  little  salvage  can  be  obtained. 
The  expensive  part  of  cable  installation  is  the  track,  curve  and 
vault  construction.  The  abandonment  of  the  cable  and  the 

substitution  of  electricity  means  the  entire  rebuilding  of  most 
of  the  cable  trackage,  because  the  yokes  used  are  not  adapted 

to  the  heavy  rails  necessary  for  25-ton  double-truck  electric 
cars.  Cable  power  houses  and  other  machinery  cannot  be 
utilized  to  advantage  in  electrical  operation. 

OVERHEAD  TROLLEY  VS.  CONDUIT 

Experience  with  the  overhead  trolley  wire  in  Chicago,  as  well 
as  in  other  large  cities,  has  demonstrated  that  its  advantages 
far  exceed  its  disadvantages.  There  is  practically  no  increased 
danger  in  its  use  in  the  average  business  or  residential  district, 
except  that  due  to  the  increased  speed  of  the  cars.  In  this 
district,  the  buildings  are  not  of  such  height  as  to  require  the 
hoisting  of  long  ladders  or  stand  pipes  by  the  fire  department 
in  case  of  fire,  and  as  modern  trolley  lines  are  provided  with 

frequent  cut-out  points,  very  little,  if  any,  danger  is  incurred 
from  live  wires  in  suppressing  fires.  There  have  been  very  few 
recorded  instances  of  damages  arising  from  broken  or  fallen 
wires,  and  such  as  have  occurred  have  been  more  than  offset  by 
damages  sustained  by  persons  or  property  from  the  open  cable 

slots  in  the  street  surface,  by  the  catching  of  horses'  hoofs  or 
dropping  in  of  light  vehicle  wheels.  In  congested  districts  like 
the  business  center  of  Chicago,  where  the  buildings  attain  such 

heights,  and  where  even  a  lamp-post  on  the  sidewalk  is  an  ob- 
struction, overhead  wires  should  be  prohibited.  Outside  of 

these  districts  objections  to  the  overhead  trolley  are  mainly  on 
account  of  its  appearance.  Under  any  circumstances  overhead 
construction  should  not  be  permitted  inside  of  the  district 
bounded  by  the  river  on  the  north  and  Twelfth  Street  on  the 
south. 

PLANS  FOR  ROUTING  OF  CARS 

Map  No.  I,  which  accompanies  the  report,  but  is  not  repro- 
duced here,  shows  the  present  tracks  in  the  downtown  district, 

a  number  of  which  are  not  in  use  and  are  known  as  dead  tracks. 

Map  No.  2,  which  is  here  reproduced,  shows  an  arrangement  of 
loops,  eleven  in  number,  three  from  the  South  Side,  three  from 

the  North  Side  and  five  from  the  West  Side.  Each  loop  is  in- 
dependent, and  grade  crossings  are  eliminated,  except  where 

the  traffic  on  each  loop  crosses  itself  to  avoid  running  against 
vehicle  traffic,  which  custom  has  decreed  must  keep  to  the 
right.  It  is  impossible  to  devise  loops  where  one  street  has  to 
be  used  for  tracks,  which  will  observe  the  right-hand  rule  of 
team  traffic,  without  crossing  the  car  traffic  at  some  point  on 
the  loop.  It  is  plain  that  in  making  a  choice  between  the  two 
evils,  of  crossing  car  traffic  or  running  against  team  traffic,  the 
lesser  has  to  be  chosen.  The  crossing  of  car  traffic  on  the  loop 
cannot  be  considered  as  reducing  its  capacity  much  more  than 
the  crossing  of  the  track  at  any  point  by  a  team. 

This  plan  furnishes  as  much  terminal  capacity  as  can  be  ob- 
tained in  the  limited  area  available  on  the  surface.  In  this  plan 

the  three  tunnel  entrances  now  in  existence  in  the  business  dis- 

trict are  incorporated.  Whatever  plan  be  adopted,  either  sur- 
face or  subway,  the  present  tunnels  must  be  lowered  to  provide 

a  deeper  channel  in  the  river  to  maintain  marine  traffic.  If 

the  tunnels  are  lowered  sufficiently  the  present  entrances  must 
be  extended  in  both  directions  at  least  one  block,  in  order  that 
the  grades  may  not  become  prohibitive  for  the  operation  of 
electric  cars.  It,  therefore,  seems  to  be  impracticable  to  lower 
the  present  tunnels  and  retain  them  for  surface  street  car 

operation. 
Map  No.  3,  herewith  produced,  is  a  modification  of  the  plan 

shown  in  No.  2.  It  permits  the  use  of  the  tunnels,  provides  for 
through  traftic  between  divisions,  and  is  based  on  the  as- 

sumption that  grade  crossings  will  be  permitted,  and  that  the 
two  companies  could  amicably  arrange  for  the  joint  use  ot 
tracks  in  the  business  district.  This  arrangement  serves  the 
largest  street  mileage  by  all  lines  of  cars  and  makes  it  possible 
to  deliver  almost  all  the  passengers  to  State  Street  and  all  to 
Dearborn  Street.  By  the  adoption  of  this  plan,  which  could  be 
put  into  operation  in  a  very  short  time  when  once  agreed  upon, 
the  destruction  of  the  present  tunnels  could  at  once  take  place, 
removing  the  present  barriers  to  marine  traffic,  and,  at  the  same 
time,  making  it  possible  to  construct  whatever  system  of  sub- 

ways might  ultimately  be  decided  upon,  without  adhering  to 
the  location  of  the  present  tunnels.  The  complete  destruction 
of  the  present  tunnels  is  not  advocated.  The  tops  could  be 
immediately  lowered  and  the  remainder  of  the  work  preserved 
for  future  use  in  connection  with  the  subways. 

TRAFFIC  CONDITIONS 

,  As  showing  how  near  the  eleven  terminal  loops  given  on 
either  Map  2  or  3  would  provide  facilities  for  the  traffic  from 
the  three  divisions,  an  estimate  is  submitted.  It  was  necessary 
to  ascertain  what  proportion  of  the  total  passengers  handled 
were  carried  into  the  business  center  during  the  entire  day  and 
during  the  morning  and  night  rush.  As  there  was  no  record  of 
this  it  was  necessary  to  make  some  assumptions.  It  was  found 
that  20  per  cent  of  the  total  passengers  were  carried  on  cross- 
town  lines  having  no  terminals  in  the  business  center.  De- 

ducting this  20  per  cent  left  the  passengers  carried  on  trunk 
lines  terminating  downtown.  From  this  number  was  deducted 

25  per  cent  for  passengers  carried  on  trunk  lines  not  coming  to 
the  business  center.  This  left  the  number  of  passengers  that 
were  brought  from  and  carried  into  the  business  center  on 
trunk  lines  during  the  entire  day.  As  the  service  given  during 
the  middle  of  the  day  was  less  than  50  per  cent  of  the  maximum 
service  during  the  rush  hours,  ana  as  the  cars  during  the  middle 
of  the  day  were  only  moderately  well  filled,  a  deduction  of  25 
per  cent  was  made  to  arrive  at  the  number  of  passengers  hauled 
during  the  rush  hours.  The  rush  hours  extend  over  ninety 
minutes  in  the  evening  and  a  somewhat  longer  period  in  the 
morning,  but  for  the  purpose  of  this  estimate  it  was  assumed 
that  the  intervals  were  equal.  By  dividing  the  number  thus 
obtained  by  two  we  have  a  number  for  which  capacity  must  be 
provided  in  ninety  minutes  each  morning  and  evening.  By  a 
further  deduction  of  one-third  the  number  handled  in  one  hour 
is  obtained.    The  following  are  the  figures: 

One  Year  Ending 
1901                  June  30,  1902  1  Year 

South  Div.     North  Div.     West  Div.  Total 
Passengers   carried                     117,127,732      56,807,083      99,329,815  273,264,630 
Crosstown,  20  per  cent                 23,425,546      11,361,416      19,865,963  54,652,925 

Trunk  lines    93,702,186      54,445,667      79,463,852  218,611,705 
25  per  cent  short  rides   23,425,546      11,361,416      19,865,963  54,652,325 

75  per  cent  of  trunk  lines  to 
downtown    70,276,640      34,084,251      59,597,889  163,958,780 

25  per  cent  ride  during  day   17,569,160       8,521,062      14,899,472  40,989,695 

Hauled   during   rush  morning 
and  night    52,707,480  25,563,189  44,698,417  122,969,085 

Per  day    144,404  70,036  122,461  336,901 
One-half  morning    72,202  35,018  61,230  168,460 
f)ne-half  at  night  to  be  moved 

in  ninety  minutes   72,202  35,018  61,231  168,451 
To  be  moved  per  hour,  two- 
thirds    48,1J5  23,346  40,821  112,302 
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The  hourly  capacity  of  a  loop  under  a  given  headway  is  the 

carrying  capacity  of  the  number  of  cars  that  pass  a  given  point 
on  the  loop  in  one  hour.  Assuming  sixty  passengers  to  the  car, 
which  would  be  a  comfortable  load  for  a  double-truck  car,  a 

Passengers 
Thirty-second  headwaV  would  give  120  cars,  capacity  one  loop  per  hour...  7,2Ckj 
Twenty-five  second  headway  would  give  144  cars,  capacity  one  loop  per 
hour    8,610 

Twenty-second  headway  would  give  ISO  cars,  capacity  one  loop  per  hour.  10,800 
Twelve-second  headway  would  give  240  cars,  capacity  one  loop  per  hour.  14,400 
Ten-second  headway  would  give  360  cars,  capacity  one  loop  per  hour   21,000 

The  three  loops  provided  for  the  South  Division  would  give, 
ir  er  hour 

Under  a  thirty-second  headway,  capacity  for   21,000 
Under  a  twenty-five-second  headway,  capacity  for   25,920 
Under  a  twenty-second  headway,  capacity  for   32,400 
Under  a  fifteen-second  headway,  capacity  for   43,200 
Under  a  ten-second  headway,  capacity  for   64,800 

The  number  of  passengers  to  be  handled  per  hour  on  these 
three  loops  from  the  South  Division,  as  shown  by  the  foregoing 
table,  is  48,135,  or  it  would  be  necessary  to  maintain  a  little 
closer  headway  than  fifteen  seconds,  assuming  an  equal  number 
of  passengers  carried  in  a  given  time  night  and  morning.  In 
case  more  passengers  were  carried  at  night,  the  headway  would 
be  slightly  decreased  during  this  time. 

The  five  loops  provided  from  the  West  Division  would  give : 
Per  hour 

Under  a  thirty-second  headway,  capacity  for  ,   36,000 
Under  a  twenty-five-second  headway,  capacity  for    43,200 
Under  a  twenty-second  headway,  capacity  for   54,000 
Under  a  fifteen-second  headway,  capacity  for   72,000 
Uhder  a  ten-second  headway,  capacity  for   108,000 

In  the  case  of  the  loops  for  the  North  Side  and  West  Side 
cars  considerable  room  would  be  left  for  an  increase  in  busi- 

ness. A  system  of  routing  cars  is  suggested  in  the  report, 
which  has  as  its  object  the  elimination  of  the  necessity  of  so 
many  transfers  to  crosstown  cars  from  trunk  lines.  The  idea 
is  one  very  commonly  used  in  other  cities,  of  operating  cars 

out  over  a  trunk  line  and  thence  over  some  intersecting  cross- 
town  line,  instead  of  depending  entirely  on  transfers  from  the 
trunk  line  to  crosstown  lines. 

TYPES  OF  CARS 

The  installation  of  double-truck  closed  cars  is  considered 
very  desirable  for  a  number  of  reasons.  The  seating  capacity  of 
a  double-truck  car  with  reversible  back  cross  seats  and  center 

aisle,  such  as  is  being  operated  on  South  Clark  Street,  is  fifty- 
two  passengers,  against  thirty  passengers  for  the  ordinary 
closed  single-truck  car,  an  increase  of  twenty-two  passengers 
to  the  car,  or  73  per  cent.  The  change  to  double-truck  closed 
cars  now  being  operated  would  add  a  seating  capacity  equiva- 

lent to  1 122  more  cars  of  the  single-truck  type  to  the  present 
service,  without  increasing  the  number  of  cars  on  the  streets. 
A  car  equipped  with  cross  seats  and  reversible  backs  permits 
all  passengers  to  face  forward,  and  it  can,  consequently,  be 

used  with  open  windows  and  doors  as  a  summer  car.  In  Mil- 
waukee such  cars  were  adopted  for  use  the  entire  year,  recog- 

nizing the  fact  that  there  are  more  days  in  the  so-called  summer 
season  in  this  climate,  calling  for  closed  cars  than  when  open 

cars  are  more  desirable.  The  riding  qualities  of  double-truck 
cars  are  superior  to  the  oscillating  single-truck  cars.  While 
the  double-truck  car  is  much  heavier  than  the  single-truck  car, 
it  can  be  operated  at  a  higher  average  speed,  with  greater  safety 

to  the  public  than  can  the  lighter  single-truck  car,  owing  to 
the  use  of  power  braking  mechanism,  without  which  no  heavy 

double-truck  car  should  be  permitted  to  operate.  It  would  be 
advisable  to  continue  the  operation  of  the  small  single-truck 
cars  on  short  crosstown  lines,  and  also  in  the  business  center, 
provided  a  local  business  center  distributing  system  is  installed. 
In  the  event  of  the  installation  of  a  subway  system,  cars  for 
operation  in  subways  should  be  constructed  of  non-combustible 
material.  The  subject  is  receiving  attention  in  this  country  as 
well  as  abroad,  and  non-combustible  cars  will  undoubtedly  be 
demanded  eventually  for  all  underground  roads. 

GREAT  OBSTRUCTION  BY  TEAM  TRAFFIC 

Should  the  foregoing  recommendations  be  adopted  the 

traveling  public  will  not  receive  the  measure  of  efficient  service 

intended  to  be  rendered  unless  the  municipal  authorities  strin- 

gently enforce  better  regulation  of  team  traffic  on  the  streets  of 

the  city.   While  one  of  the  city  ordinances  provides  that  teams 
shall  leave  the  track  on  the  approach  of  a  car,  it  is  qualified  by 

the  provision  "as  soon  as  possible,"  and  the  teamster,  in  the 
absence  of  a  police  officer,  is  the  sole  judge  of  when  it  is  pos- 

sible.   In  the  judgment  of  the  average  teamster  the  possibility 

of  leaving  the  track  decreases  in  the  ratio  of  the  weight  of  the 

load ;  generally,  if  he  has  a  heavy  load,  lasting  until  he  reaches 
an  intersecting  street.    As  there  is  no  limit  to  the  weight  of  a 

load,  heavy  loads  are  the  rule,  which  prohibit  any  degree  of 

speed,  in  consequence  of  which  street  cars,  in  the  principal 

thoroughfares  of  the  city,  are  seriously  retarded.    In  many 

cases  wagons  are  loaded  to  their  full  level-road  or  street-car- 
track  capacity.  When  they  reach  the  slight  grades  approaching 

the  bridges  the  horses  cannot  pull  the  loads.   It  has,  therefore, 

become  customary  for  the  drivers  of  such  wagons  to  count  on 

being  pushed  up  these  grades  by  the  electric  cars,  and  they  wait 

at  these  approaches  until  a  car  comes  to  their  assistance.  As 

the  wagons  must  be  removed  from  the  track  before  the  car  can 

proceed  the  car  is  compelled  to  assist  the  wagons,  thus  en- 
forcing upon  the  public  and  companies  the  expense  of  the  delay 

in  traffic.   This  practice  has  become  so  common  that  push-bars 

are  kept  at  the  principal  bridge  approaches  to  enable  wagons 

to  be  pushed  up  the  grades  by  the  cars.   A  number  of  streets 
are  so  narrow  that  a  wagon  cannot  back  up  against  the  curb 

without  blocking  the  car  track.  Wagons  do  this  daily  through- 

out the  city,  occupying  from  five  minutes  to  ten  minutes  un- 

loading, while  the  cars  are  lining  up.    The  unloading  is  facili- 
tated for  the  one  teamster,  but  hundreds  of  street  car  pas- 

sengers are  discommoded.    Provision  should  be  made  for  the 

unrestricted  operation  of  cars,  and  ordinances  should  be  en- 
acted compelling  wagons  to  leave  tracks  immediately  upon 

signal  from  the  car,  and  prohibiting  wagons  from  standing  any- 
where on  the  streets  where  they  will  block  the  street  car  tracks. 

The  average  schedule  time  for  all  electric  cars  operated  in  the 

city  is  8.22  miles  per  hour.    This  is  only  2^4  miles  per  hour 
greater  than  the  former  horse  car  schedules.    It  is  thus  seen 
how  small  are  the  benefits  now  received  in  rapid  transit  from 

the  adoption  of  electricity  as  a  motive  power,  because  of  these 

drawbacks,  over  which  the  operating  companies  have  no  con- 
trol.   In  establishing  schedules  the  necessary  time  for  stops, 

gathered  from  experience,  is  calculated,  and  allowance  is  made 
for  delays  incidental  to  ordinary  team  traffic.    Every  effort  on 

the  part  of  the  city  to  curtail  the  present  speed  of  cars  by  ordi- 
nances will  result  in  the  lengthening  of  schedules,  which  will 

materially  decrease  the  already  very  small  benefits  in  rapid 
transit  derived  from  electric  operation.    All  efforts  should  be 
directed  toward  removing  the  causes  of  delay  by  regulating 
team  traffic  so  that  it  would  not  be  necessary  to  attain  a  higher 

maximum  speed  than  11  miles  an  hour,  in  order  to  maintain  the 

present  schedules. 
THE  QUESTION  OF  TRANSFERS 

Investigation  revealed  a  very  thorough  system  of  transfers 
in  the  territory  of  the  Chicago  City  Railway  Company,  and  with 
some  exceptions  the  same  condition  was  found  on  the  Union 

Traction  Company's  lines.  A  universal  transfer  within  the 
one-fare  district  should  be  considered  to  be  a  continuous  ride 

in  one  general  direction  by  the  shortest  distance  between  two 
points  in  the  one-fare  district.  A  street  railway  company  that 

attempted  to  issue  transfers  under  any  other  course  of  reason- 
ing would  lose  a  very  large  percentage  of  the  receipts  to  which 

it  is  justly  entitled,  through  the  improper  use  of  transfers  by 
the  traveling  public.  At  best,  transfers  are  a  nuisance  to  both 
the  public  and  the  company,  and  everything  that  is  practicable 
should  be  done  to  reduce  their  number. 

(To  he  Continued.) 
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INVESTIGATION  OF  NEW  YORK  TRAFRC  CONDITIONS 

The  inquiry  of  the  State  Railroad  Commissioners  upon  the 

transportation  facilities  of  Greater  New  York  has  been  con- 
tinued during  the  last  week,  and  it  is  probable  that  the  investi- 
gation will  occupy  the  rest  of  the  present  month.  The  public 

hearings  have  not  been  productive  of  results,  although  they 
have  attracted  considerable  attention.  The  Commissioners, 

however,  have  had  several  executive  sessions  at  which  repre- 
sentatives of  the  several  companies  have  been  present,  and 

they  collected  statistics  which  undoubtedly  will  aid  them  in 
formulating  recommendations  of  a  specific  character  for  the 
improvement  of  operating  conditions.  The  first  result  of  the 
investigation  was  the  order  issued  on  Friday  directing  changes 
and  improvements  in  the  Manhattan  system,  working  toward 
securing  immediate  relief. 

Most  important  of  the  directions  which  are  to  have  imme- 
diate efifect  is  that  one  ordering  the  railroad  to  run  throughout 

the  day  as  many  trains  and  cars  as  are  at  present  operated 
during  the  rush  hours.  The  order  directs  that  this  arrangement 
be  efifected  at  once.  A  return  of  the  schedule  fixed  must  be 

made  to  the  Railroad  Commission  on  or  before  Jan.  12. 

The  elevated  railroad  company  is  further  directed  to  pur- 
chase during  the  month  of  January  lOO  extra  cars,  and  to 

secure  an  equal  number  in  February,  and  again  in  March. 
These  cars  will  add  14,400  seating  capacity  to  the  rolling  stock 
of  the  company  by  April  i. 

To  make  it  possible  to  run  more  express  trains  and  to  pre- 
vent delays  at  the  downtown  stations,  the  Commission  further 

orders  that  the  Elevated  Railroad  Company  shall  take  imme- 
diate steps  to  build  a  third  track  on  the  Ninth  Avenue  line  from 

Cortlandt  Street  to  Fourteenth  Street,  on  Third  Avenue  from 

Ninth  Avenue  to  Fifty-Ninth  Street,  and  on  Second  Avenue 
from  Canal  .Street  to  129th  Street. 

The  carrying  out  of  these  directions  will  make  it  possible  to 
run  express  trains  on  the  Second  Avenue  line,  thereby  greatly 
relieving  the  congestion  on  the  Third  Avenue  line  during  the 
rush  hours.  It  will  make  it  possible,  also,  for  express  trains  on 
the  Third  Avenue  line  to  get  under  full  speed  immediately 
after  leaving  the  Ninth  Street  station,  thereby  reducing  the 
time  between  downtown  and  the  Bronx  by  several  minutes. 
At  present  Third  Avenue  express  trains  are  compelled  to  creep 

behind  local  trains  until  Fifty-Ninth  Street  is  reached.  A  third 
track  on  the  Ninth  Avenue  line  from  Fourteenth  Street  to 

Cortlandt  Street  will  enable  express  trains  to  leave  the  outside 
tracks  after  they  are  full,  and  not  be  subjected  to  the  delays 
which  usually  occur  during  the  rush  hours  at  Desbrosses 
Street,  Houston  Street  and  Christopher  Street. 

In  compliance  with  the  request  of  the  Merchants'  Associa- 
tion the  Commission  held  a  public  hearing  on  Monday  after- 

noon to  discuss  conditions  affecting  the  operation  of  surface 
lines  in  Manhattan.  .A.t  this  meeting  a  committee  of  the  Mer- 

chants' Association  presented  the  following  list  of  grievances, 
which  it  asked  the  Commissioners  to  investigate: 

First — Full  and  continuous  service  on  all  lines  owned  and  con- 
trolled by  the  Interurban  Street  Railway  Company,  by  the  run- 

ning of  all  cars  necessart'  for  the  speedy  movement  and  proper 
accommodation  of  the  public  so  far  as  physical  conditions  permit. 

Second — Ample  and  frequent  service  on  the  lines  east  of  Madi- 
son Avenue  and  west  of  Broadway,  and  particularly  the  Sixth 

Avenue  line,  in  order  that  such  increased  efficiency  on  those  lines 
may  induce  their  use  by  the  public,  thereby  relieving  the  heavy 
traffic  on  the  congested  main  lines. 

Third — The  practicability  of  hereafter  turning  northboimd 
Broadway  cars  into  Sixth  .\venue  at  Thirty-Fourth  Street,  and 
northbound  Sixth  Avenue  cars  into  Broadway  at  Thirty-Fourth 
Street,  thus  abolishing  the  congestion  at  that  point. 
Fourth — The  practicability  of  extending  the  Broadway  route  so 

as  to  avoid  transfers  at  Fifty-Ninth  Street,  and  turn  east  and  west 
along  Fifty-Ninth  Street. 

Fifth- — In  view  of  the  narrowness  and  crowded  condition  of 
Broadway,  between  Seventeenth  Street  and  Twenty-First  Street, 

it  should  be  considered  whether  the  public  convenience  would  not 
be  promoted,  dangerous  congestion  at  Twenty-Third  Street  and 
Fourth  Avenue  prevented,  and  the  facilities  for  transportation  in- 

creased, if  the  Lexington  Avenue  cars  were  run  east  from  Broad- 
way along  Fourteenth  Street  to  the  junction  with  the  Madison 

.\venue  line,  and  thence  up  Fourth  Avenue  to  Twenty-Third 
Street,  and  along  Twenty-third  Street  to  Lexington  Avenue. 

Sixth — The  extension  of  the  crosstown  Eighty-Sixth  Street 
line  beyond  Eighth  Avenue  and  the  change  of  motive  power  to electricity. 

Seventh- — The  entire  subject  as  to  whether  the  efficiency  and 
character  of  service  on  the  downtown  crosstown  lines  is  such  as 
the  public  has  a  right  to  expect. 

Eighth — As  at  present  operated,  the  surface  lines  m  the  Bronx 
.md  other  suburban  districts  do  not  furnish  adequate,  or,  in  fact, 
any  suitable  accommodation  for  the  protection  of  passengers  at 
functions  or  transfer  points. 

Ninth — The  service  of  said  roads  in  point  of  frequency  of  run- 
ning cars  is  entirely  inadequate  to  the  public  needs,  and  should  be 

treated  on  the  same  principle  as  increased  accommodations  in 
Manhattan. 

Tenth — The  removal  of  unused  car  tracks  in  greater  New  York, 
provided  the  city  will  safeguard  the  present  franchise  rights  to  the 
future  use  of  those  streets  from  which  said  tracks  are  removed. 

Eleventh — The  question  of  vestibuling  cars. 
Twelfth — The  question  of  two  conductors  on  every  car  during 

the  rush  hours,  and  on  all  the  long  cars  at  all  times. 
Thirteenth — The  question  of  the  issuance  of  transfers  at  junction 

points,  and  the  proper  marking  of  all  cars  to  show  the  route  and 
destination  of  each  car. 

Fourteenth — The  promotion  of  proper  police  regulations  of 
trucking  and  traffic  on  the  streets  through  which  lines  are  oper- 
ated. 

Fifteenth — The  removal  of  obstructions  of  all  kinds,  including 
snow,  from  the  public  portions  of  streets  on  which  car  lines  run. 

Sixteenth — The  question  of  the  enforcement  of  the  public  ordi- 
nances respecting  ventilation  and  cleanliness. 

Sevententh — The  prevention  of  permitting  passengers  to  stand 
between  seats  in  open  cars. 

When  these  complaints  were  examined  it  was  found  that  every- 
thing pertinent  to  the  present  inquiry  had  been  thoroughly 

discussed  by  the  Commissioners  and  the  officials  of  the  Inter- 
urban Company  at  the  executive  sessions.  Some  of  the  points 

raised  by  the  Merchants'  Association  were  discussed  by  Presi- 
dent Vreeland,  who  attended  the  hearing.  The  extension  of 

certain  lines  and  the  transformation  of  existing  horse  car  lines 
into  electric  lines  had  been  suggested,  and  Mr.  Vreeland  said 
that  everything  was  ready  for  the  substitution  of  electricity  for 
animal  power,  but  that  it  had  been  impossible  to  secure  material 
and  equipments.  The  company  had  been  for  years  trying  to 
get  the  extensions  which  the  merchants  now  asked,  and  would 
welcome  any  assistance  in  securing  the  needed  consents  of 

property  owners.  He  added  that  the  Eighty-Sixth  Street  line 
would  be  built  within  a  month  if  permission  could  be  obtained. 
The  most  important  feature  of  the  subject  discussed  was  the 
delays  and  difficulties  growing  out  of  the  obstructions  to  traffic 
for  which  the  trucks  were  responsible.  President  Vreeland 

said  that  the  company  was  helpless  at  present,  that  the  princi- 
pal lines  of  the  city  were  repeatedly  tied  up  by  truckmen,  who 

obstructed  the  tracks  while  unloading  and  by  breakdowns. 

The  records  of  the  company  showed  that  in  one  day  ninety- 
seven  calls  had  been  received  for  the  emergency  wagons,  and 
that  not  in  a  single  instance  was  the  blockade  due  to  any  fault 

of  the  cars  or  the  equipment,  but  in  every  case  to  the  obstruc- 
tion of  the  track  by  a  crippled  dray.  Just  before  the  meeting 

fifty  cars  had  been  blocked  in  lower  Broadway  by  a  team 
which  was  unloading  structural  iron  at  Fulton  Street.  The 
material  was  deposited  on  the  car  tracks,  and  had  to  be  moved 

nut  of  the  way  before  the  service  could  be  resumed.  The  sub- 
way operations  had  also  hampered  the  surface  railway  manage- 

ment, and  had  effectually  taken  the  control  of  three  important 
lines  out  of  the  hands  of  the  operating  department,  as  it  was 
simply  impossible  to  maintain  a  schedule  owing  to  conditions 
over  which  the  railway  company  had  no  control.  The  revenue 

of  the  company  had  suffered  in  consequence,  and  the  invest- 
ment for  electrical  equipment  had  not  produced  the  results 
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which  had  been  expected,  merely  because  the  company  could 

not  operate  its  cars  to  advantage.  Mr.  Vreeland  said  the  com- 
pany would  welcome  any  assistance  the  Commission,  the  as- 

sociation and  the  public  might  extend  in  bringing  about  im- 
provement in  these  conditions.  The  responsibility  for  the 

present  state  of  affairs  rested  with  the  municipal  administration, 
as  the  ordinances  regulating  trucking  were  not  enforced. 

Members  of  the  Merchants'  Association,  at  the  conclusion  of 
Mr.  Vreeland's  remarks,  expressed  their  gratification  and  ap- 

preciation of  the  frankness  with  which  he  had  met  their  re- 
quests, and  assured  him  of  their  support  in  securing  redress. 

The  Railroad  Commissioners  suggested  that  the  association 
appoint  an  expert  to  investigate  the  conditions  and  confer  with 

the  experts  of  the  Board  and  of  the  railway  company.  As- 
surances were  given  that  the  Interurban  Company  would  co- 

operate with  the  association  and  the  Commission  in  placing  at 
their  disposal  facilities  for  securing  all  the  data  necessary  for  a 
complete  understanding  of  the  problem.  The  chairman  of 
the  Commission  and  the  spokesman  for  the  association 
acknowledged  their  indebtedness  to  Mr.  Vreeland  for  the 
courtesies  already  extended  by  him  and  the  assistance  he  had 
voluntarily  given  in  the  present  investigation. 

BROOKLYN  HEARING 

The  Brooklyn  situation  was  the  subject  of  another  public 
hearing  on  Tuesday  and  Wednesday.  The  company  presented 
a  statement  reviewing  the  situation  and  covering  practically 

the  same  points  as  those  mentioned  in  President  Greatsinger's 
letter  to  Mayor  Low.  This  answer  declared  that  during  the 
two  rush  hours  of  the  afternoon  it  was  impossible  at  present 
to  produce  or  purchase  sufficient  electricity  to  heat  the  cars. 
Cars  in  suburban  localities  were  heated  for  the  benefit  of  those 

going  the  longest  distances,  but  if  all  cars  were  heated  now 
there  would  have  to  be  a  reduction  in  the  number  operated. 
Concerning  the  troubles  of  the  company  on  the  subject  of 
power,  the  statement  set  forth  that  the  company  had  con- 

tracted for  a  $3,000,000  power  house,  which  was  to  have  been 
completed  last  November,  and  would  add  40  per  cent  to  the 
power  of  the  company.  Because  of  strikes,  inability  to  obtain 
material,  etc.,  the  contractors  will  not  be  able  to  domplete  the 
work  until  next  March.  The  situation  has  been  aggravated,  it 
was  said,  by  the  destruction  of  the  power  house  at  Ridgewood. 
In  the  meantime  the  company  has  been  purchasing  all  the 
power  the  Edison  Company,  of  Brooklyn,  could  spare  during 
the  afternoon.  More  power  is  promised  by  the  Edison  Com- 

pany soon,  and  the  company  expects,  Jan.  15,  to  be  able  to  turn 
on  some  heat  in  all  of  its  cars,  and  that  after  Feb.  15  it  will  be 
able  properly  to  heat  all  of  its  cars. 

As  to  overcrowded  cars  and  the  "intolerable  evils  of  the 

bridge  crush,"  the  company  pointed  out  that  the  situation  could 
be  relieved  immediately  by  erecting  an  overhead  crossing  for 
trolley  cars  at  .Sands  Street,  at  the  Brooklyn  end  of  the  bridge. 
On  their  exit  from  the  bridge  at  Sands  Street,  according  to  the 
company,  the  cars  should  be  allowed  to  proceed  on  a  direct 
extension  of  the  trolley  tracks  across  Sands  Street  and  the 
bridge  plaza,  and  on  Liberty  Street  to  Fulton,  thereby  avoiding 
the  necessity  of  crossing  the  lines  of  other  cars  and  vehicle 
traffic  at  the  exit  from  the  bridge  at  Sands  Street.  The  trolley 
tracks  on  the  bridge  should  be  kept  absolutely  free  from  all 
other  traffic  during  the  rush  hours.    The  company  continued: 

"These  three  improvements,  with  the  additional  four  loops 
now  in  process  of  construction  at  the  Manhattan  terminal, 
would  increase  by  25  per  cent  the  number  of  surface  cars  which 
could  be  operated  across  the  bridge  during  the  rush  hours. 
No  additional  weight  would  be  imposed  on  the  bridge  by  the 
same  number  of  cars,  the  same  distance  apart,  because  of  their 
moving  more  rapidly. 

"The  widening  of  Livingston  Street  and  the  operation  of  a surface  railroad  thereon,  will  relieve  all  congestion  on  Fulton 
Street  above  Liberty  Street." 

The  company  said  that  it  believed  the  situation  in  non-rush 
hours  could  be  relieved,  and  that  every  effort  to  have  it  done 
was  being  made.  It  was  suggested  that  all  unnecessary  truck 
traffic  on  the  railroad  lines  should  be  prohibited. 

As  to  the  lighting  complaint,  electric  lights  were  being  sub- 
stituted for  the  oil  lamps  as  rapidly  as  possible,  it  was  declared. 

The  company  kept  its  cars  as  clean  as  practicable,  and  the 
method  of  ventilation  in  use  is  the  most  improved  modern  form. 

The  Grand  Jury,  of  Kings  County,  which  investigated  the 
Brooklyn  situation,  has  recommended  drastic  measures,  in- 

cluding an  appeal  to  the  State  administration  for  relief  and  the 
municipal  ownership  of  the  lines.  Attorney-General  John 
Cunneen  has  received  the  recommendation  of  the  Grand  Jury 
of  Kings  County  that  he  institute  proceedings  to  annul  the 
charter  of  the  street  railway  companies  forming  the  Brooklyn 
Rapid  Transit  system.  The  recommendation  is  as  follows : 

"We  find  that  by  reason  of  its  negligence,  inefficiency  and  un- 
willingness to  perform  its  duty,  the  Brooklyn  Rapid  Transit 

Company  and  its  constituent  companies  have  forfeited  the  right 
to  longer  continue  in  the  enjoyment  and  exercise  of  their 
charters  and  franchises,  and  we  recommend  to  the  Attorney 

General  and  urge  upon  him  that,  with  all  due  speed,  he  insti- 
tute an  action  to  annul  their  charters  and  strip  them  of  their 

franchises  accordingly."  The  presentment  finds  that  the 
Brooklyn  Heights  Railroad  Company  "is  falling  far  short  of 
discharging  tn  the  public  of  Brooklyn  the  duty  it  owes  them. 
On  some  of  the  branches  the  cars  are  poorly  ventilated  and 
dirty,  the  heating  of  the  cars  is  seriously  neglected,  to  the 
menace  of  public  health;  cars  are  poorly  lighted,  the  service  is 
STosslv  insufficient,  both  in  number  of  cars  and  in  seating 
canacity,  and  the  transportation  of  passengers  along  the  routes 

of  the  company  is  badly  managed." 
 *^  

MAYOR  LOW  ON  TRANSPORTATION  PROBLEMS 

In  his  annual  message  to  the  Board  of  Aldermen  Mayor  Low 
devotes  considerable  attention  to  transportation  problems  and 
reviews  the  progress  that  has  been  made  during  the  year  in 

securing  additional  facilities  and  improving  those  already  ex- 
isting. The  present  investigation  and  discussion  are  expected 

to  bring  some  relief,  although  the  Mayor  frankly  admits  that 
many  of  the  demands  upon  the  transportation  companies,  espe- 

cially those  pertaining  to  rush-hour  service,  are  such  that 

"nobody  is  sanguine  enough  to  believe  that  the  situation  will 

be  importantly  relieved." 
 »♦♦  

THE  METROPOLITAN  STREET  RAILWAY  COMPANY  RAISES 
WAGES 

On  Jan.  i,  1903,  the  Metropolitan  Street  Railway  Company 

made  a  most  acceptable  New  Year's  gift  to  its  employees  by 
making  a  general  increase  in  wages.  The  announcement  of  the 
increase  was  made  in  the  form  of  a  general  order,  which  was 

posted  in  all  of  the  car  houses  of  the  Metropolitan  Street  Rail- 
way Company  (Interurban  Street  Railway  Company)  at  i 

o'clock  Thursday  morning,  and  which  read  as  follows: 
The  management  takes  pleasure  in  recognizing  the  faithful  and 

efficient  service  of  the  motormen  and  conductors  in  its  electric 
service.    Beginning  Sunday,  Jan.   18,  all  motormen  and  con- 

ductors will  be  paid  at  the  following  rates: 
Motormen : 

First  year's  service  at  the  rate  of  $2.10  per  day. 
Second  year's  service  at  the  rate  of  $2.25  per  day. 
Third,  fourth  and  fifth  years'  service  at  the  rate  of  $2  ,-^5  per  day. 
After  five  years'  service,  at  the  rate  of  $2.50  per  day. 

Conductors: 
First  year's  service,  at  the  rate  of  $2  per  day. 
Second  year's  service,  at  the  rate  of  $2.15  per  day. 
Third,  fourth  and  fifth  years'  service,  at  the  rate  of  $2.25  per  day. 
After  five  years'  service,  at  the  rate  of  $2.35  per  day. Oren  Root,  Jr.,  Assistant  General  Manager. 
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MICfflGAN  RAILROAD  COMMISSIONER'S  REPORT 

The  thirteenth  annual  report  of  the  Commissioner  of  Rail- 
roads of  Michigan  discusses  two  subjects  affecting  electric  rail- 

way operation  in  that  State,  namely,  "Separation  of  Grades" 
and  "State  Supervision  of  Electric  Railways."  Under  the  first 
heading  the  report  says : 

SEPARATION  OF  THE  GRADES 
Attention  is  called  to  the  position  taken  by  the  department 

four  years  ago  regarding  the  crossings  of  electric  and  steam 
roads  and  in  opposition  to  the  approval  of  grade  crossings  of 
this  nature.  There  has  been  no  deviation  from  this  position, 
and  during  that  time  no  new  grade  crossings  of  electric  lines 
with  the  main  lines  of  any  steam  road  have  been  approved. 

The  opposition  to  this  rule  upon  the  part  of  some  builders 
and  promoters  of  electric  lines,  apparent  at  its  inception,  has 
almost  disappeared,  and  opposition  to  grade  crossings  is  now  so 

generally  accepted  as  the  established  policy  of  the  State  that  ap- 
plications for  such  crossings  are  rare.  The  electric  railway 

companies  now  lay  out  their  lines  so  as  to  provide  for  a 
separation  of  the  grades  at  crossings  of  steam  roads,  and  in 
almost  every  instance  express  themselves  after  the  construction 
of  their  lines  as  pleased  with  the  change  from  their  original 

plans. 
In  a  great  many  cases  the  construction  of  grade  crossings 

has  been  prevented,  and  a  separation  of  the  grades  accom- 
plished by  this  policy.  In  Ann  Arbor,  with  the  hearty  co- 

operation of  the  Hon.  R.  S.  Copeland,  Mayor  of  the  city,  a 
complete  separation  of  the  grades  at  crossings  of  the  Ann  Arbor 
Railroad  with  several  streets  has  been  begun  and  will  un- 

doubtedly be  completed  within  the  next  year. 
In  this  case  applications  were  received  from  the  Detroit, 

Ypsilanti,  Ann  Arbor  &  Jackson  Railway  and  the  Detroit  & 
Chicago  Traction  Company  for  approval  of  grade  crossings 
of  the  Ann  Arbor  Railroad.  These  were  denied  and  the  cross- 

ings ordered  to  be  made  by  overhead  bridges.  This  action  led 
to  the  opening  of  negotiations  between  the  railroad  and  railway 
companies  with  the  city  that  finally  resulted  in  an  agreement 
and  contract  for  a  separation  of  the  railroad  and  street  grades, 
as  stated,  and  will  result  in  a  much  to  be  desired  improvement 
in  the  conditions  existing  in  that  city. 

STATE  SUPERVISION  OF  ELECTRIC  RAILWAYS 

The  Commissioner  then  takes  up  the  question  of  "State 
Supervision  of  Electric  Railway,"  which  has  already  been  the 
subject  of  extended  discussion  in  the  last  two  annual  reports 
of  the  department.  Especial  attention  has  been  called  to  the 
absence  of  any  State  law  for  the  proper  regulation  and  control 
of  electric  railways.  To  emphasize  again  the  necessity  of  legis- 

lation upon  this  subject,  the  report  says: 
As  is  well  known,  there  are  a  large  number  of  these  lines 

completed  and  in  operation  in  this  State,  furnishing  very  satis- 
factory freight  and  passenger  service  to  a  class  of  traffic  that 

has  heretofore  been  without  transportation  facilties,  to  the 
great  benefit  of  the  communities  accommodated  by  such  service. 

It  is  also  true  that  nearly,  if  not  quite,  all  such  lines  are  well 
built  and  equipped,  being  in  a  number  of  cases  quite  up  to  the 
average  standard  adopted  by  steam  roads,  and  are  provided 
with  fences,  cattle  guards  and  farm  crossings  for  the  safety 
and  convenience  of  the  general  public,  and  with  convenient  sta- 

tions and  accommodations  for  their  patrons. 
While  it  is  undoubtedly  true  that  the  building  of  this  class  of 

roads  is  a  great  benefit  to  the  people  of  the  State,  and  should 
be  encouraged  to  the  limit  of  consistent  public  policy,  it  would 
appear  at  the  same  time  that  they  should  be  constructed, 
equipped  and  operated  under  such  reasonable  regulations  and 
restrictions  as  shall  be  found  necessary  in  order  to  safeguard 
the  interests  and  lives  of  the  traveling  public,  and  the  property 
of  the  railroad  companies  as  well. 

The  only  irr\portant  power  vested  in  the  Commissioner  of 

Railroads  regarding  electric  railways  is  that  conferred  by  Act 
171,  session  on  laws  of  1893,  which  provides  that  it  shall  be 
unlawful  for  any  railroad  company  to  construct  its  tracks 
across  the  tracks  of  any  street  railway,  and  likewise  for  any 
street  railway  company  to  construct  its  tracks  across  the  tracks 
of  any  railroad  company,  until  the  place  where  and  the  manner 
in  which  such  crossings  shall  be  made  shall  have  been  approved 
by  the  Commissioner  of  Railroads.  It  also  provides  that  such 

crossings  shall  in  all  cases  where  the  Commissioner  of  Rail- 
roads deems  it  reasonably  practicable  be  made  otherwise  than 

at  grade,  and  in  accordance  with  plans  to  be  approved  by  the 
Commissioner. 

Acting  under  the  authority  conferred  by  the  statute,  the  con- 
struction of  any  additional  grade  crossings  of  electric  rail- 

ways with  the  main  lines  of  steam  railroads  has  been  prevented 
and  the  position  taken  by  the  department  not  only  in  opposition 
to  the  construction  of  new  grade  crossings,  but  in  favor  of  the 
abolition  as  rapidly  as  possible  of  all  existing  grade  crossings, 
has  been  consistently  maintained. 
Grade  crossings  of  electric  roads,  or  of  electric  and  steam 

roads,  are  an  undoubted  source  of  constant  danger,  even  when 
protected  with  the  best  mechanical  appliances,  and  especially  so 
when,  as  is  the  case  at  nearly  all  crossings  of  this  nature  in 
this  State,  there  is  no  mechanical  protection,  but  dependence 
for  safety  is  placed  entirely  in  the  law  requiring  all  cars  to  be 
brought  to  a  full  stop  before  passing  over  such  crossings. 

Accidents  at  grade  crossings  of  this  nature  are  nearly  always 
caused  by  violation  of  the  running  rules  of  the  company,  as 
well  as  the  law  of  the  State,  as  it  is  the  invariable  rule  of  street 
railway  companies  to  require  their  cars  to  come  to  a  stop,  while 
the  conductor  or  person  in  charge  of  the  car  goes  ahead  and 
flags  the  car  over  the  crossing;  but  in  some  cases  accidents 

have  been  caused  by  the  power  giving  out  while  the  car  was  go- 
ing over  the  steam  road  tracks,  or  by  the  trolley  leaving  the 

wire  and  stalling  the  car  in  front  of  the  steam  engine  or  train. 
Owing  to  the  fact  that  this  department  has  no  jurisdiction 

over  electric  railways  and  no  authority  to  require  them  to  make 
reports  of  accidents  occurring  upon  their  lines,  it  is  impossible 
to  furnish  any  statistical  information  upon  this  subject.  There 
is  no  doubt,  however,  that  many  accidents  have  occurred  at 

grade  crossings  of  this  nature,  and  that  the  action  of  this  de- 
partment in  refusing  to  approve  of  crossings  at  grade,  and  in 

ordering  mechanical  protection  at  existing  crossings,  has  had  a 
beneficial  effect  in  preventing  the  occurrence  of  many  accidents 
of  a  similar  nature. 

While,  as  stated,  no  statistics  upon  the  subject  of  accidents 
on  electric  railways  in  this  State  are  available,  reference  to  the 
report  of  the  Railroad  Commissioners  in  the  State  of  New 
York,  where  such  statistics  are  kept,  shows  that  there  is  a 
steady  increase  in  the  percentage  of  passengers  injured  with 
reference  to  mileage  of  road  operated  in  that  State.  It  also 
appears  that  the  greatest  loss  of  life  and  injury  to  persons  in 

that  .State  during  the  last  five  years  has  been  caused  by  rear- 
end  collisions,  the  next  largest  loss  of  life  and  injury  to  persons 

has  been  caused  by  head-on  collisions,  and  in  this  comparative 
line  of  causes  of  death  and  injury  to  persons  are  collisions  at 
grade  crossings  of  steam  and  electric  roads,  the  derailment  of 
cars  and  the  collapse  of  bridges  and  trestles. 

It  seems,  therefore,  that  while  the  law  of  this  State  regard- 
ing crossings  is  a  step  in  the  right  direction,  and  that  good 

results  have  been  derived  therefrom,  the  experience  of  other 

States  where  reports  of  accidents  from  electric  railway  com- 
panies are  required,  would  indicate  that  there  are  other  matters 

connected  with  the  operation  of  electric  railways  that  are  fully 
as  important  to  the  traveling  public,  and  that  should  have  just 
as  much  or  more  attention. 

The  New  York  State  Railroad  Commissioners,  after  having 

given  the  subject  a  thorough  investigation,  recommended  the 
adoption  of  a  standard  code  of  rules  for  the  operation  of  elec- 
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railway,  and  the  propelling  mechanism  was  construc  ted  by  the 

Reeves  Engine  Company,  of  Trenton,  N.  J.,  maker  of  the  well- 
known  Reeves  marine  and  stationary  engines.  A  short  time 
ago  the  car  was  tested  on  the  tracks  which  are  provided  for 
carrying  lumber,  etc.,  about  the  Stephenson  works,  and  showed 
itself  to  be  thoroughly  up  to  the  requirements  of  the  service  for 
which  it  is  intended.  One  of  the  illustrations  shows  the  car 

attached  to  a  heavily-loaded  flat  car,  which  was  used  as  a 
trailer  load  during  the  test.  Scrap  iron  was  placed  on  the 
motor  car  in  order  to  increase  the  tractive  effort  as  well  as  give 
a  heavier  load. 

The  engine  is  of  the  compound  type,  placed  under  the  car, 
with  its  shaft  connected  to  one  of  the  axles  by  means  of  a 
sprocket  chain  in  a  similar  manner  to  the  ordinary  practice 
in  automobile  construction.  The  boiler  is  placed  on  the  front 
platform,  as  seen  in  the  enlarged  view.  This  boiler  is  of  the 
automobile  type  and  occupies  but  little  room  on  the  platform, 
not  interfering  at  all  with  the  entrance  and  exit  of  passengers 

on  account  of  the  position  of  the  car  door.  The  boiler  is  sup- 
plied with  water  from  two  tanks  at  the  opposite  end  of  the  car, 

and  with  gasoline  from  a  third  tank  of  the  same  size  placed 
between  them,  as  shown  in  the  plan  view.  The  arrangement 
of  the  apparatus  shown  in  this  plan  has  been  slightly  changed, 
especially  in  regard  to  the  steam  piping  in  the  car,  as  at  present 
constructed.  The  throttle,  levers  for  regulating  the  link 
motion,  injector  for  the  boiler,  feed  pumps,  etc.,  are  all  on  the 
front  platform  within  easy  reach  of  the  motorman,  so  that  he 
has  his  car  under  perfect  control  at  all  times.  The  waste  gases 
from  the  burner  are  carried  up  through  the  hood  by  means  of 
the  stack  shown,  and  discharge  through  a  horizontal  pipe  open 
at  each  end  just  above  the  roof.  A  pipe  runs  from  the  top  of 
the  steam  chamber  in  the  boiler  up  through  the  hood  and  is 
provided  with  a  safety  valve.  The  boiler  in  ordinary  service 
is  expected  to  carry  a  pressure  of  200  lbs.,  although  it  has  been 
tested  to  twice  that  pressure.  The  brake  on  the  car  is  the 

ordinary  ratchet  hand-brake,  and  is  placed  in  the  center  of  the 
dash.   A  steam  whistle  is  installed  on  the  top  of  the  hood. 

One  of  the  most  interesting  features  of  the  whole  equipment 
is  the  engine,  a  cross  section  showing  the  working  parts  of 

which  is  shown  in  one  of  the  illustrations.  This  engine  con- 
tains nearly  all  the  features  which  are  contained  in  the  Reeves 

compound  marine  engine,  and  is  built  for  hard,  everyday  use, 
is  light  and  rigid  in  design,  and  is  so  simple  in  construction 

VTKW   OF   MOTOR    CAR   DRAWING  A   LOAD   OF  LUMBER 

trie  railways,  and  that  every  company  be  required  to  adopt 
rules  based  upon  such  standard  rules.  They  also  recommended 
the  adoption  of  specifications  for  the  construction  of  various 
sizes  of  cars,  all  to  be  of  uniform  height  of  buffer,  and  a 
uniform  construction  for  each  size  of  car,  for  the  purpose  of 
preventing  the  telescoping  of  cars  in  case  of  collision. 

The  adoption  of  these  recommendations  would  undoubtedly 
result  in  the  saving  of  many  lives,  but  there  is  no  authority 
under  our  laws  to  require  their  adoption,  even  should  the 
Commissioner  decide  that  suck  action  were  advisable.  There- 

fore, it  is  again  urged  that  the  Legislature  be  requested  to  enact 
the  necessary  legislation  to  bring  these  companies  under  the 
regulation  and  control  of  State  authority,  to  the  same  extent 
and  in  the  same  marvner  as  steam  railroads  are  now  controlled. 

At  the  last  session  of  the  Legislature,  a  number  of  bills  were 
introduced,  having  for  their  purpose  the  accomplishment  of 
such  a  result,  and  meetings  of  the  representatives  of  the  electric 
railway  interests  were  held  for  a  discussion  of  the  question. 

At  these  meetings,  and  from  a  discussion  of  the  question 
by  members  of  the  Legislature,  it  developed  that  there  are 

decided  differences  of  opinion  as  to  the  extent  that  State  au- 
thority should  be  exercised  and  the  manner  in  which  it  should 

be  brought  about.  It  is  therefore  recommended  that  this  matter 
be  called  to  the  attention  of  the  Legislature  early  in  the  session 

in  order  that  ample  time  may  be  given  for  a  thorough  and  care- 
ful consideration  of  the  subject,  to  the  end  that  intelligent  legis- 

lation upon  the  question  may  be  enacted  that  will  provide 
ample  protection  for  the  general  public  traveling  over  or 
across  such  lines,  and  at  the  same  time  will  work  no  unneces- 

sary hardship  upon  the  companies,  but  will  foster  and  encour- 
age the  building  of  such  lines  in  all  portions  of  the  State  where 

lousiness  will  justify,  having  always  in  mind  the  building  of 
permanent  lines  and  the  protection  of  the  pulilic  safety. 

A  STEAM  PROPELLED  STREET  CAR 

The  Compania  de  Tranvias  de  Merida,  of  Merida,  Yucatan, 

Mexico,  is  about  to  make  an  interesting  experiment  in  self- 
propelled  street  cars.  The  company  is  now  operating  33  miles 
of  horse  railway,  and  is  having  built  at  the  works  of  the  John 
Stephenson  Company,  of  Elizabeth,  X.  J.,  a  small  motor  car, 
by  means  of  which  the  experiment  will  be  made.    The  car  is  a 

small  four-wheeled  one  of  the  old  horse-car  type,  with  the 
exception  that  the  doors  are  placed  at  the  sides  of  the  platform 
instead  of  in  the  middle.  The  truck  used,  as  seen  in  the  ac- 

companying illustrations,  is  the  same  as  is  used  in  standard 
horse  car  practice.  The  car  has  been  built  under  the  direction 
of  Thebaud  Brothers,  of  New  York,  purchasing  agents  for  the 

that  it  does  not  require  the  constant  service  of  an  expert 
engineer  to  keep  it  in  running  order.  The  cylinders  are  3^^ 
ins.  and  61/  ins.  by  5-in.  stroke,  and  the  normal  speed  is  about 
600  r.  p.  m.  When  running  with  200  lbs.  of  steam  at  the  most 
economical  cut-off  it  develops  about  25  hp,  but  this  can  easily 
be  increased  to  45  hp  under  exceptional  conditions.    A  single 
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reduction  gear  is  used,  as  shown  in  the  plan,  consisting  of  a 
sprocket  chain  and  wheels.  The  two  axles  of  the  trucks  are 
connected  by  another  sprocket  chain,  so  that  all  four  of  the 
wheels  are  drivers.  The  chains  are  of  the  Renold  silent  chain 

type,  made  by  the  Link  Belt  Engineering  Company,  of  Nice- 
town,  Philadelphia. 

A  cross  section  of  the  cylinders  is  shown.  Both  cylinders 
are  made  from  a  single  casting  of  very  close  grained  charcoal 
iron,  and  are  lined  on  the  outside  with  asbestos  to  prevent 
radiation. 

The  central  valve  has  deep  grooves  at  the  top  and  bottom, 
where  the  steam  is  held  in  compression  between  strokes,  this 
operation  raising  the  temperature  to  such  an  extent  that  upon 

that  the  path  of  the  steam  is  very  similar  to  that  found  in 
Corliss  engines,  namely,  that  the  admission  ports  and  exhaust 

ports  are  separate.  This  is  practically  the  case  in  the  low- 
pressure  cylinder,  although  not  appearing  from  the  figure,  as 
the  conditions  at  exhaust,  as  shown  at  the  top  of  the  valve,  give 
a  very  much  wider  opening  to  the  port  than  when  steam  is 
being  admitted  from  the  groove  in  the  valve.  On  account  of 
using  the  groove  in  the  valve  to  contain  a  steam  cushion  for  the 

FRONT   PLATFORM   OF   AUTO  CAR 

the  admission  of  more  steam  to  the  low-pressure  cylinder  no 
condensation  can  take  place. 

As  will  be  seen  upon  an  examination  of  the  illustration 

llie  upper  port  of  tiie  low-pressure  cylinder  has  been  closed 
considerably  sooner  than  the  upper  port  of  the  high-pressure 
cylinder,  and  just  at  the  end  of  the  upper  stroke,  therefore,  of 

the  high-pressure  piston  a  considerable  compression  had  taken 

ENGINE   AND   RUNNING  GEAR 

place  in  the  upper  groove  of  the  central  valve,  and  in  the  posi- 
tion shown  in  the  cut  this  highly-compressed  steam  is  confined 

between  the  valve  and  the  walls  of  the  valve  chamber.  Upon 

the  next  outward  stroke,  therefore,  of  the  low-pressure  piston, 
when  the  steam  is  admitted  from  the  high-pressure  cylinder  it 
will  enter  the  low-pressure  cylinder  in  conjunction  with  this 
compressed  and  superheated  steam.  The  central  valve  is 

operated  by  a  fixed  eccentric,  and  its  cut-off  is  entirely  inde- 
pendent of  the  position  of  the  link  motion.  The  admission 

valve,  shown  on  the  right,  has  but  one  function,  that  of  ad- 
mitting steam  to  the  high-pressure  cylinder,  and  it  will  be  seen 

LOOKING    DOWN    ON  ENGINE 

pistons,  the  clearance  in  the  cylinders  is  extremely  small. 
Having  the  central  valve  connected  to  a  fixed  eccentric  regu- 

lates the  compression  in  both  cylinders,  and  its  travel  being 
absolutely  determined  it  is  impossible  for  the  compression  to 
fluctuate  above  or  below  the  point  of  highest  efficiency.  A 
view  of  the  Reeves  engine,  as  modified  for  use  on  the  Yucatan 
auto-car,  is  shown  in  one  of  the  illustrations. 

The  town  of  Merida  has  had  a  most 

prosperous  career,  and  the  stock  of 
the  street  railway  system  is  held  by 
local  capitalists.  The  experimental 
car,  which  will  soon  be  shipped  for 
use  there,  will,  if  successful,  probably 

result  in  the  adoption  of  self-con- 
tained motor  cars  on  the  entire  sys- 

tem, and  for  this  reason  it  is  of  con- 
siderable interest.  The  development 

of  the  automobile  has  placed  steam- 
propelled  vehicles  in  a  much  more 
advantageous  position  for  competing 
with  electricity  than  they  were  during 
the  period  of  previous  attempts  to 
operate  them  on  street  railways,  and 

the  Yucatan  Railway  is  taking  a  step  which  will  be  carefully 

followed  by  railroad  men. 
The  use  of  steam  for  the  propulsion  of  street  cars  is  no 

novelty.  The  "dummy,"  with  and  without  passenger  compart- 
ments, was  a  familiar  sight  in  many  cities  ten  years  ago,  but 

the  new  motor  car  is  an  entirely  different  class  of  rolling  stock 

from  the  now  practically  defunct  "dummy."  The  rapid  and 
extensive  development  of  steam-driven  automobiles  has  re- 

sulted in  greatly  increasing  the  practicability  of  small  boilers, 
engines,  etc.,  for  this  service,  and  the  successful  operation  of 
these  vehicles  has  proved  that,  with  the  present  facilities,  the 
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problem  of  constructing  a  self-contained  street  car  has  lost 
much  of  its  difficulty.   How  such  a  motor  car  will  stand  actual 

duce  between  each  two  of  these  Lynn  cars  a  "through"  car 
from  Salem,  running  the  Salem  cars  also  on  fifteen-minute 

headway,  and  giving  a  car  between  Central 

Square,  Lynn,  where  the  company's  headquar- ters are  located,  and  Scollay  Square,  Boston, 

every  seven  minutes  and  a  half. 

 *^  

EAST  BOSTON  TUNNEL  IMPROVEMENT 

PLAN    SHOWING    RESERVOIRS,    ENGINE,  ETC. 

operation  under  average  service  conditions  remains,  of  course, 
to  be  determined. 

MORE  SUBURBAN  CARS  TO  BE  OPERATED  IN  BOSTON 

In  addition  to  the  plan  of  the  Newton  &  Boston  Street  Rail- 
way Company  to  operate  a  through  service  between  Waltham 

and  the  Park  Street  subway  station,  in  Boston,  operating  in 
the  latter  city  over  the  lines  of  the  Boston  Elevated  Railway 

Company,  the  company  plans  to  operate  the  cars  of  the  Com- 
monwealth Avenue  Street  Railway  Company,  which  it  controls, 

into  Boston.  The  Commonwealth  Avenue  Street  Railway 
Company  at  present  operates  only  between  Norumbega  Park, 
in  the  Auburndale  district  of  Newton,  and  Lake  Street,  on  the 
boulevard,  near  Chestnut  Hill  Reservoir.  These  cars  have 
brought  their  passengers  in  as  far  as  Lake  Street,  where  the 

Commonwealth  Avenue  Company's  tracks  came  to  a  "dead 
end"  under  a  shelter  of  artistic  construction  over  the  reserved 
space  in  the  middle  of  the  boulevard.  On  the  Boston  side  of 

this  shelter  the  passengers  could  find  cars  of  the  Boston  Ele- 
vated Company,  in  which  they  could  make  the  trip  to  Park 

Street  in  the  subway  either  by  way  of  Commonwealth  Avenue 
and  Brighton  Avenue ;  Beacon  Street,  or  Brookline  Village  and 
Huntington  Avenue;  all  three  of  which  lines  are  on  the  same 

tracks  by  the  time  they  reach  Copley  Square,  Boston.  At  pres- 
ent workmen  are  busy  connecting  the  tracks  of  the  two  com- 

panies at  Lake  Street,  and  it  is  stated  that  the  intention  is  to 
have  the  cars  running  through  from  Auburndale  to  Park  Street 
station  about  Jan.  15. 

Some  months  ago  the  plan  of  the  Boston  &  Worcester  Street 

Railway  Company,  now  building  between  Boston  and  Wor- 
cester, for  operating  into  Boston,  was  given  in  the  Street 

Railway  Journal.  The  original  plan  of  this  company 
seems  to  have  been  changed,  however,  for  the  plan  now 
is  to  send  part  of  the  cars  only  as  far  as  Park  Square, 
and  part  of  them  down  into  the  subway  to  the  Park 
Street  station.  The  cars  which  are  to  be  run  through 
from  Worcester  will  be  too  large  to  negotiate  the  subway 
curves  and  portals,  and  will  enter  the  city  over  the  Boston 

Elevated  Company's  surface  tracks  in  Columbus  Avenue,  and 
shift  ends  in  Park  Square.  The  smaller  cars,  which  the  Wor- 

cester Company  is  to  run  between  Boston  and  South  Framing- 
ham,  will  enter  the  city  in  the  same  way,  but  after  coming  down 
Columbus  Avenue  as  far  as  Berkeley  Street,  will  swing  over 
to  Boylston  Street,  thus  gaining  the  direct  route  to  the  Back 
Bay  portal  of  the  subway. 
An  interesting  report  in  connection  with  the  use  of  tlie 

opposite,  or  notherly,  end  of  the  su1)way  by  surface  cars,  is, 
that  beginning  in  the  spring,  the  Boston  &  Northern  Street 

Railway  Company  will  run  "through"  cars  into  Boston  from 
Salem.  It  uses  the  so-called  Scollay  Square  loop  for  surface 
cars,  and  for  the  past  two  or  three  years  has  been  operating 

what  it  calls  an  "express  service" — although  for  passengers 
only — between  Swampscott  and  Lynn  and  Boston,  running 
long,  double-truck  cars  over  a  private  right  of  way  across  Lynn 
Marsh  on  fifteen-minute  headway.    The  new  plan  is  to  intro- 

/  The  Boston  Transit  Commission  has 

awarded  a  contract  to  Woodbury  &  Leighton 
for  the  construction  of  a  part  of  the  East 

Boston  Tunnel  at  the  head  of  State  Street,  and  for  making 

alterations  in  the  Old  State  House,  to  adapt  it  to  station  pur- 
poses. Nine  bids  on  the  work  were  received,  Woodbury  & 

Leighton  offering  the  lowest  at  $39,101.75.  The  highest  bid 
was  $103,000. 
The  section  of  the  tunnel  under  the  harbor  is  substantially 

completed.  Less  than  200  ft.  remain  outside  of  Long  Wharf. 
With  the  exception  of  a  vein  of  soft,  sandy  clay,  which  crossed 
the  path  about  half  way  between  Long  Wharf  and  the  middle 
of  the  harbor,  no  difficulties  were  encountered  by  the  engineers. 
The  only  case  of  a  tunnel  of  equal  size  worked  by  compressed 
air  is  that  of  the  Blackwell,  under  the  Thames  River  in  Eng- land. 

The  State  Street  and  Atlantic  Avenue  station  will  have  two 

side  platforms,  each  160  ft.  long,  10  ft.  wide  and  54  ft.  below  the 

street  level.  This  portion  of  the  station  will  probably  be  cov- 
ered with  a  masonry-arched  roof.  To  the  east  of  each  platform 

a  space  about  32  ft.  long  and  18  ft.  wide  is  reserved  for  eleva- 
tors, stairways  and  approaches.  These  and  the  track  space 

between  them  will  be  included  in  a  large  space  40  ft.  x  57  ft. 

6  ins.,  which  will  be  nearly  enclosed  by  four  vertical  walls,  ex- 
tending to  the  surface  of  the  street.  These  walls  are  from  i  ft. 

9  ins.  to  3  ft.  in  thickness,  reinforced  by  twisted  steel  bars. 
They  are  connected  by  three  floors,  which  altogether  from  four 
chambers. 

The  tunnel  proper  will  be  under  State  Street  in  "Section  C," 
23  ft.  8  ins.  wide  inside,  and  20  ft.  8  ins.  high.  The  invert  will 
he  24  ins.  thick,  the  arch  31  ins.,  and  the  side  wall  from  31  ins. 
to  33  ins.,  all  being  of  concrete. 

In  view  of  the  close  proximity  of  the  sides  of  the  tunnel  to 
large  buildings  in  State  Street  careful  provision  has  been  made 
for  the  support  of  the  ends  of  buildings  nearest  the  tunnel.  At 
the  westerly  end  the  sides  of  the  tunnel  are  within  3  ft.  of  the 
buildings,  and  the  bottom  of  the  tunnel  is  25  ft.  below  the 

buildings'  foundation.  In  order  to  give  the  required  additional 
support  the  front  foundation  walls  were  pierced  at  intervals  of 

about  4  ft.  and  supported  on  steel  I-beams.  These  beams  were 
from  18  ft.  to  21  ft.  long,  and  from  18  ins.  to  24  ins.  high. 
Their  front  ends  rest  on  a  concrete  wall  under  the  sidewalk,  the 
wall  itself  resting  on  piles,  reaching  below  the  proposed  bottom 
of  the  tunnel.  The  rear  ends  of  the  I-beams  rest  on  a  concrete 
wall  that  is  nearly  parallel  to  and  about  18  ft.  from  the  front  of 
the  buildings.  The  rear  wall  was  dug  in  cellars,  and  extends 
aI)OUt  10  ft.  below  the  cellar  bottom.  Shorter  I-beams  support 
the  party  walls,  and  are  themselves  supported  by  a  portion  of 
the  long  I-beams  just  referred  to.  All  of  these  beams  are  car- 

ried below  the  ceilar  and  surrounded  by  concrete,  which  was 
carried  up  to  the  level  of  the  cellar  bottom.  A  layer  of  asphalt 
waterproofing  was  imbedded  at  a  depth  of  12  ins.  from  the 
cellar  floor  surface.  The  building  walls  were  in  each  case  care- 

fully rebuilt  where  cut  out  for  T-beams,  and  the  whole  structure 
well  secured. 

On  Dec.  30  an  accident  occurred  in  the  Siate  Street  section, 
caused  by  the  caving  in  of  a  mass  of  earth  in  front  of  the  con- 

struction shield,  on  account  of  the  infiltration  of  tide  water. 
The  tide  reached  its  highest  point  at  noon,  and  although  pumps 
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were  constantly  at  work,  the  water  drained  through  the  earth 
sufficiently  to  dissolve  and  loosen  the  earth  ahead  of  the  shield, 
so  that  it  gave  way.  Some  of  the  building  foundations  along 
the  line  settled  several  inches,  according  to  report,  and  the 

buildings  are  now  supported  by  heavy  stays.  The  whole  dis- 
trict is  made  land.   Additional  pumping  is  now  being  done. 

About  $1,600,000  has  thus  far  been  expended  in  the  tunnel 
work. 

RAILWAY  SWINDLER  COMES  TO  GRIEF  IN  BALTIMORE 

Samuel  Finklestein,  alias  Fink,  alias  Louis  Semmel,  was  con- 
victed in  the  Criminal  Court,  of  Baltimore  city,  recently  on 

the  charge  of  conspiracy  to  defraud  the  United  Railways 
&  Electric  Company,  of  Baltimore,  out  of  $800.  The  plan 
prepared  by  Finklestein  and  his  confederates  was  to  board  a 
car  and  have  with  him  one  or  two  friends  as  witnesses,  who 
would  also  take  seats  immediately  in  the  rear  of  him.  After 
the  car  had  come  to  a  stop,  and  just  as  it  was  about  to  start 
again  Finklestein  would  alight,  fall  to  the  ground,  roll  over 
several  times  and  pretend  that  he  was  badly  injured.  His 
confederates  would  condemn  the  conductor  for  his  alleged 
negligence,  but  would  take  good  care  to  give  the  conductor  their 
names  and  addresses,  so  that  in  making  the  investigation,  they 
would  have  evidence  to  make  it  a  case  of  negligence  against 
the  company. 

Finklestein  fell  from  a  car  of  the  United  Railways  at  the 

corner  of  Fayette  and  Arch  Streets,  May  31,  1901.  He  re- 
fused to  go  to  the  hospital,  and  gave  his  address  as  717  W. 

German  Street.  Herman  Max  Blumenthal,  who  was  also  on 
the  car,  gave  his  name  to  the  conductor  as  a  witness,  and  his 
address  as  721  W.  German  Street,  and  volunteered  to  take 

Finklestein  to  his  home.  The  company's  surgeon  was  im- 
mediately sent  to  the  alleged  injured  man,  but  he  was  not  per- 

mitted to  make  an  examination.  On  the  following  day  a  phy- 
sician who  was  on  the  car  when  the  alleged  accident  happened 

put  Finklestein's  arm  and  body  in  a  plaster  of  paris  cast,  and 
gave  out  the  statement  that  the  man  had  his  arm  fractured  in 
two  places  and  had  a  probable  fracture  of  the  fourth  rib. 

Finklestein  and  Blumenthal  then  began  to  press  the  company 
hard  for  a  settlement,  Blumenthal  calling  frequently  at  the 
office  to  urge  a  settlement,  and  on  one  occasion  stating  that 
Finklestein  was  dying,  and  requested  that  the  company  send 
its  physician  at  once,  which  was  done.  Upon  the  arrival  of  the 

physician,  he  found  Finklestein  groaning  and  writhing,  ap- 
parently in  great  agony.  Upon  examination  he  found  Finkle- 

stein's temperature,  pulse  and  respiration  to  be  normal.  No 
examination,  of  course,  could  be  made  of  the  injuries,  as  the 
man  was  in  plaster  of  paris.  The  railway  company  declined  to 
take  the  case  up  with  a  view  to  settlement  until  the  plaster  cast 

was  removed  and  the  alleged  injuries  submitted  to  the  X-ray. 
Finklestein  then  filed  a  suit  in  the  Baltimore  City  Court  for 
$10,000,  and  in  about  four  weeks  left  Baltimore.  Finklestein 
and  Blumenthal  were  both  indicted  in  Baltimore  in  August. 
1901,  charged  with  conspiracy  to  defraud  the  United  Railways 
of  $800. 

Finklestein  was  next  heard  of  in  Washington  in  the  early 
part  of  August,  1901,  when  in  company  with  an  accomplice 
named  Samuel  Kupferberg  he  attempted  to  work  the  same 
game.  They  took  a  Baltimore  man  in  with  them.  He  boarded 
the  car  with  Finklestein  and  Kupferberg,  and  when  the  car 
made  a  stop  Finklestein  jumped  off  and  rolled  over  several 
times,  and  cried  out  in  great  agony.  Kupferberg,  as  witness, 
was  standing  immediately  behind  him.  The  new  confederate 
who  had  been  taken  in  the  game  in  Washington  went  at  once 

to  the  Washington  Railway  Company's  office  and  gave  the 
whole  scheme  away.  Finklestein  and  Kupferberg  were  both 
arrested  and  indicted  in  Washington,  and  were  tried  and  con- 

victed in  the  early  part  of  April.   Before  the  trial  Kupferberg 

was  released  on  $2,000  bail,  and  during  the  trial  he  jumped 
his  bail.  Finklestein  served  six  months  in  jail  in  Washington, 
and  immediately  upon  his  release  was  brought  to  Baltimore  and 
tried.  The  jury  in  the  Washington  case  was  out  only  five 
minutes,  and  in  Baltimore  did  not  leave  the  box.  Finklestein 
has  not  yet  been  sentenced.  He  admits  that  he  collected  $50 
from  the  Boston  Elevated  about  a  year  and  a  half  ago  under  the 
name  of  Samuel  Fink,  and  that  Kupferberg  shared  it;  also,  that 
he  collected  money  from  the  Brooklyn  an^  Philadelphia  roads. 
He  filed  his  claim  in  Baltimore  under  the  name  of  Samuel 

Finklestein,  and  in  Washington  gave  the  name  of  Louis 
Semmel. 

It  is  believed  that  Finklestein  is  one  of  the  gang  who  have 
systematically  worked  railway  companies  in  other  cities. 

 »<»^  

WHAT  WAS  DONE  IN  OHIO  IN  1902 

The  year  1902  will  probably  go  down  in  the  history  of  Ohio 
as  the  greatest  year  on  record,  so  far  as  the  building  of  electric 
railways  is  concerned.  This,  too,  in  the  face  of  the  sensation, 

early  in  the  year,  caused  by  the  anouncement  of  the  embarrass- 
ment of  the  Everett-Moore  Syndicate,  which  is  responsible  for 

a  greater  mileage  in  that  State  than  any  other  group  of  capi- 
talists. The  difficulties  of  the  Cleveland  syndicate  undoubtedly 

held  up  many  projects  which  might  have  been  carried  through 
during  the  year,  but  only  in  a  few  cases  was  there  any  inter- 

ruption in  the  completion  of  roads  which  were  already  under 
construction.  In  August,  1901,  the  Street  Railway  Journal 
published  a  review  of  the  electric  railways  of  Ohio,  in  which  it 
was  stated  that  there  were  in  operation  at  that  time  898  miles 

of  city  lines  and  868  miles  of  interurban  roads.  It  was  esti- 
mated at  that  time  that  1435  rni'es  of  road  were  actually  under 

construction.  This,  however,  included  considerable  mileage 
of  proposed  roads,  which  were  being  built  in  sections,  while 
in  many  cases  portions  of  the  lines  had  only  been  surveyed. 
The  estimate  also  included  several  parallel  lines,  where  work 
had  been  done  by  two  or  more  rival  companies,  which  have 
since  consolidated  or  terminated  the  controversy  between  them. 
Notwithstanding,  about  847  miles  of  interurban  roads,  over 
half  of  the  original  estimate,  have  been  placed  in  operation 
during  the  year,  making  a  total  of  2613  miles  of  electric  lines 
in  operation,  as  compared  with  about  9000  miles  of  steam  road. 
The  new  mileage  is  detailed  below : 

Toledo  &  Western  Railway,  60  miles,  from  Sylvania  to  Ad- 
rian and  Fayette;  Toledo  &  Indiana,  10  miles,  from  Toledo  to 

Holland  (just  completed)  ;  Toledo,  Bowling  Green  &  Southern, 
10  miles,  connecting  two  divisions ;  Toledo,  Fostoria  &  Findlay, 
17  miles,  Findlay  to  Fostoria ;  Western  Ohio  Railway,  57  miles, 
Lima  to  Celina  and  New  Bremen,  and  Sidney  to  Piqua ;  Dayton 
&  Troy,  22  miles,  Dayton  to  Troy ;  Dayton,  Covington  &  Piqua, 

35  miles,  Dayton  to  Piqua ;  Dayton  &  Northern,  43  miles,  Day- 
ton to  Greenville;  Cincinnati,  Dayton  &  Toledo,  5  miles,  ex- 

tensions into  Cincinnati ;  Cincinnati,  Georgetown  &  Ports- 
mouth, 42  miles,  Cincinnati  to  Georgetown;  Cincinnati  &  East- 

ern, 22  miles,  Cincinnati  to  New  Richmond;  Columbus,  London 

&  Springfield,  52  miles,  Columbus  to  Springfield ;  Cincinnati 

Interurban,  15  miles,  Glendale  to  Hamilton;  Lake  Shore  Elec- 
tric, 35  miles,  connecting  two  divisions;  Lake  Erie,  Bowling 

Green  &  Western,  10  miles,  Bowling  Green  to  Pemberville; 
Cleveland,  Elyria  &  Western,  27  miles.  Oberlm  to  Norwalk ; 

Cleveland  &  Southern,  23  miles,  Berea  to  Medina  and  Chip- 
pewa Lake ;  Ohio  Central  Traction  Company,  20  miles,  Mans- 

field to  Gallon ;  Canton-Akron  Railway,  23  miles,  Akron  to 
Canton ;  Northern  Ohio  Traction  Company,  8  miles,  Kent  to 
Ravenna ;  Pennsylvania  &  Mahoning  Valley  Railway,  20  miles, 
Lowellville  to  New  Castle,  and  Warren  to  Leavittsburg ; 

Youngstown  &  Sharon  Railway,  40  miles,  Youngstown  to 
Sharon  and  New  Castle;  Eastern  Ohio  Traction  Company,  10 
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miles,  Troy  to  Garrettsville ;  Stark  Electric  Railway,  25  miles, 
Canton  to  Alliance  and  Sebring;  Columbus,  Buckeye  Lake  & 
Newark,  39  miles,  Columbus  to  Newark;  Columbus,  New  Albany 
&  Johnstown,  10  miles,  Columbus  to  Gahanna;  Columbus,  Dela- 

ware &  Marion,  25  miles,  Columbus  to  Delaware;  Parkersburg 

&  Marietta,  15  miles,  Pakersburg  to  Marietta;  Ohio  &  Penn- 
sylvania, 26  miles,  Conneaut  to  Ashtabula  and  Jefferson ;  Co- 

lumbus, Grove  City  &  Southwestern,  8  miles,  extension  to  Mor- 
gan Station ;  Springfield  &  Xenia,  18  miles,  Springfield  to 

Xenia;  Steubenville  Traction  &  Light  Company,  10  miles, 
Steubenville  to  Toronto  and  Alikcnna;  Suburban  Railway,  28 

miles,  Cincinnati  to  Bethel ;  Miami  &  Erie  Canal  Transporta- 
tion Company,  27  miles,  Cincinnati  to  Hamilton  (freight  only). 

 — 

INCREASE  IN  SOUTH  SIDE  ELEVATED  WAGES 

On  New  Year's  the  South  Side  Elevated  Railroad  Company, 
of  Chicago,  increased  the  wages  of  conductors  from  ig}i  cents 
to  20  cents  an  hour.  The  wages  of  guards  were  increased  irom 
i6j^  cents  to  18  cents  an  hour.  Ticket  sellers  at  the  stations, 
who  have  received  $1.50  per  day,  will  get  an  increase  of  10 
per  cent.  On  Oct.  i,  1901,  an  increase  of  about  10  per  cent  was 
given.  The  total  increase  in  a  period  of  a  year  and  a  quarter 

has,  therefore,  Deen  very  substantial.  "We  have  increased  the 
wages  as  earnings  have  increased,"  says  General  Manager  M. 
Hopkins,  which  expresses  briefly  and  to  the  point  the  policy  of 
the  company. 

 ^  

STATION  SIGNAL  FOR  SUBURBAN  ROADS 

The  Ohio  Brass  Company  has  brought  out  a  device  for  use 
by  prospective  pasengers  for  signalling  electric  cars  to  stop  at 
night  at  stations  or  at  other  designated  points,  to  correspond 

to  the  flagging  practice  in  use  on  steam  railroads.  The  pres- 
ence of  a  trolley  wire  makes  an  electric  device  of  this  kind  par- 

ticularly convenient,  as  the  signal  is  arranged  for  use  with  500 
volts.  It  consists  of  an  ordinary  switch,  which  throws  into 
circuit  a  group  of  lamps  between  the  trolley  and  the  ground 

return.  The  switch-box  carries  a  notice  directing  any  pas- 
senger who  wishes  to  stop  the  car  to  throw  up  the  switch 

handle,  and  the  lamps,  which  are  carried  in  a  box  on  the  pole, 
shine  through  bulleyes  in  the  sides  of  the  box,  and  thus  attract 
the  attention  of  the  motorman.  After  the  passenger  has 
boarded  the  car  the  conductor  throws  down  the  switch.  The 

device  is  called  the  Haycox  electric  car  signal. 

PRIZES  FOR  EMPLOYEES  AT  ROCKFORD 

There  was  a  general  distribution  of  good  things  among  the 
conductors  and  motormen  on  the  Rockford  &  Interurban  Rail- 

way Company,  at  Rockford,  111.,  the  first  of  the  year.  This 
company  operates  the  city  lines  in  Rockford  and  Beldivere  and 
the  interurban  line  between  those  two  points.  There  were 
three  cash  prizes  for  conductors,  given  in  recognition  of  general 
good  service,  such  as  care  in  signalling  the  starting  and 
stopping  of  cars,  courtesy  to  passengers,  strict  compliance  with 
rules,  excellence  or  reports  and  freedom  from  accidents.  The 
first  prize  among  the  conductors  was  $25,  the  second  $20,  and 
the  third  $15.  The  awards  among  the  motormen  were  to  those 
who  had  no  accidents  in  which  there  was  damage  to  property 
or  injury  to  persons.  Seven  motormen  participated  in  a  bonus 
of  $10  each  for  this. 

A  new  wage  scale  for  conductors  and  motormen  went  into 
effect  Jan.  i,  as  follows :  First  year,  14  cents  per  hour;  second 
year,  15  cents  per  hour ;  third  year,  16  cents  per  hour ;  fourth 
year  and  fifth  year,  17  cents  per  hour;  after  fifth  year,  18  cents 
per  hour.  T.  M.  Ellis  is  general  manager  of  the  company. 

OHIO  RAILWAYS  DISTRIBUTE  FAVORS 

Several  of  the  leading  roads  in  Ohio  remembered  their 
employees  in  a  liberal  manner  during  the  holidays.  Following 
its  time-honored  custom,  the  Columbus  Railway  Company 
presented  each  married  man  a  turkey,  and  each  single  man 
a  silver  dollar.  The  company  has  700  men  in  its  employ.  The 
Cleveland  Electric  Railway  Company  posted  an  announcement 
that  in  consideration  of  the  faithful  services  of  its  employees, 

all  demerit  marks  received  during  the  year  would  be  can- 
celled, and  that  every  employee  could  start  the  new  year  with 

a  clean  record.  It  meant  much  to  some  of  the  men.  The 

Lorain  Street  Railway  acted  upon  the  petition  for  higher 

wages,  received  some  time  ago,  and  advanced  the  first-year 
men  to  19  cents ;  second  year,  21  cents,  and  third  year,  23  cents 
an  hour.  This  rate  is  better  than  is  being  paid  by  the  majority 
of  small  roads  in  the  State.  Two  weeks  ago  the  Cincinnati, 
Dayton  &  Toledo  Traction  Company  announced  a  substantial 
advance  to  take  effect  the  first  of  the  year.  The  Appleyard 
syndicate  roads  presented  turkeys  to  employees. 

ELECTRIC  EXPRESS  SERVICE  BETWEEN  BUFFALO  AND 
NL/IGARA  FALLS 

The  increasing  population  along  the  Niagara  frontier  has 

so  developed  the  business  of  the  Buffalo  &  Niagara  Falls  Elec- 
tric Railway  as  to  make  very  frequent  stops  necessary,  and  in 

order  that  passengers  from  Niagara  Falls  may  be  landed  m 

Buffalo  as  quickly  as  possible  the  International  Traction  Com- 
pany has  inaugurated  a  fast  express  service  of  electric  cars 

between  Niagara  Falls  and  Buffalo  in  addition  to  the  regular 
service  of  every  fifteen  minutes  now  running.  The  special 
express  cars  are  to  leave  the  corner  of  Falls  Street  and  Second 
Street,  Niagara  Falls,  every  hour  during  the  day,  from  9  a.  m. 
to  7  p.  m.,  reaching  Buffalo  in  one  hour. 

To  operate  the  express  cars  in  connection  with  the  present 
service  it  has  been  arranged  to  allow  the  through  cars  to  pass 
the  local  cars  at  convenient  points  along  the  line  and  without 
delay  to  either.  On  the  trip  from  Niagara  Falls  to  Buffalo 
stops  will  be  made  only  to  take  on  passengers  in  Echota  at 
Sugar  Street,  in  La  Salle  at  the  electric  railway  station,  at 

Payne's  Avenue  Junction,  Main  Street  and  Sweeney  Street, 
North  Tonawanda;  Young  Avenue  and  Delaware  Avenue  in 

Tonawanda,  Hertel  Avenue  in  Buffalo,  and  in  entering  Buft'alo 
stop  to  discharge  passengers  at  the  desired  streets  along  the 
route.  The  last  car  leaving  Niagara  Falls  at  7  p.  m.  will  enable 
patrons  of  the  railway  to  reach  all  Buffalo  theaters  in  time  for 
the  evening  performances,  the  car  arriving  at  Main  Street  and 
Court  Street,  Buffalo,  exactly  one  hour  after  leaving  the  Falls. 

Cars  from  Buffalo  are  scheduled  to  leave  Main  Street  and 

Court  Street  at  thirty  minutes  past  the  hour  from  8 :30  a.  m. 

to  5  130  p.  m.,  and  a  theater  car  will  leave  this  point  in  Buffalo 
at  11:15  p.  m.,  landing  passengers  in  Niagara  Falls  at  12:15 
a.  m.  On  the  trip  northbound  from  Buffalo  stops  will  be  made 
only  to  take  on  passengers  along  Niagara  Street  at  Connecticut 

Avenue,  Ferry  Avenue  and  Foreest  Avenue,  and  at  the  cross- 
ing of  Hertel  Avenue  and  Military  Road,  Young  Avenue  and 

Delaware  Avenue  in  Tonawanda,  Main  Street  and  Sweeney 

Street  and  Payne's  Avenue  Junction,  North  Tonawanda, 
stopping  at  La  Salle  and  Echota  only  to  discharge  passengers.   

IMPROVEMENTS  AT  NASHVILLE 

The  extensive  improvements  which  are  projected  by  the 
Nashville  Railway  &  Lighting  Company,  of  Nashville,  Tenn., 

which  have  been  outlined  in  these  papers,  have  been  fully  de- 
cided upon,  and  steps  will  immediately  be  taken  to  carry  them 

into  execution.  Ford,  Bacon  &  Davis,  of  New  York,  have 

been  selected  to  draw  up  a  comprehensive  scheme  for  the  im- 
provement of  the  property,  and  the  work  will  be  carried  out 

under  their  direction. 
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FINANCIAL  INTELLIGENCE 

The  Money  Harket 
Wall  Street,  Jan.  7,  1903. 

A  more  hopeful  feeling  over  the  money  outlook  has  sprung  up 
during  the  last  two  weeks.  Previous  to  that  time  many  authori- 

ties, numbering  among  them  some  of  the  leading  bankers  of  this 
city,  had  genuine  misgivings  as  to  whether  we  were  to  have  again 
this  season  anything  approaching  an  easy  money  market.  They 
believed  that  the  demands  for  trade  being  exceptionally  large,  and 
with  unusual  uses  for  credit  both  in  the  settlement  of  our  foreign 
debt  balance  and  in  financing  vast  issues  of  new  securities  at 
home,  money  rates  were  likely  to  remain  considerably  above  the 
low  level  which  is  to  be  expected  at  this  time  of  year.  It  cannot 
truthfully  be  said  that  these  feelings  of  doubt  have  altogether  dis- 

appeared, but  several  developments  in  the  situation  have  com- 
bined to  modify  them  decidedly.  First,  and  most  important,  the 

currency  movement  from  the  interior,  which  was  so  far  retarded 
as  to  give  ground  for  apprehending  that  it  would  be  very  much 
less  than  usual,  has  now  begun  in  large  volume.  New  York  ex- 

change at  the  Western  and  Southwestern  cities  has  advanced  to 
the  customary  premium,  and,  although  what  has  happened  during 
the  last  few  weeks  may  not  be  wholly  conclusive,  yet  it  is  a  fact 
that  the  excess  of  cash  receipts  over  shipments  at  the  New  York 
banks  is  fully  up  to  the  average  of  the  season.  In  the  second 
place,  contrary  to  general  expectation,  sterling  exchange  has  not 
risen  in  response  to  the  falling  money  rates.  This  seems  to  be 
due  in  part  to  renewed  purchases  of  our  securities  by  foreign 
capital,  and  in  part  to  the  freer  movement  of  the  staple  pioducts, 
corn  and  wheat,  especially,  to  market,  which  has  increased  com- 

modity exports  and  the  supply  of  exchange  bills  drawn  against 
them.  Finally,  the  Treasury,  which  throughout  December  was  a 
source  of  heavy  drain  upon  the  local  money  supply,  has  not  only 
ceased  to  draw,  but,  owing  to  enlarged  government  expenditures, 
has  become  a  debtor  in  its  operations  in  the  local  market.  These 
various  influences  have  been  reflected  in  immediate  easing  of  the 
rates  on  both  call  and  time  loans,  in  a  rapid  recovery  in  New 
York  bank  reserves,  and,  as  already  remarked,  in  a  more  cheerful 
feeling  in  fianancial  circles  as  to  the  future.  Call  money  kept 
high,  of  course,  while  the  New  Year  settlements  were  in  progress, 
rising  at  one  time  to  15  per  cent.  But  this  class  of  accommoda- 

tions are  now  obtainable  again  at  6  per  cent.  Meanwhile  for  time 
loans  5J4  per  cent  is  asked  for  periods  of  thirty  days  to  six  months. 

The  Stock  Harket 

Higher  prices  have  been  the  rule  on  the  Stock  Exchange  during 
the  fortnight.  Inasmuch  as  money  stringency,  both  that  which 
was  felt  and  that  which  was  apprehended,  was  the  main  reason 
for  the  previous  decline,  it  was  logical  that  the  easier  money 
situation  should  find  prompt  response  in  a  movement  in  the  oppo- 

site direction.  The  stock  market  has  acted  in  the  manner  it 
usually  does  after  a  term  of  violent  speculative  liquidation,  when 
a  great  mass  of  securities  has  been  transferred  from  weak  to 
strong  hands.  That  is  to  say,  the  supply  of  stocks  available  for 
purchase  has  been  comparatively  limited,  and  a  new  speculative 
demand  settling  in  has  had  to  bid  up  prices  sharply  in  order  to 
fill  its  requirements.  Pools  and  cliques  which  were  able  to  weather 
the  heavy  autumn  storm  have  taken  a  fresh  lease  of  life,  and  have 
resumed  the  manipulation  of  their  specialties  with  some  confi- 

dence. It  does  not  appear  as  yet  that  the  public  are  much  of  a 
factor  in  the  market.  But  the  very  large  class  of  traders  some- 

times referred  to  as  semi-professional  speculators,  who  transact 
their  business  through  commission  houses,  have  supplied  a  con- 

siderable buying  power,  which  has  furnished  the  pool  manipula- 
tors with  the  following  they  are  looking  for.  At  the  moment  a 

good  deal  of  hesitation  is  visible,  a  large  section  of  the  Wall  Street 
contingent  feeling  that  the  upward  movement  has  lasted  about 
as  long  as  it  is  entitled  to  without  some  reaction.  There  is  noth- 

ing in  the  general  situation,  however,  upon  which  any  important 
decline  could  be  based.  The  facts  regarding  trade  and  earnings 
are  altogether  favorable,  and  so  long  as  apprehension  is  relieved 
over  the  money  market  the  present  level  of  prices  does  not  seem 
unduly  high. 

Manhattan  Elevated  has  been  the  active  favorite  among  the 

local  traction  shares,  taking  the  place  of  Brooklyn  Rapid  Transit, 
which  was  the  leader  two  weeks  ago.  The  order  from  the  State 
Railroad  Commission,  calling  upon  the  company  to  construct  a 
third  track  for  its  entire  route,  gave  rise  to  conflicting  opinions 
as  to  what  effect  this  would  have  upon  Manhattan  finances.  One 
idea  was  that  the  new  construction  would  mean  a  very  heavy  out- 

lay without  a  proportionate  return  in  revenue.  The  other  view 
was  that  the  increase  in  business  resulting  from  the  better  facili- 

ties would  be  more  than  enough  to  compensate  for  the  additional 
expenditure.  At  all  events,  a  strong  pool  operating  in  the  shares 
has  been  able  without  much  difficulty  to  sustain  and  advance  the 
price.  Brooklyn  stock  was  adversely  affected  by  the  action  of  the 

Kings  County  Grand  Jury  in  recommending  that  the  company's 
franchise  be  revoked  unless  proper  measures  were  taken  to 
remedy  the  present  discomforts  and  delays  of  travel  in  the  bor- 

ough. Nobody  imagines,  however,  that  any  drastic  action  will  be 

taken.  The  stock  recoveied  very  sharply  in  yesterday's  market, 
indicating  that  it  is  being  very  well  held.  The  trading  in  Metro- 

politan has  been  without  special  feature,  except  for  a  sharp  rise 
in  Metropolitan  Securities  stock,  which  was  pretty  plainly  the 
work  of  manipulation.  All  the  traction  shares  have  been  favor- 

ably influenced  during  the  last  day  or  two  by  intimations  that  the 
Appellate  Division  of  the  Supreme  Court  will  declare  the  State 
franchise  tax  unconstitutional. 

Philadelphia 

The  turn  for  the  better  in  the  general  market  has  naturally  had 
a  favorable  ef?ect  upon  the  rnpre  active  of  the  Philadelphia  street 
railway  specialties.  Rapid  Transit,  after  a  prolonged  period  of 
dullness,  grew  suddenly  active  again,  and  advanced  sharply  from 
16H  to  17%  on  a  fairly  heavy  volume  of  dealings.  There  was  no 
explanation  of  a  special  nature  accompanying  the  movement,  and 
it  is  most  logically  accounted  for  by  a  resumption  of  activity  on 
the  part  of  the  pool  which  is  trying  to  make  a  wider  market  for. 
the  stock.  Union  Traction,  moving  as  usual  in  sympathy  with 
Rapid  Transit,  rose  a  point  and  more  to  47,  while  Philadelphia 
Traction  gained  a  half  point  to  98.  On  the  other  hand,  American 
Railways  has  been  rather  heavy,  selling  down  from  53  to  51}^, 

apparently  on  offerings  by  speculators  who  bought  on  foreknowl- 
edge of  the  recent  increase  in  the  dividend  rate.  The  rest  of  the 

traction  market  during  the  last  two  weeks  has  been  devoid  of 
'•ignificance.  Sales  may  be  noted  of  a  hundred  shares  of  Reading 
Traction  at  30,  New  Jersey  Traction  at  68,  Railways  General  at 
43-16,  and  Haddington  Passenger  at  75. 
Chicago 

In  the  Chicago  market  the  principal  incident  of  the  fortnight 
was  the  advance  in  Metropolitan  Elevated  issues.  It  took  a  very 
small  quantity  of  stock  to  move  the  common  up  from  36  to  39^4 
and  the  preferred  from  86  to  •895/2.  The  basis  for  this  movement 
appears  to  lie  in  the  expectation  that  not  less  than  2  per  cent  will 
be  declared  as  a  dividend  on  the  preferred  stock  at  the  February 
meeting,  making  a  distribution  of  3J/2  per  cent  for  the  year.  The 
earnings  of  the  company  are  also  making  an  excellent  showing. 
For  December  they  increased  nearly  15  per  cent  over  the  month 
a  year  ago.  Lake  Street  Elevated  continues  rather  depressed. 
It  sold  last  week  at  7%,  which  was  the  low  point  of  the  season, 
and  has  only  recovered  fractionally  since  then.  Despite  rumors 
to  the  contrary,  the  head  officials  of  the  company  say  that  prob- 

ably no  radical  changes  in  any  respect  will  be  made  at  the  annual 
meeting  this  month.  A  more  active  demand  has  appeared  for 
North  Chicago  Street  Railway  shares,  which  have  advanced  from 
160  to  162.  West  Chicago  is  also  up  two  points  from  85  to  87,  and 
City  Railway,  from  208  to  210.  On  the  other  hand,  no  interest  at 
all  has  been  displayed  in  Union  Traction,  only  one  or  two  trades 
occurring  in  the  common,  at  15%,  and  in  the  preferred,  at  46. 

Other  Traction  Securities 

The  strength  of  Massachusetts  Electric  common,  reflecting  a  cau- 
tious renewal  of  speculative  ventures  for  the  rise,  is  the  main 

feature  of  the  recent  traction  dealings  in  Boston.  The  stock  sold 
up  from  36  to  37^,  reacting  fractionally  later  on.  Massachusetts 
preferred  meanwhile  rose  a  point  from  g^j^  to  9SH-  Boston 
Elevated  was  neglected,  vacillating  between  153 J4  and  154^2.  In 
West  End  a  few  isolated  trades  were  reported  in  the  common 
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between  94  and  95,  and  in  the  preferred  between  iii  and  mj^,  ex- 
dividend.  The  recovery  in  the  Baltimore  market  has  reflected 
itself  most  positively  in  the  United  Railways  securities.  The 
stock,  which  sold  at  i^/z  a  fortnight  ago,  rose  to  14J4  and  then  fell 
back  to  14;  the  income  bonds  advanced  from  66^  to  68,  and  the 

general  4's  gained  a  half  point,  from  94^  to  95J-4-  Other  minor 
transactions  of  the  two  weeks'  period  comprised  United  Railways' 
ten-year  5's,  at  102%,  Nashville  Railway  5's,  at  107;  City  & 
Suburban  (Washington)  5's,  at  98,  Norfolk  Railways  &  Lighting 
5's,  at  93;  Atlanta  Street  Railway  s's,  at  105^,  and  Virginia  Rail- 

way &  Electric  debenture  5's,  at  95.  On  the  New  York  curb  the 
only  feature  of  note  was  a  sharp  advance  in  the  new  Interborough 

Rapid  Transit  shares.  The  stock  bearing  the  denomination  "40 
per  cent  paid"  rose  from  no  to  ii6>^  on  transactions  of  only  600 
shares.  The  full-paid  stock  jumped  up  at  the  same  time  from  1075^2 
to  115.  Only  a  single  hundred  sold  between  108H  and  115.  Other 
sales  on  the  curb  include  New  Orleans  Railway  common,  from 
143/s  to  14H,  the  preferred  at  47,  and  the  45^2  per  cent  bonds,  at 

79  and  79^4;  Brooklyn  Rapid  Transit  4's,  at  84;  Brooklyn  City 
Railroad,  at  245;  United  Railways  of  St.  Louis  4's,  between  84^ 
and  85;  New  Jersey  Traction  s's,  at  107 Washington  Traction 
4's,  at  79j4.  and  San  Francisco  subscriptions,  at  46. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 

Closing  Bid 
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a  Asked,   b  Last  sale. 

Iron  and  Steel 

The  leading  authorities  in  the  iron  trade  agree  that  the  out- 
look for  the  first  half  of  1903  is  very  bright.  Orders  already  on 

the  books  are  ample  enough  to  assure  this.  The  Iron  Age  is  in- 
clined, however,  to  be  cautious  regarding  the  course  of  events  at 

the  end  of  that  time.  In  the  meantime  business  continues  quiet, 
as  is  usually  the  case  at  this  season.  This  applies  not  only  to  the 
home  industries,  but  to  the  import  trade  as  well.  A  very  heavy 
tonnage  in  wire  is  reported,  and  it  is  further  said  that  a  much 

larger  volume  would  have  been  done  during  the  last  month  had 
the  capacity  of  the  mills  been  greater.  Prices  are  not  quotably 
changed  on  the  basis  of  $21.75  to  $22  for  Bessemer  pig  iron,  $29 
to  $29.50  for  steel,  and  $28  for  steel  rails. 

rietals 

Quotations  for  the  leading  metals  are  as  follows:  Copper  izy-, 
cents,  tin  28  cents,  lead  4]^  cents,  and  spelter  4.70  cents. 

 • 

INCREASE  IN  CHICAGO  ELEVATED  TRAFFIC 

The  South  Side  and  the  Northwestern  Elevated  Roaas  in 
Chicago  carried  more  people  in  December,  1902,  than  in  any 
previous  month  in  their  history.  The  following  figures  show  the 
traffic  for  the  year  by  months,  as  compared  with  1901,  on  three 
(il  the  elevated  systems  ci  Chicago: 

SOUTH    SIUE  ELEVATED 
1902. 1901. Inc. 71,137 

8,017 
74,525 

4,861 

March   

76,269 

4,044 

April   
77,782 3,227 

May   
74,205 

1,858 
69,645 

6,904 

July   
63,763 

7,004 
61,143 

7,191 

67,627 

8,945 
73,062 10,050 76,776 

6,523 
79,739 

8,774 
  78,566 

72,110 
6,456 

Increase  for  year,  8.95  per  cent. 

METROPOLITAN 
  98,029 

89,699 

8,320 

  100,466 
97,650 

2,807 
March   

98,739 

7,173 

April     109,246 
97,018 

12,228 
  105,199 

92,572 13,227   101,743 
86,179 15,564 July     97,929 

79,302 
18,627   100,099 

81,256 18,843 September     100,751 
88,226 21,525 

  115,980 

96,020 

19,960 
  110,289 97,337 12,952   115,682 100,770 

14,912 Average  for  year     105,127 
92,064 

13,846 

NORTHWESTERN 
Increase  for  year,  14  per  cent. 

  62,010 
52,022 

9,988 
  64,760 55,256 

9,504 

March     65,362 57,193 

8,169 

April     65,430 
58,623 

6,807 
  63,199 56,999 

6,200 
  60,813 53,587 

7,236 July   48,559 

7,551 
  57,911 49,770 

8,141 
  63,950 54,065 

9,885 

  69,562 59,044 10,518 
  67,236 

59,857 

7,379 
  71,607 63,375 

8,232 

  63,996 55,696 

8,300 
Increase  for  year,  15  per  cent. 

 ♦^.»  

ANNUAL  MEETING  OF  BOSTON  ELEVATED  RAILWAY  COM- 
PANY 

The  annual  meeting  of  the  stockholders  of  the  Boston  Elevated 
Railway  Company  was  held  on  Jan.  5.  Quincy  A.  Shaw,  Jr.,  was 
elected  a  director  as  successor  to  William  A.  Gaston,  who  re- 

signed his  position  on  Oct.  i  before  he  began  his  campaign  for 
the  Governorship  of  Massachusetts.  The  directors  re-elected 
were:  Frederick  Ayer,  William  A.  Bancroft,  John  J.  Bright, 
Samuel  Carr,  T.  Jefferson  Coolidge,  Jr.,  Francis  H.  Pcabody, 
James  Phillips,  Jr.,  James  M.  Prendergast,  Nehemiah  W.  Rice, 
William  S.  Spaulding,  Walter  S.  Swan  and  Robert  Winsor.  At 
the  meeting  the  annual  report  of  the  directors  to  the  stockholders 
was  submitted.  The  revenue  passengers  of  the  road  increased  4.1 
per  cent,  while  the  increase  in  the  subway  traffic  was  14.97  per 
cent.  Contracts  have  been  made  with  the  Boston  &  Suburban 
and  the  Boston  &  Worcester  Street  Railway  Companies  whereby 

the  cars  of  those  companies  will  be  taken  by  the  elevated  road's conductors  and  motormen  at  outlying  surface  points,  brought 
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to  the  intown  terminals  of  that  system  and  returned  to  the  points 
where  they  were  taken.  This  arrangement  will  obviate  the  neces- 

sity of  a  change  of  cars  where  the  two  systems  meet.  An  agree- 
ment has  been  made  with  the  Old  Colony  Street  Railway  Com- 
pany's officers,  in  pursuance  of  a  provision  of  law,  by  which  there 

may  be  made  a  lease  to  the  elevated  road  of  all  the  Old  Colony 

Street  Railway  Company's  tracks  within  the  limits  of  the  city  of 
Boston,  except  those  at  Neponset.  The  terms  of  the  lease  are 
subject  to  the  stockholders'  approval,  as  well  as  that  of  the  Rail- 

road Commissioners.  The  practical  result  of  the  operation  of  this 
lease  will  be  that  the  people  of  West  Roxbury  will  have  a  5-cent 
fare  such  as  is  now  afforded  to  people  living  in  other  parts  of 
Boston. 
The  number  of  free  transfer  passengers  was  estimated  at  115,- 

000,000,  the  revenue  passengers  being  222,484,811.  For  every  two 
passengers  who  paid  a  fare  to  the  company  more  than  one  received 
a  free  transfer. 

The  surface-track  extension  during  the  year  has  amounted  to 
but  1.4  miles,  the  total  surface  track  operated  by  the  road  being 
393.4  miles.  Adding  to  this  16  miles  of  elevated  track,  the  total 
mileage  operated  is  409.4.  Fifty  cars  were  added  during  the  year 
to  the  elevated  division. 

 ♦♦♦  

CHANGE  IN  CONTROL  OF  THE  VIRGINIA  PASSENGER 
AND  POWER  COMPANY 

Control  of  the  Virginia  Passenger  &  Power  Company,  it  is 
announced,  has  been  purcliased  by  Frank  Jay  Gould.  The  trans- 

action was  consummated  through  the  Merchants'  Trust  Company, 
of  New  York,  which  is  to  be  the  fiscal  agent  and  also  the  deposi- 

tory of  all  funds.  The  Virginia  Passenger  &  Power  Company  was 
organized  in  1901,  under  a  special  perpetual  charter  from  the  State 
of  Virginia,  and  at  present  controls  by  mortgage,  consolidation 
and  purchase  these  properties:  The  Richmond  Passenger  & 
Power  Company,  operating  about  70  miles  of  railway  in  Rich- 

mond, Manchester  and  suburbs,  also  owning  an  electric  light  and 
power  plant;  the  Richmond  Traction  Company,  with  20  miles  of 
track  in  the  city  of  Richmond;  the  Virginia  Electric  Railway  & 
Development  Company,  owning  the  water  rights  on  the  James 
River  at  Richmond  and  Manchester,  where  15,000  hp  is  being  de- 

veloped; the  Upper  Appomattox  Company,  owning  water  rights, 
land  and  navigation  canal  for  50  miles  on  the  Appomattox  River, 
above  Petersburg,  and  at  present  developing  20,000  hp  from  the 
fall  of  water  in  that  river;  the  Richmond  &  Petersburg  Railway 
Company,  operating  an  iriterurban  line  21  miles  in  length,  from 
Richmond  through  Manchester  to  Petersburg,  and  the  South  Side 
Railway  &  Development  Company,  operating  about  15  miles  of 
railway  and  the  electric  light  and  power  plant  in  Petersburg. 

The  company  has  outstanding  $4,000,000  6  per  cent  non-cumu- 
lative preferred  stock,  and  $10,000,000  common  stock,  in  addi- 

tion to  $6,000,000  5  per  cent  first  consolidated  mortgage  bonds. 
The  total  authorized  issue  of  these  bonds  is  $15,000,000,  of  which 
$7,000,000  are  reserved  for  underlying  bonds  of  the  constituent 

companies,  and  $2,000,000  will  remain  in  the  company's  treasury.   

More  trouble  has  resulted  from  "Jim  Crow"  cars  in  Southern 
cities  than  from  any  other  cause  in  many  years.  The  latest  city 
to  sufifer  from  legislation  of  this  kind  is  Mobile,  Ala.,  where  an 
ordinance  has  been  passed  by  the  City  Council  prohibiting  whites 
and  colored  people  riding  in  the  same  car  or  compartment.  The 
local  street  railway  company  found  it  impossible  to  enforce  the 
rule,  the  whites  persisting  in  taking  seats  without  reference  to  the 
part  of  the  car  in  which  they  might  be.  Consequently  these 
efforts  were  abandoned.  In  the  future  negroes  will  be  allowed  to 
sit  wherever  they  please,  and  the  company  will  test  the  con- 

stitutionality of  the  law.  An  officer  of  the  company  is  reported 
as  saying  that  the  reason  for  this  was  because  the  whites  would 
not  obey  the  law,  and  were  giving  the  conductors  trouble  by  re- 

fusing to  sit  where  they  were  told.  He  said  that  if  the  law' had 
been  enforced  it  would  have  resulted  in  the  arrest  of  the  wife  and 
daughter  of  a  city  official,  and  that  there  is  hardly  a  car  on 
which  the  whites  did  not  cause  trouble  by  refusing  to  move  when 
they  were  asked  to  do  so. 

The  Utica  &  Mohawk  Valley  Railway,  of  Utica,  N.  Y.,  was 
tied  up  a  few  days  ago.  through  the  short  circuiting  of  its  power 
lines.  When  the  cause  of  the  trouble  was  investigated  the  body  of 
a  large  crane  was  found  hanging  over  the  wires.  It  is  supposed 
the  bird  f^ew  against  one  of  the  wires,  and,  being  killed  by  the 
shock,  fell  against  the  other  wires.  The  company,  it  is  said,  plans 
to  mount  the  bird's  body. 

THE  GROWTH  OF  THE  TROLLEY  IN  CONNECTICUT 

The  annual  report  of  the  Railroad  Commissioners  of  Connecti- 
cut, which  has  recently  been  made  public,  contains  some  interest- 
ing figures  indicating  the  street  railway  development  of  the  State 

since  the  company  first  began  to  make  annual  returns  to  the  Com- 
mission in  1895.  During  the  seven  years  the  electric  railway 

mileage  has  grown  from  317  miles  to  517  miles,  an  increase  of  63 
per  cent,  or  an  average  annual  growth  of  28  miles.  The  capital 
stock  was  $8,604,240  in  1895,  as  against  $23,571,284  in  1902,  an  ex- 

pansion of  174  per  cent.  The  earnings  were  then  $2,232,051, 
while  now  they  are  $3,937,771,  an  increase  of  80  per  cent.  The 
passengers  carried  in  1895  numbered  38,037,474,  while  the  figure 
for  the  past  fiscal  year  was  91,554,028,  a  growth  of  140  per  cent. 
The  amount  of  taxes  paid  then  was  $76,522.34,  but  in  1892  the 
amount  was  $244,768,  an  increase  of  220  per  cent. 

DECISION  AGAINST  NEW  YORK  FRANCHISE  TAX  LAW 

It  is  reported  from  Albany  that  the  Third  Appellate  Division  of 
the  Supreme  Court  will,  in  a  few  days,  hand  down  a  decision  de- 

claring the  Franchise  Tax  law  of  1898  to  be  unconstitutional.  So 
far  $12,000,000  in  taxes  is  involved,  the  State  by  the  decision  prac- 

tically losing  that  amount,  while  at  least  $4,000,000  a  year  in  future 
revenues  also  is  involved.  The  constitutionality  of  the  Franchise 
Tax  law  was  attacked  by  the  interested  corporations  on  two 
grounds,  namely : 

First,  that  it  violated  the  home-rule  provision  of  the  State  Con- 
stitution, in  that  it  gave  to  the  State  Board  of  Tax  Commissioners 

the  power  to  assess  real  estate  for  the  purposes  of  local  taxation,  a 
power  which  is  reposed  in  the  Local  Board  of  Assessors. 

Second,  that  it  violated  the  provision  of  the  National  Constitu- 
tion, which  holds  inviolate  contracts  made  between  individuals, 

corporations  or  other  corporate  bodies.  It  was  also  alleged  that 
it  violated  the  National  Constitution,  because  a  corporation  when 
granted  the  privilege  to  use  streets  and  highways  for  the  purpose 
of  their  corporate  existence  entered  into  a  contract  with  the  power 
\ested  by  statute  to  grant  them  the  franchises,  which  constituted 
a  contract  beyond  the  power  of  the  Legislature  or  any  public  body 
10  modify  or  to  break. 

Corporations  operating  forty-seven  of  the  largest  franchises  in 
Greater  New  York  combined  in  a  test  case  to  carry  the  case  to 
the  courts.  Judge  Earl  took  testimony  and  heard  arguments  cover- 

ing a  period  of  several  months.  Last  spring  he  handed  down  a  de- 
cision declaring  the  franchise  tax  to  be  constitutional  in  all  its  fea- 

tures and  upholding  its  interpretation  by  the  State  Board  of  Tax 
Commisisoners  in  all  but  one  point.  The  board  had  assessed  special 

franchises,  at  their  full  value,  whereas,  according  to  Judge  Earl's 
interpretation,  they  should  have  been  assessed  at  the  same  rate 
as  other  species  of  real  estate  in  the  same  tax  districts. 

Justice  D.  Cady  Herrick  affirmed  pro  forma  and  without  opin- 
ion the  decision  of  Judge  Earl  for  the  purpose  of  permitting  an 

appeal  to  be  taken  to  the  Appellate  Division.  This  appeal  was 
heard  in  December. 

 ♦♦♦  

THE  LEASE  OF  THE  INDIANAPOLIS  COMPANY 

The  stockholders  of  the  Indianapolis  Street  Railway  Company, 
of  Indianapolis,  Ind.,  have  ratified  the  lease  of  the  propertyto  the 
Indianapolis  Traction  &  Terminal  Company,  which  will  build 
extensions,  belt  lines,  a  terminal  passenger  station,  two  freight 
stations.  The  terminal  company  will  increase  its  capital  stock 
from  $500,000  to  $5,000,000.  No  alteration  has  been  made  in  the 
terms  of  the  lease  as  approved  by  the  directors  and  announced 
to  the  stockholders  Dec.  9.  A  bonus  of  $1,500,000  will  be  paid  to 
the  shareholders  of  the  old  company  in  shares  of  the  new  com- 

pany, and  a  dividend  of  i  per  cent  has  been  declared.  Dividends 
on  the  capital  stock  of  the  Indianapolis  Street  Railway  Company 
are  guaranteed  as  follows:  1903,  2J-I  per  cent,  an  increase  of  i  per 
cent  a  year  until  1907,  during  which  year  and  every  year  there- 

after of  the  duration  of  the  lease  the  dividend  will  be  6  per  cent. 
The  Terminal  Company  proposes  to  assume  all  responsibility  for 
maintenance,  construction  and  extension  of  the  present  system,  to 
pay  all  interest  on  the  bonded  debts  of  the  Indianapolis  Street 

Railway  Company,  of  the  old  Citizens'  Street  Railway  Company 
and  the  Broad  Ripple  Traction  Company.  The  lease  dates  from 
Jan.  I,  1903,  and  will  continue  during  the  life  of  the  Indianapolis 
Street  Railway  Company. 
The  officers  of  the  Traction  &  Terminal  Company  are:  Hugh 

J.  McGowan,  president;  H.  P.  Wasson,  first  vice-president;  James 
M.  Jones,  secretary,  vice-president  and  assistant  manager;  Hugh 
J.  McGowan,  H.  P,  Wasson,  W,  Kelsey  Schoepf,  Arthur  W. 
Brady  and  John  J.  Appel,  directors. 
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Successful  Advertising.    How  to  Accomplish  It.    By  J.  Angus 
MacDonald,    400  pages.    Price  $2.    Published  bv  the  Lincoln 
Publishing  Company,  Philadelphia. 

The  art  of  writing  advertisements  has  developed  almost,  if  not 

quite,  as  rapidly  during  the  last  twenty  years  as,  perhaps,  anv 
other  specialty  in  business,  so  that  when  it  is  conducted  along 
well-established  principles  it  may  as  safely  be  classed  as  a  science 
as  many  other  branches  which  rejoice  in  that  classification.  Mr. 
MacDonald  is  one  who  has  done  a  great  deal  toward  creating 
modern  methods  in  this  important  business,  and  while  he  object? 

to. being  called  an  "expert,"  because  he  considers  that  word  "over- 
worked," his  book  contains  many  good  suggestions  on  the  essen- 

tials of  ad.  writing,  and  is  worthy  of  being  read  by  every  writer  of 
advertisements. 

The  How  and  Why  of  Electricity.    By  Charles  T.  Child.  126 

pages.    Illustrated.    Price  $1.00.    Published  by  the  Electrical 
Review  Publishing  Company,  New  York. 

This  book  was  written  for  non-technical  readers,  and  in  this  Mr. 

Childs,  formerly  editor  of  the  Electrical  Review,  and  whose  la- 
mented death  was  chronicled  a  few  months  ago,,  has  been  very 

successful.    The  style  is  extremely  clear,  and  the  author  has  been 

particularly  successful  in  explaining  in  a  lucid  way  the  more  com- 
plex electrical  phenomena,  the  chapter  on  the  principle  of  oper- 

ation of  wireless  telegraphy  being  particularly  good.    We  can 

imhesitatingly  recommend  this  book  to  all  non-technical  readers 
who  desire  a  simple  and  yet  correct  account  of  the  different 
features  of  modern  electrical  development. 

 ♦♦♦  

TOPICS  OF  THE  WEEK 

The  Waterloo  &  Cedar  Falls  Rapid  Transit  Company  has  made 
a  traffic  agreement  with  the  Chicago  Great  Western  Railway 

Company,  whereby  it  will  sell  tickets  to  all  points  over  the  Great 
Western  system  in  the  United  States,  Canada  and  Mexico. 

The  Cincinnati  &  Eastern  Railway  will  introduce  a  novelty  in 

the  shape  of  moonlight  excursions  over  the  road  between  Cincm- 
nati  and  New  Richmond.  The  road  runs  along  the  Ohio  River 
for  a  number  of  miles,  affording  a  fine  view  of  some  of  the  most 

picturesque  portions  of  the  stream.  On  moonlight  nights  there 
will  be  no  lights  in  the  cars. 

A  report  from  Paris  says  that  the  crusade  of  dog  lovers  for 

transportation  of  their  best  friends  by  the  Metropolitan-  lines  has 
bobbed  up  again,  and  the  management  of  the  underground  road, 

at  last  touched  by  the  appeals  of  dog  owners,  seriously  contem- 
plates placing  on  cars  in  which  the  inseparable  master  and  dog 

will  be  allowed  passage. 

The  Metropolitan  Street  Railway  Company,  of  Kansas  City, 

has  received  6  cents  "conscience  money"  from  a  man  who,  while 
on  a  visit  in  Kansas  City  several  years  ago,  was  not  asked  for  his 
carfare.  The  sending  of  the  money,  so  the  letter  to  the  company 

says,  resulted  from  the  attendance  of  the  sender  at  a  levival  meet- 
ing being  held  at  Concordia.  President  Corrigan,  of  the  company, 

says  he  wishes  the  people  who  are  holding  the  revival  at  Con- 
cordia would  come  to  Kansas  City.  It  might  be  wished  that  they 

would  tour  the  country. 

The  annual  count  made  by  the  Brooklyn  Rapid  Transit  Com- 
pany of  the  number  of  passengers  it  carries  across  the  Brooklyn 

Bridge  to  Manhattan  every  day  was  made  recently.  The  tigures 
returned  show  that  the  company  carries  across  the  bridge  to 

Manhattan  every  day  163,282  persons,  carrying  back  again  only 

144,015.  Some  wag,  as  the  "Tribune"  says,  has  been  figuring  how 
long  it  will  take  for  Brooklyn  to  become  depopulated  if  19.357 

more  persons  go  to  Manhattan  from  Brooklyn  than  from  Man- hattan to  Brooklyn  every  day. 

There  will  be  no  negro  picnics  in  New  Orleans  if  the  Jim  Crow 

law  is  enforced,  and  the  colored  population  is  very  much  dis- 
turbed over  the  situation.  The  negroes  have  for  years  held  me- 
morial services  at  their  burying  ground  in  Carrollton,  in  the 

upper  part  of  New  Orleans.  This  year  the  memorial  services  were 
abandoned,  as  it  would  have  taken  twenty-four  hours  10  gel  the 

negroes  there  under  the  Jim  Crow  law.  Only  four  scats  are  re- 
served for  negroes  in  each  car  muler  this  act.     William  Pcnn, 

president  of  the  Colored  Protective  Union  &  Benevolent  Asso- 
ciation, said  that  balls  and  entertainments  have  been  discontinued 

because  of  the  inability  of  the  members  of  the  organizations  to  go 
in  bodies  or  get  to  their  places  in  a  reasonable  time. 

The  City  Council  of  Salt  Lake  is  one  of  the  few  municipal  bodies 
that  believe  in  leaving  to  those  who  are  competent  to  judge  the 
settlement  of  problems  with  which  such  bodies  are  entirely  un- 

familiar and  incompetent  to  render  an  opinion.  The  Council, 
in  the  question  of  equipping  the  street  cars  of  the  city  with 
fenders,  has  left  the  solution  of  the  question  with  the  street  rail- 

way company,  realizing  that  the  best  interests  of  the  company 
demand  the  equipment  of  the  cars  with  the  most  efficient  device 
available.  This  is  a  wise  decision.  It  has  often  happened  that  in 
their  efforts  to  serve  the  best  interests  of  the  city  in  considering 
questions  regarding  street  railway  operation,  city  officials  have 
ignorantly  disregarded  the  pleadings  of  the  street  railway  man 
ager,  and  have  recommended  for  adoption  a  cure  worse  than  the 
disease. 

The  officials  of  the  Union  Traction  Company,  which  some 
months  ago  fitted  up  palatial  offices  in  the  Williamson  Building. 
Cleveland,  have  retired  from  public  view.  The  company  adver- 

tised freely  for  clerks,  stenographers,  bookkeepers,  conductors 
and  motormen,  and  when  replies  were  received  the  applicants  were 
told  that  they  would  have  to  buy  stock  in  the  company.  Motor- 
men  and  conductors  were  promised  231^  cents  an  hour,  and  were 
to  be  given  employment  "after  cars  began  to  run  between  Saginaw 
and  Flint,  Mich."  For  the  last  month  there  has  been  no  one  in 
the  offices.  Recently  a  furniture  company  which  furnished  the 
offices  attached  the  furniture,  but  the  agent  of  the  building  declined 
to  permit  the  constable  to  use  the  freight  elevator,  as  the  building 
had  an  account  against  the  traction  company  for  office  rent.  The 
constable  carried  his  point  by  hiring  several  husky  laborers  and 
carrying  the  goods  down  twelve  flights  of  stairs. 

From  the  Wild  West — Kansas  City,  Mo. — there  comes  a  tale 
of  the  doings  of  a  runaway  cable  car  that  makes  one  think  that 
Munchausen  has  returned  from  other  worlds  and  is  at  large. 
According  to  the  story,  the  car  left  its  place  in  the  car  house, 
"quietly"  glided  out  onto  the  main  track,  ran  down  a  4^/2  per 
cent  grade  for  six  blocks,  crossed  three  double  tracks,  ran  up 
the  II  per  cent  grade  on  Ninth  Street,  between  Main  Street  and 
Walnut  Street.  Dear  reader,  the  tale  is  not  yet  ended,  but  we 

need  breath — something  the  car  didn't  need  or  it  would  not  have 
gone  half  this  distance.  The  car  backed  down  the  Ninth  Street 
grade,  the  momentum  carrying  it  two  blocks  up  the  4^  per  cent 
grade,  where  it  was  caught  by  a  gripman  from  a  car  on  the  other 
track,  and  returned  to  the  car  house.  Strange  to  say,  so  our 
report  says,  the  car  did  not  come  in  contact  with  any  other 
vehicle,  and  no  damage  of  any  kind  was  done.  No  one  seems  to 
know  how  the  car  got  loose  in  the  first  place,  we  are  told.  We  are 
inclined — mind  you,  inclined — to  discredit  this  tale. 

_  

"TRAMWAY  ACCOUNTS" 

Gee  &  Company,  London,  proprietors  of  The  Accountant,  and 
publishers  of  many  works  on  accountancy  subjects,  have  just  pub- 

lished a  volume  on  Tramway  Accounts.  It  is  based  on  the  thor- 
ough methods  of  accounting  in  operation  in  the  Glasgow  Cor- 

])oration  Tramways  Department,  and  contains  fac-similes  of  all 
the  forms  and  books  recommended,  this  in  itself  being  a  valuable 
feature.  The  entire  system  of  accounts,  from  the  commencement 
to  the  published  results,  will  also  be  clearly  and  fully  described, 
and  the  difficulties  of  juniors  and  those  inexperienced  in  the  work 
will  be  kept  specially  in  view.  The  book  should  assist  the  much 
desired  standardization  of  Tramway  Accounts,  a  subject  now  un- 

der consideration  by  a  committee  of  the  Association  of  Municipal 
Tramway  Managers  of  Great  Britain.  The  author  is  Donald 
.\fcColl,  chief  booklvceper  Glasgow  Corporation  Tramways. 

 —  

ENGINEERING  SOCIETIES 

NEW  ENGLAND  STREET  RAILWAY  CLUB.— The  an- 
nual meeting  and  banquet  of  the  New  England  Street  Railway 

L'\u\>  is  sclicdulcd  for  Thursday  evening,  January  22,  1903,  at  the 
Motel  .Somerset,  Commonwealth  Avenue  and  Charlesgate,  East lloston. 
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A  CANADIAN  COMPANY  TAKEN  OVER  BY  THE  MUNICIPALITY 

The  St.  Thomas  Electric  Street  Railway  Company,  which 
stopped  running  cars  about  two  months  ago,  has  been  taken  over 
by  the  city,  which  is  now  operating  the  road  as  a  municipal  con- 

cern. During  the  two  months  the  road  has  been  shut  down,  all 
necessary  repairs  have  been  made,  and  everything  is  in  fair  running 
order.  Already  the  question  of  cheap  fares  is  being  agitated.  The 
city  has  control  of  the  system  by  virtue  of  a  mortgage  on  the  prop- 

erty in  which  was  a  clause  to  the  effect  that  if  the  cars  should 
not  be  operated  for  sixty  days,  the  mortgage  could  be  foreclosed. 

  

CONTRACTS  FOR  DAYTON  &  MUNCIE  LINE 

E.  P.  Roberts  &  Company,  of  Cleveland,  Ohio,  consulting  en- 
gineers for  the  Dayton  &  Muncie  Traction  Company,  have  closed 

contracts  for  the  greater  portion  of  the  equipment  necessary  for 
building  the  road.  The  Westinghouse  Electric  &  Manufacturing 
Company  will  furnish  the  electrical  equipment  for  power  house, 
sub-stations  and  cars.  The  order  includes  two  Soo-kw  three- 
phase  alternating-current  generators,  four  200-kw  and  one  300-kw 
rotary  converters  with  static  transformers  for  reducing  15,000 
volts,  and  switchboards ;  also  ten  450-hp  motor  equipments, 
each  for  ten  cars.  The  Buckeye  Engine  Company  secured  the 
order  for  the  two  cross-compound  condensing  engines.  These 
are  to  be  rated  at  about  780  hp,  operating  at  94  r.  p.  m.  The 
Shone-Kendall  Company,  of  Toledo,  will  furnish  the  piping  and 
auxiliaries.  The  buildings  will  be  erected  by  Hiram  Wittemore, 
of  Dayton.  Eight  vestibuled  passenger  coaches,  a  work  car  and 
a  freight  car  will  be  furnished  by  the  Stephenson  Car  Company. 
The  cars  are  to  be  equipped  with  Peckham  trucks.  At  each  sub- 

station and  at  the  power  hotise  there  will  be  a  storage  battery  of  320 

amp. -hours'  capacity,  furnished  by  the  Gould  Storage  Battery 
Company.  The  line  work  will  be  done  by  the  Chase  Construction 
Company,  of  Detroit.  The  main  power  house  will  be  at  Winches- 

ter, and  there  will  be  sub-stations  at  Greenville,  Union  City  and 
Selma.  The  road  is  in  reality  an  extension  of  the  Dayton  & 
Northern,  which  was  thoroughly  described  in  a  recent  issue  of 
the  Street  Railway  Journal.  When  the  line  is  completed  cars 
will  be  operated  through  fiom  Dayton  to  Muncie,  a  distance  of  90 
miles.  The  completion  of  the  line  will  also  complete  through 
electric  connection  from  Indianapolis  to  Cincinnati  and  In- 

dianapolis to  Columbus.  The  completion  of  the  Muncie,  Hart- 
ford &  Fort  Wayne,  which  is  also  being  built  under  the  super- 

vision of  E.  P.  Roberts  &  Company,  will  extend  the  electric  system 
to  Fort  Wayne. 

 *^  

STREET  RAILWAY  PATENTS 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney.  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  DEC.  23,  1902 
716,362.  Trolley;  W.  L.  Baker,  Painesville,  Ohio.  App.  filed 

Sept  29,  1902  The  trolley  is  spring-mounted  in  the  fork  in  a  man- 
ner to  permit  it  to  tilt  laterally 

713,376.  Trolley  Pole;  T.  C.  Buder,  St.  Louis,  Mo.  App  filed 
Dec  18,  1901.  A  triangular  frame  is  pivoted  in  the  harp  and  three 
trolley  wheels  are  mounted  therein  ;  if  one  wheel  strikes  an  ob- 

struction, the  frame  swings  to  bring  another  into  position  on  the 
wire,  and  thus  avoid  derailing  the  trolley. 

716,411.  Electric  Tram  and  Railway;  R.  Hacking,  Nottingham, 
England.  App.  filed  Dec.  13,  1901.  Details  of  a  system  whereby 
current  is  applied  successively  to  the  sections  of  a  supply  con- 

ductor by  the  passage  of  the  vehicle 
716,425.  Brake-Shoe;  W.  E.  Hutton,  Chicago,  111,  App.  filed 

April  26,  1902  The  brake-shoe  is  provided  with  hooks  for  securing 
the  same  as  the  brake-head. 

716,428  Device  for  Pinching  and  Moving  Cars;  H.  J.  Kayser, 
Duquesne,  Pa.    App.  filed  June  27,  1902.  Detail" 

716.443.  Automatic  Railroad  Switch  ;  A.  G.  Lawrence,  Motley, 
Minn  App.  filed  Feb.  6,  1902.  The  combination  with  main  and 
side  track  rails  of  vertically-movable  guide  blocks  having  recesses 
forming  beveled  faces  to  engage  the  wheel-flanges  and  direct  a  train 
from  one  track  to  the  other,  and  means  for  raising  and  lowering  the 
blocks. 

716,477,  Trolley  Guard ;  P.  M.  Reed,  Paterson,  N.  J.  App.  filed 
July  10,  190L  A  split  pulley  is  mounted  above  the  main  wheel  and 
runs  above  the  wire,  its  parts  being  carried  on  two  outwardly-open- 

ing spring  arms  having  sufficient  tension  to  keep  the  trolley  in  place, 
but  capable  of  opening  when  required  to  remove  the  trolley. 

716,562.    Railway  Signaling  System;  W.  Locke,  Troy,  N.  Y. 
App.  filed  Feb,  26,  1902,    An  arrangement  of  track  circuits  and  ap- 

-.paratus  in  a  block  signaling  system, 

/ 

716,616,  Track  Brake;  H,  L.  Baines,  Mauch  Chunk,  J.  E. 
Waaser,  East  Mauch  Chunk,  Pa,  App,  filed  June  30,  1902.  A 
support,  a  brake-shoe  suspended  from  the  support,  a  guide  secured 
to  the  support,  and  a  bar  connected  with  the  brake-shoe  and  ar- 

ranged in  the  guide  for  limiting  the  movement  of  the  brake-shoe, 
716,622.  Handle  for  Fare  Register  Rods,  &c, ;  F.  Frostrom, 

Jersey  City,  N.  J.  App.  filed  June  14,  1902.  A  handle,  removable 
from  the  bar  or  rod  commonly  found  in  trolley  and  tram-cars  by 
means  of  which  the  fare  register  therein  is  operated,  without 
disconnecting  the  same  from  the  fare  register  or  otherwise  inter- 

fering with  the  operations  of  the  said  bar  or  rod. 
716,715.  Foot  Rest  for  Car  Seats;  L.  Janson,  Brooklyn,  N.  Y. 

App.  filed  March  17,  1902.  A  foot  rest  hung  under  the  seat  in 
such  a  manner  that  it  will  be  automatically  shifted  relative  to  the 
position  of  the  back  of  an  adjustable  car  seat, 

716,758,  Device  for  Automatically  Opening  or  Closing  Switches; 
J,  T.  Rice,  Grand  Rapids,  Mich.  App,  filed  July  19,  1902,  A  wheel 
is  manipulated  from  the  car  platform  to  engage  the  switch  tongue 
and  throw  the  switch. 

716,775.  Brake  Mechanism;  W.  H.  Swith,  Pawtucket,  R.  I. 
App.  filed  March  15,  1902.  A  brake  mechanism  having  revoluble 
friction-discs,  a  brake-wheel  between  the  discs,  and  a  brake-band 
engaging  the  brake-wheel,  to  brake  the  latter, 

UNITED  STATES  PATENTS  ISSUED  DEC.  30,  1902 
716,880.  Switch  Iron ;  J.  Flynn,  Bridgeport,  Conn.  App.  filed 

Aug.  16,  1902.  The  handle  and  blade  are  formed  separately,  but  ad- 
justably connected  together  and  insulated, 

716,882,  Car  Seat ;  M,  N,  Forney,  New  York,  N,  Y,  App,  filed 
July  12,  1902,  A  seat  back,  pairs  of  crossed  reversing  arms  at  the 
ends  thereof,  pivoted  supports  for  the  reversing  arms,  extensible 
bearing  bars,  pivots  coupling  the  reversing  arms  to  the  extensible 
bearing  bars,  and  bearings  attached  to  the  seat  and  resting  on  the 
extensible  bearing  bars, 

716,897,  Fare  Register;  T.  S,  Huntington,  New  York,  N,  Y. 
filed  Dec.  13,  1901.  Means  for  indicating  the  number  of  operations 
of  the  register  between  two  leadings  of  the  same. 

716,935.  Car  Brake  Mechanism;  H.  E.  Putney,  Toledo,  Ohio. 
App.  filed  March  22,  1902,  Consists,  primarily,  of  friction  discs 
concentrically  secured  to  the  axles  of  a  car  truck,  brake-bars  mov- 
ably  mounted  on  the  frame  of  the  truck,  shoes  vertically  hinged  to 
the  bars  and  supported  there  by  concentric  to  the  axles  and  oppo- 

site the  friction  discs  and  means  for  moving  the  bars  to  press 
the  shoes  on  the  discs  and  retract  them  therefrom. 

716,944,  Sanding  Mechanism  for  Cars;  N. Seibert, Maiden,  Mass, 
App,  filed  May  5,  1902,  The  combination  with  a  disintegratable 
body  of  a  j'rinding  disc  upon  which  said  member  is  seated,  a 
horizontally  disposed  gear  wheel  carrying  said  disc,  means  for 
rotating  the  gear  and  means  for  conveying  the  disintegrated  ma- 

terial to  the  track  rails, 
716,978,  Section  Insulator ;  J,  M,  Andersen,  Boston,  Mass.  App. 

filed  .\ug,  25,  1902,  Consists  of  two  terminal  pieces  to  be  secured 
to  the  ends  of  the  wire  and  an  intermediate  joining  piece, 

716,984.  Brake-Shoe ;  R.  L.  Brown,  Chicago,  111.  App.  filed  Feb. 
24,  1902.  A  soft  metal  body  and  a  continuous  relatively  hard 
metal  insert  embedded  in  the  body  in  the  wearing  face  of  the 
shoe  opposite  to  that  part  of  the  tread  of  the  wheel  which  is  worn 
by  the  rail  and  extending  parallel  with  the  sides  of  the  body. 

716,988.  Overhead  Electric  Trolley  Wire;  J.  P.  Cribb,  Southsea, 
England.  App,  filed  Sept,  8,  1902,  The  circuit  is  maintained  com- 

plete by  a  hinged  connection,  so  long  as  the  wire  is  horizontal,  but 
in  case  the  latter  breaks  and  falls,  the  connection  opens  the  cir- 

cuit to  render  the  broken  end  dead. 
716,993.  Brake-Shoe;  R,  L,  Durbin,  Chicago.  111.  App,  filed 

July  26,  1902,  Hard  metal  strips  in  the  form  of  a  grid  are  in- 
serted in  the  face  of  the  shoe, 

716,995,  Electric  Railway;  E,  W,  Farnham,  Chicago,  111,  App, 
filed  April  11,  1902,  An  oscillatory  switch  device  is  thrown  to  close 
the  circuit  to  a  section  of  the  rail,  by  a  movement  of  a  portion  of 
the  third  rail. 

717,067,  Brake  Mechanism;  G,  F.  Brandau,  Utica,  N,  Y,  App. 
filed  June  30,  1902,  Means  whereby  the  brake-shoes  may  be  op- 

erated in  the  ordinary  manner  by  means  of  winding  posts  and 
chain  and  lever  connections,  and  also  means  whereby  the  brake- 
shoes  may  be  dropped  from  suspended  positions,  so  as  to  throw 
the  brake-shoes  underneath  the  rear  wheels  of  the  car  in  case  of 
an  emergency, 

717.070,  Contact  Box  for  Electric  Railways;  W,  M.  Brown. 
Johnstown,  Pa.    App,  filed  Nov.  30,  1901.  Details. 

717.071.  Electric  Switch;  W,  M,  Brown,  Johnstown,  Pa,  App. 
filed  April  18,  1902,  The  switch  has  an  intermediate  closing  posi- 

tion and  two  open-circuit  positions,  a  locking  device  for  holding  the 
switch  in  one  of  its  open  positions,  and  means  for  retarding  or  pro- 
longin'?  the  movement  across  its  closing  position, 

717,075.  Railroad  Signal  and  Alarm;  A,  E,  Caughey.  Omaha, 
Neb,    App.  filed  Dec.  12,  1901.  Details, 
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717,092.  Car  Truck;  H.  S.  Goughnour,  Johnstown,  Pa.  App. 
filed  April  9,  1901.  Details. 

717,100.  Tongue  Switch;  C.  H.  Krauss,  Johnstown,  Pa.  App. 
filed  April  16,  1902.  A  switch  tongue  having  a  depending  pivot 
pin  formed  with  a  groove  or  recess,  a  fastening  pin  seated  in  the 
supporting  structure  and  formed  with  a  tapered  portion  engaging 
the  said  recess,  and  means  for  adjustably  securing  the  said  pin. 

717,112.  Electrical  Signaling  System;  A.  C.  McKnight,  Brook 
lyn,  N.  Y.    App.  filed  March  7,  1902.  Details. 

717,114.  Car  Bolster  and  Bearing;  J.  E.  Norwood,  Baltimore, 
Md.  App  filed  May  27,  1902  In  a  roller-bearing  for  cars,  the 
combination  with  a  casing  having  spaced  ball-passages  therein, 
of  a  race  plate  common  to  both  passages,  and  having  bearing  por- 

tions corresponding  to  the  passages,  spacing  means  between  the 
passages  and  means  carried  by  the  spacing  means  and  engaged  with 
the  casing  for  holding  the  spacing  means  and  the  race  plate  against 
displacement 

717,124.  Bail-Bearing  Truck  or  Cars;  R.  V.  Sage,  Jhonstown, 
Pa.    App.  filed  Nov.  4,  1901.  Details. 
717,208.  Car  Seat ;  L.  Janson,  Brooklyn,  N.  Y.  App.  filed  Sept. 

12,  1902.  Arms  pivoted  to  the  back  of  the  seat  at  one  end  and 
supported  upon  movable  pivots  at  the  other  end,  means  for  moving 
the  seat  with  one  of  said  pivots  as  a  fulcrum  and  controlling  means 
on  the  seat  or  shifting  the  pivots  as  the  seat  is  moved. 

717,219.    Train  Control  System ;  S.  L.  G.  Knox,  .  App. 
filed  June  5,  1902.  Improvements  in  a  master  and  sub-controller 
system. 

PATENT  NO.  716,477  PATENT  NO.  716,944 

717,291.  Trolley  Connection  and  Guard  for  Electric  Cars;  J.  G. 
Sharwell,  Newark,  N.  J.   App.  filed  April  10,  1902.  Details. 

717,304-  Car  Truck;  J.  C.  Wands,  St.  Louis,  Mo.  App.  filed 
June  4,  1902.  In  a  car  truck,  the  combination  with  side  frames,  of  a 
support  provided  with  vertical  guideways,  a  casting  vertically 
movable  in  said  ways,  and  side  bearings  located  on  each  side  of 
the  side  frame  of  the  truck. 

717,304.  Car  Rcplacer;  A.  R.  Batchelder,  Portsmount,  N.  H. 
App.  filed  Nov.  22,  1902.  An  inclined  plane  up  which  the  car  can  be 
pushed  is  hinged  to  an  automatic  device  which  grips  the  rail. 

717.325.  Apparatus  for  Automatically  Block  Signalling  on  Rail- 
ways; F.  B.  Behr,  Twinkenham,  England.  Details. 

717.326.  Street  Car  Fender;  W.  Bilkowitz,  Kan  sas  City,  Mo. 
App.  filed  Oct.  II,  1902.  Gripping  jaws  mounted  above  and  in  ad- 

vance of  the  fender,  are  adapted  to  catch  and  elevate  a  person 
above  the  track,  when  struck. 

717,340.  Car  Wheel ;  O.  A.  Cadmus,  Newark,  N.  J.  App.  filed 
April  18,  1902.  Relates  to  a  wheel  so  constructed  as  to  eliminate  the 
grinding  action  of  the  car  wheel  flange  upon  the  rail  in  rounding 
a  curve  in  the  track. 

717.37.S-  Railway  Switch:  S.  Fierhaugli,  Huntington,  W.  Va. 
App.  filed  Oct.  4,  1902.  Details. 

717..386,  Body  Bolster;  J.  H.  Geer  &  D.  Wisor,  Johnstown,  Pa. 
App.  filed  June  30,  1902.  In  a  car  bolster,  an  upper  member  com- 

posed of  a  rolled  channel  with  its  flanges  extending  downwardly 
and  a  plate  riveted  to  and  extending  throughout  the  length  of  the 
top  of  the  web  of  said  channel  members. 

717,387.  Truck  Bolster;  J.  H.  Geer  &  D,  Wisor,  Johnstown,  Pa. 
App.  filed  June  30.  1902.  Details. 

;i7.389,  Third-Rail  Insulator;  E.  Conzenbacli,  Wbcator,  111. 

App.  filed  Sept.  24,  1902.  A  standard  capped  by  an  insulating 
ring  held  in  place  by  a  metal  ring  upon  which  the  rail  rests. 

717,398.  Trolley  Wire  Support ;  E.  Hill,  Jr.,  Norwalk,  Conn. 
App.  filed  April  18,  1902.  Two  plates  containing  cavities  for  solder 
are  clamped  together  upon  the  wire. 

717,401.  Trolley  Stand;  H.  Holland,  Detroit,  Mich.  App.  filed 
March  7,  1902.  Details. 

717,406.  Railway  Electric  Signal;  S.  W.  Huff,  Baltimore,  Md. 
App.  filed  Dec.  6,  1898.  An  automatic  device  is  provided  to  set 
each  signal  to  the  position  which  it  is  to  normally  occupy;  also  an 
electrical  tripping  mechanism  set  in  operation  by  the  train  at  a 
given  point,  provided  certain  conditions  exist  in  the  track  to  be 

guarded. 717,414.  Trolley  Stand;  W.  H.  Kilbourn,  Greenfield,  Mass. 
App.  filed  April  i,  1902.  A  dash  pot  prevents  the  trolley  arm 
from  flying  upward. 

717,423.  Trolley  Stand;  O.  F.  Lidke,  Detroit,  Mich.  App.  filed 
Dec.  14,  1901.  Details. 

'/ 17,442  Electric  Radiator;  J.  F.  McElroy,  Albany,  N.  Y.  App. 
filed  Jan.  16,  1896.  The  heater  is  so  constructed  that  it  can  be 
placed  ag'ainst  the  riser  of  the  seat. 

717,443.  Combined  Magnetic  and  Mechanical  Brake;  J.  F.  Mc- 
Elroy, Albany,  N.  Y.  App.  filed  July  14,  1899.  The  magnetic  brake 

is  first  applied  by  turning  the  brake-handle  and  afterwards  the 
mechanical  brake  is  applied,  if  necessary. 

PERSONAL  MENTION 

MR.  W.  R.  CLARKE,  ex-Mayor  of  Stockton,  has  been  ap- 
pointed general  manager  of  the  Stockton  Electric  Railway  Com- 

pany, of  Stockton,  Gal. 
MR.  H.  D.  HANFORD,  who  has  been  connected  with  the 

Pugct  Sound  Electric  Railway  Company,  of  Salem,  Ore.,  has 
been  appointed  construction  engineer  in  charge  of  the  Nobles- 
ville  office  of  the  Indiana  Northern  Railway,  a  part  of  the  Union 
Traction  system. 

MR.  C.  WUSTENFELD,  formerly  superintendent  of  the  Elgin 
Railway  Company,  of  Elgin;  111.,  has  been  appointed  superin- 

tendent of  the  Southern  Indiana  Interurban  Railway  and  the  New 
Albany  Street  Railway,  of  New  Albany,  Ind.  Within  the  next 
year  a  number  of  improvements  and  extensions  will  be  made  to 
these  roads. 

MR.  J.  L.  HANER,  who  resigned  as  secretary,  manager  and 
purchasing  agent  of  the  Richmond  &  Petersburg  Electric  Rail- 

way when  the  company  p?ssed  into  the  control  of  the  Richmond 
Passenger  &  Power  Company,  of  Richmond,  Va.,  has  been  pre- 

sented with  a  handsome  gold-headed  umbrella  by  the  employees 
of  the  company,  as  a  token  of  appreciation  of  courtesies  and 
favors  extended  to  the  employees  by  him  during  his  incumbency. 

MR.  GEORGE  W.  MORSE,  of  Newton,  Mass.,  has  sold  his 
entire  interest  in  the  Boston  &  Suburban  Electric  Companies,  and 
has  resigned  from  the  board  of  trustees.  Mr.  Morse  will  devote 
himself  as  formerly  to  the  general  practice  of  his  profession,  and 
has  entered  the  firm  of  Messrs.  Morse,  Hickey  &  Kenny,  prac- 

ticing attorneys,  who  are  the  successors  of  Messrs.  Morse  and Lane. 

HON.  SAMUEL  JONES,  Mayor  of  Toledo,  Ohio,  has  been 
elected  president  of  the  Toledo  &  Indiana  Railway  in  place  of 
Hon.  C.  P.  Griffin,  who  died  a  few  days  ago.  Frank  Yesbera  has 
been  chosen  president  of  the  Toledo  &  Indiana  Construction 
Company,  Mr.  Griffin  having  been  president  of  both  companies. 
At  a  recent  meeting  of  the  directors  of  the  Toledo  &  Indiana  Rail- 

way Company  resolutions  of  regret  and  respect  were  adopted 
relative  to  the  death  of  Piesident  Griffin. 

MR.  J.  C.  WEBB  and  MR.  MILLER  ROBBINS,  division 
superintendents  of  the  Brooklyn  Rapid  Transit  Company,  have 
resigned.  Superintendent  Webb  was  in  charge  of  the  East  New 

York  Division,  and  had  been  in  the  company's  employ  since  1875. 
Superintendent  Robbins  had  been  for  some  time  in  charge  of  the 
Flatbush  Division.  Superintendent  Wuhlstein,  of  the  Bergen 
Street  Division,  who  vacates  his  present  position,  has  been  ap- 
liointed  assistant  superintendent  of  transportation,  under  Mr.  W. 
B.  Graham,  the  present  superintendent  of  transportation.  Mr. 
William  Duncan  will  have  charge  of  the  East  New  York  and 
Canarsic  Divisions,  which  have  been  consolidated,  and  Mr.  Boland, 
superintendent  of  the  Crosstown  Division,  will  have  charge  of 
the  Flatbush  Aveiuie  and  Bergen  Street  Divisions,  now  con- 

solidated. Mr.  Bush,  superintendent  of  the  Canarsie  Division,  will 
bucceed  Mr.  Boland  at  the  Crosstown  Division. 
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EXTENSIONS  DURING  1903 

In  the  Street  Railway  Journal  for  Dec.  27,  1902,  was  pub- 
lished reports  from  a  number  of  street  railway  companies  as  to 

new  work  to  be  done  by  them  in  1903.  Since  this  information  was 
published  additional  reports  have  been  received,  and  below  is 
given  an  outline  of  some  of  this  work: 

GREENWICH  TRAMWAY  COMPANY,  of  Portchester,  N.  Y.,  expects  to 
build  a  new  car  house. 
ORANGE  COUNTY  TRACTION  COMPANY,  of  Newburgh,  N.  Y.,  will 

build  2V2  miles  of  road. 
KANSAS  CITY  INTERURBAN  RAILWAY,  of  Kansas  City,  Mo.,  is  to 

build  5  miles  of  double  track. 
THE  WASHINGTON  WATER-POWER  COMPANY,  of  Spokane,  Wash., 

will  build  2  miles  of  new  track. 
ROCHESTER  &  SUBURBAN  RAILWAY  COMPANY,  of  Rochester,  N. 

Y.,  is  building  3  miles  of  second  track. 
KNOXVILLE  TRACTION  COMPANY,  of  Knoxville,  Tenn.,  is  to  build 

two  extensions,  one  %  mile,  and  the  other  1%  miles. 
THE  STEUBENVILLE  TRACTION  &  LIGHT  COMPANY,  Steubenville, 

Ohio,  early  in  the  spring  will  build  a  2%-mile  extension. 
BAY  SHORE  TERMINAL  COMPANY,  of  Norfolk,  Va.,  within  sixty  days, 

will  continue  the  construction  of  the  balance  of  its  road — 7  miles. 
UNION  ELECTRIC  COMPANY,  of  Dubuque,  la.,  will  build  a  new  car 

house  and  power  station.    Contracts  are  to  be  let  within  six  months. 
MADISON  LIGHT  &  RAILWAY  COMPANY,  of  Madison,  Ind.,  is  to  re- 

build 2  miles  of  track.    Ties,  switches,  frogs,  spikes,  etc.,  will  be  required. 
TOLEDO  &  MONROE  RAILWAY  COMPANY,  of  Monroe,  Mich.,  during 

1903  will  build  31  miles  of  new  track  and  two  sub-stations,  and  purchase  fifteen 
cars. 
OMAHA  &  COUNCIL  BLUFFS  RAILWAY  &  BRIDGE  COMPANY,  of 

Council  Bluffs,  la.,  will  build  a  new  car  house  and  shop,  and  rebuild  some 
track. 
SCHENECTADY  RAILWAY  COMPANY,  of  Schenectady,  N.  Y.,  is 

building  a  double-track  extension  of  13  miles,  and  a  new  car  house,  116  ft.  x 
306  ft. 
MUSKEGON  TRACTION  &  LIGHTING  COMPANY,  of  Muskegon,  Mich., 

will  purchase  some  park  attractions.  It  is  possible  that  automatic  stokers 
will  be  purchased. 
FERROCARIL  ELECTRICO  DE  LERDO  A  TORREON,  Gomez  Palacio, 

Durango,  Me.x.,  will  purchase  a  400-hp  feed-water  heater  and  four  eight- 
bench  open  trail  cars. 
TRI-CITY  RAILWAY  COMPANY,  of  Davenport,  la.,  during  1903,  will  re- 

build 5  miles  of  old  track,  and  build  5  miles  of  new  track.  The  company  is 
building  its  own  cars. 
ROCKFORD  &  FREEPORT  ELECTRIC  RAILWAY  COMPANY,  of  Rock- 

ford,  111.,  will,  within  three  months,  award  contracts  for  29  miles  of  track, 
overhead  material  and  equipment. 
CITY  ELECTRIC  RAILWAY  COMPANY,  of  Rome,  Ga.,  is  considering 

the  advisability  of  extending  its  track  and  enlargement  of  its  plant,  but  the 
matter  is  not  yet  finally  determined. 
KINGSTON  CONSOLIDATED  RAILROAD  COMPANY,  of  Kingston, 

N.  Y.,  is  in  the  market  for  five  G.  E.  800  or  G.  E.  1000  two-motor  equipments 
to  supersede  five  W.  P.  50  equipments. 
PITTSFIELD  ELECTRIC  STREET  RAILROAD  COMPANY,  of  Pitts- 

field,  Mass.,  in  the  spring  is  to  place  contracts  for  building  5  miles  of  line  in 
Pittsfield,  and  6  miles  in  North  Adams. 
MOLINE,  EAST  MOLINE  &  WATERTOWN  RAILWAY  COMPANY,  of 

Moline,  111.,  will  rebuild  10  miles  of  its  road;  also  build  a  new  car  house, 
twenty-car  capacity,  and  a  power  station. 
FOX  RIVER  ELECTRIC  RAILWAY  &  POWER  COMPANY,  of  Green 

Bay,  Wis.,  will  buy  three  or  four  cars  with  equipments:  also  fenders  to  equip 
all  of  its  cars,  now  numbering  twenty-two. 
SHREVEPORT  BELT  RAILWAY  COMPANY,  of  Shreveport,  La.,  will 

purchase  a  300-kw  or  400  kw  railway  generator,  a  500-hp  to  750-hp  Corliss 
engine,  and  two  150-hp  return  tubular  boilers. 
THE  NEWARK  &  GRANVILLE  STREET  RAILWAY  COMPANY,  of 

Newark,  Ohio,  is  to  build  an  extension  between  Newark  and  Zanesville.  A 
new  car  house  and  car  shops  are  to  be  erected  at  Newark. 

CHATTANOOGA  ELECTRIC  RAILWAY  COMPANY,  of  Chattanooga, 
Tenn.,  during  1903,  will  extend  its  road  a  distance  of  8  miles.  New  cars, 
motors,  etc.,  will  be  bought,  but  to  what  extent  is  not  definitely  decided  as 

yet. 
GRAND  RAPIDS,  HOLLAND  &  LAKE  MICHIGAN  RAPID  RAILWAY, 

of  Holland,  Mich.,  is  in  the  market  for  complete  park  attractions.  Cor- 
respondence should  be  addressed  to  Charles  Floyd,  traffic  and  purchasing 

agent. 
HUDSON  VALLEY  RAILWAY  COMPANY,  Glens  Falls,  N.  Y.,  is  build- 

ing a  new  power  house  at  Warrensburg.  The  company  expects  to  open  a 
new  line,  now  nearly  built,  between  Saratoga  and  Glens  Falls  (18  miles). 
May  1. 
SAVANNAH  ELECTRIC  COMPANY,  of  Savannah,  Ga.,  is  building  a 

2-mile  extension,  the  material  for  which  has  all  been  bought.  It  is  not  yet 
determined  whether  any  power  station  apparatus,  rolling  stock,  etc.,  will  be 
purchased. 

FORT  SMITH  TRACTION,  LIGHT  &  POWER  COMPANY,  of  Fort 
Smith,  Ark.,  during  the  next  sixty  days  will  award  contracts  for  building  two 
to  three  miles  of  track.  The  company  will  purchase  one  250-hp  or  300-hp  water- tube  boiler. 

POUGHKEEPSIE  CITY  &  WAPPINGER  FALLS  ELECTRIC  RAIL- 
WAY COMPANY,  of  Poughkeepsie,  N.  Y.,  will  build  7  miles  of  new  track 

and  relay  4.88  miles  of  track.  Several  new  open  cars,  new  dynamos  and 
engines  will  be  bought. 

CITIZENS'  ELECTRIC  RAILWAY  COMPANY,  of  Eureka  Springs,  Ark., 
is  enlarging  its  power  station.  The  company  will  require  pipe  covering  and 
roofing,  a  120-kw  alternator,  complete  with  switchboard,  etc.;  also  a  1100-volt 250-hp  to  300-hp  engine. 
WATERVILLE  &  FAIRFIELD  RAILWAY  &  LIGHT  COMPANY,  of 

Waterville,  Maine,  will  build  a  1000-hp  steam  plant  and  purchase  two  direct- 
connected,  alternating  current  units  of  500-hp  each.  These  will  be  60-cycle 
machines  operating  at  2000  volts. 
ELMIRA  WATER,  LIGHT  &  POWER  COMPANY,  of  Elmira,  N.  Y., 

with  the  introduction  of  natural  gas,  will  reconstruct  its  power  station  and 
operate  part  of  the  lighting  with  gas  engines.  A  new  500-kw,  direct-connected 
railway  unit  is  now  being  installed. 

PEOPLE'S  GAS  &  ELECTRIC  COMPANY,  of  Defiance,  Ohio,  is  in  the 
market  for  a  200-kw,  six-pole,  550-volt  railway  generator  and  a  good  second- 

hand electric  launch,  which  can  carry  fifty  to  seventy-five  people.  The  com- 
pany is  desirous  of  securing  catalogues  of  park  attractions. 

VINCENNES  CITIZENS'  STREET  RAILWAY  COMPANY,  of  Vincennes, 
Ind.,  is  finishing  3000  ft.  of  new  track  in  the  northern  part  of  city,  and  will 
build  a  1-mile  extension  in  the  southern  portion  during  the  spring.  A  new 
flower  house  will  be  built  and  four  new  cars  put  on  when  the  road  is  fin- ished. 

CUMBERLAND  &  WESTERNPORT  ELECTRIC  RAILWAY  COMPANY, 
of  Cumberland,  Md.,  is  now  having  built  by  the  Penn  State  Construction  Com- 

pany, of  Philadelphia,  Pa.,  8%  miles  of  track  and  a  power  house  thoroughly 
equipped.  Cars  are  to  be  double-truck,  of  the  latest  type,  and  will  be 
equipped  with  air  brakes,  etc. 
MOUNT  VERNON  ELECTRIC  RAILWAY  COMPANY,  of  Mount 

Vernon,  within  two  months,  will  let  contract  for  a  14-mile  extension  and  the 
building  of  a  car  house  with  a  capacity  of  twenty  cars.  The  company  will 
purchase  two  combination  interurban  cars,  an  18  x  42  Corliss  engine,  a  125-hp 
corrugated  furnace  boiler,  and  a  150-kw  direct-connected  railway  generator. 
SYRACUSE  &  ONTARIO  RAILROAD,  of  Syracuse,  N.  Y.,  which  owns 

the  Syracuse,  Lakeside  &  Baldwinsville  Railway  and  the  Fulton  &  Oswego 
Falls  Street  Railway,  will,  by  48  miles  of  extensions  and  new  work,  have  a  road 
from  Syracuse  to  Oswego,  via  Baldwinsville,  Phcenix,  Fulton,  etc.  Specifica- 

tions are  to  be  ready  in  about  thirty  days,  and  contracts  are  to  be  placed  within six  months. 

HELENA  LIGHT  &  TRACTION  COMPANY,  of  Helena,  Mont.,  will  pur- 
chase two  fifteen-bench  flouble-truck,  four-motor  open  cars,  one  150-kw,  2200- 

volt  alternating-current,  three-phase  generator,  a  direct-connected  motor  gen- 
erator, and  other  similar  apparatus.  A  twenty-four  panel  switchboard  for 

distributing  light  and  power  will  also  be  purchased.  The  company  will  build 
a  new  fireproof  sub-station.    Orders  are  to  be  placed  this  month. 
FLORENCE  ELECTRIC  STREET  RAILWAY  COMPANY,  of  Florence, 

Col.,  expects  to  build  about  25  miles  of  track,  power  house,  two  car  houses, 
repair  shop,  sub-station  and  six  bridges.  The  company  will  purchase  two 
220-kw  generators,  two  250-hp  direct-connected  Corliss  engines,  six  250-hp 
boilers,  and  perhaps  one  transformer;  about  twenty  cars  and  fifty  motors,  and 
two  sprinklers.  The  company  owns  over  80  acres  of  park  ground,  but  has  not 
decided  on  the  attractions  to  be  provided. 
RAILWAYS  &  LIGHT  COMPANY  OF  AMERICA,  of  Richmond,  Va., 

which  controls  the  Macon  Railway  &  Light  Company,  of  Macon,  Ga. ;  Augusta 
Railway  &  Electric  Company,  of  Augusta,  Ga. ;  Knoxville  Traction  Company, 
of  Knoxville,  Tenn.,  reports  that  extensions  will  be  made  in  Knoxville  and 
Macon;  new  car  houses  to  be  built  in  Augusta,  Macon  and  Knoxville;  pur- 
cliases  to  be  made  for  Macon  and  Knoxville  of  power-station  apparatus;  also 
cars  for  Macon.    Address  inquiries  to  the  street  railway  companies. 
SOUTHWESTERN  ELECTRIC  RAILWAY  COMPANY,  of  Webb  City, 

Mo.,  will  place  contracts  during  the  next  thirty  days  for  building  two  ex- 
tensions, one  of  9  miles  and  the  other  of  4  miles,  and  will  increase  the 

capacity  of  its  power  station  in  Webb  City.  The  plan  is  to  add  to  the  equip- 
ment a  1200-kw  three-phase  generator,  direct  connected  to  1800-hp  Corliss 

engine,  and  1200-hp  boilers.  A  rotary  converter  station  of  250  kw  will  be 
established.  Two  steel  bridges,  one  80-ft.  span,  and  the  other  150  ft.,  will  be 
purchased. 
CONSOLIDATED  TRACTION  COMPANY,  of  Indianapolis,  Ind.,  expects 

to  Duild  a  line  from  Indianapolis  to  Crawfordsville ;  a  line'  from  Frankfort 
down  to  its  Crawfordsville  lines,  through  Lebanon,  and  a  line  from  Lafayette 
to  Lebanon  parallel  to  the  Chicago,  Cincinnati,  Cleveland  &  Columbus  Rail- 

road. A  total  of  about  106  miles  of  line  will  be  built,  and  all  the  necessary 
car  houses,  power  stations,  repair  shops,  bridges,  etc.,  will  be  required,  to- 

gether with  power-station  apparatus  sufficient  to  operate  a  road  of  the  size 
mentioned.    Contracts  will  be  awarded  within  a  few  months. 
WISCONSIN  RAPID  TRANSIT  COMPANY,  of  Fond  du  Lac,  Wis.,  ex- 

pect to  build  from  Fond  du  Lac  to  Waverly  Beach,  on  the  Fox  River  Valley 
Electric  Railway,  and  to  the  city  of  Chilton,  Wis.,  a  total  mileage  of  42.  The 
road  will  be  located  on  the  east  shore  of  Lake  Winnebago,  in  Fond  du  Lac 
and  Calumet  Counties.  The  line  is  surveyed  and  part  of  the  right  of  way 
secured.  A  power  plant  will  be  built  at  or  near  Calumet  Harbor.  The  com- 

pany owns  Waywayanda  Pa-'k,  at  Calumet  Harbor,  Wis.,  and  expects  to  build 
there  an  "Ocean  Wave."  The  company  viilX  negotiate  to  let  the  contract  for 
building  and  equipping  the  rpa^d. 
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EDITORIAL  NOTICE 

Street  railway  news,  and  all  information  regarding  changes  of  ofRcers,  new 
equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly 
appreciated  for  use  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  office  not  later 
than  Tuesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 
THE  STREET  RAILWAY  JOURNAL, 

114  Liberty  Street,  New  York. 

The  Transportation  Situation  in  New  York  and  Brooklyn 

The  hearings  which  have  heen  held  by  the  Railroad  Com- 
missioners in  Brooklyn  have  been  completed,  and  the  recom- 

mendations of  the  commissioners  will  be  made  public  the  end 
of  this  week.  The  New  York  situation  remains  in  statu  quo 
pending  the  public  hearing  before  the  Railroad  Commission, 

which  is  set  for  January  22.  At  this  hearing,  as  stated  in  our 
last  issue,  the  value  of  the  seventeen  recommendations  which 

the  Merchants'  Association  has  offered  for  ameliorating  the 
traffic  situation  in  New  York  will  be  discussed,  and  the  opin- 

ion of  the  Railroad  Commissioners  on  the  merits  of  these  sug- 
gestions will  probably  be  made  public  soon  after  the  hearing. 

In  the  meantime  the  Merchants'  Association  is  said  to  have 
secured  the  services  of  a  number  of  experts,  who  are  now 
giving  serious  consideration  to  the  various  recommendations 

formulated  by  the  association,  and  will  testify  as  to  their  value 
at  the  hearing. 

It  was  unfortunate,  in  our  opinion,  that  the  selection  of  an 
expert  board  by  the  association  was  so  long  delayed,  for  we 
can  hardly  believe  that  some  of  the  recommendations,  at  least, 
made  by  the  association  were  submitted  first  to  the  gentlemen 
who  are  acting  as  its  engineers.  Railway  operating  methods 
are  matters  which  those  who  are  unacquainted  with  the  prac- 

tical side  of  the  question  often  think  that  they  can  alter  to 

great  advantage,  although  the  changes  suggested  would  fre- 
quently result  in  worse  conditions  than  those  which  the  re- 
formers are  attempting  to  relieve.  The  same  practical  knowl- 

edge of  affairs  is  required  in  the  successful  management  of 
every  business  or  profession,  but  it  is  one  of  the  peculiarities 

of  railway  operation  that  the  average  citizen  who  would  hesi- 
tate about  giving  his  opinion  in  an  abstruse  problem  in  medi- 
cine or  in  electrical  science  considers  himself  perfectly  compe- 
tent to  conduct  the  affairs  of  a  large  transportation  company. 

For  this  reason  much  more  valuable  results  would  have  been 

accomplished  by  the  investigation  in  New  York  if  the  associa- 
tion had  secured  expert  advice  early  and  had  confined  itself  to 

recommendations  which  could  practically  be  carried  out.  In- 
stead, we  have  a  series  of  demands  containing  some  sugges- 

tions wdiich  are  undoubtedly  of  a  desirable  character  with 

others  which,  if  put  in  force,  would  not  only  accomplish  no  re- 
lief, but  would  actually  make  the  conditions  of  which  complaint 

is  made  much  worse  than  they  are  at  present. 

The  Recommendations 

We  have  gone  over  the  seventeen  points  on  which  the  asso- 
ciation requires  an  investigation  and  find  that  they  can  be 

briefly  divided  into  eight  classes,  as  follows :  Four  refer  to  the 
efficiency  and  character  of  the  existing  service  and  include  an 

inquiry  as  to  whether  all  cars  necessary  for  the  proper  accom- 
modation of  the  public  are  now  being  operated  as  far  as  physi- 

cal conditions  permit ;  four  of  the  points  to  be  discussed  relate 
to  the  practicability  of  altering  certain  of  the  present  routes  to 

secure  better  accommodation  of  the  public  ;  one  recommenda- 

tion relates  to  the  extension  of  one  of  the  companies'  lines ;  one 
to  the  removal  of  unused  tracks ;  two  to  proposed  changes  in 

operating  practice,  such  as  the  use  of  vestibule  and  the  use  of 
two  conductors ;  one  to  the  advisability  of  issuing  transfers  at 

junction  points  and  the  proper  marking  of  cars  to  show  the 
route  and  destination  of  each ;  two  to  the  regulation  of  the  ex- 

isting vehicle  traffic  and  the  removal  of  obstructions ;  one  to 

improving  the  sanitary  condition  of  the  cars,  and  one  to  the 
practice  of  allowing  passengers  to  stand  between  the  seats  of 

open  cars. 
We  do  not  intend  to  discuss  all  of  these  questions  editorially 

in  this  issue.  The  records  and  diagrams  presented  by  Mr. 

Wheatly  in  this  and  the  last  issue  of  the  paper  are  ample  an- 
swer, we  believe,  to  any  charges  made  as  to  the  responsibility 

of  the  Interurban  Street  Railway  Company  for  the  crowded 
condition  of  the  cars  at  present.  These  figures  distinctly  prove 
that  in  the  downtown  streets  and  other  busy  thoroughfares  a 

rapid  and  proper  service  is  impossible  on  account  of  obstruc- 
tions over  which  the  cotnpany  has  no  control.  A  brief  review 

of  some  of  the  other  points,  however,  may  perhaps  be  of  in- 
terest. 

Proposed  Changes  in  Routes 

The  question  of  a  modification  of  the  existing  routes  in  New 
York  City,  with  the  idea  of  avoiding  or  eliminating  some  of  the 
present  congestion  points,  is  one  to  which  the  association  has 
given  considerable  attention,  and  four  changes  are  recommend- 

ed, three  with  the  idea  of  relieving  the  present  traffic  on  Broad- 
way and  one  to  avoid  transfers  at  Fifty-Ninth  Street.   We  fail. 
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however,  to  see  any  benefit  in  any  of  these  proposed  changes, 
while  certain  disadvantages  are  apparent  in  each.  The  first 
suggestion  is  to  improve  the  car  service  on  the  hnes  east  of 
Madison  Avenue  and  west  of  Broadway  to  attract  travel  from 
the  latter  thoroughfare.  The  trouble  with  this,  in  our  opinion, 
is  that  the  Third  Avenue  line  is  now  carrying  as  many  passen- 

gers as  it  can  handle,  while  the  Second  Avenue  line,  besides 

being  inconvenient  of  access  in  the  northern  and  central  parts 
of  the  city,  has  now  reached  the  practical  limit  of  its  carrying 
capacity  as  far  as  its  present  downtown  terminal  on  Center 
Street  is  concerned.  This  street  and  Third  Avenue  constitute 

practically  the  only  available  routes  below  Canal  Street  on  the 

East  Side  in  downtown  New  York.  Nor  is  any  relief  to  be  ex- 
pected from  the  Sixth  Avenue  line  below  Canal  Street  so  long 

as  the  present  traffic  congestion  on  West  Broadway  is  allowed 
to  continue.  Mr.  Vreeland,  in  discussing  this  matter  at  the 
last  hearing,  said  that  when  a  Sixth  Avenue  car  went  below 

Fourth  Street  the  company  practically  said  good-by  to  it  until 
they  saw  it  again,  as  the  delays  were  so  frequent  on  that  line 
that  it  was  uncertain  when  the  car  would  return. 

The  proposed  change  at  Thirty-Fourth  Street,  that  of  run- 
ning the  Broadway  cars  up  Sixth  Avenue  from  that  point  and 

down  Sixth  Avenue  below  that  point,  and  the  extension  of  the 

Broadway  route  east  and  west  on  Fifty-Ninth  Street,  also  seem 
illusive.  The  latter  plan  is  made  practically  prohibitive  by  the 

present  number  of  cars  on  Fifty-Ninth  Street,  which  is  an  ex- 
tremely narrow  thoroughfare,  especially  between  Fifth  Ave- 

nue and  Madison  Avenue.  On  the  other  hand,  the  present  de- 
mand for  a  through  line  on  Broadway,  the  natural  artery  of 

the  city,  is  perhaps  nowhere  so  strong  as  in  the  center  of  the 

business  or  theater  district  at  Thirty- Fourth  Street.  It  seems 
evident,  therefore,  that  however  desirable  would  be  the  elimi- 

nation of  the  present  triangular  crossing  at  Thirty-Fourth 
Street  tlie  number  of  passengers  who  would  insist  on  a  transfer 
at  that  point,  if  the  new  plan  were  to  come  into  effect,  would 

nullify  all  benefits  derived  from  the  elimination  of  the  cross- 
ing. The  truth  of  the  matter  is  that  the  travel  above  and  below 

Thirty-Fourth  Street  on  both  Broadway  and  Sixth  Avenue 
follows  naturally  those  avenues,  due,  possibly,  to  the  fact  that 
there  has  been  a  through  street  car  line  on  Sixth  Avenue  for 

forty  years  and  on  Upper  Broadway  for  nearly  the  same  length 
of  time.  Business  conditions  and  locations  have  become  largely 
fixed  by  these  facts,  and  the  greatest  amount  of  inconvenience 
would  result  from  any  such  radical  change  in  routing  cars,  in 

this  case  as  in  many  others.  Taking  up  the  final  recommenda- 
tion in  regard  to  routing  cars,  no  practical  advantage  would 

seem  to  result  either  from  the  suggestions  to  turn  the  Lexing- 
ton Avenue  cars  into  Fourth  Avenue  at  Fourteenth  Street,  as 

that  line  is  also  crowded  at  that  point,  and  the  Twenty-Third 
Street  and  Madison  Avenue  crossing  would  be  as  troublesome 
as  it  was  before. 

Proposed  Changes  in  Operating  Methods 

We  have  already  in  a  previous  issue  discussed  the  proposed 
regulations  on  the  subject  of  transfers  and  vestibules,  but  there 

are  one  or  two  other  suggestions  made  in  the  direction  of  op- 
erating practice  which  are,  if  anything,  more  absurd  than  the 

plan  of  enclosing  the  motorman  in  a  vestibule  under  the  ab- 
normally crowded  conditions  which  exist  on  New  York  streets 

or  of  giving  transfers  at  every  point,  which  would  throw  more 

travel  on  the  lines  like  the  Broadway  lines,  which  are  con- 
gested at  present.  One  of  these  is  the  proposition  to  have  two 

conductors  on  every  car  during  the  rush  hours  and  on  all  of  the 
long  cars  at  all  hours.  A  plan  of  this  kind,  we  believe,  is  not 
only  unnecessary,  but  would  tend  to  be  productive  of  serious 

accidents.  The  entire  theory  of  street  railway  operation  de- 
pends upon  the  control  of  the  car  by  one  man,  and  we  believe 

that  with  two  conductors  on  a  car,  even  if  a  strict  division  of 

their  duties  was  formulated,  there  would  be  a  division  of  re- 
sponsibility that  could  not  but  have  disastrous  results. 

Experience  has  shown  this  to  be  the  case,  because  while  no 

street  railway  company,  so  far  as  we  know,  has  ever  regularly 
attempted  the  operation  of  cars  with  two  conductors,  a  number 

of  bad  accidents  have  occurred  through  the  voluntary  assist- 
ance of  an  employee  who  happened  to  be  riding  on  a  car  and 

who  has  attempted  to  assist  the  conductor,  but  has  given  the 

signal  to  start  at  the  wrong  time.  The  result  is  that  many  rail- 
way companies  have  found  it  necessary  to  pass  a  rule  requiring 

all  employees  riding  on  cars,  but  not  regularly  engaged  in  op- 
erating the  car,  to  remain  inside  of  the  car  and  not  to  touch  the 

bell  under  any  consideration.  In  this  way  only  can  the  possi- 
bility of  a  question  as  to  a  division  of  responsibility  for  the 

operation  of  the  car  be  eliminated. 

The  Regulation  of  Traffic 

The  demand  for  police  regulation  of  trucking  and  traffic  on 
the  streets  through  which  the  lines  are  operated  is,  we  believe, 
the  most  desirable  suggestion  made  by  the  association,  and 
with  the  removal  of  obstructions  of  all  kinds  from  the  public 

portions  of  the  streets  will  do  more  than  anything  else  to  im- 
prove the  service  conditions  in  New  York.  Such  regulation, 

however,  to  be  effective  must  be  efficient  and  should  have  the 

hearty  co-operation  of  the  city  magistrates  if  any  good  is  to  be 
expected  from  it.  The  farcical  administration  of  rules  of  this 
kind  by  which  every  complaint  is  dismissed,  as  has  been  the 

case  during  the  past  two  years,  makes  a  regulation  of  this  na- 
ture worse  than  useless.  The  entire  responsibility  for  the  regu- 

lation of  street  traffic  should,  in  our  opinion,  be  vested  in  the 
police  commission,  or  other  active  head  of  the  police  force,  who 
should  be  held  accountable  for  all  street  obstructions  and  whose 

duty  it  should  be  to  see  that  the  streets  are  made  passable  for 
all  street  traffic. 

Sanitation  and  Standing  in  Open  Cars 

The  two  final  recommendations  made  by  the  association  re- 
late to  the  sanitary  condition  of  the  cars  and  the  present  prac- 
tice of  permitting  passengers  to  stand  between  seats  in  open 

cars.  The  latter  has  certain  grounds  of  reason,  but  until  the 
nature  of  the  average  American  citizen,  who  insists  on  riding 
on  the  first  car  which  comes  along,  is  changed,  we  think  that 

there  would  be  difficulty  about  enforcing  a  regulation  of  this 
kind.  The  New  York  companies  have  so  far  been  successful 

in  keeping  passengers  in  open  cars  off  the  running  board,  al- 
though this  practice  is  permitted  in  most  cities;  but  to  keep 

them  off  the  cars  altogether  when  they  want  to  ride  is  an  en- 
tirely different  proposition. 

The  practicability  of  the  suggestions  made  on  the  sanitary 
condition  of  the  cars  have  not  yet  been  disclosed.  We  believe 

that  all  railway  men  will  be  greatly  interested  in  any  recom- 
mendations of  this  character  made  by  the  association,  but  we 

sincerely  trust  that  such  as  require  any  material  modifications 

from  recognized  principles  of  car  construction  will  be  sub- 
mitted to  some  car  builder  or  other  expert  as  to  the  practica- 

bility of  the  reform  suggested  before  they  are  presented  to  the 
Railroad  Commission.  Contrary  to  what  might  appear  at  first 

sight,  a  street  car,  as  well  as  a  steam  car,  is  one  of  the  hardest 

structures  to  ventilate  properly,  and  a  careful  study  of  the  en- 
tire subject  of  the  best  methods  of  securing  proper  ventilation 

and  cleanliness  in  cars  would  be  most  valuable  if  the  remedies 

proposed  are  along  practical  lines. 
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99 Growth  of  Chicago  Traffic 

That  portion  of  the  Arnold  report  on  the  Chicago  transpor- 
tation problem  which  is  summarized  in  this  issue  contains 

much  valuable  data  upon  the  growth  of  the  traffic,  and  is  par- 
ticularly interesting  as  indicating  the  requirements  that  will 

have  to  be  anticipated  and  the  service  that  must  be  provided 
for  not  only  in  the  immediate  future,  but  for  a  long  period,  if 
permanent  relief  is  to  be  afforded.  The  growth  of  population 
and  traffic  in  Chicago  is  taken  up  in  a  very  scientific  way,  with 
an  effort  to  determine  what  the  future  probable  growth  of 
Chicago  will  be  for  fifty  years.  Curves  are  obtained  and 

averaged  from  several  of  the  largest  cities  of  the  world,  show- 

ing growth  of  population,  ancl  a  "law  of  decrease  of  the  rate 
of  population  increase"  is  derived  from  these  curves  and  ap- 

plied to  Chicago,  but  the  author  of  the  report  is  forced  to  ad- 
mit that  it  is  not  safe  to  assume  any  definite  figures  as  to  the 

growth  of  the  city,  even  by  the  application  of  this  law,  which 

is  useful  mainly  in  determining  between  what  limits  the  popu- 
lation would  probably  land  in  fifty  years.  As  to  variation  from 

vear  to  year,  it  is  shown  that  business  conditions  have  a  greater 
influence  on  the  traffic  than  growth  of  population  for  two  or 

three-year  periods.  The  report  makes  a  general  outline  of  a 
new  reorganized  street  railway  system  for  the  city  of  Chicago 
under  one  management.  Two  plans  for  subway  terminals  in 
the  downtown  districts  are  submitted.  It  is  not  considered 

possible  to  put  all  street  railway  tracks  underground  in  the 

downtown  district,  because  sufficient  terminal  capacities  can- 
not in  that  way  be  provided  for  all  time.  A  system  of  high 

and  low  level  subways,  if  installed  at  once,  would  put  off  the 
necessity  of  tracks  on  the  surface  in  the  business  district  to  a 

large  extent  for  several  years.  One  subway  plan  provides  for 
both  high  and  low  level  subways  and  terminal  loops  on  the 
surface  ultimately.  The  other  subway  plan  is  for  a  system  of 

high-level  subways  only,  in  connection  with  which  surface 
terminals  would  be  used  from  the  first. 

Throughout  the  entire  discussion  of  the  dift'erent  suljway 
plans  the  author  has  carefully  considered  the  practical  w(irk- 
ing  of  each  plan  so  far  as  it  will  affect  the  possibility  of  misuse 

of  transfers,  and  the  double-level  subway  plan  is  ])articularly 
recommended  as  avoiding  all  danger  of  possible  fraud  against 
the  companies  from  this  cause.  The  discussion  on  this  subject 

by  the  author  will  be  given  more  full)'  in  the  third  instalment 
of  the  synopsis  of  the  report,  which  will  be  published  in  our 
next  issue.  But  the  fact  that  this  feature  was  so  carefully 

considered  is  an  excellent  testimonial  to  the  care  taken  by  Mr. 
Arnold  and  the  experts  associated  with  him  in  the  preparation 

of  the  report  to  give  full  weight  to  practical  operating  condi- 
tions. 

The  electric  conduit  system  is  considered  feasible  for  Chi- 

cago without  remodeling  the  present  sewer  systems.  The  flood- 
ing of  the  cable  conduits  at  present  is  ascribed  to  insufficient 

connection  between  the  cable  conduits  and  the  sewers  and  the 

clogging  up  of  what  few  connections  there  arc.  The  construc- 
tion of  most  of  the  Chicago  cable  track  and  conduit  is  not  heavy 

enough  to  permit  of  its  being  changed  to  an  electric  conduit 

system  over  which  25-ton  electric  cars  could  be  operated.  The 
danger  from  electrolysis  with  good  construction  is  considered 
as  largely  overcome  and  not  as  serious  as  it  was  ten  years  ago, 
and  where  track  has  been  laid  in  recent  years  in  Chicago  the 
difficulties  from  electrolysis  are  thought  to  be  overcome  to  as 
great  an  extent  as  modern  practice  demands. 

The  present  congestion  on  the  Union  Elevated  loop  is  shown 
to  be  due  to  lack  of  length  of  the  station  platforms,  which  can 

be  easily  remedied.    The  ultimate  capacity  of  the  loop  would 

depend  on  the  junction  points  where  trains  enter  and  leave  the 
loop.  After  the  junction  point  capacity  has  been  reached, 

separate  stub-end  terminals  for  each  road  can  be  provided. 
Operation  of  elevated  trains  through  from  one  side  of  the  city 
to  the  other  would  do  away  with  the  problem  of  loop  congestion entirely. 

In  considering  the  matter  of  rails,  which  is  a  subject  in 
which  operating  men  all  over  the  country  are  interested,  a 
grooved  rail  is  recommended,  somewhat  similar  to  that  used 

in  New  York  and  on  which  the  groove  is  so  shaped  that  the 

flange  can  force  the  dirt  out  of  the  groove  instead  of  packing 
it  into  the  groove.  This  is,  however,  suggested  only  for 
such  streets  as  are  well  paved  and  regularly  cleaned.  Chicago 
has  so  many  miles  of  dirty,  poorly  paved  streets  that  it  has 
been  considered  that  the  present  girder  rail  should  be  retained 
because  of  the  danger  that  the  grooved  rail  would  become 

clogged.  The  report,  however,  makes  no  secret  of  the  fact 
that  one  reason  the  girder  rail  is  recommended  for  outlying 

streets  is  because  it  aft'ords  a  smooth  track  for  wagons  where 
the  paving  is  not  good.  The  T-rail  is  very  highly  spoken  of  in 
the  report,  the  construction  at  Minneapolis  and  St.  Paul  being 
cited  especially  as  favorable  to  the  maintenance  of  pavements, 
which  is  quite  contrary  to  the  ideas  of  many  of  those  not  posted 

on  T-rail  in  paved  streets.  It  is  stated  that  there  are  many 
streets  in  Chicago  where  track  construction  of  this  type  could 
be  installed  with  the  assurance  that  it  would  give  satisfactory 
results  to  all  concerned.  The  use  of  a  concrete  beam  under 

each  rail,  with  tie  rods  for  maintaining  gage  and  using  no  ties, 
is  referred  to  as  the  most  substantial  modern  construction. 

As  to  the  price  estimates,  it  is  impossible  to  go  into  detail  in 

a  brief  connnent  of  this  kind.  The  figures  appear  to  be  con- 
servative and  will  serve  to  quiet  the  many  claims  made  by 

agitators  unfamiliar  with  technical  matters  as  to  the  low  cost 
of  modern  street  railway  construction.  The  high  grade  of 

talent  employed  in  the  preparation  of  these  estimates  leaves 
little  room  to  question  their  approximate  accuracy.  It  must 

lie  a  satisfaction  to  the  officials  of  Chicago  street  railway  com- 
panies, who  have  been  criticised  as  to  their  statements  of  the 

cost  of  electric  railway  conduits,  to  have  their  statements  on 

costs  of  modern  construction  more  than  borne  out  by  Mr.  Ar- 
nold and  his  assistants. 

The  report  would  be  exceedingly  valuable  alone  for  the  un- 
biased figures  which  it  puts  into  the  hands  of  the  street  rail- 

way companies  of  this  country  as  to  the  cost  of  electric  railway 
construction.  It  has  been  a  too  frequent  cry  in  connection 

with  proposed  3-cent-fare  lines  and  similar  misdirected  mu- 
nicipal agitation  that  the  cost  of  construction  is  far  below  what 

it  is  represented  to  be  by  street  railway  men.  While  no  one 
familiar  with  actual  conditions  would  for  one  moment  urge 
that  stock  watering  has  never  been  indulged  in  in  connection 
with  American  street  railway  enterprises,  the  very  fact  that  it 
has  taken  place  in  numerous  instances  has  tended  to  keep  in 
the  jniblic  mind  an  idea  that  the  cost  of  construction  of  electric 
roads  is  much  below  what  it  really  is.  The  estimates,  of  course, 

do  not  take  into  account  the  great  amount  that  has  actually 
been  spent  in  construction  and  scrap  heaps  on  the  Chicago 

roads.  It  deals  entirely  with  the  cost  of  construction  to-day, 
and  it  is  well  that  figures  of  this  kind  be  made  public  in  such  a 

report  as  this.  The  city  of  Chicago  and  Mr.  Arnold  are  both 
to  l)e  congratulated  on  tliis  work  as  a  whole.  While  it  is  not 

yet  certain  that  the  rcconmiendations  wil.'  be  adopted  exactly  as 
they  stand,  there  has  now  been  given  by  the  report  a  ground- 

work for  something  in  the  way  of  a  thoroughly  harmonious, 
modern  and  efficient  system  of  surface  transportation  in 
Chicago. 
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THE  PASSENGER  TRAFHC  PROBLEM  OF  GREATER  NEW 

YORK— n 

BY  W.  W.  WHEATLY 

The  extent  and  variety  of  the  interruptions  to  which  the 
traffic  of  the  surface  Hnes  of  Manhattan  are  subjected  daily  can 

hardly  be  fully  appreciated  from  casual  observation.  One  can- 
not diffuse  himself  over  the  entire  city  and  know  what  is  going 

on  at  all  points.  But  the  manager  upon  whose  desk  are  laid  the 

reports  of  the  detentions  of  greater  magnitude  becomes  thor- 
oughly saturated  with  them.  Some  general  statements  are 

herewith  given  which,  without  going  into  details,  are  intended 

to  give  a  correct  idea  of  the  serious  nature  of  the  ordinary  de- 
tentions which  interfere  with  the  regularity  of  the  service. 

These  statements  clearly  indicate  the  difficulty  of  surface-line 

TABLE  NO.  VIIL 

Summary  of  blocks  on  lines  of  Metropolitan  Street  Railway 
Dec.  I  to  18,  inclusive,  caused  entirely  by  vehicles  or  horses,  or  the 
contractors  of  the  subway.  No  account  made  of  any  delay  less 
than  five  minutes,  of  which  there  was  an  average  of  seventy-five 
daily: 

Date 
Dec.   I .  . . 

2. . . 

3-  ■• 
4-  ■  • 
5-  •  ■ 
6. . . 

7... 

8... 

9. ., 

10. . . 
II. . , 

Total Total No. Min. 
Av. 

Date No. 
Min. Av. 

26 

447 

I/. 

Dec.  12  

26 

578 

22. 

29 

385 
13- 

13  

14 

358 

25- 

9 

105 

12. 14  

35 464 13- 

15 

284 

19- 

15  
33 719 

21. 

42 

520 

12. 16  

15 

373 

25- 

56 
742 

13- 

17  

19 

361 

24. 

4 55 
13- 18  

24 

591 

24. 

20 

294 

14- 

23 

578 

25- 
Total  434 

7949 

17 

375 
22. 

Av.  per  day. 

•  24 

441 

18.3 

27 

720 

26. 

the  trouble  to  inform  themselves  concerning  it  do  not  realize 
its  extent.    The  photograph  shown  herewith,  from  which  the 

HERALD  SOUARE,  WHERE  lOG'J  CARS  PASS  ON  SURFACE  LINES   IN  AN  HOUR 

operation.  Table  No.  8  is  a  summary  for  eighteen  days  (Dec. 

I  to  Dec.  18,  1902),  inclusive,  of  all  delays  exceeding  five  min- 
utes. The  delays  of  less  than  five  minutes,  of  which  there  are 

no  less  than  seventy-five  daily,  have  not  been  taken  into  ac- 
count. None  of  the  reported  delays  were  caused  by  failures  of 

equipment  or  power  or  by  anything  which  could  be  controlled 
by  the  management.  They  are  all  attributed  to  vehicles  or 
horses  or  to  the  obstructions  for  which  the  contractors  of  the 

rapid-transit  subway  are  responsible.  The  summary  of  these 
detentions  shows  that  there  was  an  average  of  twenty-four  re- 

ported delays  each  day,  aggregating  441  minutes,  or  18.3  min- 
utes for  each  reported  delay. 

The  interruptions  to  car  traffic  from  vehicles  crossing  the 
tracks  at  street  intersections  is  something  that  is  little  appre- 

ciated by  the  general  public.  Railway  men  who  have  not  taken 

illustration  of  Broadway  from  Eighteenth  Street  to  Twenty- 
Third  Street  was  made,  was  secured  from  The  Commercial- 
Advertiser,  of  New  York.  The  congested  condition  of  the  great 

retail  shopping  district  shown  in  the  photograph  is  fairly  repre- 
sentative of  the  conditions  that  obtain  there  every  day,  making 

the  rapid  movement  of  surface  cars  utterly  impracticable  at 
the  present  time. 

As  further  illustrative  of  this  condition.  Table  No.  IX.  is 
presented,  showing  the  number  of  vehicles  passing  certain  busy 
street  intersections  during  one  hour  on  December  27.  It  was 
taken  after  the  Christmas  shopping  season  was  over,  in  order 
to  show  practically  normal  conditions.  A  busy  place  for 

vehicle  traffic,  in  corroboration-  of  the  photograph  referred  to, 
was  found  at  the  triangle  on  the  corner  of  Broadway,  Fifth 
Avenue  and  Twenty-Third  Street,  where  1910  vehicles  crossed 
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the  surface  tracks  in  the  one  hour  from  11  a.  m.  to  12  noon. 
These  figures  explain  in  a  large  measure  the  congestion  in  the 

TABLE  NO.  IX. 
Statement  of  vehicles  crossing  tracks  of  Metropolitan  Street 

Railway  in  one  hour  at  different  street  intersections  Dec.  27,  1902: 
Time 

4  to  5  p.  m. 820 

1,020 
1,080 640 

480 

1,020 

760 

Broadway,  Twenty-Third  Street  and  Fifth  Avenue,  from  11 
a.  m.  to  12  noon:  Broadway,  637;  Fifth  Avenue,  558;  Twenty- 
Third  Street,  715;  total,  1,910. 

rime 

Tally  taken  at  3  to  4  p.  m. 
Fulton  Street  and  Broadway   1,030 
Canal  Stre^.t  and  Broadway.....   1,090 
Thirty-Fourth  Street  and  Broadway   1,150 
Grand  Central  Depot   600 
Thirty-Fourth  Street  and  Seventh  Avenue.  500 
Canal  Street  and  West  Broadway   1,250 
Forty-Second  Street  and  Sixth  Avenue...  730 

narrow  part  of  Broadway,  from 
Eighteenth  to  Twenty-Third  Streets. 
Canal  Street  and  West  Broadway 
comes  next,  with  1250  vehicles  in  the 

hour  3  p.  m.  to  4  p.  m.,  which  is  ex- 
plained by  the  fact  that  Canal  Street 

is  the  only  broad  thoroughfare 
for  vehicles  going  across  town  for 
many  blocks  on  either  side.  The 

junction  of  Thirty-Fourth  Street  and 
Broadway  passed  11 50  vehicles  in 
the  one  hour,  3  p.  m.  to  4  p.  m., 
which,  in  consideration  of  the  tri- 

angular track  crossing  of  the  Sixth 
.Avenue,  Broadway  and  Thirty- 
Fourth  .Street  crosstown  lines,  makes 

it  probably  the  busiest  junction  point 
in  this  or  any  other  city. 
For  the  purpose  of  showing  a 

comparison  between  different  cities 
of  the  traffic  per  mile  of  track  and 

per  car  mile.  Table  No.  X.  is  pre- 
sented. It  will  be  noticed  that  the 

figures  are  for  the  surface  lines  alone, 
except  in  Brooklyn  and  Boston, 
where  the  elevated  railway  figures 
cannot  be  separated  from  the  surface 
lines.  These  figures  indicate  as 
clearly  as  can  be  done  the  relative 
density  of  traffic  in  the  large  cities 
of  the  country. 

THE  ADDITIONAL  FACILITIES  AU- 
THORIZED OK  PROPOSED 

An  officer  of  our  national  govern- 
ment recently  said  to  the  committee 

of  Congress  on  naval  affairs :  "The  time  to  become  warlike 
is  when  you  are  making  estimates."  Likewise  it  may  be 
said  the  time  to  become  earnest  in  securing  adequate  and 
comprehensive  transportation  facilities  is  several  years  before 

they  are  needed.  Had  the  people  of  New  York  fifteen  years 
ago  exhibited  the  awakened  public  spirit  now  so  plainly  mani- 

fest and  insisted  then  upon  a  commencement  of  actual  work 
on  the  necessary  additional  bridges,  tunnels  and  subways  the 
traffic  congestion  now  so  apparent  everywhere  would  not  have 
reached  the  acute  stage.  The  important  lesson  to  be  learned  is 
that,  in  the  prosecution  of  all  works  of  great  magnitude,  time 
is  an  element  which  must  be  reckoned  with.  There  are  one  or 

two  things  in  the  present  outlook  that  are  forcing  themselves 
upon  our  attention.  One  of  them  is  that  the  greater  part  of  the 
additional  transit  facilities  authorized  or  projected  and  from 

which  the  greater  amount  of  relief  is  expected  will  not  be  com- 
pleted until  the  year  1907  or  1908,  and  in  the  meantime  the 

population  to  be  served  is  forging  ahead  by  leaps  and  bounds. 
But  the  most  striking  idea  which  a  look  ahead  brings  into 
prominence  is  the  probability  that  each  one  of  the  additional 

BROADWAY,  LOOKING  NORTH  FROM  EIGHTEENTH  STREET 

transit  facilities  now  planned  for  the  north  and  south  traffic  on 
Manhattan  Island  will  be  hardly  sufficient  for  giving  adequate 
accommodation  by  the  time  of  completion,  and  that  if  the 
future  is  to  be  provided  with  a  comprehensive  and  complete 

TABLE  No.  X 

Showing  Comparative  Traffic  per  Mile  of  Track  and  per  Car  Mile  in  Various  Cities 

Year  Ending 
Miles 

of Track 
Car  Miles Gross  Receipts Population 

per 

Mile  of  Track 

Gross  Receipts 

per 

Mile  of  Track Gross  Rec'pt?^ per  Car  Mile Cents 

Car  Miles 
per  Mile  of Track 

Manhattan  surface  lines  June  30,  1901  . . 
Dec.  31,  1901  . . 
Sept.30,  1901  . 
June  30,  1901  . . 
June  30,  1901  . . 
Dec.  31,  1901  . . 
Dec.  31,  I  go  I  . . 

299.62 
518.II 
408.34 

575  72 457-37 

353  00 

188.00 

59,092,853 61,120,635 

43,824,879 
56,588,465 

57,534,235 

$19,769,920 13,337,736 
10,869,495 

13.655.085 

13,431,680 4,718,295 
2.852,549 

6,174 

3,927 

1.373 

2,026 

2,829 

1,441 

1,161 

165,983 
25.784 

26,618 

23.718 
29,586 
13.366 

15.173 

33-29 

21.82 

24.82 24.11 

23-35 

197.293 

118,000 
107,324 

98,257 

125.82 

*  Elevated  traffic  included,  owing  to  impossibility  of  separating  figures. 
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transportation  system  worthy  of  the  greatest  city  on  earth  the 
plans  and  estimates  must  be  made  now  and  executed  as 
promptly  as  possible. 

There  is  given  herewith  a  statement  of  the  additional  facili- 
ties already  authorized  and  upon  which  work  has  already  com- 

menced or  is  about  to  commence. 

STATEMENT  OF  ADDITIONAL  TRANSIT  FACILITIES  AUTHORIZED 
AND  THEIR  PROBABLE  COST 

Description  Estimated  Cost 
1.  New  East  River  Bridge  No.  2,  from  Delancy 

Street,  Manhattan,  to  Broadway  (Williams- 
burgh),  Brooklyn;  now  under  construction. 
Completion  expected  January,  1904   $20,000,000 

2.  Rapid  Transit  Subway,  from  City  Hall,  Manhat- 
tan, to  Spuyten  Duyvil  and  Bronx  Park ;  now 

under  construction.  Completion  expected  Jan- 
uary, 1904    36,500,000 

3.  New  York  and  New  Jersey  Tunnel,  from  Jersey 
City  and  Hoboken  to  Morton  Street,  Manhat- 

tan ;  to  be  used  by  trolley  ca-rs ;  now  under  con- 
struction.   Completion  expected  January,  1904.  10,000,000 

4.  Atlantic  Avenue  improvement  (new  subway  and 
elevated),  in  Brooklyn,  for  Long  Island  Rail- 

road, to  conect  with  tunnel  to  New  York  and 
Rapid  Transit  Subway.  Completion  expected 
January,  1905   3,000,000 

5.  Extension  of  Rapid  Transit  Subway  from  City 
Hall,  Manhattan,  under  Broadway  to  Bowling 
Green,  thence  by  tunnel  to  Atlantic  and  Flat- 
bush  Avenues,  Brooklyn,  to  a  connection  with 
Long  Island  Railroad;  construction  just  com- 

menced.   Completion  expected  in  1906   10,000,000 
6.  New  East  River  Bridge  (No.  3),  from  Canal  and 

Forsyth  Streets,  Manhattan,  to  Willoughby 
Street,  Brooklyn;  construction  just  commenced. 
Completion  e.xpected  in  1907    19,500,000 

7.  New  East  River  Bridge  (No.  4),  from  Fifty- 
Ninth  Street,  Manhattan,  over  Blackwell's 
Island,  to  Long  Island  City  (Ravenswood)  ; 
contract  to  be  given  out  very  soon.  Comple- 

tion expected  in  1908   12,500,000 
8.  Pennsylvania-Long  Island  Railroad  Tunnel,  from 

Harrison,  N.  J.,  under  Hudson  River,  Manhat- 
tan Island  and  East  River,  to  Long  Island  City, 

with  great  passenger  station  at  Seventh  Avenue 
and  Thirty-Third  Street,  Manhattan  ;  construc- 

tion to  begin  very  soon.  Completion  expected 
in  1908   50,000,000 

Total  cost   $161,500,000 
ADDITIONAL   FACILITIES   CONTEMPLATED  AND  P.^RTIALLV 

PLEDGED  AND  THEIR  PROBABLE  COST 
Description  Estimated  Cost 

1.  Second  East  River  Tunnel,  from  near  Maiden 
Lane,  Manhattan  (coimecting  with  the  new 
bridges  and  rapid  transit  subway),  to  a  point 
near  the  City  Hall,  Brooklyn  ;  likely  to  be 
used  by  the  trains  of  Brooklyn  Rapid  Transit 
Company.  Could  be  completed  within  three  or 
four  years    $6,000,000 

2.  East  Side  Branch  Rapid  Transit  Subway,  from 
Harlem  River  or  beyond,  running  south 
under  Lexington  Avenue  to  a  connection  with 
main  line  of  subway  at  Forty-Second  Street. 
Could  be  completed  within  three  or  four  years.  10,000,000 

,3.  New  York  Central  subway  and  terminal  im- 
provements under  Park  Avenue,  from  a  con- 

nection with  the  Rapid  Transit  Subway  north- 
ward from  Grand  Central  Station,  at  Forty- 

Second  Street.  Will  probably  operate  a 
through  train  service  with  the  municipal  sub- 

way from  City  Hall,  Manhattan,  to  suburban 
points  on  Hudson  and  Harlem  Divisions. 
Could  be  completed  within  four  or  five  years..  25,000,000 

4.  Broadway  Branch  Rapid  Transit  Subway  from  a 
connection  with  West  Side  Subway  at  Forty- 
Second  and  Broadway,  running  southward 
under  Broadway  to  the  Battery.  (It  was  at 
one  time  proposed  to  join  it  to  the  main  sub- 

way at  Union  Square,  which  would  have  been 
rather  short-sighted).  Could  be  completed 
within  four  or  five  years   10,000,000 

Total    $51,000,000 

There  is  also  a  statement  of  the  additional  facilities  con- 
templated and  to  which  the  municipal  authorities  are  already 

partially  pledged.  It  will  be  noticed  that  each  statement  shows 
the  probable  time  of  completion  and  the  estimated  cost  of  the 
work.  The  magnitude  of  these  undertakings  is  indicated  by 

the  estimated  cost  of  $161,500,000  for  the  work  already  author- 
ized and  $51,000,000  for  the  work  likely  to  be  authorized  in  the 

near  future.  To  bring  them  into  greater  prominence,  the  pro- 
posed additional  facilities  are  also  shown  herewith  on  a  map 

from  which  the  existing  lines  have  been  left  of¥.  Particular 
attention  is  directed  to  the  enormous  increase  of  transportation 

facilities  laterally,  especially  toward  Long  Island.  In  his  re- 
cent annual  message  to  the  Board  of  Aldermen  the  Mayor, 

Mr.  Low,  said:  "With  the  completion  of  these  bridges  and 
tunnels,  say  within  the  next  five  years,  there  will  be  thirty  rail- 

road tracks  between  Manhattan  and  the  boroughs  of  Brooklyn 

and  Queens  where  now  there  are  but  four."  There  is  no  in- 
formation available  just  now  as  to  how  many  tracks  there  will 

be  between  Manhattan  and  New  Jersey  upon  the  completion  of 
the  two  tunnels  recently  authorized,  but  there  will  probably  be 
not  less  than  four  nor  more  than  six,  where  now  there  are 
none.  We  may  therefore  count  upon  an  increase  of  thirty  to 
thirty-two  tracks  for  the  east  and  west  traffic,  upon  which 
the  carrying  capacity  may  be  roughly  estimated  at  350,000 
people  per  hour  in  one  direction,  and  it  might  be  worked  up  to 
a  much  higher  maximum  eventually.  What  these  increased 
facilities  mean  to  Brooklyn  and  to  nearby  Long  IslantJ  and 
Xew  Jersey  suburbs  may  be  indicated  by  reference  to  the 

statement  in  last  week's  issue,  showing  that  at  present  the 
maximum  number  of  people  who  come  to  Manhattan  in  the 
rush  hour  from  Long  Island  and  Staten  Island  by  bridge  and 
ferries  is  only  64,000,  and  the  number  from  New  Jersey  by 
ferries  is  32,000,  making  a  total  of  96,000  per  hour. 

The  completion,  one  by  one,  of  these  tremendous  under- 
takings will  mark  the  beginning  of  a  transition  period  in  the 

transportation  problem  of  New  York  City  and  its  suburbs. 

The  partial  removal  of  the  river  barriers  on  both  sides  of  Man- 
hattan Island  will  give  a  wonderful  impetus  to  rapid  through 

transit  to  the  suburban  districts.  If  the  signs  of  the  times 
may  be  read  correctly  they  point  to  an  immediate  overflow, 

increasing  with  the  succeeding  years,  of  the  hundreds  of  thou- 
sands of  people  who  now  are  unwillingly  crowded  into  the 

tenements  and  flat  houses  of  Manhattan.  It  is  plain  to  be  seen 
that  the  boroughs  of  Brooklyn  and  Queens,  and,  in  fact,  all  of 
the  nearby  Long  Island  suburbs,  are  going  to  be  the  centers  of 
the  most  active  development  and  rapid  growth,  because  they 
are  to  be  in  the  line  of  least  resistance.  The  writer  makes  no 

predictions,  but  desires  to  state  that  many  well-informed  men 
who  have  devoted  much  time  to  the  study  of  this  question  are 

of  the  opinion  that  within  a  very  few  years  the  center  of  popu- 
lation of  New  York  City  will  be  transferred  from  Manhattan 

Island  to  Long  Island. 
It  is  perhaps  wisely  ordained  that  the  full  benefit  of  all  the 

additional  transit  facilities  is  not  to  be  realized  at  one  time. 

Commencing  with  1904,  it  is  promised  that  we  shall  have  the 
completion  of  the  subway  for  the  north  and  south  travel.  East 
River  bridge  No.  2  for  the  Brooklyn  travel  and  the  New  York 
and  New  Jersey  tunnel  for  the  New  Jersey  travel.  It  has  for 
some  time  been  generally  recognized  as  a  foregone  conclusion 
that  the  completion  of  these  improvements  in  1904  will  have 
been  discounted  in  advance  by  the  increase  in  population  and 
the  number  of  passengers  seeking  transportation.  From  the 
moment  these  new  transit  additions  commence  to  operate  it  is 
certain  there  will  be  more  people  who  want  to  ride  than  they 
can  comfortably  carry.  It  is  now  our  purpose  to  consider  the 

additional  facilities  as  briefly  as  possible  and  to  show  their  re- 
lation to  one  another  and  to  the  existing  lines  on  Manhattan 

Island. 
MUNICIPAL  SUBWAY  .\ND  ITS  TRAFFIC  CONNECTIONS 

To  speak  of  this  important  work  in  the  singular  number,  as 
is  now  generally  done,  indicates  that,  in  public  opinion,  it  is 
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MAI'  SHOWING  NEW  YORK'S  NEW  TRANSPORTATION  FACILITIES 
(Solid  lines  show  routes  aiUliorizcd,  dolled  show  addilional  lijics  to  which  the  city  is  partially  pledged.) 
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associated  with  the  single  tunnel  from  City  Hall,  Manhattan, 
to  104th  Street  and  the  two  branches,  one  to  Spuyten  Duyvil 
and  one  to  Bronx  Park.  The  Spuyten  Duyvil  branch  is  to 
have  two  tracks  from  Spuyten  Duyvil  to  137th  Street  and  three 
tracks  from  137th  Street  to  104th  Street.  The  Bronx  Park 
branch  is  to  have  three  tracks  from  Bronx  Park  to  Jackson 
Avenue  and  two  tracks  from  Jackson  Avenue  to  104th  Street. 
The  traffic  from  these  two  branches  converges  at  104th  Street 
and  is  to  be  carried  to  the  City  Hall  on  four  tracks.  This  is 

the  subway  as  it  will  be  opened  to  the  public  about  the  begin- 
ning of  1904. 

Ever  since  the  subway  became  an  assured  fact  the  public 

safety  of  operation  may  be  estimated  with  considerable  ac- 
curacy. Any  transportation  expert  will  bear  witness  that  trains 

running  at  30  miles  to  35  miles  per  hour  cannot  with  safety  be 
operated  on  a  shorter  interval  than  two  to  two  and  a  half  min- 

utes, and  only  that  is  possible  with  the  most  perfect  safety  ap- 
pliances and  the  best  trained  employees.  It  is  understood  that 

safety  and  speed  are  the  essential  elements  in  the  subway  op- 
eration, and  these  two  essentials  are  not  to  be  sacrificed.  It  is 

probable,  however,  that  with  the  frequent  stops  and  shorter 
interval  the  local  trains  will  not  be  able  to  reach  such  high 
maximum  speeds  as  the  express  trains.  Thirty  trains  an  hour 
on  the  express  tracks  and  fifty  trains  an  hour  on  the  local 

UBSTKUCTJOiXS  AT  TWENTY-THIRD  STREET  AND  FOURTH  AVENUE 

has  felt  that  the  time  of  relief  from  the  overcrowded  traffic 

conditions  in  New  York  was  near  at  hand.  By  what  means 
the  public  reached  that  belief  it  probably  could  not  tell ;  and  it 
would  not  be  worth  while  to  inquire  were  it  not  for  the  fact 
that  when  the  public  expects  much  and  gets  little  its  criticism 
is  not  always  intelligently  directed.  The  maximum  capacity 
of  this  completed  subway  is  to  be  computed  upon  the  basis  of 
four  tracks,  two  for  local  and  two  for  express  trains.  No  mat- 

ter how  many  tracks  are  provided  north  of  104th  Street  nor 
how  many  additional  subways  are  joined  to  this  one  above 
Fourteenth  Street  (Union  Square)  its  maximum  capacity  will 
be  fixed  by  the  number  of  tracks  on  the  downtown  section, 
where  the  density  of  traffic  is  greatest.  The  maximum  traffic 
capacity  of  such  a  high-speed  road  having  in  view  absolute 

tracks  may  be  said  to  be  the  average  maximum  train  capacity 
of  the  road.  With  eight  cars  on  each  express  and  six  cars  on 
each  local  (rain,  as  is  now  proposed,  there  will  be  a  car 
capacity  of  540  cars  per  hour.  The  seating  capacity  of  each 

car  being  fifty-two  persons,  it  appears  that  the  subway  can 
carry  28,000  seated  passengers  per  hour.  If  there  is  to  be  the 
usual  overcrowded  condition  of  the  cars,  each  reader  may  fig- 

ure for  himself  the  probable  number  that  will  be  able  to  find 

standing  room.  Eighty  people  (fifty-two  seated  and  twenty- 
eight  standing)  to  each  car  is  considered  a  good  average. 
Figured  on  this  basis,  the  carrying  capacity  of  the  four  tracks 
may  be  estimated  at  43,000  people  per  hour  in  one  direction. 

In  the  article  in  last  week's  issue  dealing  with  present  traffic 
conditions  it  was  shown  that  the  north  and  south  elevated  and 
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surface  roads  bring  to  and  carry  away  from  the  business  dis- 
trict in  one  hour  a  total  of  142,000  people.  Every  one  who 

rides  is  familiar  with  the  overcrowding  during  rush  hours  and 
can  estimate  the  relative  proportions  of  those  who  stand  and 
those  who  obtain  seats.  The  relief  to  the  present  facilities  by 

the  carrying  of  43,000  people  per  hour  in  the  subway  will  de- 
pend upon  the  proportion  of  the  142,000  people  to  be  carried 

that  are  tributary  to  the  subway.  In  this  connection  the  fig- 
ures of  the  Manhattan  elevated  roads  may  be  of  some  assist- 

ance. On  Monday,  May  25,  1896,  the  station  ticket  sales  on 
the  elevated  lines  were  626,000,  of  which  336,200  was  down 
traffic  and  289,800  was  up  traffic.  Of  the  down  traffic,  161,000, 
or  48  per  cent,  used  the  West  Side  lines  and  175,200,  or  52  per 
cent,  used  the  East  Side  lines.    The  distribution  of  the  up 

conditions  have  not  materially  changed.  It  may,  however,  be 
possible  that  figures  for  December,  1902,  which  are  not  now 
available,  would  show  a  slightly  larger  proportion  of  increase 
on  the  East  Side  than  on  the  West  Side  lines.  It  is  probably 

not  far  from  the  truth  to  assume  that  52  per  cent  of  the  ele- 
vated traffic  is  on  the  East  Side  and  48  per  cent  on  the  West 

Side  lines.  The  distribution  on  the  surface  lines,  as  shown  by 

Table  No.  VI.  in  last  week's  issue,  indicates  that  52  per  cent 
of  the  traffic  is  on  the  West  Side  and  48  per  cent  on  the  East 
Side  lines. 
Assuming  at  present  142,000  people  an  hour  to  be  moved 

north  and  south,  it  is  probably  as  near  as  can  be  estimated  to 
say  that  it  is  pretty  evenly  divided  between  the  east  and  west 
sides  of  the  city.    That  branch  of  the  subway  which  runs  to 

TRUCKS  CROSSING  BROADWAY  AT  CANAL  STREET 

traffic  between  the  East  Side  and  West  Side  lines  was  about 

the  same.  Of  the  336,200  down  traffic,  59  per  cent  came  from 
north  of  Sixtieth  Street,  and  of  the  289,800  up  traffic,  77  per 
cent  came  from  south  of  Twenty-Second  Street. 

On  Monday,  Dec.  17,  1900,  which  was  a  busy  day  on  the 
elevated,  the  ticket  sales  amounted  to  701,811  tickets,  of  which 
361,488,  or  51  per  cent,  were  on  the  West  Side  and  340,323,  or 
49  per  cent,  on  the  East  Side  lines.-  The  maximum  hour  on 
this  day  was  7  a.  m.  to  8  a.  m.,  when  a  total  of  91,208  passen- 

gers were  handled  in  both  directions,  as  follows: 

West  Side  Lines  East  Side  Lines 

Sixlli  Avenue   34,5i.S    Third  Avenue    36,I9(') Nintli  Avenue   .5,978    Second  Avenue   I4,5i9 

Total   40,493  Total    50,7  LS 

Except  for  the  increase  of  traffic  it  may  be  assumed  that  the 

Bronx  Park,  it  will  be  remembered,  taps  the  territory  now 
tributary  to  the  East  Side  elevated  and  surface  lines  and  will 
draw  slightly,  but  not  heavily,  from  them.  The  main  line  of 
the  subway  again  taps  the  East  Side  traffic  at  all  points  below 
Forty-Second  Street  and  will  in  this  section  draw  considerable 
traffic  from  the  East  Side  lines.  In  a  general  way,  however,  it 
is  believed  that  it  will  draw  principally  from  the  West  Side 
traffic.  Out  of  the  142,000  people  per  hour  to  be  carried  it  is 

probable  that  one-half  are  tributary  at  some  point  to  the  sub- 
way and  will  want  to  use  it  when  opened  next  year  for  busi- 

ness. The  relief  to  the  existing  lines  by  the  carrying  of  43,000 

people  per  hour  on  subway  trains  will  fall  principally  upon  the 
West  Side  elevated  and  surface  lines  and  in  a  lesser  degree 

upon  the  East  Side  lines.  It  will  undoubtedly  be  noticeable  in 
a  temporary  diminution  of  the  unseemly  crowding,  but  the 
effect  will  not  be  long  lived.    With  this  subway  working  to  its 
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full  capacity  all  lines  will  soon  be  crowded  as  badly  as  ever, 
and  the  complaints  of  overcrowding  on  the  north  and  south 
lines  will  probably  continue. 

But  the  Mayor,  Mr.  Low,  in  his  recent  annual  message  to 

the  Board  of  Aldermen,  said :  "With  the  completion  of  the 
subway  system  for  Manhattan  and  the  Bronx  upon  the  lines 
indicated  the  facilities  for  traveling  north  and  south,  already 

great,  will  be  at  least  doubled."  The  Mayor  evidently  did  not 
refer  to  a  single  subway  with  only  four  tracks,  nor  yet  to  an 
additional  subway  with  four  more  tracks  the  length  of  the 
island.  Two  subways  with  four  tracks  each  will  be  able  to 
carry  about  86,000  people  per  hour  in  one  direction,  but  that  is 

not  double  the  present  facilities.  Perhaps  the  Mayor  was  con- 
sidering the  Manhattan  elevated  alone  when  he  said  the  pres- 

ent facilities  would  be  doubled,  but  it  must  not  be  forgotten 
that  at  present  the  surface  lines  are  doing  considerable  of  the 

long-haul  traffic  which  the  elevated  cannot  carry.  The  present 
carrying  capacity  of  all  the  north  and  south  lines  reaching  the 
shopping  and  business  districts  is  about  142,000  passengers 
per  hour.  A  third  subway,  with  four  additional  tracks,  which 
has  not  yet  been  proposed,  would  bring  the  subway  capacity 
up  to  about  129,000  per  hour,  and,  as  will  be  seen,  the  present 
carrying  capacity  would  not  then  be  doubled.  The  addition  of 

sufficient  subway  tracks  to  double  the  present  facilities  is  de- 
sirable. .Such  a  provision  promptly  executed  will  not  be  real- 

ized any  too  soon. 

A  map  is  shown  herewith  upon  which  the  additional  facili- 
ties already  authorized  are  indicated  by  black  lines,  and  the 

additional  facilities  to  which  the  city  is  partially  pledged  are 
indicated  by  dotted  lines,  with  tiie  exception  of  the  proposed 
Broadway  subway,  which,  owing  to  lack  of  detail  concerning 
it,  is  omitted. 

The  proposed  East  Side  branch  from  Harlem  River  run- 
ning south  under  Lexington  Avenue  is  planned  to  join  the 

main  subway  at  Forty- Second  Street,  and  this  branch,  it  is 
understood,  will  have  three  tracks  part  of  the  way  and  two 
tracks  the  balance  of  the  way.  It  may  also  cross  the  Harlem 
River  and  go  northward  under  Jerome  Avenue  through  the 
heart  of  the  borough  of  the  Bronx.  It  may  be  depended  upon 

to  bring  a  very  heavy  traffic  into  the  main  subway  at  Forty- 
Second  Street. 

The  traffic  from  the  new  Portchester  road  (four  tracks), 
which  will  be  of  no  inconsiderable  volume  and  will  be  capable 
of  great  expansion,  will  be  delivered  to  one  or  the  other  of  the 
branches  of  the  subway  near  Harlem  River.  There  is  a  prob- 

ability also  that  the  Portchester  trains  may  run  through  the 
subway  to  the  lower  end  of  Manhattan  Island. 

It  is  proposed  to  equip  for  electric  operation  the  Hudson 
division  of  the  New  York  Central  Railroad  as  far  north  as 

Croton,  34  miles,  and  the  Harlem  division  as  far  north  as 

White  Plains,  22  miles.  The  most  important  and  far-reaching 
part  of  the  plan  as  it  affects  the  local  transportation  problem 
is  the  proposal  to  run  the  electric  suburban  trains  through  the 
subway  to  the  City  Flail,  Manhattan.  Whether  the  trains  run 

through  or  not,  the  traflic  delivered  to  the  subway  will  un- 
doubtedly be  great  and  will  have  to  be  cared  for. 

The  Pennsylvania-Long  Island  Railroad  tunnel,  with  its 
mammoth  passenger  station  near  Seventh  Avenue  and  Thirty- 
Third  Street,  is  destined  to  focus  at  that  point  an  enormous 
volume  of  traffic.  The  completion  of  this  great  work  is  bound 
to  exercise  a  remarkable  influence  upon  the  currents  of  traffic 
north  and  south  on  Manhattan  Island.  The  already  enormous 
traffic  of  the  Pennsylvania-Long  Island  and  Lehigh  Valley 
roads  is  now  distributed  along  the  shores  of  Manhattan  by 
ferries.  Within  five  years,  when  the  tunnel  is  completed,  that 
traffic,  greatly  increased,  will  be  concentrated  at  a  central  point 
in  the  city  and  will  be  thrown  upon  the  already  overcrowded 
north  and  south  lines  for  distribution. 

The  Blackwell's  Island  bridge  will  land  its  traffic  at  some 
point  on  Fifty-Ninth  Street  east  of  Park  Avenue,  and  the 

East  Side  north  and  south  lines  will  there  take  up  the  task  of 
distribution.  This  bridge  will  open  up  for  development  the 

entire  borough  of  Queens,  and  its  traffic  will  undoubtedly  ex- 
perience a  remarkably  rapid  growth. 

The  New  York  and  New  Jersey  tunnel  will  probably  be  used 
Ijy  the  surface  car  lines  of  Jersey  City  and  Hoboken  to  land 

their  passengers  in  New  York,  and  it  may  also  serve  the  pas- 
senger traffic  of  the  Erie  and  the  Lackawanna  Railroads.  Its 

New  York  terminal  will  be  at  Christopher  Street,  ij-^  miles 
from  the  City  Hall.  The  one  thing  that  seems  to  be  certain  is 
that  its  mighty  throng  of  Jerseyites  will  be  dumped  upon  the 
southbound  lines  in  the  morning  and  upon  the  northbound 
lines  at  night  at  the  height  of  the  rush  hour. 

The  disposition  of  the  traffic  reaching  Manhattan  over  the 
Williamsburg  bridge  (No.  2)  and  over  the  Manhattan  bridge 
(No.  3)  will  not  become  quite  such  a  troublesome  factor  as  the 
other  traffic  streams,  provided  that  the  much-talked-of  plans 
are  carried  out  of  making  each  of  these  bridges  not  only  a 

highway  leading  to  Manhattan,  but  continuing  by  elevated  or 
subway  in  the  direction  which  the  majority  wish  to  go.  It  is 
believed  that  70  per  cent  to  80  per  cent  of  the  people  who  come 
over  these  bridges  in  the  rush  hours  will  want  to  be  taken 

southward  toward  the  City  Hall — Wall  Street  district.  This 
traffic  should  by  all  means  be  handled  without  a  break  and 

without  being  thrown  upon  any  of  the  existing  elevated  or  sur- 
face lines  or  the  subway. 

The  brief  mention  of  the  tremendous  additions  certain  to  be 

made  within  a  few  years  to  the  north  and  south  traffic  indicates 
that  the  plans  as  at  present  announced  for  taking  care  of  it  are 
inadequate.  The  subway  now  nearing  completion  and  the  one 

proposed  by  the  Mayor  to  run  from  Forty-Second  Street  under 
Broadway  to  the  Battery  appear  to  be  the  only  provisions  con- 

templated. These  two  subways,  with  eight  tracks,  are  needed 

now  (to-day)  to  take  proper  care  of  the  existing  north  and 
south  traffic  and  to  allow  for  its  expansion  until  additional 
subways  can  be  constructed.  It  is  just  as  certain  as  anything 
can  be  that  at  the  end  of  five  years,  when  all  the  additional 
transit  facilities  herein  outlined  commence  to  pour  their 

swarms  of  people  upon  the  north  and  south  lines  for  distribu- 
tion, not  less  than  five  north  and  south  subways,  with  twenty 

tracks,  will  be  needed.  Unless  they  are  provided  the  growth 

of  the  northern  portion  of  the  city,  and  the  city's  northern 
suburbs,  will  be  retarded  and  the  traffic  congestion  will  become 
terrific. 

The  building  and  development  of  more  transportation  lines 
north  of  Forty-Second  Street  or  in  the  Bronx  will  not  relieve, 
but  will  make  the  situation  worse.  The  additional  facilities 
are  needed  on  the  lower  end  of  Manhattan  Island,  and  it  is 

there  they  must  be  provided  if  adequate  relief  is  to  be  experi- 
enced. The  provision  for  adding  twenty-six  additional  tracks 

over  or  under  the  East  River  toward  Long  Island  is  an  ex- 
ample of  doing  things  upon  a  scale  commensurate  with  the 

greatness  and  importance  of  the  problem  to  be  solved.  When 

we  place  alongside  of  that  splendid  provision  the  four  addi- 
tional subway  tracks  already  authorized  and  the  four  more 

promised  tlie  contrast  is  striking.  When  we  remember  that 
the  twenty-six  additional  tracks  toward  Long  Island  are  being 
provided  for  a  traffic  which  now  amounts  to  only  64,000  per 

hour,  or  25  per  cent  of  the  total  rush-hour  traffic  to  the  busi- 
ness district,  and  that  the  four  additional  subway  tracks  near- 

ing completion  and  the  four  others  suggested  are  to  provide 
for  a  trafiic  which  now  amounts  to  142,000  per  hour,  or  56  per 
cent  of  the  total  rush-hour  traffic  to  the  business  district,  the 
relative  proportions  of  these  provisions  seem  to  be  quite  out 
of  order.  Unless  this  glaring  inequality  is  promptly  corrected 
there  can  be  no  question  where  the  population  will  be  forced 
to  go  within  the  few  years  following  the  completion  of  the 
twenty-six  additional  tracks  over  the  East  River;  and  it  may 

not  perhaps  be  an  unmixed  evil  to  have  the  center  of  popula- 
tion on  Long  Island. 
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The  physical  conditions  are  such  as  to  ahiiost  prohibit  tne 
construction  of  more  elevated  structures  on  the  lower  end  of 

Manhattan  Island;  and  public  opinion  being  arrayed  against 

their  further  extension,  it  is  probable  that  future  transit  devel- 
opment must  go  underground.  There  is  a  limit  to  the  number 

of  north  and  south  subways  that  can  be  placed  under  the  lower 
end  of  Manhattan,  but  that  limit  will  not  be  reached  for  many 
years  to  come. 

An  arrangement  of  transportation  lines,  which  may  be  said 
to  be  almost  ideal,  should  embody  the  following  essential 
features : 

1.  Such  an  arrangement  of  tracks,  stations,  terminals  and 
train  service  as  will  make  an  entire  separation  of  the  local,  or 

short-haul  traffic,  from  the  through,  or  long-haul,  traffic. 
2.  Such  an  arrangement  of  lines  and  tracks  that  the  several 

lines  of  traffic  do  not  cross  one  another  at  grade  or  come  into 
conflict  at  any  point. 

3.  The  avoidance  of  large  terminals  where  heavy  concentra- 
tions of  traffic  (as  at  the  New  York  terminal  of  the  present 

Brooklyn  bridge)  bring  the  streams  of  people  together  either 
inside  or  outside  the  terminal  and  render  operation  dangerous 
and  difficult. 

4.  The  connection  of  the  adjacent  bridges,  tunnels  and  sub- 
ways with  one  another  in  such  a  manner  that  there  may  be  a 

circulating  system  of  train  service  where  the  conditions  render 

it  desirable.  The  subway  on  Manhattan  Island  (as  an  illus- 
tration) should  be  so  planned  that  there  may  be  a  belt  line 

rapid-transit  service  starting  from  the  Battery,  running  up  the 
East  Side  as  far  as,  say  Fifty-Ninth  Street,  thence  across 
Fifty-Ninth  Street  to  a  West  Side  subway,  thence  down  the 
West  Side  to  the  Battery.  Such  a  circulating  system  would 
serve  an  enormous  traffic  on  both  sides  of  the  city  and  in  both 
directions. 

5.  Handling  the  long-distance  traffic  from  the  boroughs  of 
Brooklyn,  Queens,  Bronx  and  from  New  Jersey  on  fast  ex- 

press trains  and  delivering  it  in  the  business  district  of  Man- 
hattan at  or  near  the  point  of  destination  without  change  of 

cars. 

6.  Where  change  of  cars  is  necessary  for  any  considerable 

volume  of  traffic  to  so  arrange  matters  that  the  local  Manhat- 
tan lines  may  handle  it  in  the  direction  contrary  to  their  heavy 

traffic  movement  morning  and  night,  thus  having  a  tendency 
to  preserve  a  well-balanced  traffic. 

There  is  probably  no  other  city  of  first-class  importance  in 
the  world  where  the  stranger  arriving  at  its  outer  gates  by  rail 
is  compelled  to  submit  to  so  much  annoyance  and  inconvenience 
in  reaching  his  city  destination  as  in  New  York.  While  the 
ferries  have  proven  in  many  ways  excellent  distributors  of 
traffic  along  the  shores  of  Manhattan  Island,  they  are  in  every 
sense  of  the  word  disagreeable  and  out  of  date.  Since  the 
Pennsylvania,  Lehigh  Valley  and  Long  Island  Railroads  are  to 
enjoy,  with  the  New  York  Central  and  the  New  York,  New 

Haven  &  Hartford  roads,  the  privilege  of  landing  their  passen- 
gers in  the  heart  of  the  city,  it  seems  quite  probable  that  the 

other  large  roads  on  the  New  Jersey  shore  will  soon  be  seeking 
similar  advantages.  The  Central  Railroad  of  New  Jersey,  the 
Philadelphia  &  Reading,  the  Erie,  the  Delaware,  Lackawanna 
&  Western,  the  West  Shore  and  the  Ontario  &  Western  will 
probably  not  care  to  suffer  the  handicap  of  the  ferry  transfer 
while  their  strongest  competitors  are  bidding  for  business  in 
the  heart  of  Manhattan.  Each  one  of  these  roads  has  a  sub- 

urban passenger  service  of  more  or  less  importance  for  the 
benefit  of  New  York  commuters.  Each  road  is  trying  to  build 

up  the  suburbs  along  its  lines  by  offering  increasing  accommo- 
dations in  rapid  transit  to  its  commuter  traffic.  Recent  devel- 

opments make  it  more  than  probable  that  it  will  not  be  long 
until  several  or  all  of  them  will  be  seeking  admittance  to  Man- 
hattan  by  tunnel. 

Mention  of  these  probable  additional  tunnels  is  made  in  order 

to  show  the  importance  and  the  necessity  at  this  time  of  the 
adoption  of  a  carefully  prepared  general  plan  of  subway  de- 

velopment for  Manhattan.  Such  a  plan  should  be  made  upon  a 
broad  and  comprehensive  basis  having  in  view  the  future 
growth  and  transportation  necessities  of  the  city  for  many 
years  to  come.  It  should  take  into  consideration  the  fact  that 
there  is  an  ultimate  limit  to  the  development  of  additional  north 
and  south  lines  on  the  lower  end  of  Manhattan  Island,  and  that 
the  future  additional  lateral  tunnels  should  be  brought  into  the 
city  in  such  locations  that  their  traffic,  when  thrown  upon  the 
north  and  south  lines  for. distribution,  may  be  handled  by  them 
in  the  direction  contrary  to  their  existing  heavy  flow  of  traffic. 

In  the  issue  of  next  week  attention  will  be  given  in  greater 
detail  to  the  increased  facilities  reaching  toward  Long  Island 
and  to  their  probable  future  influence  upon  the  traffic  in  the 
boroughs  of  Brooklyn  and  Queens. 

 ■  ^>  • 

REPORT  OF  THE  MASSACHUSETTS  RAILROAD  COMMISSION 

A  remarkably  interesting  report  was  submitted  to  the  Massa- 
chusetts Legislature  by  the  State  Board  of  Railroad  Commis- 

sioners on  January  14.  In  addition  to  the  usual  complete  data 
upon  the  financial  showing  and  traffic  of  the  steam  and  electric 
roads  of  the  State  there  is  embodied  in  the  report  a  discussion 

of  the  questions  of  suburban  fares,  electric  equipment  of  rail- 
roads and  power  brakes.  The  suburban  fare  question  touches 

the  electric  railway  vitally  in  its  competition  with  the  steam 

road,  and  the  commission's  views  upon  the  matter  throw  con- 
siderable additional  light  upon  passenger  service  in  and  about 

Boston. 

An  extended  inc|uiry  into  fares  upon  railroads  outside  of 
Massachusetts  show  that,  however  unequal  and  unscientific 
may  be  the  present  arrangement  in  and  about  Boston,  as  a 
whole  the  suburban  fares  of  that  territory  are  among  the  low- 

est of  such  rates  to  be  found  anywhere.  The  consolidations 
which  have  taken  place  render  no  excuse  for  the  variations  in 
rates  which  exist  reasonable. 

In  considering  workingmen's  trains,  the  board  calls  attention 
to  the  distinction  existing  between  workingmen's  cars  or  trains, 
restricted  in  use  to  a  limited  class  of  wage-earners,  and  cheap 
morning  and  evening  trains  open  to  any  one  wishing  to  travel 

at  certain  hours.  The  workman's  car  or  train,  in  the  narrow 
and  restricted  sense,  is  a  well-established  feature  of  railroad 
and  railway  service  in  foreign  countries,  but  is  less  known  and 

less  favored  in  this  country.  It  is  the  outgrowth  of  social  con- 
ditions characteristic  of  great  centers  of  population,  where  the 

necessities  of  large  numbers  of  ill-paid  workmen  are  thought 
to  demand  transportation  cheap  enough  to  enable  them  to  travel 
between  their  homes  and  places  of  employment,  and  where 

class  distinctions,  with  restricted  privileges  and  graded  accom- 
modations, are  a  matter  of  course.  When  railroads  are  owned  by 

the  State  the  theory  that  the  public  owes  a  duty  to  a  class  in 
the  community  which  can  best  be  discharged  by  furnishing 
cheap  transportation  is  one  which  can  readily  be  carried  out 
without  reference  to  cost.  Whatever  the  burden,  it  is  borne 

logically  as  an  item  of  government  expense.  In  no  case  have 
the  necessities  of  the  poor  demanded  more  consideration  than 

in  and  about  London;  but  while  workmen's  trains,  with  their 
restricted  privileges,  poor  accommodations  and  limited  liability 

on  the  part  of  the  companies,  have  long  been  an  established 
feature  of  English  railway  service,  there  has  been  a  marked 

tendency  in  late  years  to  improve  the  accommodations,  liberal- 
ize the  restrictions  and  so  lessen  the  distinctions  between  this 

and  a  general  cheap  morning  and  evening  service.  Special 

privileges  are  usually  granted  to  the  railways  in  the  way  of 

franchise  grants  or  exemptions  from  expense  and  limitations 

upon  liability  in  return  for  the  cheap  fare. 
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The  Central  London  Railway,  which  stands  as  an  example 
of  a  modern  type  of  electric  underground  road,  and  the  Great 
Eastern  Railway,  one  of  the  most  important  of  English  steam 
railroads,  among  others,  operate  cheap  morning  and  evening 
trains  under  their  respective  charters.  But,  independent  of  this 
legislative  agreement,  the  experience  of  these  companies  fur- 

nishes a  profitable  study  of  the  results  of  dealing  with  a  large 
traffic  at  low  rates  upon  business  principles.  The  history  of  the 
Great  Eastern  bears  specially  upon  this  point.  Taking  up  the 
problem  at  first  as  a  compulsory  requirement  under  the  terms 
of  its  charter,  the  management  developed  an  extraordinary 
suburban  business,  as  a  part  of  which  it  increased  the  cheap 
morning  and  evening  trains  much  beyond  the  number  required 
by  law.  The  company,  complying  with  its  obligation  to  pro- 

vide homes  elsewhere  in  place  of  those  in  the  city  uprooted  by 
the  construction  of  the  railroad,  seized  the  opportunity  to  create 
and  maintain  traffic  by  encouraging  the  building  of  suburban 
homes  generally  for  the  poorer  people  who  found  daily  occupa- 

tion in  London.  Thus  the  contribution  of  the  company  in  low 
fares  for  the  morning  and  evening  hours  was  more  than  made 
good  through  the  consequent  travel  at  other  hours  at  higher 
rates  and  through  the  general  increase  in  all  kinds  of  business. 
In  handling  the  enormous  passenger  traffic  at  the  Liverpool 
Street  Station  of  this  road,  said  to  be  greater  than  that  of  any 
other  station  upon  any  other  railroad  in  the  world,  the  com- 

partment car  and  the  construction  of  stations  with  floors  upon 
the  same  level  as  that  of  the  cars  add  greatly  to  the  facility 
with  which  trains  can  be  loaded  and  unloaded.  These  condi- 

tions were,  however,  not  influenced  by  severe  street  railway 
competition. 

Class  discriminations  in  the  use  of  trains,  with  rates  so  low 
as  to  prevent  a  reasonable  return  to  stockholders,  upon  the 
theory  that  such  concession  is  due  to  a  particular  portion  of  the 
traveling  public,  is  contrary  to  the  spirit  of  American  institu- 

tions. This  would  be  true  whether  the  companies  were  called 
upon  to  bear  the  burden  or  whether  the  rest  of  the  traveling 
public  were  to  bear  it  through  the  payment  of  higher  fares  to 
compensate  the  companies  for  what  they  lose  in  the  lower.  In 
the  one  case  it  would  be  an  unjust  discrimination  and  in  the 
other  an  unlawful  interference  with  private  property.  What- 

ever may  be  thought  of  those  who  uphold  such  service  else- 
where, there  are  in  Massachusetts  no  conditions  to  warrant  a 

plea  that  the  public  health  or  morals  call  for  transportation  for 
any  class  at  a  cost  inconsistent  with  a  fair  profit  to  the  carrier. 
Aside  from  any  legal  question,  compulsory  legislation  of  this 
kind  is  contrary  to  the  independent  spirit  abroad  in  the  land. 
The  poorest  among  us  who  are  honest  with  themselves  and 
their  neighbors  have  a  just  pride  in  demanding  as  much  as  is 
given  to  others  and  the  same  pride  in  asking  for  no  more.  The 
workingman  of  other  countries  must  ride  in  the  third-class 
compartment  and  in  some  cases  in  special  and  yet  poorer  cars ; 
with  us,  grades  of  accommodation  are  unknown  to  suburban 
service.  Indeed,  the  attempt  to  compare  our  parlor  coaches  in 

use  upon  long-distance  journeys  with  the  first-class  compart- 
ment of  foreign  railways  is  generally  made  only  in  a  con- 

strained effort  to  find  some  basis  upon  which  there  may  be  an 
approach  to  favorable  comparison  in  respect  to  cost  of  travel. 

The  question  of  cheap  morning  and  evening  trains  in  Massa- 
chusetts is  a  business  problem  to  be  solved  by  business  princi- 

ples and  not  one  of  enforced  contribution  to  public  charity, 
either  from  the  railroads  or  from  the  more  prosperous  part  of 
the  community  to  the  less  prosperous. 

The  only  claim  to  be  urged  for  a  cheap  morning  and  even- 
ing service  is  that  the  regularity  with  which  certain  persons 

ride  daily  at  fixed  hours  affords  the  carrier  the  most  favorable 
conditions  for  economical  operation,  and  therefore  entitles 
those  who  so  travel  to  the  lowest  fares  which  are  consistent 

with  a  profitable  business.  In  determining  the  justice  of  such 
claim  the  inquiry  is  into  reasonable  accommodations  and  rea- 

sonable fares  for  a  given  traffic.  This  is  the  same  inquiry  which 

the  board  is  from  time  to  time  making  under  its  general  juris- 
diction upon  the  application  of  individuals  and  communities. 

Referring  to  the  question  of  electric  equipment  of  railroads, 
the  board  states  that  the  progress  made  in  the  application  of 
electric  power  upon  street  railways  is  a  matter  of  common 
knowledge.  The  electric  car  moving  over  level  ways,  up  and 

down  steep  grades,  through  tunnels  and  over  elevated  struc- 
tures, has  become  so  familiar  that  the  horse  car,  pegging  along 

the  streets  and  toiling  up  the  hills  in  no  pretense  of  considera- 
tion for  the  comfort  of  passengers,  is  almost  forgotten. 

The  successful  adaptation  of  electricity  to  transportation  has 
not  been  confined  to  one  form  of  use.  Speed,  comfort  and  con- 

venience have  been  secured  with  the  trolley,  the  third  rail,  the 

electric  locomotive  and  the  storage  battery.  Whether  we  jour- 
ney through  Central  London,  the  Paris  or  the  Berlin  subway, 

above  the  streets  of  Elberfeldupon  its  novel  suspension  railway  ■. 
in  the  electric  locomotive  upon  the  Orleans  railway,  or  over 
the  new  electric  railroad  from  Milan,  or  enjoy  upon  our  own 
roads  the  boon  of  rapid  transit  with  freedom  from  smoke  and 
dirt  of  coal,  we  see  everywhere  the  proof  that  inventive  genius 
and  the  spirit  of  enterprise  have  found  opportunity  and  capital 

for  the  development  of  the  electric  current  as  a  carrier  of  man- 
kind not  in  one  State  or  one  country,  but  in  many  under  all 

forms  of  government  and  irrespective  of  the  nature  of  railway 
ownership  or  control.  If  the  State  has  been  readier  at  times 
than  private  capitalists  to  take  risks  in  experimental  enterprises 

it  is  equally  true'  that  the  keen  insight  and  shrewd  business 
judgment  of  private  capitalists  have  been  quick  to  apreciate 
whatever  advanced  methods  hold  out  promise  of  sure  returns. 

Experiment  and  practical  test  have  demonstrated  the  fact 
that  roads  can  be  built  and  trains  run  over  them  with  electric 

power  at  a  speed  which  will  equal,  if  not  exceed,  that  of  the 
steam  railroad.  The  fast  expresses  between  Calais  and  Paris, 
or  between  New  York  and  the  West,  could  easily  be  rivaled,  if 
not  excelled,  upon  an  electric  railroad.  The  reason  that  the 

steam  road  has  not  yet  generally  given  way  to  the  electric  rail- 
road, and  (according  to  the  commission)  is  not  likely  to  in  the 

immediate  future,  is  due  in  part  to  the  difficulty  in  solving  prob- 
lems of  a  physical  character,  but  in  a  greater  measure  to  that 

experienced  in  overcoming  commercial  barriers  in  the  expense 
of  installation  and  maintenance  of  the  plant. 

"In  dealing  with  the  entire  railroad  system,  we  have,"  says 
the  commission,  '"the  frequent  and  infrequent  passenger  and 
freight  service,  the  light  and  the  heavy  train  load,  the  short 
and  the  long-distance  haul,  the  traffic  with  many  and  the  traffic 
with  few  stops  and  the  complicated  freight  and  passenger  term- 

inals. It  is  evident  that  these  conchtions  present  serious  ques- 
tions affecting  both  safety  and  expense  in  considering  an  elec- 

tric equipment." 
The  use  of  a  single  motor,  carrying  its  own  fuel,  distin- 

guishes steam  transportation,  while  the  peculiar  feature  of  the 
electric  system  is  the  fact  that  the  power  is  generated  at  one 
or  more  central  stations  and  transmitted  for  considerable  dis- 

tances. The  principal  economy  in  the  use  of  electricity  is  in  the 
opportunity  to  generate  power  in  large  units  tmder  the  most 
favorable  conditions;  its  waste  is  in  distribution  at  expense 
and  loss.  The  greatest  electrical  economy  is  secured  when  the 

load  upon  the  line  consists  of  a  large  number  of  small  units — 
small  trains  at  short  distances  apart.  As  the  development  of 
the  passenger  business  through  increased  frequency  of  the 
short-distance  service,  has  been  in  this  direction,  while  the 
development  of  the  freight  business  through  the  increase  in 
weight  and  decrease  in  the  number  of  trains  has  been  in  the 
direction  of  the  least  electrical  economy,  it  is  clear  that  the 
most  favorable  field  for  (he  introduction  of  electricity  is  in  the 

passenger  traffic. 
It  is  almost  wholly  within  this  field  that  the  possibilities  of  an 

electric  service  upon  railroads  are  exhibited  in  this  and  other 
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countries  with  varying  degrees  of  success.  The  service  is 
found  upon  certain  branch  or  suburban  lines  where  increased 
facilities  for  transportation,  combined  with  reduction  of  fare, 
have  brought  a  large  increase  in  the  volume  of  traffic.  Whether 

a  given  enterprise  has  proved  profitable  is  often  a  difficult  mat- 
ter to  determine,  but  it  is  safe  to  lay  down  the  general  rule  that 

a  field  for  the  development  of  a  very  much  larger  traffic  with 
frequent  train  service  has  been  shown  to  be  essential  to  satis- 

factory results. 
One  of  the  first  railroads  to  electrically  equip  a  part  of  its 

lines  was  the  New  York,  New  Haven  &  Hartford,  which,  in 
1895,  so  equipped  the  Nantasket  Beach  branch,  adopting  the 
trolley  system,  though  subsequently  in  extending  the  equip- 

ment for  a  short  distance  on  the  main  line  of  the  South  Shore 

branch  it  used  the  third  rail.  The  result  of  the  more  frequent 

service,  combined  with  the  lower  fares,  was  at  first  a  large  in- 
crease in  business,  but  more  recently  the  traffic  has  fallen  off 

to  such  an  extent  that  the  company  claims,  and  apparently 
with  reason,  that  this  branch  is  unprofitable.  This  company,  in 

1901,  equipped  with  the  overhead  trolley  the  line  from  Provi- 
dence to  Fall  River,  a  distance  of  20  miles.  The  fare  was  re- 
duced from  50  cents  to  20  cents  and  the  number  of  trains  very 

much  increased.  Although  the  service  is  not  wholly  satis- 
factory the  enterprise  has  resulted  in  a  great  increase  of  traffic 

and  in  apparent  financial  success.  The  same  company  has  also 
electrically  equipped  with  the  third  rail  the  line  between  Hart- 

ford and  New  Britain  and  the  branch  from  Stamford  to  New 

Canaan  with  good  results. 
In  1895  the  Pennsylvania  Railroad  Company  equipped  with 

the  overhead  trolley  a  branch  of  its  road  in  New  Jersey  be- 
tween East  Burlington  and  Mt.  Holly,  a  distance  of  7  miles. 

Light  traffic  was  the  difficulty  which  later  caused  the  giving 
up  of  electric  operation  on  this  branch. 

In  Illinois,  the  Aurora,  Elgin  &  Chicago  Railway,  about  30 
miles  of  which  have  been  finished  with  double-track  construc- 

tion and  third  rail,  and  in  Ohio  the  Lake  Shore  Electric  Rail- 
vi^a}',  between  Cleveland  and  Toledo,  equipped  with  the  over- 

head trolley,  present  very  many  of  the  ordinary  features  of  a 

railroad  service.  While  passenger  traffic  is  the  principal  busi- 
ness, the  carriage  of  express  matter  and  freight  to  a  limited 

extent  is  undertaken  on  both  of  these  systems. 
The  trolley  system  has  been  introduced  into  Canada  within 

a  few  years  upon  the  Quebec,  Montmorency  &  Charlevoix 
Railroad,  which  extends  from  Quebec  to  St.  Anne  de  Beaupre, 
a  distance  of  about  30  miles.  Business  was  greatly  increased 
by  the  frequent  trains,  and  the  results  generally  seem  to  have 
been  favorable.  The  use  of  the  electric  locomotive  in  the  op- 

eration of  the  tunnel  at  Baltimore  and  in  other  places  has  con- 
clusively shown  that  under  certain  circumstances  electric 

power  can  be  very'  advantageously  used  in  connection  with 
freight  traffic.  Underground  railways  and  tunnels  can  ob- 

viously be  best  operated  by  the  use  of  electricity.  In  England, 
steps  have  been  taken  to  change  from  steam  to  electricity  upon 
imderground  railroads ;  but  the  only  English  steam  road,  in  the 
ordinary  sense  of  the  word,  which  has  undertaken  to  electrify 
any  portion  of  its  line  is  the  Northeastern,  which  contemplates 

such  a  change  upon  some  of  its  suburban  lines  in  the  neighbor- 
hood of  Newcastle. 

Electricity  as  a  motive  power  upon  steam  railroads  has  been 
introduced  in  France,  Belgium  and  Holland  and  in  other  parts 

of  Europe  for  short-distance  runs  on  connecting  roads.  The 
short  line  of  railroad  between  Antwerp  and  Cappelen  has  been 

operated  for  about  two  years  with  storage-battery  cars ;  but 
here,  as  in  Germany  and  other  places  in  Europe,  such  cars 
have  failed  to  meet  expectations. 

Under  governmental  direction,  interesting  experiments  have 
been  made  in  Germany  for  high-speed  runs  between  Berlin  and 
Zossen,  and  a  very  high  speed  has  been  attained ;  but  the  con- 

dition of  the  roadbed  was  found  so  unsuitable  for  such  speed 
that  the  tests  were  discontinued  to  await  the  construction  of  a 

more  substantial  roadbed.  Much  is  expected  from  the  enter- 
prise of  the  Italian  people,  aided  by  the  government,  looking  to 

the  conduct  of  both  freight  and  passenger  business  under  steam 
railroad  conditions  between  Milan  and  Gallarati. 

On  every  hand  it  is  apparent  that  agencies  are  at  work  to 
develop  the  application  of  electricity  so  as  to  permit  more  and 
more  its  substitution  for  steam  in  the  general  operation  of  rail- 

roads. No  incitement  to  pushing  forward  these  undertakings 
can  be  more  effective  than  the  stimulus  of  self-interest  on  the 
part  of  those  anxious  to  install  the  electric  in  the  place  of  the 
steam  plant,  and  on  the  part  of  those  eager  in  the  handHng  of 
transportation  to  make  use  of  every  real  advance  in  methods. 
It  is  idle  to  suppose  that  the  end  can  be  hastened  by  legislation 
in  the  effort  to  compel  capital  to  follow  experiment  more  closely 
than  business  prudence  dictates. 

We  reserve  for  our  next  issue  the  substance  of  the  board's 
report  on  fenders,  power  brakes  and  general  statistics. 

 ♦^H*  

NATIONAL  CONVENTION  ON  MUNICIPAL  OWNERSHIP  AND 
PUBLIC  FRANCHISES 

Some  time  ago  the  committee  on  city  affairs  of  the  Reform 
Club,  of  New  York,  decided  to  take  preliminary  steps  toward 

holding  a  convention  of  authorities  on  municipal  topics  to  dis- 
cuss the  subjects  of  municipal  ownership  and  the  treatment  of 

public  franchises.  Dift'erent  gentlemen  were  approached  on 
the  subject  and  several  agreed  to  present  addresses  on  the 
subject.  The  convention  will  be  held  in  New  York  at  the 
rooms  of  the  Reform  Club,  on  Fifth  Avenue,  toward  the  end 
of  February,  and  will  probably  extend  over  two  days.  The 

exact  date  has  not  yet  been  decided  upon,  but  will  be  an- 
nounced in  these  columns. 

Addresses  have  already  been  promised  by  the  Hon.  Robert  P. 

Porter  on  "The  Recent  History  of  Municipalization  in 
Europe ;"  by  the  one  or  two  gentlemen  on  the  board  of  the 
School  of  Commerce,  of  New  York,  on  "The  Recent  History 
of  the  Municipalization  in  the  States ;"  by  Frederick  Howe,  of 
Cleveland,  on  "Taxation  of  Franchise  Values,"  and  by  Lieu- 

tenant James  B.  Gaboon  on  "Municipal  Ownership  of  Gas  and 
Electric  Lighting  Plants."  Other  speakers  are  expected  to 
address  the  convention,  and  their  names  will  be  given  later. 

  

INTERNATIONAL  LOOP  AT  DETROIT 

The  tourist  public  is  familiar  with  the  international  belt  line 
at  Niagara,  which  affords  such  an  unexcelled  opportunity  for 
seeing  the  beauties  of  Niagara  Falls  and  gorge  from  both  the 
American  and  Canadian  sides.  Another  international  trolley 

loop  is  under  construction  at  Detroit,  which  will  be  second  only 

to  that  at  Niagara  in  attractiveness.  The  Detroit  United  Rail- 
way Company  has  for  some  time  controlled  the  Sandwich, 

Windsor  &  Amherstburg  Railway,  located  across  the  Detroit 

River  from  Detroit.  The  present  tracks  of  the  latter  extend 

from  Windsor  to  a  point  down  the  Detroit  River  toward  Lake 

Erie,  called  Ojibwa,  5.75  miles  from  Windsor.  The  company 
is  now  extending  the  line  from  Ojibwa  to  Amherstburg  along 

the  river  bank,  11.75  miles  more,  making  I7>4  miles.  This  line 

runs  through  some  of  the  quaintest  and  most  historic  country 

adjacent  to  Detroit,  the  suburb  of  Amherstburg  itself  dating 

nearly  as  far  back  as  the  settlement  of  Detroit.  On  the  Ameri- 
can side,  the  Detroit  United  Railway  already  has  its  interurban 

line  to  Wyandotte  and  Trenton.  The  international  loop  will 

be  composed  of  the  Wyandotte  division  on  the  American  side 

of  the  river  from  Detroit  to  Trenton  and  the  Sandwich,  Wind- 

sor &  Amherstburg  on  the  Canadian  side  of  the  river,  the  two 

lines  being  connected  by  ferry  from  Detroit  to  Windsor,  and 

vice  versa ;  also  from  Amherstburg  to  Trenton,  and  vice  versa. 

The  river  is  one  of  Detroit's  greatest  attractions.  This  new 
international  loop  follows  this  attraction,  and  the  double  ferry 

will  by  no  means  be  a  drawback  to  pleasure  seekers. 
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THE  COOPER-HEWITT  STATIC  CONVERTER 

Telegraphic  advices  from  London  this  week  announce  the 

first  public  exhibition  b'y  George  Westinghouse  of  the  new 
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FIG.  1.— DIAGRAM  oF  CIRCUITS 

Cooper-Hewitt  static  con\-erter,  of  which  more  or  less  definite 
rumors  have  been  current  among  electrical  engineers  for  sev- 

eral months  past.  No  details  of  opera- 
tion, however,  have  yet  been  made  pub- 

lic, so  that  particulars  of  the  operation 
of  the  converter,  as  given  below,  will  be 

of  particular  interest.  Briefly,  the  sys- 
tem, which  has  been  developed  by  Peter 

Cooper  Hewitt,  of  New  York,  is  one  for 
the  conversion  of  alternating  into  direct 
current,  the  central  feature  of  which 
consists  in  the  utilization  of  pecuUar 

properties  of  electrodes  sealed  in  a  re- 
ceptacle containing  vapor  at  a  certain 

degree  of  attenuation.  Under  this  con- 
dition the  electrodes  act  as  electric 

^valves,  permitting  passage  to  one  por- 
tion of  the  alternating  wave  and  sup- 

pressing another  portion.  The  remark- 
able feature  of  the  system  is  the  extreme 

simplicity  of  the  apparatus.  A  con- 
verter for  200  lamps,  for  example,  is 

little  larger  than  a  loo-cp  incandescent 
lamp,  is  even  more  simple  in  construc- 

tion than  the  latter  and  weighs  but  a 
few  pounds.  Merely  as  an  interesting 
comparison,  it  may  be  observed  that  a 
rotary  converter  of  the  same  capacity 
would  weigh  in  the  neighborhood  of  700 
lbs.  Although  developed  for  use  in  con- 

nection with  mercury-vapor  lamps,  the 
system  is  also  equally  applicable  to  con- 

version for  power  circuits. 
Fig.  I  is  diagram  of  the  circuits;  i,  2  and  3  are  the  circuits 

of  a  Y-wound,  three-phase  generator,  the  leads  of  which  con- 
nect to  the  static  converter  electrodes,  i,  2  and  3.  One  side  of 

the  working  circuit  is  connected  to  the  lower  nv  niercur}-  elec- 

trode of  the  converter  and  the  other  side  to  the  neutral  point 

of  the  Y-winding.  The  working  circuit  is  shown  to  contain  an 
incandescent  lamp,  a  direct-current  motor  and  a  storage  bat- 

tery. The  fourth  electrode  on  the  top  is  only  used  in  starting 
up,  when  it  is  connected  for  a  very  short  period  to  a  circuit 

including  a  "choke"  or  "kicking"  coil.  When  used  with  a 
Cooper-Hewitt  mercury-vapor  tube  a  higher  voltage  than  the 
normal  running  voltage  is  usually  required;  this  voltage  is 
supplied  from  the  auxiliary  circuit  during  the  very  short  period 
necessary  to  produce  the  proper  condition  in  the  tube  to  start 
up  the  discharge  from  the  normal  circuit.  Very  shortly  after 
the  converter  is  in  circuit  it  attains  a  normal  temperature  at 
which  it  will  operate  indefinitely.  The  amount  of  heat  to  be 
dissipated  at  the  converter  is  a  direct  function  of  the  drop  of 
about  14  volts,  and  the  dimensions  of  a  converter  can  be  quite 
accurately  fixed  to  dissipate  the  heat  incident  to  a  given  maxi- 

mum load. 

A  striking  peculiarity  of  the  system  is  the  fact  that  the  drop 
in  voltage  between  the  upper  electrodes  and  the  mercury  elec- 

trode is  constant  at  approximately  14  volts  at  all  loads  on  the 
converter.  That  is  to  say,  this  drop  remains  the  same  whether 
the  current  passing  is  J  j  amp.  or  90  amps.  At  present  this  drop 
is  about  14  volts,  but  late  experiments  have  indicated  a  possi- 

bility of  reducing  this  considerably,  even  to  as  low  as  6  volts. 
Assuming  the  former  figure,  the  efficiency  of  the  present  ap- 

paratus can  be  simply  determined.  The  converter  illustrated 
in  the  diagram  has  been  operated  at  a  voltage  as  high  as  1800, 
in  which  case  th-e  efficiency  passes  99  per  cent,  v^'hile  at  600 
volts  it  would  be  about  95  per  cent.  It  follows  from  the  above 
that  the  voltage  delivered  to  the  working  circuit  is  constant 
whatever  the  load  on  that  circuit,  and  measurements  have 
shown  this  to  be  actually  the  case.  Experiments  indicate  that 

tlie  con^'erter  in  its  present  form  is  capai)le  of  handling  com- 
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FIG.   2.— CHARACTERISTICS   OF  THREE-PHASE  CURRENTS 

mercially  voltages  up  to  3000,  and  that  with  further  improve- 
ments the  range  may  be  extended  to  10.000  volts.  U|)  to  the 

])resent  stage  only  glass  receptacles  have  been  used,  Init  the 
princi]ile  admits  of  the  use  of  steel  shells,  in  wliich  ca^e  the 
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shell  would  form  the  negative  electrode,  the  positive  electrodes 
entering  through  insulating  material,  such  as  glass  or  porcelain. 

Figs.  2  and  3  are  curves  plotted  from  data  taken  with  a  con- 
verter m  regular  operation,  the  data  being  applied  to  rectangu- 

lar co-ordinates  in  Fig.  2  and  to  polar  co-ordinates  in  Fig.  3. 
The  curves  i,  2  and  3  represent  the  waves  of  the  e.  m.  f.  gener- 

ated in  the  three  Y-windings  of  the  generator.  Curve  3  is  the 
e.  m.  f.  wave  corresponding  to  the  generator  terminals  of  wind- 

ings 2  and  3,  the  other  corresponding  curves  of  the  outer  three- 
phase  circuit  not  being  laid  down;  a,  a,  a  are  the  three  e.  ni.  f. 

was  110,  the  delta  voltage  at  the  terminals  of  the  machine  and 
the  upper  electrodes  193,  and  that  of  the  pulsating  direct  current 
no.  In  this,  as  in  all  other  tests,  the  drop  between  the  upper 
and  lower  electrodes  was  approximately  i4.volts. 

It  will  be  noted  that  the  curve  in  the  working  circuit  corre- 
sponds to  a  direct  pulsating  current.  If  more  than  three  phase.^ 

were  delivered  to  the  converter  the  working  e.  m.  f.  would,  of 
course,  have  less  difference  between  its  maximum  and  mini- 

mum value — that  is,  the  current  would  more  nearly  ipproach 
a  continuous  current.  In  this  respect  the  action  of  the  con- 

verter may  be  compared  with  that  of  a 

commutator,  a  three-phase  converter 

corresponding  to  a  three-part  accumu- 
lator, a  six-phase  converter  to  a  six-part 

commutator,  etc.  It  has  been  found  that 

a  pulsating  current  is  most  efficient  in 
charging  storage  batteries,  and  for  this 
purpose  the  converter  in  its  present 
simple  form  is  directly  applicable. 
  

FORD  FRANCHISE  TAX  LAW 

1-lG.  3.-VULTAGE.  CURRENT  AND  WATT  CURVES,  POLAR  CO-ORDINATES 

waves  corresponding  to  measurements  taken  across  the  con- 
\'erter.  The  e.  m.  f.  curve  of  the  working  circuit  is  shown  in 
heavy  line,  the  corresponding  current  and  watt  curves  being 

shown  in  dotted  and  broken  line,  respectively.  The  same  ex- 
planation will  apply  to  the  polar  curves. 

The  form  of  the  curves  a,  a,  a  indicates  very  clearly  the  elec- 
tric valve  action  of  the  electrodes  in  suppressing  one  portion 

of  the  alternating-current  wave.  This  action  is  visually  ap- 
parent at  a  very  low  frequency,  when  the  succession  of  im- 
pulses from  the  several  upper  to  the  lower  electrode  can  be 

followed  by  observing  the  vapor  streams.  It  is  interesting  to 
note  that  the  mass  of  mercury  forming  the  lower  electrode  has 
a  motion  of  rotation,  the  angular  velocity  of  which  varies  with 

the  frequency.  * 
By  reference  to  the  curves  it  will  be  seen  that  the  effective 

voltage  of  the  pulsating  current  corresponds  exactly  to  that 

generated  in  the  sections  of  the  Y-winding  of  the  generator. 
In  the  machine  used  in  these  particular  tests,  the  latter  voltage 

Governor  Odell,  in  his  anual  message, 

discussed  the  franchise  tax*  law,  which 
is  now  under  consideration  in  the  Su- 

preme Court  of  the  State,  and  plainly 

indicated  that  he  disapproved  the  prin- 
ciple upon  which  this  law  was  based. 

He  said : 

Under  the  operation  of  the  franchise 
tax  law  it  was  sought  to  impose  upon  all 
those  using  streets  and  highways  a 

greater  tax  for  the  privileges  thus  ac- 
corded. There  is  a  great  misconception, 

I  however,  as  to  the  results  produced.  A 
*  single  corporation  in  the  boroughs  of 
1  Manhattan  and  the  Bronx  has  seven- 
\  sixteenths  of  the  total  valuation  of  such 
\  properties  in  these  two  boroughs.  This 
1  corporation  is  paying  as  much  tax  as 

I  many  great  railroad  systems.  By  provis- I  ions  of  the  law  it  is  entitled  to  deductions 
/  because  of  car  licenses  and  percentages 
'  paid  to  the  city — at  least  so  the  law  was 
/  interpreted  until  a  recent  decision  of  the 

court  in  a  case  in  Buffalo,  which  held  that 
such  tax  should  not  be  deducted.  The 
increase  in  receipts  under  this  law  upon 
the  one  hundred  and  sixty-seven  millions 
of  franchise  valuations  in  Manhattan  and 
the  Bronx,  after  making  all  allowances 
for  the  tangible  properties  in  the  streets, 
and  the  deductions  order  by  the  courts  of 
one-third  of  the  total  assessment  are 
$430,000  of  the  new  revenue.  If  this  same 

proportion  were  carried  out,  therefore,  in  the  city  of  New  York 
it  would  mean  an  added  revenue  to  the  local  treasury  of  $860,000. 
The  State  has  accorded  to  every  locality  the  power  to  enter  into 
contracts  for  all  franchises  which  may  be  granted,  and  it  seemed 
to  me  at  the  time  of  the  enactment  of  this  measure  that  ample  pro- 

vision was  possessed  by  the  cities  properly  to  guard  and  protect 
their  interests  and  that  to  surrender,  therefore,  what  should  be- 

long to  the  State  to  the  municipalities — that  is,  franchise  rights- — 
was  unnecessarily  giving  away  powers  which  should  belong  to 
and  which  are  inherent  in  the  State. 

With  corporations,  as  with  individuals,  we  should  be  fair,  and 
while  perhaps  these  corporations  had  not  been  paying  the  pro- 

portion which  they  should,  still,  whatever  is  of  value  for  a  franchise 
should  be  paid  for  to  the  State,  because  it  creates  the  corporation ; 
while  for  the  use  of  the  streets  there  should  be  a  direct  contract 
between  the  company  seeking  such  privileges  and  the  municipality 
affected.  I  am  of  the  opinion  also  that  under  the  present  law  those 
who  might  desire  to  use  the  powers  possessed  for  taxing  purposes 
could  do  so  to  the  great  disadvantage  of  almost  any  corporation, 
or  with  resultant  unfairness  to  the  municipalities  affected.  It  seems 
to  me.  therefore,  that  the  only  safe  and  conservative  way  of  assessing 
such  corporations  is  upon  their  earning  capacity. 
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ENGINEERING  AND  OPERATING  FEATURES  OF  THE 

CHICAGO  TRANSPORTATION  PROBLEM-II 

The  abstract  of  the  report  by  B.  J.  Arnold  to  the  local  trans- 
portation committee  of  the  Chicago  City  Council  is  continued 

from  last  issue,  which  discussed  Parts  I.  and  IL  In  the  present 
article,  Parts  III.,  IV.  and  V.  are  considered. 

Part  III.  is  devoted  to  the  growth  of  population  and  develop- 
ment of  the  transportation  business  in  Chicago,  a  comparison 

of  its  population  growth  with  that  in  other  cities  and  a  discus- 
sion of  probable  future  increase.  The  financial  results  ob- 

tained in  operation  are  analyzed.  To  show  the  city's  growth 
and  the  development  of  the  transportation  business  the  follow- 

ing tables  are  submitted. 
The  tables  and  diagrams  on  transportation  results  do  not  in- 

clude the  business  of  the  Chicago  Consolidated  Traction  Com- 
pany. As  the  business  of  the  company  is  partly  derived  from 

the  territory  outside  the  city  limits,  any  figures  that  might  have 
been  secured  would  not  have  been  applicable  to  the  present 

calculations,  and  it  was  decided  to  leave  them  out  of  the  tables' 
and  make  approximations  as  to  the  business  done  by  that  com- 

pany within  the  city  limits  in  the  deductions  and  conclusions 
to  be  drawn  from  these  statistics. 

Table  No.  i  shows  the  population  from  the  incorporation  of 
the  city  to  the  last  census,  taken  in  1900  by  the  Board  of  Edu- 
cation. 

lAiiLK  iNO.  1 

Pnpnlation  of  City  of  Chicago  from  Its  Incorporation,  1837  to  1900 

1837   4.170  r'" 1840   4.479 
1843   7.580 
1845   12,088 

1847. 
  14,169 
  16,859 

1848   20,023 
1849   23,047 
1850   29,963 
1853   59,130 
1855   80,000 
1856   84,113 
i860  109,206 
1862  138,186 
1864  169.353 
1865  178,492 
1866  200,418 

1870. 
1872. 
1874. 

1876. 
1878. 
1880. 
1882. 
1884. 
1886, 
1888. 
1890. 
1892. 1894. 

1896. 
1898. 

1900. 

252,054 

306,605 

367,396 

325,408 
407,661 
436,731 
491,516 
560,693 629,985 

703,817 802,651 208,669 

438,010 

567,657 616,635 

,851,588 ,007,695 

Table  No.  2,  which  is  not  shown  here,  gives  the  population 
for  twenty  years  from  1880  to  1900  in  periods  of  two  years,  by 
divisions,  showing  the  percentage  of  increase  between  each 
census,  by  divisions  and  as  a  whole.  The  ten  years  from  1880 
to  1899  cover  the  period  of  extensive  annexation,  especially 
to  the  South  Division.  The  ten  years  from  1890  to  1900  show 
an  increase  from  natural  growth  of  65.3  per  cent,  or  an  average 
of  6.53  per  cent  per  annum,  not  compounded,  and  5.5  per  cent 
compounded,  the  largest  increase  being  in  the  South  Division. 
The  federal  census  shows  this  increase  to  be  an  average  of  5.44 
per  cent  per  annum,  not  compounded,  and  5.35  per  cent  com- 

pounded. The  six  years  from  1894  to  1900  show  an  increase 
of  28  per  cent,  an  average,  not  compounded,  of  4.66  per  cent 
per  year,  or  4.29  per  cent  per  year  compounded  and  largely 
in  the  West  Division.  The  two  years  from  April,  1898,  to 
April,  1900,  show  an  increase  of  8.44  per  cent,  or  an  average 
of  4.22  per  cent  per  annum,  not  compounded,  and  3  per  cent 
compounded. 

Table  No.  3  gives  the  average  single-track  mileage  of  sur- 
face lines  in  each  division,  and  as  a  whole  for  each  year  from 

1892  to  1901,  showing  the  increase  year  by  year  to  meet  the 
demands  of  the  increase  in  population.  In  this  mileage  is  in- 

cluded only  the  trackage  of  the  Chicago  City  Railway  Com- 
pany and  the  Union  Traction  Company. 

TABLE  NO.  3 

Track  Mileage  Each  Year  from  1892  to  1901 — Surface  Lines 
Year  So.  Div,  No.  Div.     W.  Div  Total 
1892                                 150.21  93.45  182.90  426.56 
1893                                 152.33  93-45  19710  442.88 
1894                                 161.62  93.45  19790  452.97 
1895                                 162.37  93.45  199.00  45482 
1896                                 184.22  93.45  203.40  481.07 
1897                                 189.72  93.45  203.40  486.57 
1898                                 196.85  94.08  207.30  498.23 
1899                                205.48  94.08  207.30  506.86 
I  goo                                209.82  94.08  207.30  511.20 
1901                                 214.77  94.14  209.20  518. 1 1 

3,300 
3100 

2,900 

2700 

FIG.  1.— DIAGRAM  OF  TABLE  NO.  4.    POPULATION  PER  MILE  OF 
TRACK,  BY  DIVISIONS,  OF  THE  CHICAGO  CITY  RAILWAY 

AND  CHICAGO  UNION  TRACTION  COMPANY'S  LINES 

Table  Xo.  4,  not  given  but  shown  graphically  in  Fig.  i,  gives 
the  population  per  mile  of  surface  track  and  shows  1000  more 
to  the  mile  in  the  West  Division  than  the  South.  The  North 
Division  is  also  in  excess  of  the  South. 

Table  No.  5  gives  the  revenue  passengers  carried  per  year 

from  1892  to  1901  by  the  surface  lines  in  divisions.  It  is  inter- 

esting to  note  how  the  effects  of  "boom"  and  depressed  times, 
and  competition  of  elevated  lines  can  be  traced  in  the  opera- 

TABLE  NO.  5 

Revenue  Passengers  Carried  Per  Year,  1892  to  1901 — Surface  Lines 
No.  Div.  W.  Div.  Total 
50,419,457  94,518,474  232,956,792 
60,311,673  107,053,461  287,961,404 
49,571,463  85,287,302  219,653,752 
53,887,428  85.100,643  227,794,532 
56,523,620  79,072,902  230,835,437 
56,354,147  78,594.930  230,570,189 
58,422,070  80,600,505  235,014,689 
61,047,316  86,233,880  250,534,496 
57,468,053  89,817,809  258,129,064 
55,026,732  94,681,270  266,835,734 

Year  So.  Div. 
892   88,018,861 
893   120,596,270 
894   84,794,987 
895   88,806,461 
896   95,238,915 
897   95,621,112 
898   95,992,114 
899   103,253,300 
900   110,843,202 
901   117,127,732 

tions  of  the  surface  transportation  business.  The  returns  of 

1893  show  the  benefits  derived  from  the  World's  Fair;  1894 
and  1895  show  the  depressed  times  following  the  fair  and  the 
advent  of  elevated  competition  on  the  South  Side;  1895 
1896  demonstrate  the  effects  of  elevated  competition  in  the 
West  Division  as  well  as  the  loss  entailed  from  labor  troubles 
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during  that  period;  1900  and  1901  indicate  the  operation  of  the 
elevated  in  the  North  Division.  As  there  has  been  no  disturb- 

ing element  introduced  in  the  South  Division  since  the  labor 
difficulties  of  1896  and  1897  a  steady  increase  in  business  is 
noted,  resulting  in  an  increase  in  1901  of  nearly  thirty  million 
passengers  over  those  carried  in  1892. 

As  is  shown  in  Table  3  and  the  discussion  of  Table  9,  the 
increase  in  mileage  in  the  North  and  West  Divisions,  exclusive 
of  about  28  miles,  has  not  been  built  by  the  Union  Traction 
Company,  and,  consequently,  the  normal  increase  in  receipts 
which  would  naturally  accrue  to  new  mileage  has  not  accrued 

to  the  Union  Traction  Company,  but  has  accrued  to  the  Chi- 
cago Consolidated  Traction  Company,  which  has  built  the 

increased  mileage  that  now  exists  in  the  North  and  West 
Divisions  over  that  of  1892,  exclusive  of  the  28  miles  built  by 
the  Union  Traction  Company.  While  the  statement  that  the 
increase  in  the  last  ten  years  in  the  North  Division  is  only  five 
million  passengers,  and  that  the  West  Division  has  only  just 
regained  its  losses  since  1892,  is  true  as  to  the  lines  of  the 
Union  Traction  Company,  it  is  not  true  when  applied  to  all  of 
the  surface  transportation  facilities  of  the  North  and  West 
Divisions. 

FIG.  2.— DIAGRAM  OF  TABLE  NO.  6.   RIDES  PER  CAPITA  PER 
ANNUM  ON  CHICAGO  CITY  RAILWAY  AND  UNION  TRAC- 

TION COMPANY'S  LINES 

The  elevated  competition  in  the  South  Division  has  not 
been  as  serious  as  in  the  other  divisions,  nor  is  it  of  as  recent 

date,  and,  consequently,  it  is  natural'  that  the  increase  in  the 
North  and  West  Divisions,  even  including  the  increase  that 
has  accrued  to  the  additional  mileage  of  the  Chicago  Consoli- 

dated Traction  Company,  has  not  been  as  great  as  in  the  South 
Division,  but  it  is  believed  that  the  time  has  arrived  when  the 
surface  lines  have  overcome  the  effect  of  the  competition  of  the 
elevated  lines  and  that  in  the  future  the  percentage  of  increase 
will  be  as  great  in  the  North  and  West  Divisions  as  in  the 
South  Division. 

Table  No.  6,  not  here  given  but  shown  graphically  in  Fig.  2, 
gives  the  rides  per  capita  per  annum  of  the  population  of  each 
division  cn  the  lines  of  the  divisional  systems;  the  rides  per 
capita  of  the  whole  population  on  each  divisional  system  and 
the  rides  per  capita  of  the  whole  population  on  the  whole 
mileaee. 

This  table  shows  that,  although  the  population  has  increased 

39  per  cent  in  the  last  eight  years,  the  rides  per  capita  have  de- 
creased from  162  to  128,  the  largest  falling  off  being  in  the 

West  Division.  This  is  due  to  elevated  competition  and  the 

fact  that  the  increase  in  population  has  largely  settled  in  re- 
mote outlying  districts,  using  other  means  of  transportation. 

The  figures  also  show  that  the  residents  of  the  West  Divi- 
sion do  not  ride  in  proportion  to  the  population  of  either  of  the 

other  divisions. 

16000 

FIG.  3.-DIAGRAM  OF  TABLE  NO.  9.    GROSS  RECEIPT?  PER  MILE 
OF  TRACK  PER  YEAR  OF  CHICAGO  CITY  RAILWAY  .\ND 

CHICAGO  UNION  TRACTION  COMPANY 

Table  No.  7  gives  the  passengers  carried  per  mile  of  track, 
demonstrating  the  same  point  as  Table  6. 

TABLE  NO.  7 

Passengers  Carried  Per  Mile 
Year.  So.  Div. 
892   585,972 
893   791.677 
894   524,656 
895   546,939 
896   516,984 
897   504,012 
898   487,640 
899   502,500 
900   528,277 
901   545,363 

of  Track — Surface  Lines 

No.  Div. W.  Div. 

Average 

539,533 
516,777 

546,129 

645,389 
543,143 

650,202 

530,459 

430,962 

484,919 576,644 

427,641 

500,845 604,854 

388,75s 

479.838 

603,040 386,405 

473,868 

620,983 

388,810 
471,700 

648,887 

416,000 494,287 

610,842 

433,274 

504,947 

555,043 452,587 515,017 

Table  No.  9,  not  here  given  but  shown  graphically  in  Fig.  3, 
gives  the  gross  receipts  per  mile  of  track  per  year  for  the  last 
ten  years  in  divisions.  The  track  mileage  in  all  three  divisions 
has  increased  during  the  last  ten  years  about  92  miles.  Of 
this,  64  miles  is  in  the  South  Division,  less  than  i  mile  in  the 
North  Division  and  26  miles  in  the  West  Division. 

The  small  increase  in  mileage  in  the  North  and  West  Di- 
visions by  the  Union  Traction  Company  and  its  subsidiary 

companies  is  due  to  the  fact  that  the  Chicago  Consolidated 
Traction  Company  has  built  some  90  miles  within  the  two  di- 

visions' during  the  last  ten  years  which  were  used  to  serve  the 
increasing  population. 

While  nearly  all  the  increased  receipts  of  the  whole  city 
during  the  last  ten  years  is  shown  to  be  in  the  South  Division, 
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owing  to  the  increase  in  mileage,  the  receipts  per  mile  have 
decreased  about  $2,000. 

Table  No.  10,  given  below,  gives  the  car  miles  operated  per 
year  by  divisions  for  the  last  ten  years. 

TABLE  NO.  10 

Car-Miles  Operated  Per  Year,  1892  to  1901— Surface  Lines 

Year                So.  Div.         No.  Div.        W.  Div.  Total 
1892  20,820,710        8,547,791       15,582,142  44.950,643 
1893  26,304,090        9,224,173       16,813,135  52,341.398 
1894  21,047,410        8,793,587       15,671,500  45.512,497 
1895  21,941,900        9,697,326      16,820,525  48,459,751 
1896                 24,552,900      10,590,036      15.703,761  50,846,697 
1897  24,378,000      10,644.270      15,478,263  50,500,533 
1898  24,385,300      10,916,737       16,066,454  51.368,491 
1899  26,371,000      11,189,758      16,618,244  54,179,002 
1900  29,232,360      12,343,787       19,328,434  60,904,581 
1901  30,643,250      11,372,043       19,105,342  61,120,635 

Table  No.  11,  not  here  given  but  shown  graphically  in  Fig. 

4,  gives  the  car  miles  operated  per  mile  of  track  per  year  in 
divisions  for  the  last  ten  years. 

200.000 

180,000 

FIG.  4.-DIAGRAM  OF  TABLE  NO.  11,    CAR-MILES  PER  MILE  OF 
TRACK  PER  ANNUM  ON  CHICAGO  CITY  RAILWAY  AND 

UNION  TRACTION  COMPANY'S  LINES 

Table  No.  12  gives  the  gross  receipts  per  mile  operated  per 
year  in  divisions  for  the  last  ten  years. 

TABLE  NO.  12 

Gross  Receipts  Per  Mile  Operated  Per  Year— Surface  Lines 
So.  Div. 
Rcpts. 
Per  Mile 

Year  Cents 
1892   21.13 
1893   23.04 
1894   20.26 
1895   20.40 
1896. 
1897. 
1898. 
1899. 
1900. 
1901 . 

19.58 
19.76 

19.82 
19.69 
18.96 

19.11 

No.  Div. 

Rcpts. Per  Mile 
Cents 
29.50 

32.68 

28.19 

27.78 26.69 

26.48 
26.76 

27.26 
2330 24.19 

W.  Div.  Total 
Rcpts.  Rcpts. 

Per  Mile  Per  Mile 

Cents 
2943 

30.90 

26.43 

24.71 
25-30 

24.86 
24.76 
25.76 

23.21 24.76 

system  is  compelled  to  run  more  mileage  to  secure  its  business 

than  either  of  the  other  divisions.  This  is  due  to  the  elon- 

gated shape  of  the  territory,  with  consequent  long  routes  and 
the  settlement  of  the  population  at  points  farther  removed 
from  the  business  center  than  in  the  other  divisions.  It  will 

be  noted  that  more  mileage  has  been  run  in  the  North  and 
West  Divisions  since  the  acquisition  of  those  systems  by  the 

Union  Traction  Company,  which  means  that  a  more  liberal 
service  has  been  given.   The  constantly  decreasing  receipts  per 

Cents 

25.60 
27.27 

23.92 

2338 

22,83 22.74 

22.84 

23.12 

21.19 

21.82 

-too  000,000 

FIG.  5.-DIAGRAM  A,  OF  TABLE  NO.  14.  REVENUE  PASSENGERS 
CARRIED  PER  YEAR,  1892-1901— SURFACE  AND  ELEVATED  LINES 

mile  run,  as  shown  in  Table  12,  demonstrate  that  a  more  lib- 
eral policy  in  the  furnishing  of  accommodations  has  been 

adopted  each  year,  and  the  increase  in  receipts  per  mile  run  in 
the  North  and  West  Divisions  over  the  South  Division  is 

mainly  attributable  to  the  fact  of  there  being  a  more  dense 

population  adjacent  to  the  business  center  requiring  shorter 
hauls. 

Table  13  gives  the  revenue  passengers  carried  per  year  by 
the  elevated  lines. 

These  last  three  tables  demonstrate  that  the  South  Division 

J  ABLE  NO.  lo 

Revenue  Passengers  Carried  Per  Year  1892  to  1901— 
Elevated  Lines 

Year  So.  Div.         No.  Div.        W.  Div.  Total 

1892    In  Construction  In  Construction 

1893    30,055.560  '        "  30,055.560 
1894     13,587,855  In  Construction    6,000,000  19.587.855 

1895    14,217,845  "  9,936,450  24,154,295 
1896    13.405.355  "  26,363,907  39.769.262 
1897    13,331,625  "  28,236,528  41,568,153 
1898    18,898,605  "  36,306,408  55,205,013 
1899   22,628,175  "  42,166,559  64,794.734 
igoo    24,990,820       10,185,141       46,109,290  81,285,251 
1901    26,320,150       20,327,005       48,960,994  95,608,149 

Table  14,  not  given  but  shown  graphically  in  Fig.  5,  gives 
the  revenue  passengers  carried  per  year  from  1892  to  1901  on 
the  surface  and  elevated  lines  combined  and  the  percentage  of 

increase  each  year.  This  more  satisfactorily  shows  the  steady 
and  uniform  increase  in  the  total  transportation  business  each 

year,  combining,  as  it  does,  the  competing  systems.  During 

the  nine  years  from  1892  to  1901  the  total  increase  has  been 

55.58  per  cent  over  what  the  gross  receipts  were  for  the  year 

1892,  or  an  average  of  6.18  per  cent  per  annum,  not  com- 
pounded, or  5  per  cent  per  annum  compounded.   The  surface 
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lines  carried  during  1901  73.62  per  cent  of 

the  total  passengers  carried  and  the  ele- 
vated lines  26.38  per  cent.  As  the  elevated 

lines  have  about  settled  down  to  their  nor- 
mal business  they  should  only  be  credited 

with  a  share  of  the  increase  in  the  future 

equal  to  the  proportion  of  their  business  to 
the  total  business.  On  this  basis,  and  as- 

suming that  the  increase  in  the  future  will 
be  at  the  same  rate  as  that  in  the  past,  the 
surface  lines  should  be  credited  with  4.55 
per  cent  of  the  increase  and  the  elevated 
with  1.63  per  cent,  respectively,  if  figured 
not  compounded,  or  3.68  per  cent  and  1.32 

per  cent,  respectively,  if  figured  com- 
pounded. 

Tables  and  curves  are  given  in  the  report 
which  show  the  percentage  of  increase  of 

population  and  passenger  earnings  on  sur- 
face and  elevated  lines  from  1892  to  1900. 

The  population  increased  nearly  9  per  cent 

between  1892  and  1894,  while  the  riding  in- 
creased less  than  3  per  cent.  Between  1896 

and  1898,  covering  the  period  of  labor 
troubles,  the  population  increased  about 
14^  per  cent  and  the  riding  only  7J4  per 

cent.  Between  1898  and  1900  the  popula- 
tion increased  8j4  per  cent  and  the  passen- 
gers carried  nearly  17  per  cent.  These  fig- 
ures would  tend  to  demonstrate  that  pros- 

perous and  depressed  times  affect  the  trans- 
portation business  more  than  increase  in 

population  does. 
DEDUCTIONS 

The  deiluctions  to  be  drawn  from  this  in- 
formation are : 

First — That  the  normal  increase  in  popu- 
lation up  to  and  including  1892  was  at  the 

rate  of  about  11.2  per  cent  per  annum  com- 
pounded, and  that  since  and  up  to  1901  the 

increase  has  dropped  to  less  than  5  per  cent 
per  annum,  although  the  figures  for  1901 
and  estimated  figures  for  1902  bring  the 
average  for  this  last  year  up  to  7.7  per  cent. 

Second — That  the  elevated  competition, 
labor  disturbances  and  depressions  in  the 

industrial  world  at  the  several  periods  dur- 
ing the  last  ten  years  and  the  earnings  of 

the  mileage  built  by  the  Chicago  Consoli- 
dated Traction  Company  have  practically 

offset  any  benefits  which  might  have  ac- 
crued to  the  surface  lines  of  the  Union 

Traction  Company  in  the  North  and  West 
Divisions  from  increase  in  population — its 
gross  receipts  during  the  last  year  being 
approximately  equal  to  what  they  were  in 
1892. 

Third— That  the  Chicago  City  Railway 
Company  in  the  South  Division  has  met  all 
competition  and  depression  and  shows  an 
increase  of  passengers  carried  during  the 
year  of  1901  of  thirty  million  passengers 
over  the  number  carried  during  the  year  of 
1892,  or  about  34  per  cent  increase  in  nine 

years. 
Fourth- — That  in  a  city  the  size  of  Chi- 

cago the  increase  in  population  per  year,  as 
recorded  since  1892,  does  not  seem  to  have 
as  much  influence  in  increasing  earnings  of 
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the  transportation  business  as  do  depressed  times  in 
decreasing  them  or  prosperous  times  in  augmenting 
them. 

POPULATION  INCREASE  IN  OTHER  CITIES 
In  order  to  arrive  at  a  basis  on  which  to  estimate 

the  future  growth  of  Chicago  and  the  future  gross 
earnings  and  requirements  of  the  street  railway  Hnes 
in  Chicago  figures  were  obtained  and  curves  plotted 
from  the  leading  cities  of  the  world. 

It  was  found  that  Chicago  has  increased  in  popu- 
lation at  a  much  mqre  rapid  rate  than  any  other 

large  city,  but  it  cannot  be  hoped  that  it  will  perma- 
nently maintain  its  present  rate  of  increase. 

The  increase  in  the  population  of  London  from 
1800  to  i860  was  at  an  average  of  1.8  per  cent  per 

annum;  from  1861  to  1891  at  1.22  per  cent  per  an- 
num; from  1891  to  1901  at  1.55  per  cent  per  annum. 

Paris,  between  1800  and  1900,  increased  1.675  P^^ 

cent  per  annum. 
Berlin,  from  1861  to  1900,  increased  3.225  per  cent 

per  annum,  or  the  highest  rate  of  any  European  city. 
Philadelphia,  between  1800  and  1900,  increased  3.5 

per  cent  per  annum. 
New  York,  for  the  same  period,  increased  3.6  per 

cent  per  annum. 
The  territory  now  constituting  Greater  New  York, 

between  1800  and  1880,  increased  4.06  per  cent  per 
annum.  The  same  territory  between  1870  and  1900 
increased  2.8  per  cent  per  annum,  or  for  the  century, 

1800  to  1900,  the  increase  was  3.9  per  cent  per  an- 
num. 

On  Plate  13,  Curve  A,  is  given  the  average  rate  of 

annual  increase  of  population  of  all  the  cities  con- 
sidered for  different  periods  of  time.  This  shows 

that  the  average  rate  of  increase  for  all  these  cities 
is  a  gradually  decreasing  one.  Curve  B  represents 
this  gradual  rate  of  decrease  of  the  average  rate  of 
increase  and  forms  the  basis  of  a  law  which  is  made 
use  of  a  little  later. 

Plate  14  shows  Curves  C  to  L  inclusive,  which 
represent  the  increase  in  population  of  the  city  of 

Chicago  for  a  period  of  fifty-two  years  from  1900, 
under  different  assumed  rates  of  increase  figured 
from  the  foregoing  law.  If  the  national  and  local 
conditions  governing  Chicago  should  average  in  the 
future  as  they  have  in  the  past  it  is  fair  to  suppose 
that  the  law  of  decreasing  rate  of  yearly  increase 
derived  from  the  average  curve  of  other  cities  would 
hold  and  that  the  population  in  1952  would  be  13,- 
250,000.  This  is  starting  with  7  per  cent  increase 
for  1902.  Taking  3  per  cent  as  a  basis  upon  which 

to  apply  the  law  instead  of  7  per  cent,  a  curve  is  ob- 
tained conforming  to  the  average  growth  of  the 

European  cities  considered.  This  growth  shows  the 
population  of  Chicago  in  1952  as  5,250,000.  The  two 
curves,  I  and  G,  Plate  14,  of  population  increase  as 

determined  according  to  the  law  of  decrease  in  popu- 
lation increase,  represent  the  limits  between  which 

the  growth  in  population  of  Chicago  should  vary. 
The  probable  average  growth  of  any  city  cannot  be 
determined  with  any  degree  nf  safety  except  within 
certain  limits.  This  is  well  illustrated  in  the  case  of 

Philadelphia.  Prior  to  1861  any  law  applied  to  its 

growth  at  that  time  would  have  shown  a  rapid  in- 
crease in  population,  whereas  the  growth  dropped  in 

five  years  from  33  per  cent  per  annum  to  9.7  per  cent 
and  in  another  five  years  to  2.9  per  cent. 

PROBABLE  FUTURE  GROSS  RECEIPTS 

In  order  to  approximate  the  gross  receipts  for  the 
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future  of  the  surface  and  elevated  lines,  the  receipts  per  capita 

of  seventy-four  cities  of  the  United  States  of  different  popula- 
tion, including  St.  Paul,  Minneapolis,  St.  Louis,  Boston  and 

FIG. 

M  n 

6.-CURVE  OF 
2       Pf       2  S 

COEFFICIENT    OF  RIDES  AND  GROSS  RECEIPTS  PER  CAPITA 
IN  CITIES  OF  THE  UNITED  STATES 

From  Tables  16  and  17  it  will  be  seen  that  the  Chicago  City 

Railway  Company  operates  its  cable  lines  for  2  cents  a  car  mile 
less  than  its  electric  service,  while  it  costs  the  Union  Traction 

Company  about  2  cents  a  car  mile  more 
than  its  electric  service.  This  is  due 

largely  to  the  fact  that  in  the  South 
Division  about  45  per  cent  of  the  total 
business  is  done  on  the  cable  lines,  re- 

quiring only  three  power  plants.  In 
the  North  and  West  Divisions  only 

34>^  per  cent  of  the  total  business  is 
done  on  the  cable,  requiring  eight  ex- 

tensive power  plants  for  the  operation 
of  the  cable  system.  While  a  change 
from  cable  to  electric  power  in  the 
South  Division  would  not  apparently 

save  money  in  operation,  the  increase 
which  could  be  obtained  in  speed  and 
the  more  elastic  methods  of  routing 

that  could  be  adopted  would  be  of  ma- 
terial benefit  to  the  company  as  well  as 

the  public. 
In  the  North  and  West  Divisions, 

had  the  cable  lines  been  electric  during 
their  last  fiscal  year,  the  company 
would  have  saved  over  2  cents  a  mile 
on  all  car  mileage  operated  by  cable, 

New  York,  were  compiled.  The  curve  in  Fig.  6  was  then  plot- 
ted, showing  the  relation  of  traffic  and  gross  receipts  per  an- 
num per  capita  of  population.  According  to  this  curve,  for  a 

city  of  750,000  inhabitants  the  gross  receipts  should  be  about  $8 
per  capita  per  year;  for  a  city  of  2,000,000  it  should  be  $10.60 
per  capita,  and  for  a  city  of  4,500,000  it  should  be  $13  per 

capita.  Applying  these  figures  to  the  Curves  I  and  G  of  popu- 
lation increase  (Plate  14),  the  total  gross  receipts  for  1952 

should  be  $222,500,000  on  the  7  per  cent  increase  basis  and 
$70,000,000  on  the  3  per  cent  increase  basis.  The  probability 
is  that  an  average  curve,  as  shown  on  Curve  K,  Plate  14,  would 

approximate  the  actual  growth  of  the  future.  Curve  L  repre- 
sents the  probable  gross  receipts  for  this  rate  of  increase. 

From  the  above  it  is  reasonably  clear  to  the  author  that  the 
true  rate  of  increase,  and  consequently  the  true  rate  upon 

which  to  base  future  earnings  of  the  street  railways  of  Chi- 
cago, is  a  varying  one,  for,  while  it  may  hold  at  the  rate  of  5 

per  cent  or  6  per  cent  per  annum  for  some  time  to  come,  it 
cannot  be  held  at  this  rate  permanently  and  must  gradually 
decrease,  contrary  to  the  generally  accepted  opinion  on  this 
subject.  The  compounding  feature,  which  must  be  taken  into 
account  in  every  correct  analysis  of  the  subject,  is  frequently 
left  out  of  the  account.  Operating  expenses  might  be  slightly 
decreased  with  the  increase  of  population,  but  as  this  varies 

with  the  quality  of  service  demanded  it  cannot  be  predeter- 
mined and  must  be  assumed  at  some  fixed  percentage  of  the 

gross  receipts  for  comparison.  Mr.  Arnold  cannot  see  his  way 
clear  to  recommend  the  assumption  of  any  fixed  percentage  of 
increase  in  gross  receipts  for  any  great  length  of  time,  but  has 

endeavored  to  give  as  complete  analysis  of  the  subject  as  prac- 
ticable to  form  the  basis  for  intelligent  discussion.  If  a  money 

compensation  is  to  be  required  by  the  city  for  franchises  the 
only  just  basis  of  compensation  should  be  a  percentage  of  the 
gross  receipts  of  each  of  the  companies,  payable  annually.  No 
definite  amount  of  compensation  independent  of  the  gross  re- 

ceipts can  be  justly  fixed  in  advance. 
OPER.'VIING  AND  FINANCIAL  STATISTICS 

Because  of  the  lack  of  uniformity  in  methods  of  accounting 
onlv  the  figures  of  the  present  companies  for  one  year  ended 

Jan.  3,  1902,  are  given.  Tables  16  and  17  give  statements 
in  condensed  form  of  the  Chicago  City  Railway  Company  and 
the  Chicago  Union  Traction  Company. 

or  about  $225,000  for  the  two  divisions. 

TABLE  NO.  16 

Statements  of  Operations— Chicago  City  Railway  Company 
Year  Ending  Dec.  31,  1901 

Items            Electric  Cable  Horse 
Maintenance  of 

Way  and 
Equipment  .   $278,385.25  $262,381.18  $945-58 

Power  Pro- duction              199,540.75  150,850.70 

Conducting  Trans- 
portation   ..  1,688,428.40  1,025,081.64  26,541.57 

Cost  of  Op- erating           2,166,354.40  1.438,313.52  27,487.15 
Receipts  from 

Passengers  .  3,647,735.61  2,188,588.15  20,662.85 
Net  Earnings 

from  Opera- 
tion of  Cars.  1,480,781.21  750,274.63  *6,824.30 

Miles  Run             16,727,540  13,809,620  106,090 
Passengers 
Carried  ...       73403.433  44.041. 678  418,879 

21  8-ioc 

Receipts  per 
Mile   

Operating  Cost 
per  Mile  .... Percentage  of 
Ope  rating 
Expenses  to 

Gross  Re- ceipts   59  40-100% 
Per  Cent  of  Total — Miles  Run  . 

Passenger 

15  8-ioc     19  5-10C 

12  95-iooc       10  41-iooc  25  90-iooc 

Receipts 54  59-100% 62  28-I0O%o 

65  72-100%. 

45  o6-ioo%o 

37  37-100%, 

133% 

35-ioo%o 

35-ioo%o 

Total 

$541,712.01 350,391-45 

2,740,051.61 
3,632,155.07 

5.856,386.61 2,224,231.54 

30,643,250 117,863,990 Average 

19  i-ioc II  85-iooc 

62  02-100%) 
IOO%o 100% 

Loss. 
TABLE  NO.  17 

Statement  of  Operations — Chicago  Union  Traction  Co. 
Ending  June  30,  1902 

Items  Electric 
Maintenance  of  Way  and 
Equipment    $610,054.57 

Power  Production    322,104.95 
Conducting  Transportation  1,868,035.14 
Cost  of  Operating    2,800,194.66 
Receipts  from  Passengers,  4,923,089.41 

Cable 

$480,842.03 2,39.973-59 

1,049,709.15 1.770,524.77 

^,856,971.74 

21,004.73* 

Year 
Total 

$1,090,896.60 
562,078.54 

2,917.744-29 

4570,719-43 7,801,075.78 
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Items 
■  Electric 

Cable Total 
Net  Earnings  from  Opera- 

3,230,356.35 tion  of  Cars  2,122,894.75 1,107,451.70 .  20,018,334 
10,619,779 

30,732,051 

93,938* 

Passengers  Carried  .  98.562,555 
57,154,184 156,136,898 

420,159* 
Receipts  per  Mile  

24  S9-I0OC 26  90-iooc 
25  38- I 00c 

22  36- I 00c* Operating  Cost  per  Mile, .  .    13  98-iooc 16  52-iooc 14-87- lOOC Percentage    of  Operating 
Expenses  to  Per  Cent  1 Df 

58  59-100% 
Total  Gross  Receipts.. .  56  87-100% 61  52-100% 

Miles  Run   .  65  X3-ioo% 
34  55-100% 

100% 

32-100%* Passenger  Receipts   ,  .  63  10-100% 36  62-100% 

100% 

28-100%* 
•  Horse. 

Table  No.  18  gives  a  further  statement  of  the  finances  of  the 
two  companies  for  the  same  period. 

TABLE  NO.  18 

Statement  of  Operations.    One  Year— Chicago  City  Railway  Co. 
and  Chicago  Union  Traction  Company 

Chicago  City  Chicago 
Items  Ry.  Co.  U.  T.  Co.  Combined 

Net  Earnings  from  Opera- 
tion of  Cars,  per  Tables 

16  and  17  $2,224,231.54    $3,230,356.35  $5,454,587-89 
Income       from  Other 
Sources    43.884.68  43,884.68 

Chartered  Cars    4,264.65 
U.  S.  Mail    19,779-35 
Advertising   33, 525-00 
Rents,  Land  &  Buildings.  .  .  49,703-o6 
Rents,    Tracks    and  Ter- 

minals   10,000.00 
Interest  on   Deposits  and 
Loans    9,786,67 
Miscellaneous   14.335.07  141,393.80 

$2,268,116.22  $3,371,750.15  $5,639,866.37 
DEDUCTIONS 

Depreciation    $180,000.00 
Interest  on  Bonded  In- 

debtedness, Now  Retired  103,938.75 
General  Taxes    237,018.00 
Dividend  9  per  cent  on 

$18,000,000  Capital  Stock  1,620,000.00  2,140,956.75 
Taxes   $614,416.93 
Interest  on  Loans                                •  117,784.20 
Premiums  on  Bonds  Pur- 

chased   2,397.04 
Bond  Interest    1,250,740.00 
Rentals  on  Stocks   1,633.939-66  3,619,277.83 
Surplus    127,159.47 
Deficit    247,527.68  120,368.21 

PAYMENTS  TO  THE  CITY 

Complying  with  the  provisions  of  certain  ordinances  under 
which  it  is  operating  the  Chicago  City  Railway  Company  pays 

annually  for  paving,  sprinkling,  heating  and  license  fees  $216,- 
537,  or  nearly  i  per  cent  of  the  total  gross  receipts  of  the 
company  from  all  sources.  This  amount  is  practically  a  fixed 

charge,  but  does  not  include  taxes.  The  Chicago  Union  Trac- 
tion Company  pays  annually  $187,799.06  for  similar  items,  or 

slightly  over  one-half  of  i  per  cent  of  the  gross  receipts  of  the 
company  from  all  sources.  There  are  also  other  items  cover- 

ing repairs  to  pavements,  bridges,  viaducts  and  subscriptions 
to  track  elevation  and  viaduct  construction,  but  these  are  not 
fixed  annual  charges  and  hence  are  not  enumerated. 

CAPITALIZATION 

The  total  capitalization  of  the  Chicago  City  Railway  Com- 
pany is  represented  by  its  capital  stock  of  $18,000,000,  on 

which  it  is  paying  at  the  present  time  9  per  cent  annual  divi- 
dends, or  $1,620,000.  The  Chicago  Union  Traction  Company, 

on  its  West  Side  system,  has  assumed  mortgages  and  guaran- 
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teed  dividends  on  capital  stock  in  outlying  companies  to  the 

amount  of  $33,682,300,  upon  which  the  annual  interest  is 

$2,179,895.  The  North  Side  system  stock  and  bonds  to  out- 
lying companies  amounts  to  $16,220,000,  with  an  annual  fixed 

charge  of  $1,464,980.  The  total  underlying  securities  of  the 
Chicago  Union  Traction  Company  are,  therefore,  $49,902,300, 
with  annual  fixed  charges  of  $3,644,875.  Added  to  this  is 
$12,000,000  in  5  per  cent  accumulative  preferred  stock  of  the 
Chicago  Union  Traction  Company  and  $20,000,000  common 
stock.  The  total  liabilities  of  the  Chicago  Union  Traction 
Company  are,  therefore,  $81,902,300,  with  annual  fixed  charges 

of  $4,244,875.  Deductions  from  this  bring  the  net  total  capi- 
talization from  the  Union  Traction  system,  not  including  the 

Consolidated  system,  which  it  owns,  down  to  $75,097,100,  on 
which  the  fixed  charge,  including  bond  interest,  guaranteed 
stock  dividends  and  dividends  on  preferred  stock,  but  not 
dividends  on  common  .stock,  amounting  to  $3,482,560. 

THROUGH  ROUTES,   UNIVERSAL  TRANSFERS  AND  THE  ONE- 
CITY,  ONE-FARE  QUESTION 

Part  IV.  takes  up  the  cjuestions  of  the  best  routing  of  cars 
and  universal  transfers  over  the  entire  city.  There  seems  to 
be  a  sentiment  in  favor  of  securing  for  Chicago  in  the  adjust- 

ment of  the  transportation  question  one  fare  within  the  limits 
of  the  territory  served  by  the  companies  at  present  affected  by 
the  franchises.  Although  this  is  the  sentiment,  no  one  seems 
to  have  devised  any  practical  way  to  accomplish  it.  Some 

favor  having  cars  of  one  company  use  the  tracks  of  other  com- 
panies, giving  through  service  between  divisions  without 

change  of  cars ;  others  favor  the  unrestricted  change  of 
transfers  to  accomplish  the  same  end,  and  still  others  think  that 
nothing  but  the  consolidation  of  management  on  some  basis 
would  accomplish  the  result.  In  steam  railroad  operation,  one 
company  frequently  utilizes  the  trackage  of  another  for  the 
purpose  of  perfecting  more  desirable  routes.  In  such  cases  it 
is  an  easy  matter  to  account  for  the  business  done,  because  the 
stations  are  fixed  and  all  traffic  is  subject  to  the  supervision  of 
the  conceding  company.  In  street  railway  operation  it  is  not 
so  easy.  Several  proposed  plans  are  briefly  discussed  in  the 
report.  The  great  desirability  of  transportation  by  through 
routes  from  one  division  to  another  is  recognized,  and  it  is 
considered  that  this  can  be  done  in  an  equitable  manner,  pro- 

vided the  committee  should  see  fit  to  require  it  after  consider- 
ing it  in  connection  with  other  subject  matter  of  the  report. 

One  method  oi  accomplishing  this,  and  a  comparatively 

simple  one,  would  be  to  equip  each  car  with  two  cash-fare 
registers,  one  register  to  be  used  to  record  all  fares  originating 
north  of  any  fixed  line  in  the  business  district,  say  Monroe 
Street.  South  of  this  point  the  use  of  the  first  register  would 
1)6  discontinued  by  locking  it,  or  otherwise,  and  the  other 
register  brought  into  use.  It  is  believed  that  this  principle 

could  be  applied  in  such  a  manner  as  fully  to  meet  all  con- 
ditions. If  this  plan  should  not  be  satisfactory  to  the  com- 

panies they  would  probably  soon  agree  upon  some  other 
method  of  accomplishing  the  object,  if  conditions  made  it necessary. 

UNIVERSAL  TRANSFERS 

Universal  transfers  to  accomplish  the  desired  end  of  one 

fare  within  the  city  limits  would  be  equitable  to  both  com- 
panies if  the  average  length  of  riding  in  the  two  territories 

were  the  same.  The  average  length  of  the  present  routes  on 
the  Chicago  City  Railway  Company  is  10.37  mdes.  Those  of 
the  Lhiion  Traction  Company  average  7.69  miles.  The  possible 
average  ride  fi)r  all  passengers  hauled  by  the  City  Railway 
Company  on  transfers  issued  l>y  the  Union  Traction  Company 
would  be  2.68  miles  longer  than  on  the  Union  Traction  Com- 

pany's lines.  The  population  of  North  and  West  Divisions 
is  in  excess  of  the  South  Division,  which  is  occupied  by  the 

Chicago  City  Railway ;  consequently  the  initial  travel  would 
be  greater  from  the  lines  of  the  Union  Traction  Company,  but 
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this  would  be  equalized  by  the  cash  fare'  received  from  the 
South  Side  lines  on  the  return  trip.  The  method  of  settlement 
between  the  two  companies  would  be  to  pay  5  cents  cash  for 

each  transfer  presented  by  one  company  in  excess  of  the  trans- 
fers presented  by  the  other.  This  method  of  operation,  while 

feasible  and  equitable  as  between  companies,  would  be  unsatis- 
factory to  the  public  in  operation  because  of  the  large  number 

of  loops  converging  at  one  point  down  town,  creating  a  large 
number  of  grade  crossings  at  loops  and  materially  diminishing 
the  terminal  capacity  of  the  downtown  district.  The  holder 
of  a  transfer  from  one  line  to  another  in  the  business  center 

would  be  compelled  to  walk  from  one  to  four  blocks.  Of 

course,  it  is  true  at  the  present  time,  under  the  double-fare 
system,  that  passengers  desiring  to  utilize  both  systems  must 
walk  certain  distances  in  changing  from  one  system  to  another, 
but  this  disadvantage  should  be  eliminated  in  the  future. 

JOINT  USE  OF  TRACKS 

Each  company  should  give  up  its  present  tracks  in  the  busi- 
ness district  and  accept  new  grants  on  a  plan  best  suited  for 

the  accommodation  of  the  passengers  from  each  division. 

IS  THE  ONE-FARE  IDEA  FEASIBLE? 

Could  a  company  afford  to  conduct  the  transportation  busi- 
ness of  Chicago  on  the  basis  of  one  fare  within  the  city  limits 

in  the  territory  now  occupied  by  the  two  principal  companies  ? 
In  the  absence  of  a  practical  demonstration  any  answer  to  this 

question  must  be  considered  as  a  matter  of  opinion.  The  ex- 
treme distance  served  by  the  two  present  companies  is  about 

17  miles  from  north  to  south.  One  fare  would  not  be  feasible 
if  every  passenger  traveled  all  this  distance,  or  even  half  this 
distance.  However,  the  dense  population  of  the  city  is  located 

north  of  Fifty-Fifth  Street,  east  of  California  Avenue  and 
south  of  Diversey  Boulevard.  Within  these  boundaries  the 
large  percentage  of  the  traffic  is  by  the  surface  lines.  Outside 
of  these  boundaries  the  population  seeks  other  more  rapid 
means  of  transportation  to  the  business  center.  The  extreme 
distance  north  and  south  within  these  boundaries  is  only  10 
miles,  a  less  distance  than  it  is  possible  to  ride  at  present  on 

either  company's  lines  for  one  fare.  The  present  fare  would 
not  be  sufficient  if  it  were  not  that  only  a  small  proportion  of 

the  passengers  avail  themselves  of  the  extreme  privileges  al- 
lowed. It  is  considered  that  the  same  would  be  true  if  the 

privileges  were  extended  to  the  entire  territory  embraced  by  the 

lines  of  the  two  companies  and  that  the  extra  short-haul  travel 
between  divisions  that  would  be  induced  by  the  extension  of 
tb.ese  privileges  would  compensate  for  the  loss  of  double  fares 
between  divisions.  The  fact  must  be  recognized  that  about  80 
per  cent  of  the  whole  present  travel  for  all  divisions  on  the 

surface  lines  is  to  and  from  the  business  center,  and  the  privi- 
lege of  one  fare  between  divisions  would  not  appreciably  alter 

this  fact.  The  operating  expenses  would  not  be  materially  in- 
creased in  proportion  to  the  gross  receipts,  because  the  same 

total  number  of  cars  that  are  in  operation  now  would  do  the 

same  amount  of  business  as  they  do  now,  but  differently  dis- 
tributed. 

As  will  be  shown  in  Part  V  of  this  report,  which  outlines  a 
consolidated  plan  of  operation,  practically  the  same  service  as 
is  being  given  at  the  present  time  can  be  given  with  200  cars 
less  because  of  the  increased  speed  obtained  by  the  change  of 
the  cable  lines  to  electric  and  the  greater  facilities  of  operating 
by  through  routes  as  against  the  present  divisional  operation. 
To  this  can  be  added  the  saving  in  superintendence  and  in  the 
maintenance  of  only  one  organization.  It  is  my  opinion,  after 
a  careful  canvass  of  the  matter,  that  a  unified  company  could 
afford  to  furnish  transportation  facilities  to  the  entire  territory 
embraced  by  the  lines  of  the  Chicago  City  Railway  Company, 

the  Chicago  Union  Traction  Company  and  the  Chicago  Con- 
solidated Traction  Company  within  the  city  limits  for  a  single 

fare,  ar.d  that  companies  operating  under  divisional  owner- 

ship or  management  could  guarantee  the  same  privilege  if 
properly  protected  against  the  fraudulent  use  of  transfers,  but 
at  a  slightly  increased  expense  over  that  of  a  unified  company. 

SUGGESTIONS  FOR  UNIFIED  STREET  RAILWAY  SYSTEMS  IN CHICAGO 

Part  V  of  the  report  contains  recommendations  for  a  gen- 
eral plan  of  surface  transportation  under  consolidated  manage- 

ment, including  the  subways  required,  routes  recommended, 
number  of  cars  and  headway  of  cars,  schedule  of  streets  and 
estimates  of  cost  to  produce  such  a  system,  with  estimates  of 
the  earnings  to  be  derived.  As  previously  pointed  out,  it  is 

considered  that  the  unification  of  management  must  be  prece- 
dent to  any  really  satisfactory  and  permanent  solution  of  the 

problem. SUBWAYS  UNDER  UNIFIED  MANAGEMENT 

If  subways  were  built  for  the  accommodation  of  cars  under 
the  present  plan,  with  no  grade  crossings,  the  subway  system 
would  consist  of  a  number  of  small  loops  disconnected  and 
entering  from  each  division.  With  such  a  system  of  subways 
installed  the  realization  of  an  ideal  system  of  interdivisional 
transportation  would  be  indefinitely  postponed. 

The  desire  for  subways  in  Chicago  has  arisen  because  of  the 
congestion  in  the  streets  in  the  business  district.  If  subways 
are  built  they  should  reduce  congestion  to  a  minimum  and 
render  the  most  service  to  the  public  with  a  view  to  the  future 
good  of  the  city.  The  congested  area  is  about  twice  as  long 
north  and  south  as  it  is  broad  east  and  west.  Entrance  to  this 

area  from  the  south  is  narrowed  by  the  course  of  the  river. 
Logically,  subways  designed  to  avoid  or  decrease  congestion 
should  pass  the  long  way  of  the  congested  district.  Following 
this  course  of  reasoning,  the  recommendations,  given  in  detail 
later,  are  for  north  and  south  subways  between  Fourteenth 

Street  and  Indiana  Street,  and  in  one  plan,  which  will  be  out- 
lined later  on,  are  connections  to  two  tunnels  at  present  leading 

to  the  West  Division. 

GENERAL  PLAN  OF  UNIFIED  OPERATION 

The  north  and  south  tracks  of  the  three  divisions,  including 
those  west  of  the  river,  should  be  connected  and  through 
north  and  south  lines  of  cars  should  be  operated  on  each  street, 

these  lines  to  be  designated  the  "trunk  system."  Upon  the 
east  and  west  tracks  of  the  three  divisions,  through  east  and 
west  lines  of  cars  should  be  operated  on  each  street,  these 

lines  to  be  designated  the  "cross-town  system."  Upon  the 
diagonal  avenues  radiating  from  the  business  center  there 
should  be  operated  lines  of  cars  between  the  northeast  and 
southwest  and  between  the  southeast  and  northwest  divisions 

of  the  city  through  the  business  center,  designated  the  "avenue 
system."  As  the  business  center  is  the  objective  point  of  a 
large  portion  of  the  travel,  especially  morning  and  night,  what- 

ever service  is  found  necessary  to  augment  the  service  already 
set  forth  should  be  operated  as  at  present  from  divisions  to  the 
business  center  and  return.  To  serve  local  travel  in  the  busi- 

ness district  and  transfer  passengers  between  railroad  depots 
there  should  be  a  local  downtown  route  which  should  receive 
and  issue  transfers  to  and  from  all  lines  entering  the  business 
district.  With  a  sufficient  number  of  cars  of  proper  design, 

properly  routed  and  operated  under  adequate  headway  under 
this  general  plan,  the  citizens  of  Chicago  would  have  a  system 
of  transportation  that  would  only  be  excelled  in  cities  where 
elevated,  underground  and  surface  systems  exist  under  one 
control  and  are  all  used  to  equalize  time  and  distance  within 
the  city  limits.  The  problem  submitted  for  report  covers  only 
a  rearrangement  of  surface  transportation  without  regard  to 
the  elevated  system. 

SUBWAY  RATES 

Conforming  to  the  fundamental  principle  that  transportation 
should  be  conducted  so  as  to  give  the  through  traffic  the  right 

of  way  or  route  in  the  channel  of  least  resistance,  and  recog- 



January  17,  1903.] STREET  RAILWAY  JOURNAL. 121 

nizing  that  a  large  portion  of  the  through  traffic  will  be  con-  touted  to  the  tracks  leading  to  the  most  western  subway,  as 
ducted  between  the  North  and  South  Divisions  contiguous  to  quite  a  proportion  of  the  traffic  from  the  westerly  portion  of 

the  lake  shore  and  over  the  "avenue  lines"  through  the  busi-  the  South  Division  and  from  the  West  Division  terminating 
ness  center,  the  subway  system  of  Chicago  should  consist  of  'n  the  business  center  will  naturally  be  brought  in  over  the 

^1  Collis«iii,  J 

MAP  NO.  11,  SHOWING  SUBWAY  PLAN  NO.  1 

MAP  NO.  10,  SHOWING  SUGGESTED  SURFACE  LOOPS  IN  CONNECTION  WITH  SUBWAY  PLAN  NO.  1,  AND  RECOM- 
MENDED AS  A  SURFACE  DISTRTllUTION    SYSTEM,  IN  CONNECTION  WITH  ALL  FLANS 

subways  between  Fourteenth  Street  and  Indiana  Street  under 
llie  north  and  south  streets  best  adapted  to  serve  the  north  and 
south  through  traffic,  with  east  and  west  connections  (see  Sub- 

way Plan  I  on  Map  ii)  from  the  most  westerly  subway  to  the 

two  terminals  leading  to  the  western  division.  The  "avenue" 
through  traffic  from  the  North  and  South  Divisions  should  be 

"avenue"  lines  and  from  lines  leading  into  the  avenues.  Two 
subway  loops  for  the  joint  use  of  this  traffic,  terminating  in 
the  business  center,  should  be  constructed,  using  the  most 
\vCL-terly  north  and  south  subway  for  the  east  side  of  each  loop. 
All  other  cars  from  the  West  Division  and  from  the  westerl; 

[xirtion  of  the  .South  Div-isinn  would  be  brought  into  tlic  busi- 
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ness  district  over  the  bridges  and  returned  via  surface  loops 

(see  Map  10)  over  cross-connecting  subways,  as  shown  on  the 
map.   By  this  plan  the  following  results  would  be  obtained  : 

First — The  greatest  possible  capacity  of  the  limited  area  of 
the  business  district  would  be  utilized  for  terminal  facilities. 

Second — All  through  traffic  via  the  business  center  would 
be  taken  through  the  congested  district  underground,  saving 

time  to  the  passenger  and  relieving  the  congestion  in  this  dis- 
trict. 

Third — All  subways  would  be  on  a  high  level  without  grade 
crossings,  thus  cheapening  the  construction  and  not  interfering 

Vv'ith  existing  low-level  improvements. 
Fourth — All  river  tunnel  approaches  within  the  business 

center  would  be  closed. 
Fifth — As  all  traffic  from  the  North  and  South  Divisions 

would  be  underground,  if  Surface  Plan  No.  i  (Map  10)  were 
used,  grade  crossings  of  surface  loops  would  be  eliminated, 
except  those  incident  to  the  operation  of  the  local  distributing 
-_v  ?tcm. 

SURFACE  TRACKS  IN  CONNECTION  WITH  SUBWAYS 

Many  have  an  idea  that  a  subway  system  in  the  business  dis- 
trict of  Chicago  will  do  away  with  all  surface  tracks.  While 

this  would  be  desirable,  it  is  impracticable  to  devise  sufficient 
terminal  capacity  in  the  limited  number  of  streets  embraced  in 

the  business  district  and  avoid  grade  crossings  without  adopt- 
ing a  high  and  low  level  subway  system,  as  hereinafter  dis- 

cussed. Whatever  additional  terminal  facilities  not  afforded 

by  the  subway  are  required  in  the  plan  under  discussion,  which 
is  Subway  Plan  No.  i  (Map  11),  in  combination  with  Surface 
Plan  No.  I  (Map  10),  must  be  arranged  on  the  surface.  As  the 
r.umber  of  highways  entering  the  business  center  from  the 
.south  and  available  for  street  car  operation  is  limited  to  three, 
and  as  the  number  entering  from  the  north  is  limited  to  four, 
and  as  the  natural  trend  of  through  traffic  is  in  a  northerly  and 
southerly  direction  parallel  to  the  water  front,  it  is  necessary 
to  locate  the  subway  for  the  accommodation  principally  of  the 
North  and  South  Divisions.  (The  report  then  enters  into  a 

discussion  of  the  particular  routes  suggested.)  By  this  ar- 
rangement of  surface  loops  all  tracks  except  those  at  street 

i'ltersections  would  be  eliminated  from  La  Salle  and  Washing- 
ton Streets.  It  would  be  possible  to  bridge  the  river  at  La 

Salle  Street  by  the  abandonment  of  the  tunnel  and  give  a  boul- 
evard entrance  into  and  through  the  business  center  by  con- 

necting with  Jackson  Boulevard  and  on  Washington  Street  to 
Michigan  Avenue.  The  route  of  the  business  center  system  is 
then  discussed. 

Map  No.  9  is  of  the  new  proposed  complete  railway  system 
for  the  entire  city,  with  the  headway  and  distribution  of  cars 
indicated  for  the  time  of  maximum  traffic.    This  map  is  con- 

tained on  the  large  inset  sheet  which  accompanies  this  issue. 
LOOP  CAPACITIES 

Fifteen  loops  is  the  maximum  capacity  of  the  present  high- 
way entrances  to  the  business  district.  It  was  shown  in  Part 

II.  how  many  passengers  must  be  moved  from  the  business 
district  in  one  hour.  On  the  fifteen  loops  provided  in  Plan  No. 
I  the  present  traffic  from  each  division  could  be  taken  care  of 
and  an  ultimate  capacity  of  about  three  times  the  present  needs 

provided  for,  assuming  that  cars  were  operated  on  ten-seconds 
headway  over  each  loop  and  that  sixty  people  were  carried 

per  car.  This  would  take  care  of  324,000  per  hour,  correspond- 
ing to  a  population  of  5,000,000. 

UNIVERSAL  TRANSFER  SYSTEM 

A  system  of  transfers  similar  to  that  in  use  by  the  Metropoli- 
tan Street  Railway  in  New  York  is  advocated  and  described  at 

length.  (This  system  was  fully  discussed  and  its  operation  ex- 
plained by  Oren  Root,  Jr.,  assistant  general  manager  of  the 

Metropolitan  Street  Railway  Company  of  New  York,  in  the 
Street  Railway  Journal  for  Oct.  5,  1901.) 

COSTS  AND  GROSS  RECEIPTS 

Later  in  the  report  is  given  a  detailed  estimate  of  the  cost  of 
a  street  railway  system  for  the  entire  city,  except  the  extreme 
southerly  portion.  This  estimate  includes  all  essential  streets 

operated  on  by  the  four  companies  now  in  the  territory,  an-J 
also  some  new  trackage  (see  Map  9).  The  terminal  trackage 
in  the  business  center  would  be  as  on  Maps  10  and  11.  The 
estimate  includes  21.07  miles  of  conduit  road.  As  the  estimate 
is  given  in  detail  later,  only  a  few  main  points  are  given  here. 

The  plant  for  power  production  would  be  of  a  high-tension 
type,  with  sub-stations  for  transformation  of  the  current  to 
suitable  voltage  for  the  working  conductors,  the  latest  and  best 
practice  in  vogue  for  such  a  system. 

The  cars  would  be  of  the  closed,  double-truck  type,  with  re- 
versible back  cross  seats,  seating  fifty-two  passengers,  equipped 

with  power  brakes  and  adequate  motor  capacity;  and  as  this 
type  is  eminently  suitable  for  summer  operation,  only  one 
equipment  would  be  necessary. 

As  the  proper  location  for  barns  in  which  to  house  and  from 
which  to  operate  the  cars  would  be  at  the  extreme  outlying 
ends  of  the  several  lines,  the  cost  of  real  estate  would  be  ma- 

terially lessened.  As  the  power  house  site  for  an  economical 
distribution  of  current  should  be  centrally  located  and  con- 

tiguous to  an  ample  supply  of  water  and  fuel,  dock  property 

near  the  business  center,  with  adequate  steam  road  connec- 
tions, should  be  provided.  The  sub-stations  would  only  require 

ordinary  residence  lots,  located  from  2  to  6  miles  from  the 

power  house. 
It  is  believed  that  the  several  amounts  named  for  cost  of  real 

estate,  while  conservative,  are  ample  to  acquire  suitable  prop- 
erty, and  the  prices  on  rolling  stock  and  equipment  are  the 

ruling  prices  at  the  present  time. 
This  Cost  Estimate  No.  i  shows  as  a  total  cost  to  produce 

an  ideal  system  of  street  railways,  as  previously  described  in 
this  part,  exclusive  of  the  subway  proper  ready  for  operation, 

$69,800,000. The  track  mileage  embraced  in  this  estimate  is  220  miles  in 
excess  of  the  present  mileage  of  the  Chicago  City  Railway 
Company  and  the  Chicago  Union  Traction  Company  combined, 
which  is  sufficient  to  include  the  present  mileage  in  the  city 
limits  of  the  Chicago  Consolidated  Traction  Company  and  the 
Chicago  General  Railway  Company. 

The  gross  earnings  of  the  present  companies  should  be  ma- 
terially increased  in  the  operation  of  this  completed  system. 

Such  a  system,  built  in  the  best  manner  known  to  the  art 
and  on  lines  calculated  for  the  most  economical  results  in  op- 

eration, should  show  marked  decrease  in  operating  expenses 
from  the  expenses  of  the  present  companies ;  but  basing  the 
calculations  on  the  last  annual  reports  of  the  Chicago  City 

Railway  Company  and  the  Chicago  Union  Traction  Company 
and  such  information  as  has  been  available  regarding  the  re- 

turns of  the  Chicago  Consolidated  Traction  Company  and  Chi- 
cago General  Railway  Company,  the  results  shown  in  the  fol- 

lowing table  would  be  obtained. 
In  the  gross  receipts  from  passengers  and  from  other  sources 

is  included  the  proportion  of  the  receipts  of  the  Chicago  Con- 
solidated Traction  Company  that  the  mileage  of  the  company 

within  the  city  limits  bears  to  the  total  mileage  owned  by  the 
company,  which  is  70  per  cent.  The  information  on  which 
the  total  gross  receipts  is  based  vvas  derived  from  testimony  of 
the  auditor  deduced  in  the  case  of  the  City  vs.  The  Union  and 

Consolidated  Companies  relative  to  transfers. 

Estimate  of  operation  for  one  year  of  system  above  outlined, 
costing  (exclusive  of  the  subway  system  proper)  $69,- 
800,000,  based  on  the  past  performances  for  one  year  of 
the  Chicago  City  Railway  Company,  the  Chicago  Union 
Traction  Company,  the  Chicago  Consolidated  Traction 
Company  and  the  Chicago  General  Railway  Company : 
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GROSS  RECEIPTS  FROM  ALL  SOURCES 
From  Passengers    $14,492,666.20 
From  Other  Sources    270,472.78 

Operating  Expenses  60  per  cent  of 
Passenger  Receipts   

Net  Earnings  from  Operation  
Taxes  as  Paid  in  the  Past  

Net  Earnings  per  Annum  to  be  Ap- 
phed  to  Interest  on  Bonds  and 
Stock,  Maintenance  of  Property, 
and  to  be  set  aside  for  Sinkigg 
Fund  to  Renew  the  Property,  and 
or  all  other  Purposes  Incumbent 
Upon  the  Property  

$14,763,138.98 

8,695,599.72 

$6,067,539.26 

943,283.28 

$5,124,255.98 

MASSACHUSETTS  STREET  RAILWAY  PETITIONS 

It  is  a  matter  of  remark  in  connection  with  Massachusetts 

street  railway  projects  that  many  promoters  go  before  the  Rail- 
road Commission  for  a  hearing  before  they  have  complied 

with  well-defined  and  simple  requirements  which  have  been 
published  far  and  wide  through  the  State  as  the  rules  of  pro- 

cedure before  the  Commission.  The  result  is  that  these 

propositions  are  thus  brought  to  the  notice  of  the  public  pre- 
maturely, witnesses  are  summoned  at  considerable  expense  and 

trouble,  and  the  time  of  the  Commission  is  wasted  without  in 
the  least  advancing  the  projects  submitted. 

One  case  in  point  recently  resulted  in  the  summary  dismissal 

of  the  petition  by  the  Commissioners,  who  were  obliged  vir- 
tually to  tell  the  promoters  to  begin  all  over  again.  It  was  in 

regard  to  the  petition  of  the  Holbrook,  Weymouth  &  Nantasket 
Street  Railway  Company,  and  approval  was  asked  of  locations 
granted  by  the  local  authorities  in  Holbrook  and  Weymouth, 
two  small  towns  in  the  southeastern  district  of  the  State. 

Edward  F.  Draper  represented  the  company.  His  difficulty 
was  that  he  had  disregarded  the  rule  of  the  Board  requiring 
the  filing  with  such  peititions  of  plans  of  the  locations,  showing 

the  position  of  the  tracks  in  the  streets  or  highways,  the  posi- 
tion of  sidings  and  other  details.  Mr.  Draper  told  the  Com- 

missioners that  the  local  authorities  had  granted  him  his  loca- 

tions "in  accordance  with  plans  to  be  filed"  after  the  company 
should  be  ready  to  proceed  with  the  construction.  No  plan  had 
actually  been  prepared,  for  the  local  authorities  had  followed 
the  description  of  the  route  by  referring  to  an  old  set  of  plans 
which  had  been  drawn  some  time  previously,  when  another 
company  had  petitioned  unsuccessfully  for  similar  locations. 

Chairman  Jackson  stopped  the  proceedings  when  this  situa- 
tion developed,  and  although  the  Board  was  at  first  inclined  to 

go  on  with  the  hearing  except  so  far  as  plans  were  actually 
required  to  understand  what  was  being  stated,  it  was  finally 
concluded  that  the  matter  could  not  profitably  continue  in 
default  of  plans  showing  exactly  what  the  route  was  to  be.  The 
chairman  also  pointed  out  that  the  petitioners  had  proposed  and 

obtained  a  location  on  the  basis  of  using  56-lb.  rails,  whereas 
a  published  rule  of  the  Board  requires  nothing  less  than  6o-lb. 
rails ;  and,  moreover,  the  local  franchises  evidently  granted  a 

location  crossing  tracks  of  the  New  York,  New  Haven  &  Hart- 
ford Railroad,  which  was  a  condition  which  the  Board  now 

disapproves  on  principle. 

When  the  petitioner  explained  that  he  "didn't  know  that  the conditions  of  the  franchise  entered  into  the  matter  at  this 

stage,"  the  chairman  replied  : 
"Everything  enters  into  it.  You  ask  us  as  a  Board  to  ap- 

prove of  certain  locations  on  the  ground  of  public  convenience 
and  necessity.  Considerations  of  pulilic  safety  enter  into  these 
proceedings,  and  in  order  to  pass  on  the  questions  we  have  to 
take  into  consideration  the  terms  on  which  the  locations  were 

granted,  and  we  must  know  just  where  the  tracks  are  intended 
to  be  laid  in  the  streets.  As  your  matter  stands  before  us  now, 
it  is  as  if  the  local  boards  had  not  yet  completed  the  work 

which,  under  the  law,  they  must  attend  to  before  we  can  pass 

on  it." 

The  petitioner  announced  his  willingness  to  have  an  adjourn- 
ment until  he  should  be  able  to  file  plans,  but  the  Board  pre- 

ferred to  dismiss  the  petition  without  prejudice.  Mr.  Draper 
declared  that  he  would  at  once  prepare  plans  and  present  them 

with  a  new  petition.  It  appeared  after  the  hearing  that  fresh  dif- 
ficulties had  arisen  on  account  of  the  fact  that  the  petitioned  had 

filed  with  the  Board  the  original  papers  instead  of  copies  from 
the  local  authorities  of  the  towns  in  which  it  was  proposed  to 

operate,  and  the  Board,  under  its  customary  procedure,  had 
closed  the  case,  leaving  the  originals  a  part  of  its  official  record 

and  therefore  not  subject  to  the  petitioner's  further  use. 
The  entire  difficulty,  which  resulted  in  the  hold-up  of  this 

petition,  appears  to  have  been  of  a  kind  that  could  have  been 

avoided  by  compliance  with  the  Commission's  published  rules, 
printed  in  newspapers  and  street  railway  publications  some 
months  ago.    These,  briefly  summarized,  call  for: 

(1)  Plan  of  locations,  showing  place  of  tracks  in  highway, 
turnouts,  trolley  poles,  grades  and  street  lines,  presented  at 
time  of  applying  for  approval  of  locations. 

(2)  Sixty-pound  rails. 
(3)  Ties,  7  ft.  X  6  ins.  x  6  ins.,  2  ft.  apart. 
(4)  Drained  roadbed,  with  18  ins.  ballast  below  rails. 
(5)  Railway  to  have  a  clearance  of  at  least  4  ft.  6  ins.,  and 

to  avoid  crossing  the  highway  in  which  it  is  laid. 

(6)  Roadway  outside  railway  to  be  wide  enough  to  accom- modate other  travel. 

(7)  Necessary  crossings  of  highway  in  which  road  is  laid 
to  be  guarded  by  special  regulations. 

The  plan  of  the  Holbrook,  <Weymouth  &  Nantasket  road  is 
interesting  chiefly  because  it  aims  to  give  a  through  route 

across  Norfolk  County,  to  reach  the  Nantasket  Beach  Reser- 
vation, a  matter  which  has  been  agitated  for  three  years.  The 

locations  for  which  approval  was  asked  are  as  follows :  Be- 
ginning at  the  town  boundary  between  Holbrook  and  Ran- 

dolph, running  through  Union  Street,  Holbrook,  to  the  Hol- 
brook Railroad  station ;  thence  to  Holbrook  Center,  thence 

to  the  South  Weymouth  Railroad  station  in  Weymouth ;  then 
for  about  200  yds.  over  the  tracks  of  the  Old  Colony  Street 

Railway  Company  to  reach  Columbian  Square  in  South  Wey- 
mouth, where  connection  for  Nantasket  may  be  made.  Loca- 

tions from  local  authorities  were  granted  in  Holbrook  on  Sept. 
8,  1902,  and  in  Weymouth  on  Nov.  3,  1902.  The  proposed 
railway  is  to  be  about  5  miles  long,  in  the  direct  line  of  travel 
between  Holbrook  and  Weymouth,  and  following  the  old  Post 
Road  connecting  these  places  with  the  city  of  Brockton. 

Bentley  W.  Warren,  representing  the  Old  Colony  Street 
Railway  Company,  told  the  Commissioners  that  he  should 
oppose  the  granting  of  the  locations  on  the  ground  that  the 
proposed  road  was  not  needed  by  the  public,  and  on  the  ground 

that  it  was  against  the  policy  of  the  Board  in  regard  to  com- 
panies which  could  not  show  a  reasonable  hope  of  operation 

at  a  profit. 
Named  as  directors  in  the  Holbrook  Company  are  Edward 

F.  Draper,  John  W.  Porter,  Charles  W.  Lincoln,  George  B. 
French  and  Edward  C.  Jenney.  The  Holbrook  location  was 
granted  on  condition  that  tlie  road  be  in  ojjeration  within 
eighteen  months  from  Sept.  8,  1902. 

It  has  just  been  announced  in  Pittsburg  that  arrangements 
liave  been  made  for  consolidating  the  Pittsburg,  McKeesport 
&  Connellsville  Street  Railway  and  the  Pittsburg,  McKeesport 
&  Greensburg  Street  Railway  Company.  However,  there  is 
no  official  confirmation  of  the  statement.  The  Pittsburg,  Mc- 

Keesport &  Connellsville  Railway  Company  is'now  completing 
an  extensive  system  of  lines  in  the  coke  region.  The  Pitts^ 

burg,  McKeesport  &  Greensburg  Railway  Company  is  a  con- 
solidation of  the  Westmoreland  Railway  Company  and  the 

Greensburg  &  Hemphill  Electric  Light  &  Railway  Company. 
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SUBURBAN  CARS  IN  BOSTON 

Within  a  week  or  two  it  is  expected  that  cars  of  the  Boston 
suburban  electric  companies  will  begin  running  into  Boston 
over  the  surface  tracks  of  the  Boston  Elevated.  The  delay  in 
the  matter  is  largely  a  question  of  details,  as  the  agreements 

have  been  signed  which  cover  the  business  phases  of  the  prob- 
lem. All  the  cars  of  the  Boston  suburban  companies  which  are 

to  run  into  the  city  are  equipped  with  air  brakes,  and  as  none 
of  the  surface  cars  of  the  Boston  Elevated  are  so  provided, 
and,  further,  as  the  Boston  Elevated  crews  are  to  handle  the 
foreign  cars  on  their  lines,  a  number  of  them  have  been  run 
for  the  last  few  weeks  over  the  Allston  and  Brighton  lines,  so 
that  the  elevated  employees  may  familiarize  themselves  with 
the  power  orake  operation.  Another  reason  for  delay  is  the 

difficulty  in  arranging  the  local  schedules  of  the  suburban  peo- 
ple to  fit  in  with  the  operation  of  their  cars  on  the  crowded 

lines  in  Boston.  On  the  suburban  lines,  cars  can  be  kept  fairly 
close  to  schedule  time,  as  there  are  few,  if  any,  obstructions; 
but  as  soon  as  the  cars  get  in  town,  where  they  have  to  cope 
with  the  blockades  of  other  cars  and  wagon  traffic,  they  are 

likely  to  lose  time  in  such  a  way  as  to  throw  the  out-of-town 
schedules  out  of  adjustment.  This  is  not  a  serious  matter  as 
far  as  the  Newton  Boulevard  is  concerned,  as  this  is  double- 
tracked  ;  but  on  single-tracked  lines  it  is  necessary  to  keep  the 
cars  practically  on  schedule  time  in  order  properly  to  meet  at 
turnouts. 

The  Commonwealth  Avenue  line  plans  to  begin  running  its 
boulevard  cars  from  Norumbega  Park  into  the  Park  Street 
subway  station  witliin  a  few  days.  This  will  be  the  first  outside 
line  to  be  brought  in.  Up  to  the  present  time  its  terminus  has 
been  at  Lake  Street,  near  Chestnut  Hill  Reservoir,  where  its 
passengers  were  brought  in  town  by  Boston  Elevated  cars, 

either  by  way  of  Beacon  Street,  Brookline  village  and  Hunt- 
ington Avenue  or  Commonwealth  Avenue  and  Brighton  Ave- 

nue. Tracks  of  either  company  come  to  a  dead  end  under  the 
wooden  shelter  forming  the  station  at  Lake  Street,  but  within 
a  couple  of  weeks  loop  tracks  have  been  constructed  around 
this  shelter  so  that  an  unbroken  line  of  rails  for  both  inward 

and  outward  tracks  now  extends  between  Norumbega  Park 
and  the  subway  in  Boston. 
When  this  line  is  started  the  Commonwealth  Avenue  em- 

ployees will  bring  the  cars  as  far  as  Lake  Street,  where  the 
conductor  and  motorman  in  the  Boston  Elevated  employ  will 
displace  them  and  run  the  cars  and  collect  fares  in  and  out  of 
town  to  the  Lake  Street  station  again,  where  the  suburban 
crew  will  once  more  take  charge  and  conduct  the  cars  to  their 
terminal  point.  Two  fares  will  be  collected  for  the  entire  run, 

one  by  each  company,  and  the  transfer  system  of  both  sub- 
urban and  electric  companies  will  remain  in  force  exactly  as  it 

is  at  present.  The  suburban  company  has  just  purchased 
forty-four  new  double-truck  cars  of  the  same  size  as  is  used  by 
the  Boston  Elevated  for  this  subway  service.  Another  order 

for  fifty-six  cars  has  been  placed  for  the  through  route  in  sum- 
mer, and  these  will  be  of  the  same  length  as  the  winter  cars. 

On  account  of  the  sharp  loop  at  Park  Street  subway  station 

the  long  fifteen-bench  open  cars  which  have  been  run  between 
Lake  Street  and  Norumbega  Park  in  recent  years  could  not  be 
run  into  Boston,  their  width  and  distance  between  centers  of 
trucks  making  it  out  of  the  question  for  them  to  attempt  the 
loop. 

Within  a  short  time  after  the  Norumbega  Park  cars  begin 

running  into  the  subway  the  Newton  company  will  begin  send- 
ing in  its  cars  from  Waltham,  by  way  of  Watertown  Square, 

North  Beacon  Street,  Brighton  Avenue  and  Commonwealth 
Avenue — almost  a  straight  line  from  the  starting  point  in 
town — as  far  as  the  corner  of  Beacon  Street  and  Massachusetts 
Avenue.  The  Boston  Elevated  has  inaugurated  a  new  transfer 
station  at  this  point  which  is  of  great  service  to  passengers  for 

Cambridge,  Newton  and  the  cross-town  Massachusetts  Ave- 
nue lines  running  to  Roxbury  and  the  South  End.  These  lines 

place  Waltham  and  practically  all  the  Newtons  within  the 

range  of  a  lo-cent  fare  and  single  car  to  Boston  trip  to  any 
point  on  the  Boston  Elevated  system.  An  illustration  of  the 
variety  of  service  which  can  be  availed  of  in  Boston  and  its 
suburbs  for  a  total  fare  of  11  cents  is  found  in  the  trip  from 
the  Newton  Lower  Falls  terminus  of  the  suburban  lines  to 

East  Boston,  a  distance  of  about  14  miles.  Leaving  Newton 
Lower  Falls,  the  first  transfer  is  made  at  the  corner  of  Wash- 

ington Street  and  Commonwealth  Avenue,  near  the  Woodland 
Park  Hotel  in  Auburndale,  whence  the  new  through  line  to 
Park  Street  subway  will  carry  the  passenger  into  the  heart  of 
Boston,  at  which  point  transfer  is  made  to  an  Atlantic  circuit 
elevated  train.  At  Battery  Street  Station  the  passenger  leaves 
the  elevated  road  and  crosses  the  harbor  on  the  East  Boston 

ferry  at  a  toll  of  i  cent  and  then  continues  his  ride  on  trans- 
fer to  the  Boston  Elevated  surface  cars  in  East  Boston  to  his 

objective  point.  Three  cars,  an  elevated  train  and  a  ferryboat 
are  involved  in  this  journey,  which  provides  the  passenger  in 
its  course  with  every  form  of  electric  transit  now  operated  on 
tracks — surface,  suburban  and  city,  subway,  elevated,  and,  in 
addition,  steamboat.  The  same  variety  can  be  obtained  for  6 
cents  on  the  shorter  run  to  East  Boston  from  Newton.  About 

an  hour  and  a  half  is  occupied  in  the  longer  trip.  After  these 
lines  have  been  brought  into  the  subway  it  is  probable  that  the 
Newton  Highlands  cars  will  be  run  into  the  city. 

 ♦-♦^»  

OIL  AS  FUEL  IN  CALIFORNIA 

The  extent  to  which  crude  oil  has  come  into  use  for  steam 

generation  in  all  parts  of  California  is  surprising  to  those  who 
have  not  given  especial  attention  to  the  subject.  The  annual 
capacity  of  the  productive  oil  wells  in  the  State  at  the  close  of 
1901  was  approximately  16,000,000  barrels,  and  practically 
every  new  factory  built  is  arranged  for  the  employment  of  this 
material  as  fuel.  The  railroads  are,  however,  of  course  the 
chief  consumers  of  crude  petroleum,  and  the  saving  which  the 
Southern  Pacific  Railroad  has  effected  through  the  change 
from  coal  to  crude  oil  is  estimated  at  $100,000  per  month. 

This  corporation  is  building  storage  tanks  all  along  its  lines 
for  the  supply  of  its  locomotives.  The  storage  tanks  at  West 
Oakland  and  Melrose  have  a  combined  capacity  of  17,430,000 

gallons.  Locomotives  are  now  being  supplied  with  new  tend- 
ers which  carry  oil  and  water  exclusively  and  possess  a  run- 

ning capacity  of  300  miles  at  high  rate  of  speed.  Oil  and  water 
supply  stations  are  being  established  at  distances  varying  from 

200  miles  to  300  miles  apart  to  accommodate  the  new  condi- 
tions. Nearly  200  locomotives  belonging  to  the  Southern  Pa- 

cific alone  are  now  equipped  with  oil-burning  furnaces,  result- 
ing in  an  estimated  saving  in  the  cost  of  operation  over  those 

consuming  coal  of  about  $16  per  100  miles.  Coal  burning  has 
been  practically  abolished  on  the  San  Joaquin  division  of  the 

companv's  roads.  The  Santa  Fe  Railroad  Company  is  op- 
erating all  of  its  Western  roads  with  oil-burning  locomotives.  *^  

CfflCAGO  TRANSPORTATION  MATTERS 

The  local  transportation  committee  of  the  Chicago  City 
Council  will  meet  on  Wednesday,  January  21,  to  consider  in 

detail  the  report  submitted  by  Bion  T.  Arnold  on  the  "Engi- 
neering and  Operating  Features  of  the  Chicago  Transportation 

Problem."  Representatives  of  the  traction  companies  opera- 
ting in  Chicago  and  other  interests  affected  by  the  proposed 

plans  will  be  given  an  opportunity  to  present  their  views  for 
the  consideration  of  the  aldermanic  committee.  It  is  probable 

that  a  plan  will  be  arranged  for  the  discussion  of  the  report  in 
detail  and  securing  the  views  of  the  operating  companies  on 
the  several  features  embodied  in  the  recommendations. 



January  17,  1903.] STREET  RAILWAY  JOURNAL. 

NEW  YORK  TRANSPORTATION  PROBLEMS 

The  investigation  into  the  transportation  service  of  New 
York  which  the  Board  of  Railroad  Commissioners  is  making 
was  completed,  so  far  as  the  public  hearings  were  concerned, 
with  the  Brooklyn  meeting  last  week,  but  the  experts  for  the 

board  and  the  Merchants'  Association  have  continued  their 
work,  and  it  is  expected  that  they  will  present  the  results  of 
their  examinations  at  the  conference  with  the  railway  officials 
next  week. 

The  Manhattan  Company  on  Monday  was  granted  two  weeks' 
additional  time  in  which  to  adopt  the  directions  issued  by  the 
commissioners  for  the  improvement  of  the  elevated  service, 

and  the  company's  representatives  have  given  assurance  that 
the  additional  facilities  for  immediate  relief  will  be  furnished 
at  that  time.  This  includes  the  addition  of  100  new  cars  each 
month  for  three  months  and  the  operation  of  additional  cars 
during  the  non-rush  hours,  but,  of  course,  the  third  track  can- 

not be  extended  as  directed  without  much  preliminary  work 
and  special  authorization  by  the  city  and  property  owners. 

■  

OPENING  OF  THE  BOURNEMOUTH  TRAMWAYS 

The  Bournemouth  electric  tramway  system  in  England  was 
put  in  operation  December  19.  The  line  is  particularly  inter- 

esting from  the  fact  that  it  is  equipped  with  the  trolley  system 
in  the  suburbs  of  the  city  and  the  side-slot  conduit  system  in 
the  center  of  the  city  and  is  the  only  road  equipped  with  the 

side-slot  conduit  in  Great  Britain.  The  contractors  were  J.  G. 
White  &  Company,  of  London. 

 *^  

NEW  YORK  CENTRAL  ENGINEERING  COMMISSION 

The  announcement  was  made  last  week  that  the  New  York 

Central  management  and  the  city  officials  of  New  York  had 
agreed  upon  the  general  terms  of  the  plans  for  the  terminal 
improvements  at  the  Grand  Central  Station  in  New  York  and 
the  substitution  of  electricity  as  the  motive  power  in  the  Park 
Avenue  tunnel  and  on  the  suburban  service  of  that  system.  This 
will  enable  the  company  to  proceed  at  once  with  the  formula- 

tion of  its  plans,  and  it  is  understood  that  immediate  steps  will 
be  taken  to  do  this. 

The  engineering  problems  involved  in  this  scheme  will  be 
.submitted  to  a  board,  or  commission,  organized  especially  for 
this  purpose  and  consisting  of  two  representatives  of  the  New 
York  Central  and  three  independent  consulting  engineers  who 
have  been  selected  because  of  their  special  experience  in  trans- 

portation matters.  The  commission  will  comprise  W.  J.  Wilgus, 
chief  engineer  of  the  New  York  Central,  who  will  act  as  chair- 

man ;  A.  M.  Waitt,  superintendent  of  motive  power  on  that 
system;  B.  J.  Arnold,  who  conducted  the  preliminary  investi- 

gation and  made  an  exhaustive  report  upon  the  electrification 
of  the  tunnel,  switching  and  suburban  service  of  the  Central ; 
Frank  J.  Sprague,  who  has  been  retained  in  an  advisory  ca- 

pacity for  some  time,  and  George  Gibbs,  who  is  now  engaged 
on  the  subway  system  and  the  Pennsylvania  tunnel  project. 
Although  no  official  announcement  has  been  made,  it  is  under- 

stood that  the  commission  will  pass  upon  all  plans  presented  for 
the  solution  of  the  difficult  problems  involved. 

—  •-y^  

ENGLISH  jAUTO-MOTOR  CARS 

Two  auto  cars  are  being  built  at  York,  England,  to  run  on 
the  Northeastern  Railway  between  Hartlepool  and  West  Har- 

tlepool. They  will  be  53  ft.  long  and  will  provide  seating  ac- 
commodations for  fifty-two  passengers.  At  one  end  of  the  car 

there  will  be  a  Napier  petrol  engine  of  85  b.  hp.,  with  four 
cylinders;  the  engine  will  drive  a  dynamo  which  will  supply 
current  to  two  motors  underneath  the  engine  compartment. 

The  body  of  the  car  will  be  much  lighter  than  ordinarily,  ap- 
proximating closely  to  the  street  type.  The  car  is  described  as 

a  street  saloon,  with  an  engine  compartment  at  one  end  and  a 

conductor's  compartment  at  the  other.  The  car  will  be  fitted 
with  electric  brakes  and  illuminated  by  electric  light,  and  it  is 

expected  it  will  be  ready  for  service  early  this  year. 
 ^♦^  

STIRRING  UP  FREIGHT  TRAFFIC  AT  ROCKFORD 

As  has  been  previously  remarked  in  these  columns,  Rock- 
ford,  111.,  is  becoming  an  important  interurban  center,  and  is, 
in  fact,  the  most  important  interurban  center  in  Northern 

Illinois  at  the  present  time.  The  Rockford  &  Interurban  Rail- 

way Company  controls  the  city  lines  in  Rockford  and  the  inter- 
urban to  Belvidere,  about  20  miles  east.  The  same  company 

will  build  west  to  Ereeport  the  coming  season.  The  Rockford, 
Beloit  &  Janesville  Railroad  Company,  a  separate  company, 
also  recently  began  operating  over  the  entire  length  of  its  line. 
Since  July  i  of  the  present  year  the  Rockford  &  Interurban 
Railway  Company  has  had  on  its  staff  a  general  passenger  and 
express  agent  in  the  person  of  J.  H,  Groneman,  who  has  been 
very  energetic  in  advertising  the  interurban  freight  business, 

as  well  as  presenting  the  attractive  side  of  the  company's  lines 
to  passengers.  The  express  car  between  Rockford  and  Belvi- 

dere now  makes  two  or  three  trips  daily.  The  company  is  now 
handling  between  180  and  200  machine  covers  a  day  for  a  wood 

working  company  in  Rockford,  shipped  to  a  sewing-machine 
factory  at  Belvidere.  In  November  it  carried  26  tons  of  meat 
from  Rockford  to  Belvidere,  or  an  average  of  i  ton  per  day. 
The  perishable  fruit  business  is  also  large.  Erom  18  cans  to  30 
cans  of  milk  are  handled  daily,  milk  and  butter  comprising  the 
general  cargo  into  Rockford  from  Belvidere  and  way  stations. 
Mr.  Groneman  has  published  some  attractive  advertising  litera- 

ture, including  desk  calendars  with  half-tone  engravings  of 
electric  railway  views  or  characteristic  electric  railway  scenes, 

such  as  the  entrance  to  the  interurban  freight  depot  at  Rock- 
ford. This  freight  depot  is  adjoining  the  passenger  waiting 

room  at  the  principal  transfer  point  in  Rockford.  Mr.  Grone- 
man's  business  card  is  a  novel  idea,  as  well  as  a  striking  one, 
and  yet  in  good  taste.  The  background  is  a  half-tone  engrav- 

ing in  brown  ink,  of  a  scene  along  the  interurban  line,  includ- 

ing an  interurban  car.  Mr.  Groneman's  name  and  business  are 
printed  in  black  ink  over  this  half-tone  engraving. 

 ^> —  
ANNUAL  STATEMENTS  OF  THE  STREET  RAILWAY  COM- 

PANIES IN  MASSACHUSETTS 

In  the  issue  of  Jan.  3  a  table  was  published  of  the  principal 
figures  contained  in  the  annual  reports  of  the  street  railway 
companies  in  New  York  State  for  the  year  ending  June  30, 

1901.  Through  the  courtesy  of  the  Railroad  Commissioners 
of  Massachusetts  a  representative  of  this  paper  has  been  per- 

mitted to  make  a  transcript  of  similar  figures  for  the  street 

railway  companies  in  that  State  from  the  report  of  the  Com- 
mission, which  has  not  yet  been  published.  The  tables  are  for 

the  year  ending  Sept.  30,  1902,  and  show  capital  stock  and 
funded  debt,  gross  and  net  earnings,  operating  expenses, 
dividends  paid  in,  amount  and  per  cent  on  capital,  and  surplus 
or  deficit  for  the  pear. 

The  total  number  of  companies  reporting  amounted  to  sixty- 
four,  of  which  twenty-seven  show  a  deficit,  and  thirty-seven  a 

surplus  as  a  result  of  the  year's  business  and  the  payment  of 
dividends,  if  any  dividends  were  paid.  Thirty-eight  out  of  the 
sixty-four  did  not  pay  any  dividends.  Of  those  which  paid 
dividends  eight  paid  8  per  cent,  eight  paid  6  per  cent,  four  paid 
5  per  cent  and  six  different  rates  less  than  5  per  cent.  All  of  the 
companies  given  in  the  table  are  operating  companies  with  the 
exception  of  the  Massachusetts  Electric  Companies.  The  fig- 

ures of  this  latter  company  are  included  in  the  table,  however, 
owing  to  the  interest  felt  in  its  operation  by  investors  at  large: 



126 STREET  RAILWAY  JOURNAL. [Vol.  XXI.    No.  3. 

Financial  Reports  of  the  Operating  Street  Railways  of  the  State  of  Massachusetts,  for  the  Year  Ending  Sept.  30,  1902. 

Name 

Amherst  &  Sunderland. 
Athol  &  Orange  
Blue  Hill  
Boston  Elevated  
Boston  &  Northern  .  . . 

Bristol  County  
Brockton  &  Plymouth  
Citizens'  Electric  ( Newburyport). Commonwealth  Avenue  
Concord,  Maynard  &  Hudson. .  . 

On  Sept.  30, 1902 

Capital  Stock 

Conway  
College  City  &  Edgartown  Traction  Co. 
Dartmouth  &  Westport  
East  Taunton  •  
Easton  

Framingham  Union ,  
Fitchburg  &  Leominster  
Gardiner,  Westminster  &  Fitchburg. 
Georgetown,  Rowley  &  Ipswich.  . . 
Greenfield  &  Turner's  Falls  

Hampshire  &  Worcester  
Haverhill  &  Amesbury  
Haverhill,  Georgetown  &  Danvers. 
Holyoke  
Hoosac  Valley  

Interstate  
Lawrence  &  Reading 
Lexmgton  &  Boston  . 
Linwood  
Lowell  &  Boston  

Marlboro  ; . .  , . 
Marlboro  &  Westborough  , . . . . 
Massachusetts  Electric  Co  
Medfield  &  Medway  
Middleboro,  Wareham  &  Buzzard's  Bay 
Middletown  &  Danvers  
Milford,  Attleboro  &  Woonsocket. 
Milford  &  U.xbridge  
Natick  &  Cochituate  
New  Bedford  &  Onset  

Newton  &  Boston  
Newton  Street  
Norfolk  &  Bristol  
Norfolk  Western  
Northampton  

Northampton  &  Amherst  . . . 
Norton  &  Taunton  
Norwood,  Canton  &  Sharon. 
Old  Colony  Street  Ry.  Co. . . 
Pittsfield  

Plymouth  &  Sandwich  . . . . 
Providence  &  Fall  River  . . 
Shelburn  Falls  &  Colrain. . 
Southbridge  &  Sturbridge. 
South  Middlesex  

Springfield  
Springfield  &  Eastern  
Templeton  ,  
Union  (New  Bedford)  
Warren,  Brookfield  &  Spencer. 

Webster  &  Dudley  
Wellesley  &  Boston  .... 
Worcester  &  Hlackstone 
Worcester  Consolidated. 
Worcester  &  Webster. . . 
Woronoco  

93,000 74,500 
150,000 10,000,000 

6,143,000 
200,000 

295,000 240,000 
292,000 
175,000 

35.950 60,000 
150,000 110,000 

Funded  Debt 

30,000 350,000 
185,000 180,000 
115.500 

75,000 
150,000 60,000 

700,000 200,000 

380,000 222,000 

525,000 
12,000 

90,000 80,000 
160,000 

31,725,500 100,000 150,000  I 

32,000  : 

315,000 
352,000  I 
100,000 

500,000 

200,000  ' 

315.000  { 200,000  ] 

100,000 

300,000  '< 
180,000 
297,000  I 

62,500  ; 
5.777.700  ; 200,000  , 

36,800 
165,000 

50,000 60,  coo  ! 100,000 

1,958,400 

370,000 
50,000 

600,000 

150,000 

50,000 
115,000 
60,000 

3,550,000 150,000 200,000 

$ 

51.500 
60,000 

8,027,000 
200,000 

270,000 210,000 

75,000 

165,000 
60,903 

90,000 

45,000 

47,000 
300,000 150,900 
180, 000 
88,00c 

60,000 

490,000 
35.000 
335.000 

100,000 

150,000 

350,000 

90,000 80,000 160,000 

2,700,000 100,000 

150,000 

250,000 

315,000 280,000 

200,000 

250,000 
100,000 
225,000 

160,000 

296,000 

4,669,000 

55,000 
165,000 

50,000 60,000 100,000 

100,000 

330,000 400,000 125,000 

30,000 
1,203,000 

150,000 

75,000 

Year  Ending  Sept.  30,  1902 

Total  Receipts 0per3  ting 
All  Sources 

Expenses 

$ 

21,418 

$ 

14,656 

37.298 23,760 

25.133 

25,262 
11,321, 030 7  862  '171 

3,499,075 2, 1 13,462 

53.114 
38,092 

90.333 58,939 

92,390 
54.831 

;  81,315 

63,804 

35.070 8,471 
5.744 

4.183 

4,473 

132,991 

96,383 35.334 

21,263 

37,736 

21,963 
201,247 

121,272 

56,106 
44,420 

40,514 

24.254 

51,617 

31 , 1 10 

21,552 

14.479 
113.175 

72,062 

28,459 

^21,214 

336.853 223,328 
11  ,111 

83,010 

148,299 

109,586 

1  41,228 

40,899 145,093 

100,979 

9,252 

8,440 

15,402 23,131 
64,559 

47.015 
31,725 

26,618 

,  6,090,168 3.827,372 

■23,136 

20,261 

i  45,170 

36,399 

15.716 

13.923 

75,461 

52,070 
142,380 

100,013 

79-751 

64,965 
69,254 

51.849 
70,793 

78,717 

134.300 

95.205 
39.436 

33.974 24,431 
21,160 144,846 

97.523 

51,891 44,114 

46,512 37.192 

8,824 

17,859 

2,385,915 1.454,215 

I II, 697 

i^i-i    Q-r  i-i 

77,817 
6,414 

4,778 

36,147 29,609 
14,333 

9.900 
33.532 

23,105 
70,405 

59,869 844,665 
594,637 

102,788 63,738 

40,578 

33,820 

326,125 

201,784 
61,595 

40,139 

30,439 
20,380 

62,825 

49,624 

55,811 

37.193 1,220,256 762,569 

6t,437 

51,536 

64,489 

44,820 

Charges  on Earnings 

2,989 

5,046 

7,266 

2,836,560 

15,292 24,996 

17.349 

12,712 

5,752 
3,163 

147 

14.150 

4.382 

6,248 
52.687 

15,011 
12,228 

8.095 

5,490 

40.893 

4,585 

55.^68 

22,645 

11,569 

11,220 

23.337 

379 
7.457 

20,421 

15,141 1,391,239 
7,749 

3,891 

250 

17,806 31,736 6,348 

21,149 

19.550 17,884 

9,125 

9,673 26,815 

10,100 17,727 
8,113 582,735 
16,346 

1,050 

11,223 

3.635 

5,583 
22,381 88,089 

38,265 20,882 

55,388 

14,081 

5,716 

4,498 8,561 
279,885 

27,022 

8,322 

Dividend  Paid 

Amount 

2,020 

5,960 

600,000 

367,380 

13,140 

12,000 

5,500 
1,500 

210,000 

4,620 

56,000 

12,000 

15,063 

a  676,390 

10,000 

15,120 8,000 
18,900 

PerCent 

24,000 288,885 

7,800 156,672 

48,000 

9,200 

177,500 

9,000 

4/2 

4 

d6 

Surplus  for Year 

$ 

1,753 

2,532 

7.393 

21,899 

134,646 

def. 

def.  270 
6,398 

20,210 
def.  8,340 6,187 
def.  437 def.  437 

10,458 

4,188 

8,024 6,289 

def.  3,325 

4.032 

7,792 

1,.S83 

220 

2,659 
2,157 

def.  1,544 

def. 

27.144 

10,890 

5,714 

433 

def.  15,185 

def.  2,877 def.  10,034 

195.167 
def.  4,874 

4,880 

def. 
def. 

def. 

1,543 

4,415 

4,290 

438 

3,744 

def.  27,474 

2,3" 
def.  3,665 def.  0,403 
def.  3,492 

def.  2,323 
del.  8,407 

def.  17,148 

60,080 
9,735 

def. 

586 

4,685 

798 

4,843 def.  11,845 

5,268 

786 

def.  14,124 
20,952 

7,376 

•    j  4,343 8    i  def.  498 10,056 

302 

def.  17,121 

2,349 

a  4  per  cent,  on  preferred  stock.      i  6  per  cent,  on  capital  stock  of  Milford,  HoUiston  and  Framingham  St.  Ry.  Co. 
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NEW  CARS  FOR  COLUMBUS,  OHIO 

The  Columbus  Railway  Company  has  just  put  in  service 
twenty  closed  cars  of  the  type  illustrated  herewith.  They  were 
built  by  the  J.  G.  Brill  Company,  of  Philadelphia,  and  are  just 
like  ten  other  cars  which  the  same  company  built  for  Columbus 
two  years  ago,  and  which  have  proved  very  popular. 

The  length  over  end  panels  is  28  ft.  83^  ins. ;  over  vestibules, 

38  ft.  7  ins. ;  width  over  sill  plates,  6  ft.  11  ins. ;  over  belt-rails, 

hopper  and  closed  weight-box  are  entirely  free  from  the  guides 
or  stay-rods,  and  consequently  no  rocking  of  the  hopper  takes 
place  during  the  discharge  of  the  machine  to  cause  friction 
and  unnecessary  wear  on  the  knife  edges  and  invalidate  the 
accuracy  of  the  weighings. 

The  scales  occupy  less  room  in  height  than  any  other  ma- 
chines of  similar  capacities.  The  machines  are  adapted  to  the 

weighing  of  many  different  materials  and  are  made  in  many 
sizes,  with  hopper  capacities  running  as  high  as  6  tons,  and 

ONE  OF  THE  NEW  CARS  FOR  COLUMBUS 

7  ft.  11^  ins.  The  platforms  are  4  ft.  6  ins.  from  end-panels 
to  wainscoting  of  vestibules.  The  vestibules  are  sheathed  with 

sheet  steel,  and  are  protected  with  patented  angle-iron 
bumpers.  Patented  folding  gates  are  provided  at  the  entries. 

The  slide  sills  have  ̂ 2-in.  x  7-in.  steel  plates,  and  the  platform 
supports  are  reinforced  with  heavy  plates.  The  seats  are  longi- 

tudinal. The  interiors  are  finished  in  cherry,  with  ceilings  of 

bird's-eye  maple.  The  cars  are  mounted  on  "Eureka"  maxi- 
mum-traction trucks. 

The  car  carries  a  novelty  on  its  roof  in  the  form  of  a  braced 
trolley  board.  The  usual  plank  is  trussed  by  two  straight  steel 
rods,  which  bring  all  the  weight  and  strain  of  the  pole  at  the 
ends  of  the  car  instead  of  on  the  entire  deck,  as  is  the  usual 

practice. 

AUTOMATIC  SCALES  FOR  POWER  PLANTS 

The  accompanying  cut  illustrates  an  automatic  scale  in  use 
in  a  large  power  station  at  Bristol,  England,  where  it  serves 
to  check  the  coal  as  it  enters  the  plant.  These  scales  are  also 
frequently  used  to  weigh  and  register  the  coal  as  it  goes  to  the 
automatic  stokers. 

The  material  to  be  weighed  is  supplied  from  a  hopper  or  bin 

above  the  scales  and  is  admitted  into  the  weigh-hopper  by 
means  of  a  swinging  cut-off  which,  at  the  beginning  of  the 
operation,  is  open.  When  the  charge  is  nearly  completed  the 

cut-off,  actuated  by  the  increased  weight  of  the  weigh-hopper, 
partially  closes  and  reduces  the  stream  of  material  to  a  mere 
dribble.  When  an  exact  balance  is  reached  the  cut-off  com- 

pletely closes,  stopping  the  flow,  and  in  doing  so  throws  up  a 
lever,  which  sets  in  motion  the  mechanism  which  opens  the 
bottom  of  the  hopper,  and  as  soon  as  the  charge  has  been 
dumped  closes  and  locks  it  again.  In  closing  the  bottom  of  the 

hopper  the  dumping  mechanism  again  strikes  the  lever,  throw- 
ing it  down  and  thereby  causing  the  cut-off  to  open  and  allow 

a  new  charge  to  flow  into  the  weigh-hopper.  The  movement 
is  a  very  simple  one,  the  only  power  required  being  the  mo- 

mentum of  the  falling  material.  It  is  claimed  that  an  absolute 

balance  is  secured  of  every  weighing.  A  long-armed  beam  is 
employed,  swinging  entirely  free  of  any  of  the  working  parts  of 
the  machine,  thus  insuring  frictionlcss  movement.    The  weigh- 

they  have  been  found  especially  accurate  in  the  weighing  of 
materials  in  large  charges. 

AUTOMATIC  SCALES  FOR  WEIGHING  COAL 

The  scales  are  put  on  the  American  market  by  the  Richard- 
son Scale  Company,  of  New  York. 

 *^  

A  general  shortening  of  schedules  on  the'  lines  of  the  Metro- 
politan Street  Railway  Company,  of  Kansas  City,  Mo.,  has 

been  made  possible  because  of  the  new  policy  adopted  by  the 
company  of  inducing  passengers  to  step  lively  and  of  taking 
on  only  such  passengers  as  are  at  the  designated  stopping 

places. 
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WORKS  OF  A  BROOKLYN  RAILWAY  SUPPLY  COMPANY 

The  accompanying  illustrations  give  a  very  good  idea  of  a 
number  of  rooms  in  the  new  factory  of  the  Columbia  Machine 
Works  &  Malleable  Iron  Company,  of  Brooklyn,  N.  Y.  This 
company  has  recently  greatly  enlarged  its  business,  and  it  has 
now  manufacturing  facilities  which  enable  it  to  turn  out  large 
and  small  work  of  the  highest  quality.  The  company  makes  a 
specialty  of  electric  railway  supplies,  and  some  of  the  features 

of  the  trade  which  are  supplied  are  new  and  refilled  commuta- 
tors, drop-forged  copper  bars  for  commutator  and  other  pur- 

poses, armature  windings  for  all  types  of  generators  and  mo- 

MACHINE  SHOP 

tors,  trolley  wheels,  fuse  boxes,  bearings,  car  trimmings,  mis- 
cellaneous drop-forging  work,  canopy  and  power  house 

switches,  adjustable  brake  and  controller  handles,  etc.  The 
works  contain  also  excellent  facilities  for  nickel  plating  and 

WINDING  ROOM 

pattern  making,  and  the  brass  and  iron  foundries  are  fully 
equipped  for  doing  all  kinds  of  casting  work. 

On  the  second  floor  is  the  machine  shop  for  small  work,  size 

of  floor  200x40,  and  contains  lathes,  drill  presses,  screw  ma- 
chines, etc.,  in  great  variety.  Along  the  side  of  the  room  there 

is  a  line  of  twelve  lathes,  which  is  supplemented  by  other  ma- 
chines of  the  same  kind  distributed  elsewhere  in  convenient 

positions.  There  are  five  screw  machines.  Next  to  the  ma- 
chine shop  is  the  polishing  and  dipping  room,  where  the  nickel- 

plate  baths,  buffers,  etc.,  are  installed.   On  the  first  floor  of  the 

factory  is  the  machine  shop  for  heavy  work,  forge  and  stock- 
room, where  the  heavy  ironwork  is  taken  care  of.  One  of  the 

punch  presses  in  this  department  will  take  iron  an  inch  thick, 
and  several  steam  hammers  of  large  size  are  also  found  here. 
Two  or  three  special  hammers  are  placed  near  the  center  of  the 
room  and  are  used  for  making  drop-forged  commutator  bars, 
as  well  as  for  other  drop-forged  work.  The  other  work  on  the 
iron  castings  is  also  done  on  this  floor,  and  at  present  there 
are  eight  machines  at  work  continuously  on  bearings  alone, 

one  of  the  specialties  of  the  company  being  cast-iron  bearings 
with  or  without  babbitt  filling.  The  commutator  department  is 

one  of  the  busiest  in  the  shops,  facilities  being  at  hand  for  turn- 
ing out  the  finest  quality  of  both  large  and  small  work.  At  pres- 
ent a  large  generator  commutator  is  being  made  for  the  Coney 

Island  &  Brooklyn  Railway  and  another  generator  commuta- 
tor for  the  Xew  York  &  North  Shore  Railway.  Among  the 

tools  of  special  interest  in  the  machine  shop  and  forge  room. 

,'ire  a  large  Jones  &  Lam  son  screw  machine  and  a  Pratt  & 
Whitney  die  sinker. 

The  winding  department  is  at  the  top  of  the  building.  As 
seen  from  ihc  illustration,  a  number  of  winding  machines  are 
kept  busv.  These  machines  are  all  made  by  the  company,  as 
rire  also  ihe  special  forms  for  winding  coils  of  various  types. 

A  large  number  of  standard  forms  are  constantly  kept  in  readi- 

BRASS  FOUNDRY 

ness,  so  that  an  order  for  any  ordinary  kind  of  motor  can  be 
(juickly  filled.  Special  forms,  however,  can  be  made  in  a  short 
time  if  necessity  requires  it.  The  drying  oven  has  been  placed 
in  this  department,  heated  with  steam  pipes,  in  which  armature 
coils  can  be  thoroughly  baked  before  shipment.  An  interesting 
machine  has  recently  been  installed  for  recovering  old  field 

windings.  This  is  a  triple-spindle  winding  machine  which  will 
cover  an  old  field  winding  with  a  layer  of  double  cotton. 
Burned-out  field  coils  sent  to  the  works  are  unwound,  the  wire 

is  stripped  of  its  insulation,  thoroughly  cleaned  and  then 
passed  through  the  rewinder,  where  it  is  recovered  and  made 
as  good  as  new.  The  wire  is  then  wound  into  field  coils  in  the 
same  manner  as  if  new  wire  was  actually  used,  and  a  hydraulic 
press  is  employed  for  shaping  the  coil  after  it  is  formed.  The 
coil  is  then  returned  to  the  railway  company  at  very  little  cost 
for  the  work.  Adjoining  the  winding  room  is  the  pattern  room, 

where  ten  men  are  employed  in  making  patterns  for  the  foun- 
dries. This  department  contains  a  wood  lathe,  planer,  rip  saw, 

band  saw  and  other  machine  tools  for  wood  working.  It  is 
under  the  direction  of  an  experienced  patternmaker,  and  much 
care  has  been  given  to  this  most  important  department  of  a 
machine  shop. 

A  large  amount  of  work  is  done  in  the  brass  foundry,  where 
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six  lurnaces  are  kept  running  all  the  time.  The  company  is 
about  erecting  a  Schwartz  oil-i^urning  furnace  which  will  have 
a  capacity  of  400  lbs.  of  metal  per  hour,  and  will,  it  is  hoped, 
increase  the  facilities  sufficiently  to  enable  this  department  to 
keep  up  with  its  work,  hi  the  iron  foundry,  which  adjoins 
the  brass  foundry,  is  a  3-ton  per  hour  cupola,  and  at  present 
this  department  is  turning  out  6  tons  of  iron  castings  per  day. 
A  large  core  oven  has  been  built  in  an  adjoining  room  and  a 
small  oven,  with  revolving  shelves,  so  that  access  could  be  had 
to  all  of  its  shelf  room  by  the  opening  of  a  single  small  door, 
is  placed  in  a  corner  of  the  foundry.  Both  of  these  ovens  are 
heated  by  coal  tires.  The  cleaning  room  contains  the  usual 

equipment  of  tumbling  barrels,  emery  wheels,  etc.,  for  finish- 
ing up  the  rough  castings.  The  foundries  are  in  a  separate 

wooden  building,  built  with  its  walls  some  three  feet  from  the 
walls  of  the  main  building.  It  is  the  intention  later  to  enclose 
this  wooden  building  in  a  brick  structure,  after  which  the 
wooden  walls  may  be  removed.  A  separate  building  65  ft.  x 
25  ft.  is  used  exclusively  for  storing  patterns. 

The  company  has  its  own  power  plant,  consisting  of  one 
loo-hp  and  one  75-hp  fire-tube  boilers,  made  by  Smith  Broth- 

ers, of  Brooklyn,  and  a  single-cylinder  Harris-Corliss 
125-hp  engine.  An  interesting  feature  of  the  power  plant 
is  the  manner  of  driving  the  shafting  in  the  foundry.  The  belt 
which  drives  the  main  machine  shop  is  brought  up  from  the 

lower  side  of  the  engine  fly-wheel  and  passes  over  the  idler, 
whose  shaft  is  near  the  top  of  the  fly-wheel.  This  brings  a 
large  amount  of  pressure  on  the  idler  and  drives  it  with  con- 

siderable force.  The  second  pulley  is  put  on  the  shaft  of  the 
idler,  and  this  drives  the  belt  in  connection  with  the  shaft  of 

the  foundry.  Adjoining  the  engine  room  is  the  electric  light- 
ing plant  of  the  works.    The  shops  are  heated  by  e.xhaust 
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BLACKSMITH 

steam,  a  complete  system  of  piping  having  been  recently  in- 
stalled. 

The  stock  room  of  the  company  contains  a  few  specialties 

which  it  tries  to  have  ready  for  immediate  orders.  It  is  im- 
possible, however,  to  keep  more  than  a  small  stt)ck  on  hand 

with  the  present  facilities  of  the  works,  as  orders  are  now  be- 
ing filled  which  are  keeping  all  the  machines  up  to  their  maxi- 

mum capacity.  One  of  the  specialties,  however,  which  are 
kept  in  stock  are  malleable  iron  controller  h;indles,  which  have 

been  found  very  satisfactory  on  a  number  of  roads  where  con- 
siderable trouble  has  been  experienced  in  the  theft  of  their 

brass  controller  handles.  The  works  do  a  large  business  in 
malleableized  castings  of  all  kinds  and  sizes.  The  shop  is  at 
present  congested  with  a  large  number  of  this  class  of  castings 
for  gear  cases.  Malleableized  castings  are  becoming  more  and 
more  popular  for  n  number  of  classes  of  work  fnr  whicli  cast- 

iron  was  formerly  entirely  unfitted,  and  the  works  constantly 
fill  a  large  number  of  orders  for  this  material. 

The  Columbia  Machine  Works  &  Malleable  Iron  Company 

employs  at  present  about  165  men,  of  which  ninety  are  in  the 

PATTERN  SHOP 

machine  shop  alone  and  twenty  in  the  winding  department.  A 
large  amount  of  work  is  at  present  being  completed  for  the 
Manhattan  Railway  Company,  of  New  York.  This  includes 
3200  pneumatic  brush  attachments  for  the  elevated  cars  for 
cleaning  ice  and  sleet  from  the  third  rail  and  a  great  number 
of  forgings  for  brake  gearing  on  the  new  cars. 

IRON  FOUNDRY  WITH  CUPOLA 

The  president  and  treasurer  of  the  company,  J.  G.  Buehler, 
has  had  many  years  of  experience  in  machine  shop  practice, 
especially  as  it  relates  to  street  railway  work.  He  is  ably  sec- 

onded by  James  Grady,  the  vice-president  and  general  man- 
ager. The  other  officers  of  the  company  are  Christian  Buehler, 

secretary;  W.  R.  Kerschner,  second  vice-president,  and  R.  D. 
Kane,  assistant  secretary. 

 ♦♦♦  
INCREASED  WAGES  ON  ROCHESTER  LINES 

General  Manager  Nicholl,  of  the  Rochester  Railway  Com- 
pany, has  announced  an  advance  in  the  wages  of  conductors 

and  motormcn  on  tlie  company's  lines  according  to  the  follow- 
ing scale : 

Less  than  six  months,  17  cents  per  hour.  Six  months  and  less 
than  one  year,  i8^4  cents  per  hour.  One  .year  and  over,  20  cents 

per  hiiur. 
\ 
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FINANCIAL  INTELLIGENCE 

The  Money  flarket 
Wall  Street,  Jan.  14.  1903. 

The  mo\'ement  of  tlie  money  market  toward  a  lower  level  has  con- 
tinued during  the  past  week.  Time  loans,  which  up  to  ten  days  ago 

commanded  6  per  cent,  are  now  made  quite  freely  at  5^4,  and  this 
includes  all  periods  from  one  to  six  months.  The  demand  for  mer- 

cantile paper  at  lower  figures  has  correspondingly  quickened.  Call 
money  meanwhile,  in  spite  of  an  active  demand  on  the  Stock  Ex- 

change, is  liherally  supplied  at  an  average  of  4  per  cent.  The  causes 
for  this  general  decline  in  rates  were  pointed  out  in  this  article  a 
week  ago.  They  have  all  been  confirmed  by  the  developments  of  the 
last  seven  days.  Briefly  enumerated,  they  are  (i)  the  normal  in- 

crease in  this  month's  go\ernment  expenditures,  which,  for  the 
timeljeing,  ha\'eo\'erbalanced  a  heavy  customs  and  internal  revenue: 
(2)  the  rapid  return  flow  of  currency  drawn  westward  during  the 

autunm  for  the  purpose  of  "moving  the  crops";  (3)  active  compe- 
tition in  lending,  with  the  New  York  Clearing  House  banks,  by  in- 

stitutions outside  that  organization,  and  (4)  the  usual  relaxation  of 
the  foreign  money  markets,  which  has  tended  to  postpone  the 
anticipated  resumption  of  gold  exports.  Accompanying  the  decline 
in  money  rates,  local  bank  reserves  have  risen  rapidly,  the  surplus 
above  legal  requirements  standing  now  at  more  than  $14,000,000. 
This,  to  be  sure,  is  not  up  to  the  average  of  the  season,  but  it  is 
larger  than  the  banks  held  at  this  date  a  year  ago.  The  question  as 
to  how  long  these  favorable  conditions  are  likely  to  last,  must  take 
into  account  at  least  three  circumstances  in  which  the  present  situa- 

tion differs  from  preceding  years.  One  of  these  is  the  great 
enlargement  of  the  import  trade,  swelling  customs  receipts 
to  al)normal  ]iri:)pi:>rtions ;  another  is  the  unusual  industrial 
activity  of  the  country,  which  tends  to  retain  in  the  interior 
a  part  of  the  capital  i^rdinarily  available  for  re-deposit  at  New 
York,  and  finally  there  is  the  fact  that  we  still  have  a  large  indebted- 

ness in  the  foreign  markets,  which  our  excess  of  merchandise  ex- 
ports will  not  suffice  to  liquidate,  and  which,  therefore,  must  sooner 

or  later  be  settled  by  shipment  of  gold.  That  the  beginning  of 

ahese  shipments  is  not  far  distant  may  be  conclude'd  from  this 
-*veek's  sharp  rise  in  the  sterling  exchange  market.  Altogether  the 
-outlook  ior  money  continuing  indefinitely  as  easy  as  it  is  now  is,  to 
;say  the  least,  dii1-iioiis. 

The  Stock  Harket 

The  stock  market,  after  another  few  days  of  excited  trading,  has 
quieted  down  perceptibly,  with  a  general  reaction  in  prices.  This 
tendency  is  regarded  as  natural  and  even  necessary,  in  view  of  the 
rapidity  of  the  previous  advance.  There  is  nothing  in  the  general 
situation  to  frighten  holders  of  stock,  as  candid  observers  unani- 

mously agree;  but  inasmuch  as  a  large  part  of  the  recent  buying 
has  come  from  speculators  -who  proposed  to  sell  again  at  higher 
figures,  it  was  to  be  expected  that  the  market  would  fall  back  when 
these  operators  attempted  to  secure  their  profits.  Regarding  the  im- 

mediate future,  opinion  is  a  good  deal  divided,  some  critics  main- 
taining that  the  advance  has  gone  far  enough,  and  that  there  ought 

to  be  a  considerable  interval  of  comparative  dullness,  with  sagging 
prices,  while  other  critics  believe  that  after  a  brief  set  back  the 
market  will  resume  its  upward  course.  Everything  depenHs,  of 
■course,  upon  how  far  the  pools  and  syndicates  that  bought  stocks 
at  the  low  prices  of  December  have  succeeded  in  their  efforts  to 

"'unload"  at  a  profit.  If  they  were  able  to  get  rid  of  the  greater  part 
of  their  holdings,  they  may  be  willing  to  wait  for  lower  prices  before 
taking  them  back :  if  they  are  still  carrying  more  than  they  care 
to,  then  manipulation  for  the  rise  may  be  renewed  at  any  time. 
These  are  technical  questions  which  the  average  outsider  is  not  pre- 

pared to  pass  upon.  The  only  certain  thing  is  that  the  market  at  the 
moment  is  free  from  the  uncertainties  which  disturbed  it  so  seri- 

ously a  month  ago.  Moreover,  the  temper  of  the  financial  com- 
munity is  generally  optimistic. 

Manhattan  Elevated  shares  ha^  e  been  one  of  the  conspicuous  ex- 
ceptions to  the  general  downward  tendency.  They  have  risen 

again  partly  on  pool  buying  and  partly  on  purchases  of  a  more 
genuine  character  which  have  been  influenced  b}'  the  idea  that  the 
stock  will  be  put  on  a  7  per  cent  dividend  basis  sooner  than 
e.xpected.  All  well-informed  observers  agree  that  the  floating 
supply  of  Manhattan  stock  is  exceedingly  small.  Brooklyn  Rapid 
Transit  has-  held  comparatively  strong,  but  it  has  looked  rather 

as  if  the  pool  were  willing  to  distribute  some  of  their  holdings  at 
present  prices.  Metropolitan  has  been  dull,  with  irregular  and 
unimportant  fluctuations. 

Philadelphia 

Scarcely  any  trading  worth  mentioning  has  occurred  among  the 
street  railway  stocks  in  Philadelphia  during  the  week.  The  pool 
in  Rapid  Transit  shares  appears  to  be  resting  on  its  oars,  contenting 
itself  with  holding  the  price  steady  between  ijl-i  and  177-8.  Little 
stock  has  changed  hands.  Union  Traction  likewise  has  merely 
remained  stationary  around  47,  and  practically  all  the  sales  reported 
in  Philadelphia  Traction  have  been  made  at  gSH-  In  American 
Railways  scarcely  more  than  a  hundred  shares  have  been  dealt  in 
altogether,  between  51^  and  52.  Railways  General  has  been  firm 
at  an  advance  from  4>^  to  S,  and  Consolidated  Traction  of  New 
Jersey  has  sold  up  from  66  to  66^.  The  only  other  transaction 
recorded  was  in  Easton  Electric  at  20'/4. 
Chicago 

The  presence  in  Chicago  of  certain  prominent  representatives  of 
the  Eastern  interest  in  the  Union  Traction  Company,  started  the 
rumors  of  an  impending  consolidation  among  the  surface  lines  go- 

ing again.  If  the  incident  has  any  such  significance,  the  inferences 
concerning  the  matter  have  at  least  been  drawn  too  hastily.  Noth- 

ing more  definite  regarding  the  visit  of  these  officials  is  given  out 
than  that  they  desired  to  look  over  the  Chicago  field  and  get  in 
touch  with  the  sentiment  of  local  street  railway  men  as  to  the 
prospects  for  extending  the  franchise,  and  kindred  matters.  The 
sharp  rise  in  the  stock  market  probably  will  turn  out  to  have  been 
premature.  Nevertheless  Union  Traction  common  was  bid  up 
sharply  from  15  to  17,  the  preferred  from  45^  to  50,  City  Railway 
from  208  to  220,  West  Chicago  from  89^^  to  92,  and  North  Chicago 
from  165  to  175.  It  was  noteworthy  that  the  supply  of  stocks 
ofi^ered  for  sale  during  this  quick  advance  was  inconsiderable.  Ex- 

pectation that  the  directors  of  the  Metropolitan  Elevated  will  de- 
clare the  full  5  per  cent  dividends  on  the  prelerred  stock  for  this 

year,  has  led  to  some  buying  of  the  shares  at  an  advance  from  89^ 
to  90.  The  common  stock,  however,  after  rising  to  391-2  fell  back 
suddenly  to  38.  Denials  of  disturbing  rumors  concerning  the  out- 

look for  the  Lake  Street  Elevated  have  been  followed  by  some 
improvement  in  the  shares,  the  price  rallying  from  7J4  to  8^^. 
Northwestern  Elevated  issues  have  been  strong,  the  preferred  sell- 

ing at  76  and  the  common  from  32  to  33l2-  South  Side  has  also 
been  firm  at  108^4  and  109. 

Other  Traction  Securities 

Realizing  sales  on  a  moderate  scale  have  been  in  evidence  during 
the  week  in  Boston.  Massachusetts  Electric  common  after  selling 
at  3714  declined  to  36H.  while  the  preferred  dropped  back  from  96 
to  94?^.  At  the  same  time  Boston  Elevated  sold  down  from  154  to 
152' J.  The  West  End  shares  were  little  changed,  the  preferred  sell- 

ing between  1 11  J/2  and  111%  and  the  common  between  94  and  95. 
The  week  in  Baltimore  has  been  extremely  dull  and  unimportant 
so  far  as  the  traction  specialties  are  concerned.  Sales  are  reported 
of  LTnited  Railways  stock  at  14  and  13^,  the  income  bonds  at  67^^ 
and  67%  and  the  general  4s  at  gsyi  and  95  ;  also  Anacostia  and 
Potomac  5s  at  100,  Baltimore  Traction  5s  at  116%,  City  and  Subur- 

ban (Baltimore)  5s  at  113  and  112,  Pittsburg  Traction  5s  at  116, 
Nashville  Railway  5s  at  lo^Vi  and  Nashville  second  incomes  at 
34^4.  On  the  New  York  curb  about  1000  shares  of  the  new  Inter- 
borough  Rapid  Transit  stock  (50  per  cent  paid)  have  been  dealt 
in  between  117  and  1175-2.  The  full-paid  stock  of  the  same  company  at 
the  same  time  sold  at  iisH-  New  Orleans  Street  Railway  com- 

mon has  been  exceptionally  active  at  an  advance  from  15'/^  to  isV2- 
while  the  preferred  is  up  to  50.  Scattering  sales  are  reported  in 
Washington  Electric  common  at  17,  the  preferred  from  50^^  down 
to  50,  United  Railways  of  St.  Louis  preferred  at  80^,  American 
Elevated  at  ̂ ,  American  Light  &  Traction  preferred  at  95^  ;  and 
in  bonds.  New  Orleans  4J^s  at  82,  United  Railways  of  St.  Louis 
4s,  between  84%  ahd  84^,  St.  Louis  Transit  5s  at  95.  Brooklj^n 
Rapid  Transit  4s  at  825^,  and  San  Francisco  subscription  privileges 
at  48  and  47.  Sales  in  traction  on  the  Cleveland  exchange  last 
W'Cek  numbered  about  1000  shares,  which  is  a  decided  improvement 
on  recent  previous  weeks.  Interest  centered  on  Northern  receipts 
and  Miami  &  Erie  Canal.  Sales  on  the  Northern  Ohio  Traction 
common  ran  from  66J'4  to  70,  the  price  increasing  with  each  sale. 
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Preferred  receipts  representing  150  shares  sold  at  92^  and  93. 
Sales  in  the  canal  stock  were  267  shares,  the  prices  advancing  from 
30  to  33%.  Recent  favorable  reports  relative  to  this  project  are  in- 

creasing the  demand,  and  a  bull  movement  is  looked  for.  Lake  Shore 
Electric  common  advanced  from  14  to  15  on  small  sales.  Other 
sales  were  of  minor  importance :  Ten  Aurora,  Elgin  &  Chicago 
preferred  at  91,  fifty  Cleveland  Electric  at  84%,  a  slight  decline; 
thirty  Elgin,  Aurora  &  Southern  at  53,  an  advance  of  ;  fifty  of 
Springfield  &  Xenia  at  16  and  35,  Western  Ohio  receipts  at  25^4 
to  25J^.  Monday  of  this  week  opened  strong  on  tractions.  Three 
hundred  Northern  Ohio  Traction  common  receipts  sold  at  70  and 
ICQ  of  the  new  Northern  Ohio  Traction  &  Light  common  stock 
went  at  20^/2 ;  much  interest  is  centered  in  this  new  stock.  Four 
fifty-share  lots  of  Lake  Shore  Electric  preferred  sold  at  51,  and 
100  Cincinnati,  Dayton  &  Toledo  at  38^.  There  was  a  demand  for 
Western  Ohio  bonds,  and  $15,000  sold  at  80  and  8o>^.  Miami  &  Erie 
Canal  advanced  to  33H  for  small  lots.  The  entire  board  looks 
stronger,  and  a  general  improvement  is  looked  for.  There  has 

been  considerable  trading  in  the  "right"  to  subscribe  to  the  new 
$400,000  of  the  Cleveland  City  Railway  which  will  be  put  out  at  par 
to  subscribers.  Blocks  of  these  rights  have  been  sold  at  from  5 
to  6J4  by  parties  who  have  not  the  money  to  subscribe  to  the 
new  issue. 

Security  Quotations 
The  following  table  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 
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a  Asked,    b  Last  sale. 

Iron  and  Steel 

Nothing  deserving  particular  mention  has  happened  in  the  iron 
trade  during  the  week.  It  is  the  "off"  season  in  all  lines,  and  the 
■dullness  now  prevailing  is  to  be  expected.  In  some  ways  this  is 
€ven  fortunate  for  the  stability  of  the  situation,  because  if  producers 
were  not  given  more  time  to  catch  up  with  back  orders  we  might 
have  a  temporary  rise  in  prices,  which  later  on  would  have  to  be 
followed  by  a  corresponding  decline.  Already  some  hardening 
of  quotations  is  discernible  in  foundry  pig  iron.    Improvement  is 

noted  in  some  branches  of  the  industry,  particularly  sheets,  bars 
and  merchant-pipe,  which  were  suffering  from  over-production  and 
price-cutting  a  short  while  ago.  Quotations  are  nominally  un- 

changed on  the  basis  of  $21.75  to  $22  for  Bessemer  iron,  $29  to  $30 
for  Bessemer  steel,  and  $28  for  steel  rails. 

netals 
Quotations  for  the  leading  metals  are  as  follows:  Copper  12% 

cents,  tin  28  cents,  lead  4^  cents,  and  spelter  4^4  cents. 

GROWTH  OF  BRITISH  WESTINGHOUSE  COMPANY 

The  directors  of  the  British  Westinghouse  Electric  &  Manufac- 
turing Company,  Ltd.,  of  London,  England,  have  recently  issued 

their  third  annual  report,  showing  a  material  increase  in  growth  of 
the  company's  business  and  indicating  an  industrial  reawakening  in 
England.  Heretofore,  orders  have  been  executed  at  Pittsburg,  but 

now  that  the  company's  works  at  Trafford  Park,  Manchester,  Eng- 
land, are  practically  completed  and  about  3000  men  employed,  man- 

ufacturing operations  have  begun  and  all  orders  will  hereafter  be 
executed  there. 
A  construction  department  has  been  organized  to  carry  out 

building  and  general  construction  work,  thus  enabling  the  com- 
pany to  undertake  the  complete  installation  of  large  railway, 

power  and  lighting  plants.  This  department  will  be  under  the 
management  of  James  C.  Stewart,  of  the  engineering  firm  of  James 
C.  Stewart  &  Company. 
Many  important  contracts  have  been  obtained  by  the  British 

Westinghouse  Company  during  the  last  year,  including  those  with 
the  Metropolitan  District  Railway  Company,  the  Metropolitan  Rail- 

way Company,  the  Clyde  Valley  Electrical  Power  Company,  the 
London  United  Tramways  Company,  Ltd.,  the  Bath  Tramways 
Company,  Ltd.,  Exeter  Corporation,  Newcastle  Corporation,  and 
the  Swansea  Corporation. 
The  erection  and  equipment  of  the  works  at  Trafford  Park 

have  absorbed  the  bulk  of  the  available  capital  of  the  company, 
comprising,  approximately,  $8,750,000,  of  which  $5,000,000  are  in 
6  per  cent  preference  shares,  and  $3,750,000  in  ordinary  shares.  The 
extensive  business  in  hand,  as  well  as  the  new  business  in  pros- 

pect— all  of  which  is  to  be  executed  at  the  company's  works — will 
require  additional  funds  for  material,  labor,  and  working  capital 
generally.  The  directors,  therefore,  propose  to  create  an  additional 
200,000  6  per  cent  preference  shares  of,  approximately,  $25  each, 
one-half  of  which  is  to  be  issued  immediately,  believing  that  the  use 
of  such  additional  capital  will  result  in  a  higher  percentage  of 
profits  to  the  company. 

 ■ 

FOR  STATE  ELECTRICAL  LABORATORY  IN  NEW  YORK 

The  commission  appointed  last  spring  by  Governor  Odell,  of  New 
York,  to  inquire  into  the  necessity  for  establishing  a  State  Electrical 
Laboratory  in  connection  with  the  Union  College  in  Schenectady 
has  completed  its  report  and  recommends  an  appropriation  of  $275,- 
000  for  buildings  and  electrical  equipments.  The  object  of  the 
laboratory  is  to  provide  authoritative  information  on  questions  of 
electrical  science  and  an  official  standard  for  electrical  measuring 
instruments  and  apparatus,  and  standards  for  electric  wiring  of 
buildings  for  the  protection  of  municipalities  and  the  general 
public  in  the  use  of  electrical  energy.  The  commissioners  are: 
State  Engineer  Edward  A.  Bond,  Charles  Steinmetz  and  Harold  W. 
Buck. 

BANQUET  TO  EMPLOYEES  OF  THE  ST.  LOUIS  CAR  COMPANY 

The  St.  Louis  Car  Company,  of  St.  Louis,  Mo.,  gave  a  banquet 
to  the  heads  of  the  various  departments  and  officers  on  the  evening 
of  December  27,  in  one  of  the  rooms  that  are  used  as  a  dining  hall 
for  the  officers,  and  where  they  have  limch  every  day,  as  the 
works  of  the  company  are  situated  too  far  from  the  business  section 

for  the  officers'  to  leave  their  duties  for  dinner.  The  banquet  hall 
was  very  handsomely  decorated  for  this  special  occasion.  Mr. 
Vogal  was  the  toastmaster.  Each  of  the  officers  made  remarks  on 
the  successful  year  that  had  passed  and  the  good  fellowship  that 
existed  between  the  officers  and  the  workmen  and  the  superin- 

tendents. The  spread  was  quite  sumptuous,  and  was  kept  up  until 
a  late  hour.  The  St.  Louis  Transit  Company,  whose  cars,  made 
by  the  St.  Louis  Car  Company,  pass  within  a  block  or  two  of  the 
works,  furnished  three  special  cars  to  take  the  merry  crowd 
home.  About  seventy-five  persons  were  present,  among  them  several 
invited  guests  from  the  city,  and  several  who  were  in  the  city  on 
business  with  the  company. 
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A  PROGRESSIVE  CORRESPONDENCE  SCHOOL 

The  American  School  of  Correspondence,  which  recently  became 
alHed  with  the  Armour  Institute  of  Chicago,  has  greatly  extended 
its  scope,  and  it  is  now  prepared  to  carry  on  much  larger  work  than 
formerly.  It  is  expected  as  a  result  that  the  results  will  be  even 
more  satisfactory  than  heretofore,  and  that  many  more  students  may 
be  cared  for.  The  courses  are  being  constantly  improved  and  e-x- 
tended,  always,  however,  keeping  within  the  well-defined  field  that 
such  a  school  can  properly  occupy.  At  the  same  time  Armour  Insti- 

tute is  improving  its  facilities  and  is  adding  to  its  already  excellent 
equipment.  The  new  steam  laboratory  is  now  about  ready  for 
operation.  The  additions  include  a  $S,ooo  cross-compound  Corliss 
engine,  with  a  reheater  receiver.  This  machine  was  built  by  the 
Allis-Chalmers  Company.  A  400-ft.  Wheeler  surface  condenser 
will  be  connected  with  the  experimental  engine.  A  small,  high- 

speed, cross-compound  experimental  engine  has  already  been  in- 
stalled. This,  with  the  present  equipment  of  1500-hp  boilers,  a 

75-hp  Russel  engine,  belted  to  a  generator,  and  a  300-hp  Ball  & 
Wood  engine,  directly  connected  to  a  generator,  will  make  the 
Armour  Institute  laboratory  rank  with  the  best  in  the  country. 
The  instruction  courses  of  the  Correspondence  School  and  the 
reference  library  issued  by  that  institution  are  attracting  a  great 
deal  of  attention  among  educators,  and  much  favorable  comment 
by  the  engineering  fraternity. 

The  latest  catalogue  issued  by  this  school  contains  a  partial  list 
of  those  who  have  completed  the  prescribed  course  of  instruction. 
Of  course  it  is  impossible  to  present  a  complete  list  of  those 
who  have  received  the  benefits  of  this  instruction,  as  a  large 
number  would  complete  their  term  while  the  list  was  in  course  of 
preparation,  but  it  is  an  interesting  compilation  and  marks  the  first 
attempt  of  this  kind  to  be  made  by  any  school  of  this  character. 
The  introductory  to  the  catalogue  states  the  aims  and  purposes  of 
the  school  and  calls  attention  to  the  many  improvements  that  have 
lately  been  made  with  a  view  to  placing  the  institution  on  an 
educational  rather  than  on  a  commercial  basis.  The  announce- 

ment is  also  made  that  the  services  of  Prof.  F.  B.  Crocker,  of 
Columbia  University,  have  been  secured  for  the  advisory  board,  and 
that  he  has  also  consented  to  prepare  some  of  the  electrical 
papers. 
Among  the  late  publications  of  the  American  School  of  Corre- 

spondence is  a  text  book  on  Perspective  Drawing  which  is  claimed 
to  be  one  of  the  best  works  on  this  subject  that  has  ever  been 
placed  before  correspondence  students.  This  book  was  prepared 
by  Prof.  W.  H.  Lawrence,  associate  professor  of  the  department 
of  architecture  at  the  Massachusetts  Institute  of  Technology. 
Prof.  Lawrence  is  a  recognized  authority  on  this  subject,  and  the 
book  will  be  found  of  considerable  interest  to  all  who  are  engaged 
in  this  study. 

ANOTHER  TUNNEL  BETWEEN  NEW  JERSEY  AND  LONG  ISLAND 

It  is  stated  that  the  Union  Terminal  Company,  which  was  in- 
corporated nearly  a  year  ago,  and  which  has  since  been  engaged 

in  obtaining  the  necessary  consents  of  property  owners,  will  soon 
apply  to  the  Rapid  Transit  Commission  of  New  York  for  a  fran- 

chise for  a  tunnel  to  connect  New  Jersey  and  Brooklyn. 
The  plans  call  for  the  laying  under  the  North  River  of  eight 

single-track  steel  tubes,  which  are  to  be  carried  to  a  point  near  the 
Bushwick  Avenue  station  of  the  Long  Island  Railroad  in  Brooklyn. 
On  the  New  Jersey  side  the  tunnel  will  have  a  terminus  near  the 
Hackensack  River  in  the  southerly  part  of  Hoboken,  whence  spurs 
will  connect  with  the  Erie  and  Lackawanna  Railroads.  Connec- 

tion will  also  be  made  with  the  electric  railway  lines  in  Hudson 
County.  The  company  is  capitalized  at  $40,000,000,  much  of  which 
it  is  claimed  has  been  paid  in.  The  directors  of  the  company  are : 
Francis  H.  Leggett,  Edward  E.  Palmer,  of  Morristown,  N.  J. ; 
Appleton  D.  Palmer,  of  New  York ;  Kenneth  L.  McLaren,  of  Jersey 
City;  Roy  Stone  and  Maurice  L.  Muhleman,  of  New  York;  Joseph 
A.  Duffy,  of  Long  Branch,  N.  J. 

MICHIGAN  ELECTRIC  COMPANY'S  ANNUAL  DINNER 

The  second  annual  banquet  given  by  the  Michigan  Electric  Com- 
pany to  its  employees  was  held  at  Hotel  Cadillac,  Detroit,  on 

January  3.  It  was  attended  by  fifty  employees,  who  were  after- 
ward entertained  by  the  company  at  a  theater  party.  The  evening 

proved  a  most  enjoyable  one,  and  a  great  deal  of  good-feeling  was 
displayed  between  employees  and  officers. 

INCREASE  IN  PAY  AT  MILWAUKEE 

Through  a  general  notice  signed  by  General  Manager  J.  I. 
Beggs,  of  the  company,  the  employees  of  the  Milwaukee  Electric 
Railway  &  Light  Company  were  informed  Jan.  8  that  their  wages 
are  to  be  increased,  the  increase  dating  from  Jan.  i.  In  his  state- 

ment to  the  employees  Mr.  Beggs  says  that  he  had  purposed  to 
make  the  announcement  before  the  holiday  season,  but  that  he 
was  prevented  from  so  doing  because  of  a  serious  accident  which 
he  suffered  on  Dec.  7,  confining  him  to  his  bed  and  home  for  several 
weeks.  The  increase  is  i  cent  per  hour,  making  the  scale  of  wages 
as  follows :  19  cents  per  hour  for  the  first  year,  20  cents  per  hour 
for  the  second  year,  21  cents  per  hour  for  the  third  year,  22  cents 
per  hour  for  the  fourth  year  and  thereafter.  The  official  statement 
says,  in  part : 

"This  increase,  like  the  increases  taking  effect  June  i,  1900,  and 
June  I,  1902  (aggregating  over  15  per  cent),  is  entirely  voluntary, 
and  is  an  evidence  of  our  appreciation  of  your  faithful  service  and 
endeavor  to  merit  the  commendation  and  good  will  of  the  public 
that  we  serve,  to  do  which  we  are  largely  dependent  upon  your 
courtesy,  patience  and  constant  watchfulness  in  the  performance  of 
your  duties.  LTnlike  the  steam  roads,  who  can  increase  their  rates 
of  freight  to  make  good  increased  cost  of  operation,  we  cannot  in- 

crease the  price  of  our  service,  but,  on  the  contrary,  are  con- 
stantly lengthening  the  distance  that  can  be  ridden  for  a  single 

fare,  and  providing  more  expensive  construction  and  equipment ; 
therefore  the  only  way  we  can  hope  to  obtain  any  return  for  the  in- 

creased pay  granted  to  our  employees  is  by  obtaining  from  them 
more  intelligent,  faithful  and  enthusiastic  service,  which  I  bespeak 

from  every  employee  of  the  company." 

ELECTRIC  RAILWAY  SECURITIES 

The  reconunendations  as  to  the  purchase  of  interurban  railway 
securities  published  in  the  Street  Railway  Journal  for  Dec.  27, 
and  credited  to  a  prominent  banking  house  in  Chicago  were  orig- 

inally formulated  by  Knight,  Donnelly  &  Company,  of  that  city,  and 
were  printed  in  "Pit  and  Post,"  published  by  that  firm.  Omission 
of  proper  credit  in  these  columns  was  due  to  the  fact  that  the  ab- 

stract which  was  quoted  in  these  columns  did  not  specifically  men- 
tion the  source  of  its  information. 

 »-♦♦  

THE  PITTSBURG,  McKEESPORT  &  CONNELLSVILLE  RAILWAy 

The  Pittsburg,  McKeesport  &  Connellsville  Railway  Company  is 
rapidly  connecting  up  its  entire  system  in  the  coke  region  of  Penn- 

sylvania. The  line  between  Scottdale  and  Mount  Pleasant  is  prac- 
tically completed,  and  all  that  is  needed  to  complete  the  line  between 

Scottdale  and  Connellsville  is  a  steel  viaduct  over  the  Pennsylvania 
and  Baltimore  &  Ohio  tracks,  which  will  be  ready  before  spring. 
Between  Connellsville  and  Uniontown  less  than  5  miles  of  line  re- 

main to  be  built.  As  soon  as  the  coke  region  system  is  completed 
work  will  be  commenced  on  the  connection  of  the  line  with  that 
part  of  the  system  now  in  operation  in  and  about  McKeesport. 
This  line  will  be  about  20  miles  long,  and  will  extend  from  the 
present  terminal  at  Buena  Vista  to  Connellsville,  via  Broad  Fore 
From  the  latter  point  a  line  will  also  be  built  to  Scottdale.-  The 
company  expects  to  have  its  new  power  house,  east  of  Connells- 

ville, in  partial  operation  by  Feb.  i.  Three-phase  transmission  will 
be  employed,  about  a  dozen  sub-stations  being  employed  for  distri- 

bution. The  company  has  recently  completed  the  purchase  of  the 
Dawson  Electric  Company,  which  has  a  plant  of  300  hp.  A  contract 
will  be  awarded  in  a  few  days  for  the  extension  of  its  Leisenring 
Division  to  Vanderbilt,  and  thence  to  Dawson.  The  extension  will 
really  be  a  spur  of  the  line  now  running  from  Connellsville  through 
New  Haven.   It  will  be  a  little  over  3  miles  long. 

 *^  

FROM  TOLEDO  TO  CHICAGO 

The  plan  of  the  Toledo  &  Western  Railway  syndicate  for  eventu- 
ally connecting  Toledo  and  Chicago  by  electric  railway  has  assumed 

tangible  form,  through  the  announcement  made  by  Hon.  C.  M. 
Stone,  of  the  successful  financing  of  the  Garret,  Auburn  &  Northern 
Railway,  and  the  Chicago  &  Indiana  Air  Line.  These  roads  are 
being  promoted  by  interests  which  are  closely  allied  with  the 
Toledo  &  Western  Railway,  and  in  connection  with  the  Indiana 
Railway,  an  independent  line  will  form  the  desired  connection. 
The  lines  will  cover  the  territory  as  follows:  Toledo  &  Western, 
Toledo  to  Pioneer ;  Garret,  Auburn  &  Northern,  Pioneer  to 
Goshen  ;  Indiana  Railway,  Goshen  to  South  Bend ;  Chicago  &  Indi- 
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ana  Railway,  South  Bend  to  Chicago.  It  is  announced  that  con- 
tracts for  material  for  both  the  roads  above-mentioned  will  be 

placed  at  once,  and  that  grading  will  start  as  soon  as  the  weather 
permits.  The  new  lines  will  be  built  on  wide  private  right  of  way 
and  will  be  equipped  equal  to  the  well-known  high  standard  of  the 
Toledo  &  Western  Railway.  Eventually  the  lines  will  be  con- 

solidated. The  Toledo  &  Western  syndicate  is  headed  by  Luther 
Allen  and  Judge  C.  M.  Stone,  of  Cleveland,  and  F.  R.  Seagrave 
•■nd  J.  R.  Seagrave,  of  Toledo. 

 ♦♦♦  ■  

TOPICS  OF  THE  WEEK 

Comptroller  Grout,  of  New  York,  has  asked  for  bids  for  $7,000,- 
noo  gold  bonds,  3^2  per  cent,  for  public  improvements  now  author- 

ized by  the  municipality.  Of  this  issue  $2,000,000  will  be  issued 
for  rapid  transit  improvements. 

It  is  gratifying  to  learn  that  the  New  York  Central  manage- 
ment and  the  municipal  authorities  have  partially  reached  an  agree- 
ment upon  the  plans  for  the  improvements  of  the  terminal  facilities 

in  New  York,  which  will  permit  of  the  introduction  of  electric 
service  in  the  Park  Avenue  tunnel  and  the  suburban  lines  entering 
the  Grand  Central  Station. 

The  Cleveland  Electric  Railway  Company  is  placing  gongs  on 
the  rear  platforms  of  a  number  of  its  cars.  The  gong  is  operated 
by  the  motorman,  and  warns  passengers  stepping  from  the  car 
that  another  car  is  approaching  from  the  opposite  direction.  The 
gong  has  a  continuous  ring,  different  from  the  ordinary  gong  on 
the  front  platform.  It  is  believed  the  device  will  save  many 
accidents. 

A  novel  suit  is  that  brought  against  the  Springfield  Street  Rail- 
way Company  of  Springfield,  Mass.,  by  a  man  and  his  wife,  for 

damage  to  the  plaintiffs'  house  and  discomfort  to  the  occupants 
caused  by  the  vibration  from  the  machinery  in  the  defendant's 
power  house,  and  from  the  blowing  of  coal  on  the  plaintiffs'  prem- 

ises from  the  defendant's  coal  pile. 

The  Rapid  Transit  Commissioners  have  assurances  from  Chief 
Engineer  Parsons  that  the  subway  work  is  progressing  at  a  rate 
that  will  insure  a  much  earlier  completion  of  the  system  than  has 
heretofore  been  expected.  Trial  cars  will  be  run  over  the  route,  Mr. 
Parsons  said,  in  June  or  July,  by  which  time  the  work  of  construc- 

tion will  probably  be  finished.  This  would  leave  four  months  for 
the  installation  of  the  equipment,  most  of  which  is  now  ready  for 
delivery. 

An  official  of  the  Philadelphia  Rapid  Transit  Company  is  quoted 

as  saying  that  "the  rolling  stock  of  the  contemplated  electric  railway 
on  the  boulevard  to  Torresdale  will  be  the  finest  of  any  electric  line 
in  the  world.  There  will  be  observation  and  parlor  cars  of  the 
most  commodious  type.  Travel  on  the  line  will  be  a  luxury.  There 
will  be  observation  stations  along  the  route,  towers  with  elevators, 
refreshment  booths,  and  many  other  attractions.  In  fact,  it  is  our 
plan  to  make  the  boulevard,  as  far  as  the  trolley  line  is  concerned, 

a  lo-mile  park." 

At  the  twenty-sixth  annual  dinner  of  the  Hotel  Men's  Association 
of  New  York,  held  at  Delmonico's  a  few  days  ago,  Simeon  Ford, 
in  the  course  of  a  speech,  said :  "I  am  glad  the  women  have  taken 
up  the  transportation  problem.  They  are  going  to  compel  the  trac- 

tion companies  to  provide  each  female  woman  with  a  seat,  hot  and 

cold  water,  and  electric  curling  irons.  It  makes  a  man's  blood  boil 
to  think  that  his  wife,  after  a  hard  day's  shopping,  is  compelled 
to  ride  home  in  a  car  seated  in  some  other  fellow's  lap,  or  that  she 
should  be  jostled  by  rude  workingmen,  who  have  the  nerve  to  ride 
home  from  work  when  such  excellent  walking  facilities  are  pro- 

vided." 

In  a  recent  interview  in  the  New  York  World,  Charles  T. 
Yerkes  said : 

"Combinations  have  been  made  during  the  last  few  years  which 
are  wrong  in  principle  and  which  could  not  have  existed  but  for 
the  unusual  prosperity.  By  reason  of  trust  organizations  I  have 
in  many  cases  been  forced  to  pay  50  per  cent,  frequently  20  per  cent 
and  30  per  cent  advance.  For  this  reason  I  shall  buy  all  my  ma- 

terial in  England.    I  am  not  a  calamity  howler,  but  the  inevitable 

is  apparent  to  every  shrewd  observer.  There  will  be  no  sudden 
crash,  but  there  will  be  a  gradual  decline  in  prices  of  trust  products, 
and  when  they  have  dropped  as  far  as  they  can  they  will  have  fo 
begin  to  squeeze  water  out  of  their  stocks  and  forego  the  large  divi- 

dends they  are  now  paying.  American  steel  has  risen  40  per  cent 
in  price  in  the  past  few  years,  and  is  rapidly  becoming  a  drug  in 

the  market  abroad." 

The  announcement  that  the  Buffalo  &  Depew  Electric  Railway 
would  use  the  lines  of  the  Rochester  Railway  Company,  entering 
that  city  has  called  forth  a  lament  from  the  vigilant  Mayor  of  the 
Flower  City,  who  deplores  the  inability  of  the  municipal  adminis- 

tration to  hold  up  the  newcomers.  The  Rochester  Company  has 
encouraged  the  building  of  suburban  roads,  and  has  made  favorable 
terms  with  those  desiring  admission  to  the  city  over  its  tracks, 
realizing  that  the  best  interests  of  the  city  and  the  company  would 
thereby  be  served.  This  arrangement  has  not  only  brought  nearby 
towns  into  closer  business  relations  with  the  Rochester  merchants, 
but  it  has  afforded  the  people  living  along  the  routes  traversed 
by  the  suburban  cars  much  better  service  than  could  otherwise  be 
provided.  The  Rochester  Railway  Company  is  obliged  to  pay  an 
additional  $5  for  each  car  running  over  the  city  lines,  and  additional 
taxation  for  additional  percentage  of  increase  in  business.  More- 

over, if  increased  traffic  requires  more  frequent  paving  operations 
the  local  company  is  compelled  to  stand  the  expense.  It  seems, 
under  the  circumstances,  as  if  the  Mayor  had  little  reason  to 
complain. 

In  view  of  the  present  discussion  of  street  railway  management 
in  Chicago,  the  utterances  of  Judge  Carter,  of  that  city,  upon 
municipal  ownership  and  the  dangers  arising  from  political  control 
of  such  important  undertakings  will  be  of  especial  interest  at  this 

time.  In  public  address  the  distinguished  jurist  said:  "Municipal 
ownership  of  water,  light  and  sewerage  is  one  thing,  municipal 
ownership  of  street  railways  quite  another.  The  former  enter,  or 
ought  to  enter,  every  street,  and  they  each  require  comparatively  a 
small  number  of  men  to  manage  them.  Street  railways  only  run 
through  some  streets,  and  require  a  host  to  operate  and  manage 
them.  If  the  city  owns  the  railways  there  is  the  question 
of  competition  between  streets  and  the  question  of  which 
party  or  boss  shall  control  the  army  of  operators.  If  municipal 
ownership  is  to  come  there  is  a  financial  difficulty.  How  to  pay 
for  the  railways  is  a  question  I  have  never  seen  adequately 
answered.  Yet,  the  financial  question  is  the  initial  one  that  con- 

fronts us  if  we  resolve  on  municipal  ownership.  I  think  every 
sensible  man  who  has  studied  the  question  believes  in  renewing  the 

companies'  franchises,  with  the  privilege  of  the  city's  taking  them 
over  after  a  period  of  five,  ten  or  fifteen  years  if  the  city  chooses."   

STRIKE  AT  WATERBURY 

The  lines  of  the  Connecticut  Railway  &  Lighting  Company  at 
Waterbury,  Conn.,  and  those  extending  to  Naugatuck,  Waterbury 
and  Oakville  are  tied  up  by  a  strike  of  the  employees,  declared 
Jan.  10,  because  the  company  refused  to  grant  certain  demands 
made  by  the  men.  Among  these  demands  are :  The  recognition  of 
the  union,  reinstatement  of  the  men  who  were  discharged  for  in- 

competency, a  ten-hour  day  at  22H  cents  per  hour  for  regular  and 
extra  men,  and  the  compulsion  of  membership  in  the  union  of  all 
employees  of  the  company. 
The  reply  which  the  railway  company  made  to  these  de- 

mands was  brief  and  pointed.  After  stating  that  the  demands 
could  not  be  granted  the  reply  says  that  men  not  reporting  for 
work  at  3  p.  m.,  Jan.  12,  would  be  considered  as  having  left  the 
service  of  the  company,  and  would  only  be  re-employed  as  new 
men.  So  far  as  is  known  none  of  the  men  reported  for  duty.  A 
storm  hindered  the  company  from  carrying  out  its  plan  of  resuming 
service  at  once  with  new  men,  as  Waterbury  and  the  surrounding 
country  felt  the  effects  of  a  disagreeable  sleet  and  snow  storm  on Sunday. 

Monday  and  Tuesday  were  spent  in  preparing  the  line, 
and  on  Wednesday  morning  the  announcement  was  made  that  the 
operation  of  cars  would  begin  that  afternoon.  As  a  precautionary 
move  the  city  authorities  were  notified  that  adequate  protection 
would  be  expected  if  any  attempt  should  be  made  by  the  strikers 
or  their  sympathizes  to  interfere  with  the  running  of  cars.  The 
snowplows  that  were  sent  out  by  the  company  on  Sunday  in  an 
effort  to  keep  the  road  open  were  stoned,  but  no  riotous  demon- 

strations are  reported  as  having  occurred  on  Monday  or  Tuesday. 
The  company  has  secured  a  force  of  men  sufficient  to  resume  opera- 

tions on  regular  schedule,  and  is  determined  not  to  meet  the 
demands  of  its  former  employees. 
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THE  SITUATION  IN  CHICAGO 

It  is  stated  in  Chicago  that  within  two  or  three  weeks  the  Union 

Traction  Company  will  tender  to  the  Council  an  ordinance  for 
franchise  extension,  the  terms  of  which  will  be  so  liberal  that  the 
ordinance  will  pass.  It  is  understood  that  among  other  concessions 
to  the  city  will  be  consolidation  with  the  Chicago  City  Railway 

and  universal  transfers  on  the  company's  lines,  eventual  consolida- 
tion of  the  elevated  roads  and  one  fare  everywhere,  expenditures  of 

$25,000,000  in  the  improvement  and  betterment  of  the  surface 
service,  and  compensation  to  the  city  on  a  liberal  basis. 

 ♦♦♦  

STREET  RAILWAY  PATENTS 

UNITED   STATES  PATENTS   ISSUED  JAN.  6,  1903 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

717,542.    Trolley  Harp ;  F.  J.  Caswell  and  C.  N.  Wood,  Wood- 
ville,  Mass.    App.  filed  Feb.  10,  1902.  Details. 

717,570.    Cable  or  Wire  Shield  for   Suspended  Cable  Track 
Roads ;  H.  M.  Harding,  Englewood,  N.  J.    App.  filed  April  19, 
1901.    A  tilting  shield  at  the  point  of  suspension  prevents  sagging 
of  the  wire. 

717,583.  Trolley  Pole  and  Stand  Therefor;  W.  H.  Kilbourn, 
Greenfield,  Mass.  App.  filed  March  13,  1902.  Relates  to  means 
for  preventing  the  upward  movement  of  the  pole  in  case  the  .trolley leaves  the  wire. 

717,603.  Railway  Car  Truck;  J.  F.  O'Conner,  Easton,  Pa.  App. 
filed  April  23,  1902.  Relates  to  the  construction  of  a  pivoted  jaw 
in  which  the  journal  box  is  mounted  and  adapted  to  be  hori- 

zontally removed  therefrom  in  the  direction  of  the  rails  through 
the  opening  formed  by  swinging  upward  said  jaw. 

717,620.  Brake-Shoe;  D.  Rawstron,  Harvey  and  H.  Rawstrom, 
Chicago,  111.  App.  filed  March  31,  1902.  A  special  design  of  hard 
metal  insert. 

717,632.  Pinch  Bar  ;  M.  A.  Sheldon,  Detroit,  Mich.  App.  filed 
Sept.  13,  1902.  Details. 
717,689.  Automatic  Street  Railway  Switch  ;  J.  R.  Klippelt,  H.  W. 

Jeffers  and  W.  D.  Bradford,  Pittsburg,  Pa.  App.  filed  Feb.  5,  1902. 
Two  operating  levers  between  the  track  rails,  in  line  with  each 
other,  one  to  open  and  the  other  to  close  the  switch,  and  actuated 
by  a  trolley  extending  from  the  bottom  of  the  car. 

717,723.  Car  Seat  Mechanism;  H.  Tesseyman,  Dayton,  Ohio. 
App.  filed  June  20,  1902.  Relates  to  means  for  shifting  the  back  of 
the  seat  from  one  side  to  the  other  and  adjusting  it  at  various  in- 
clinations. 

PATENT  NO.  717,781 

717.728.  Street  Railway  Curve;  A.  C.  Wells,  Whittier,  Cal. 
App.  filed  April  7,  1902.  The  flange  of  the  wheel  contacts  with 
balls  in  a  ball  race  on  the  inner  side  of  the  inner  rail  of  the  track 
to  reduce  the  noise  and  riction  incident  to  the  car  turning  a 
curve  of  the  track. 

717,742.  Self-Locking  Loose  Wheel  for  Cars,  &c. ;  C.  J.  Gustaf- 
son,  Sequatchie,  Tenn.  App.  filed  April  7,  1902.  Consists  of  a  self- 
locking  and  self-lubricating  hub  cap  and  oil  reservoir,  which  is 
inseparable  from  the  axle  when  in  service. 

717.780.  Car  Truck ;  J.  Timms,  Columbus,  Ohio.  App.  filed  May 
8,  1902.  Dispenses  with  the  truck  bolster  and  supports  the  body 
transom  directly  on  springs  through  the  medium  of  side  bearings. 

717.781.  Car  Truck;  J.  Timms,  Columbus,  Ohio.  App.  filed  May 
8,  1902.    See  preceding  patent. 

717,821.  Trolley  for  Electric  Cars;  W.  A.  Daggett,  Vineland, 
N.  J.  App.  filed  April  22,  1902.  Relates  to  the  construction  of  a 
spring-mounted  harp. 

718.024.  Trolley ;  J.  T.  Rice,  Hot  Springs,  Ark.  App.  filed 
March  20,  1902.   Two  poles  controlled  by  one  spring. 

718.025.  Car  Fender ;  J.  B.  Robidon,  St.  Louis,  Mo.  App.  filed 
May  14,  1902.  Means  whereby  the  fender  can  be  easily  lowered  by 
the  pressure  of  the  foot  of  the  motorman  and  can  also  be  removed 
and  placed  at  cither  end  of  the  car, 

PERSONAL  MENTION 

MR.  T.  C.  CHERRY,  superintendent  of  the  Lorain  Street  Rail- 
way, of  Lorain,  Ohio,  was  recently  presented  with  a  fine  leather 

Morris  chair  by  employees  of  the  company. 

MR.  H.  C.  WARREN,  who  has  had  extended  experience  in 
steam  railroad  operation,  has  been  appointed  general  manager 
of  the  Toledo  &  Indiana  Railway,  of  Toledo,  Ohio. 

GENERAL  WILLIAM  A.  BANCROFT, president  of  the  Bos- 
ton Elevated  Railway,  of  Boston,  is  the  author  of  an  interesting 

article  on  the  Future  of  the  Electric  Railway  in  the  current  issue  of 
"Wisdom." 

MR.  WILLIAM  SUTTON,  who  was  the  president  of  the  old 
American  Car  Company  before  that  company  was  bought  by  the 
J.  G.  Brill  Company,  is  now  occupying  the  position  of  supervisor  of 
the  St.  Louis  Car  Company. 

MR.  ROBERT  O.  CARNAHAN,  for  many  years  superintendent 
of  the  Staten  Island  Electric  Railroad,  has  been  made  general 
transportation  superintendent  of  both  the  Richmond  Light  &  Rail- 

road and  Midland  Railroad  Companies. 

MR.  E.  M.  STEVENS,  who  has  been  connected  with  the  West- 
inghouse  Electric  &  Manufacturing  Company,  has  been  appointed 
general  superintendent  of  the  Cincinnati,  Georgetown  &  Ports- 

mouth Railway,  of  Cincinnati,  Ohio,  which  has  recently  been  placed 
in  operation. 

MR.  CHARLES  UPDYKE.  formerly  manager  of  the  Toledo  & 
Monroe  Railway,  has  been  made  superintendent  of  the  Cleveland- 
Norwalk  Division  of  the  Lake  Shore  Electric  Railway,  succeeding 
Mr.  H.  M.  Smith,  who  has  been  transferred  to  another  position  on 
the  Everett-Moore  system. 

MR.  H.  H.  VREELAND  has  denied  the  report  that  he  was  to 
go  to  London  to  manage  one  of  the  underground  railway  systems 
in  that  city.  The  report  was  current  about  six  months  ago,  and  met 
emphatic  denial  from  Mr.  Vreeland.  A  second  revival  of  the  story 
occurred  last  week,  but,  according  to  Mr.  Vreeland,  he  does  not 
intend  to  change  his  residence  from  New  York  to  London. 

MR.  RALPH  LEE  CRUMP,  M.  Am.  Soc.  C.  E.,  has  recently 
opened  his  offices  in  Kansas  Citv.  Mo.  He  will  devote  his  efforts 
to  general  consulting  work  relating  to  the  following  branches: 
Steam  and  electric  railwavs.  lighting  plants,  water  works  and  gas 
plants  and  water-power  development.  Until  recently  Mr.  Crumo 
has  been  in  charge  of  'mnnrtant  railway  work  for  the  New  York 
engineers,  Ford,  Bacon  &  Davis. 

MR.  F.  M.  ZIMMERMAN  has  resigned  as  general  manager  of 
the  Elein,  Aurora  &  Southern  Traction  Company,  of  Aurora,  111., 
and  will  be  succeeded  by  Mr.  Edwin  C.  Faber,  formerly  general 
superintendent  of  the  Cleveland  Electric  Railway,  but  lately  with 
the  General  Electric  Comnanv.  Mr.  Zimmerman  has  been  general 
superintendent  of  the  Elgin,  Aurora  &  Southern  Traction  Company 
since  its  organization,  about  two  years  ago. 

MR.  WILLIAM  T.  VAN  BRUNT,  retiring  manager  of  the  St. 
Joseph  Light,  Heat  &  Power  Company,  of  St.  Joseph,  Mo.,  was 
tendered  a  banquet  at  the  Metropole  Hotel  Jan.  12  by  leading  citi- 

zens and  business  men,  as  an  evidence  of  appreciation  of  his  good 
work  for  the  unbuilding  of  St.  Joseph.  Covers  were  laid  for  about 
200.  and  the  affair  was  the  most  elaborate  attempted  in  recent  years. 
Among  the  gu>.sts  from  other  points  were  Mr.  Frederick  Strauss, 
representing  Selieman  Companv.  of  New  York;  Messrs.  C.  M. 
and  Herbert  Clark,  of  Philadelphia;  Mr.  George  L.  Esterbrook 
and  Mr.  Dwight  S.  Harding,  of  New  York,  and  Mr.  L.  S.  Swift. 
Mr.  J.  P.  Lyman  and  Mr.  A.  H.  Veeder,  of  Chicago. 

MR.  W.  S.  DIAIMOCK,  who  assumed  the  management  of  the 
Tacoma  Railway  &  Power  Company,  of  Tacoma,  Wash.,  a  few 
months  ago,  has  been  placed  in  charge  of  the  Tacoma  &  Seattle 
Interurban  Railway  as  general  manager  of  the  company.  The 
general  offices  of  the  interurban  will  now  be  in  Tacoma,  consisting 
of  the  general  purchasing  agent,  assistant  treasurer  for  the  system, 
claim  agent,  chief  engineers,  attorneys  and  the  general  manager. 
The  superintendent  will,  of  course,  remain  at  Kent.  Mr.  Dimmock, 
it  will  be  recalled,  was  formerly  general  manager  of  the  Richmond 
Passenger  &  Power  Company,  of  Richmond,  Va.,  and  before  that 
was  general  manager  of  the  Omaha  &  Council  Bluffs  Railway  & 
Bridge  Company,  and  the  Omaha,  Council  Bluffs  &  Suburban  Rail- 

way Company.  Previous  to  his  connection  with  the  electric  railway 
industry  Mr.  Dimmock  was  prominently  identified  with  several  of 
the  large  trunk  line  railroads. 
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Electric  Traction  on  the  Elevated 

It  is  now  about  six  months  since  the  Second  and  Third 

Avenue  Divisions  of  the  Manhattan  RaiWay  Company  were 
changed  over  to  electric  operation,  and  about  four  months  since 
a  partial  electric  service  was  commenced  on  the  Sixth  Avenue 
line.  Sufficient  experience  has  therefore  been  had  with  the 
electric  equipment  to  justify  a  judicial  and  dispassionate  view 
of  the  net  results.  For  many  reasons  a  consideration  of  this 
subject  is  extremely  appropriate  at  the  present  time.  In  the 

first  place,  the  Manhattan  installation  is  by  far  the  most  exten- 
sive of  the  kind  which  has  yet  been  made,  so  that  the  practical 

adaptability  of  the  electric  apparatus,  and  particularly  of  the 

multiple-unit  system  to  semi-heavy  railroad  conditions,  has  to 
a  certain  extent  been  on  public  trial  in  the  Manhattan  equip- 

ment. In  the  second  place,  the  traffic  conditions  to  be  met, 
while  probably  the  most  severe  of  any  in  the  world  when  all 
attendant  circumstances  are  considered,  had  previously  been 
fulfilled  remarkably  well  with  steam  locomotives  which  were 
built  especially  for  the  service,  and  which  were  undoubtedly 
both  economical  and  efficient.  It  is  not  surprising,  therefore, 
that  the  attention  of  the  engineers  and  managers  of  steam 
railroads  all  over  the  world  has  been  focused  during  the  last 
six  months  on  the  elevated  equipment  in  New  York,  to  see 
whether  the  results  secured  in  that  city  would  be  such  as  to 
warrant  the  conclusion  that  electricity  is  able  to  cope  with  the 

broader  subject  of  heavy  electric  railroading,  which  is  logi- 
cally its  ultimate  goal. 

Electric  railway  engineers  and  all  others  acquainted  with 
the  achievements  of  electricity  in  street  railway  and  power 

work,  never  felt  any  trepidation  as  to  the  outcome  of  the  demon- 
stration in  New  York,  but  with  steam  railroad  managers  it 

was  different.  They  drew  a  distinction  between  what  had  been 

done  in  the  past,  and  what  was  being  attempted  on  the  Manhat- 
tan, and  perhaps  only  naturally  took  the  ground  that  the  burden 

of  proof  of  the  success  of  the  enterprise  was  with  the  electrical 

engineers  who  recommended  and  installed  the  Manhattan  sys- 
tem. 

The  result  of  the  trial  has  proved  the  electric  system  on  the 
Manhattan  a  conspicuous  and  brilliant  success,  and  that  the 
company  made  no  mistake  either  in  the  transformation  of  the 

system  to  electricity  as  a  whole,  or  in  the  selection  of  the  mul- 
triple-unit  system  instead  of  either  locomotives  or  the  two- 
motor  car  system,  both  of  which  were  at  one  time  considered. 

The  ability  of  the  equipment  properly  to  fulfil  the  conditions  re- 
quired, or  modified  if  necessary,  to  suit  other  like  conditions, 

has  been  demonstrated  beyond  the  shadow  of  a  doubt.  There 

have  been,  it  must  be  admitted,  certain  delays  to  the  service, 

which,  however,  were  only  incidental  to  the  starting  of  a  large 

system  of  this  kind.  These  troubles  have  received  more  atten- 
tion by  far  in  the  daily  press  and  in  New  York  than  their  im- 

portance deserves,  but  as  they  have  undoubtedly  caused  some 
feeling  of  anxiety  and  mistrust  in  the  minds  of  those  steam 

railroad  owners  who  are  contemplating  the  installation  of  elec- 
trical equipment,  and  who  are  not  fully  posted  as  to  the  facts, 

it  is  only  proper  that  they  should  be  fairly  discussed  in  these 
columns. 

An  analysis  of  all  the  complaints  against  the  Manhattan  equip- 
ment shows  that  they  may  be  roughly  divided  into  three  classes : 

first,  those  caused  by  minor  mechanical  defects  entirely  apart 
from  the  electrical  equipment ;  second,  those  caused  by  the 

popular  impression  that  electricity  would  accomplish  impossi- 
bilities in  the  way  of  reducing  noise  and  in  other  ways,  and 

third,  those  which  have  no  foundation  in  fact,  but  which  have 

arisen  during  a  period  of  popular  clamor  against  the  transporta- 
tion systems  of  this  city,  which  are  being  forced  to  transport 

nearly  two  and  a  half  million  people  daily  while  tied  down  to 
facilities  suitable  for  half  that  number. 

The  first  class  of  complaints  are,  of  course,  the  only  ones 
worth  considering,  and  a  brief  review  of  them  may,  perhaps, 

be  very  pertinent  at  the  present  time. 

The  most  serious  delays  which  have  occurred  on  the  Man- 
hattan Railway  up  to  the  present  time  have  been  practically 

confined  to  one  week  in  December,  when  the  company  was 

caught  unprepared  by  an  early  sleet  storm  of  unusual  severity. 
We  have  already  fully  considered  editorially  the  sleet  trouble 

on  this  line,  and  it  is  necessary  only  to  reiterate  that  the  com- 
pany has  now  completed  preparations  which  should  render  the 

cars  immune  from  troubles  of  this  kind  in  the  future.  As  other 

third-rail  roads,  like  the  Boston  Elevated,  have  come  through 
at  least  as  serious  conditions  undisturbed  it  is  safe  to  say  that 

the  third-rail  system  is  per  se  perfectly  reliable,  and  the  engi- 
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neers  of  the  Manhattan  Company  can  be  safely  relied  upon  to 

make  such  changes,  if  any  are  necessary,  to  render  its  third-rail 
system  workable  at  all  times. 

The  second  charge  brought  against  the  Manhattan  system, 
and  particularly  against  the  method  of  control  employed,  is  that 
should  the  motorman  be  suddenly  stricken  at  his  post,  or  should 

he  abandon  it  in  the  excitement  of  an  impending  tail-end  col- 
lision, the  train  would  continue  with  full  power  on  and  dash 

into  the  train  ahead.  This  charge,  which  has  been  brought  by 
some  of  the  labor  leaders,  is  of  course  untrue,  because  the 

master  controller  is  held  in  position  by  the  motorman  against  a 
spring,  which  returns  it  to  the  zero  point  automatically  with  a 

release  of  pressure.  A  prominent  official  of  the  Manhattan  Rail- 
way Company  positively  assures  us  that  in  no  case  has  the 

handle  failed  to  return  automatically  and  absolutely  to  the  "off" 
position  when  so  released,  and  characterizes  any  statements 
in  the  daily  papers  and  elsewhere  to  the  contrary  as  absolutely 
untrue.  Moreover,  the  current  for  the  entire  train  can  be  cut 

off  at  other  points  by  means  of  circuit  breakers,  and  the  emer- 
gency brakes,  which  are  capable  of  stopping  the  train  even 

with  the  circuit  on,  can  be  applied  from  any  platform.  As  the 
setting  of  these  brakes  would  immediately  blow  the  fuses  and 
stop  the  train,  it  will  be  seen  that  the  control  over  the  train 

is  much  more  complete  than  if  steam  power  were  used. 
Still  another  alleged  failure  of  the  Manhattan  system  is  that 

under  certain  circumstances  there  has  been  a  tendency  of  the 
contactors  under  the  car  to  fuse,  or  in  very  cold  weather  to 
freeze,  and  thus  not  complete  or  break  the  circuits  at  the 
proper  times  as  required  by  the  movements  of  the  controller 

handle.  It  might  be  said  in  passing  that  with  the  system  of  wir- 
ing used  the  fusing  or  sticking  of  one  or  even  of  two  sets  of 

contactors  would  not  render  the  train  unmanageable,  but  that 
three  sets  would  have  to  stick  simultaneously.  Nevertheless, 
during  the  entire  experience  of  the  Manhattan  Company,  and 
in  spite  of  the  most  careful  inspection,  we  can  affirm  that  no  in- 

stance has  been  found  of  a  single  contactor  sticking  during 
commercial  operation.  In  other  words  the  multiple-unit  control 
system  has  never  failed  to  work,  and  it  has  operated  with  com- 

plete success  under  all  conditions  and  at  all  times. 

Still  another  criticism  directed  against  the  trains  has  been  as 
to  abruptness  in  starting  and  stopping.  The  latter  is  due  partly 

to  imperfect  adjustment  of  the  brakes  and  partly  to  the  ex- 
tremely difficult  braking  conditions  required  on  the  Manhattan 

Railway.  Owing  to  the  limitations  of  the  stations,  the  trains 

are  obliged  to  stop  exactly  at  predetermined  points  in  order  not 
to  overlap  the  platform  limits  or  gates.  The  result  is  that  in- 

stead of  releasing  his  brake  just  before  stopping,  and  thus  se- 
curing a  cushioned  effect,  the  elevated  railway  motorman,  un- 

less an  expert,  has  to  make  the  final  stop  by  a  quick  brake-shoe 
application,  which  may  sometimes  give  the  train  a  disagreeable 
jar.  There  is  also  a  difference  in  the  rate  of  acceleration  due 

to  the  training  of  the  men.  The  normal  Manhattan  accelera- 
tion to  full  speed  is  based  on  an  interval  of  about  twelve  sec- 

onds, but  as  with  surface  lines  a  record  of  the  time  actually  taken 
would  undoubtedly  show  that  some  of  the  motormen  accelerate 

half  that  time,  while  others  might  take  twice  as  long.  Of 
course  uniform  acceleration  could  be  secured  by  means  of  an 
automatic  throttle,  but  the  managers  of  the  Manhattan  Com- 

pany believed  that  the  advantages  possible  with  the  hand  con- 

trol system,  as  employed  by  them,  outweigh  the  advantages  of 
the  automatic  and  there  seems  no  reason  why  the  motormen, 
with  training,  should  not  be  able  to  get  perfectly  satisfactory 
results.    In  fact  the  operation  of  the  Second  Avenue  trains, 

where  the  motormen  have  had  the  longest  training,  shows  how 
satisfactory  and  successful  acceleration  with  the  hand  control 

operation  can  be. 
The  points  of  complaint  which  have  been  discussed  here, 

and  which  comprise  practically  all  that  have  so  far  been 

brought  against  the  road,  seem  so  insignificant  when  analyzed 
that  we  feel  that  we  must  apologize,  in  a  sense,  to  our  readers 
for  mentioning  them,  and  it  is  only  because  of  the  fact  that 
they  have  been  advanced  as  serious  defects  in  the  Manhattan 
road  that  editorial  notice  of  them  is  warranted. 

Another  factor  in  the  operation  of  the  Manhattan  road 

should  be  considered  in  a  discussion  of  its  change  of  motive 
power.  One  of  the  greatest  difficulties  its  engineers  has  had  to 
contend  with  is  that  the  change  to  electricity  had  to  be  effected 
without  interruption  of  service,  making  it  practically  impossible 

for  the  employees  to  gain  familiarity  with  the  new  operating 

conditions,  save  in  actual  service.  This  difficulty  is  not  en- 
countered in  most  installations  of  this  kind.  The  Boston  sys- 

tem, for  instance,  was  in  experimental  operation  on  a  large 
scale  before  it  was  opened  to  the  public.  The  trainmen  were 
thoroughly  drilled  in  their  duties,  the  track  was  plainly  marked 
to  guide  the  motormen  in  starting  and  stopping,  and  the  result 
was  that,  after  the  abnormal  crowds  of  the  first  few  days,  the 

operating  department  went  on  like  well-oiled  clockwork.  With 
the  Manhattan  system,  on  the  other  hand,  commercial  operation 
was  commenced  almost  at  once.  The  fact  that  the  trains  can 

accelerate  and  make  their  runs  much  more  quickly  than  the 

steam  trains  also  implies  radical  changes  in  the  speed-time 
curves  all  along  the  line  from  the  former  steam  practice,  and 
until  these  changes  have  been  learned  intuitively  by  all  the 
motormen,  and  until  the  latter  have  become  familiar  with  the 

peculiarities  of  the  control  in  relation  to  every  grade  and  curve 
along  the  route,  a  full  and  effective  service  cannot  be  expected. 
But  thesa  difficulties  have  grown  less  as  time  has  gone  on,  and 
will  before  long  disappear  entirely. 

In  conclusion,  the  electric  train,  particularly  if  equipped  with 

the  multiple-unit  system,  is  far  more  manageable  under  elevated 
or  any  other  conditions  than  a  train  drawn  by  a  steam  locomo- 

tive possibly  can  be.  It  can  be  started  and  stopped  more 

promptly  and  smoothly  if  the  control  and  brakes  are  skillfully 
applied;  it  is  capable  of  giving  better  time  between  stations, 

and  consequently  better  service;  and  a  long  experience  in  sev- 
eral cities  has  proved  it  both  safer  and  more  reliable  than  a 

steam  train.  The  multiple-unit  feature  enables  every  car  on  the 
train  to  come  to  the  aid  of  the  others,  so  that  no  accident  to  a 

single  motor  can  cripple  the  system.  Power  is  automatically 

shut  off  if  the  motorman  loses  his  grip.  The  third-rail  feature 
of  the  electric  system,  which  has  been  particularly  attacked, 
has  demonstrated  its  effectiveness  in  elevated  service  in  Boston 

and  Chicago,  as  well  as  in  suburban  railway  conditions  in  the 

woods  of  Michigan,  across  the  plains  of  Illinois,  and  on  inter- 
urban  lines  in  Pennsylvania  and  Connecticut,  and  there  should 
be  and  will  be  no  future  difficulty  with  the  third  rail  on  the 
New  York  Elevated.  Although  the  metropolis  is  the  toughest 

place  in  the  world  for  a  rapid  transit  system,  and  serves  prob- 
ably the  most  critical  populace  on  earth,  so  far  as  slight  inter- 

ruptions of  service  are  concerned,  we  are  satisfied  that  the 
Manhattan  Railway  can,  and  undoubtedly  will,  give  us  the  best 

possible  service  under  the  existing  conditions.  In  fact,  the 

records  during  December  show  that  even  with  a  three-fourths 
electric,  and  one-fourth  steam  service,  the  traffic  carried  on 

some  days  was  50  per  cent  in  excess  of  that  which  was  con- 
sidered a  "record-breaker"  with  steam  four  years  ago. 
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The  New  York  Franchise  Decision 

The  decision  of  the  Appellate  Divisioi.  ol  the  Supreme  Court 
of  New  York  State  last  week  in  declaring  the  Ford  franchise 
tax  law  unconstitutional,  is  on  the  whole  satisfactory,  although 

the  practical  results  of  the  decision  have  yet  to  be  determined. 
The  ground  taken  by  the  majority  of  the  court  was  that  the 
unconstitutional  feature  of  the  bill  lay  in  the  provision  that 
the  assessments  were  to  be  made  by  a  State  board,  while  the 
constitution  declares  that  local  real  estate,  which  the  franchise 
involved  are  declared  to  be  in  the  statute,  shall  be  assessed  by 

local  authorities.  The  claim  is  already  being  made  by  the 
cities  that  outside  of  the  State  assessment  provision  the  law 

is  constitutional,  consequently  the  local  assessors  can  immedi- 
ately place  the  properties  on  the  assessment  books  in  the 

different  cities,  like  other  real  estate.  In  the  meantime 

Governor  Odell  has  come  out  strongly  in  advocacy  of  substi- 
tuting a  tax  of  2  per  cent  on  gross  earnings  in  place  of  the 

franchise  tax. 

In  our  opinion  neither  of  these  proposals  is  satisfactory  or 
just.  As  we  have  many  times  stated,  the  franchise  of  a  railway 

company  is  simply  the  right  to  operate  cars,  and  its  value  de- 
pends almost  entirely  on  the  ability  of  the  managers  of  the  road 

to  give  a  service  which  will  attract  traffic.  It  is  easy  to  imagine 
a  property  which  in  one  set  of  hands  would  show  a  deficit,  but 
which  if  controlled  by  others  more  experienced  in  railway 
operation  might  earn  a  handsome  surplus.  We  do  not  mean 
that  the  franchise  in  either  case  is  absolutely  worthless,  but  that 
until  the  human  element  in  its  value  is  separated  from  that 

possessed  by  the  franchise  per  se,  the  tax  is  not  laid  on  prop- 
erty, but  on  brains.  It  would  be  just  as  equitable  to  place  two 

taxes  on  a  merchant  or  a  professional  man,  one  for  the  property 
which  he  owns,  and  the  other  for  his  professional  reputation  for 
ability  and  honesty.  Both  of  the  latter  qualifications  may  be 

very  important  adjuncts  in  the  success  achieved  by  him  in  his 
business,  but  neither  has  heretofore  been  considered  a  proper 

object  of  taxation.  The  railway  companies  are  perfectly  will- 
ing to  bear  their  proportion  of  the  public  expenses,  and,  we  be- 

lieve, do  not  object  to  paying  taxes  on  the  real  value  of  their 

franchises,  if  that  can  be  determined.  What  they  have  vigor- 
ously objected  to  throughout  their  long  contest  on  the  franchise 

tax  bill  is  the  fact  that  the  assessors  have  consistently  refused 
to  disclose  their  methods  of  appraisal.  This  has  prevented,  and 

would  prevent,  any  company  from  determining  whether  such 
appraisal  was  just. 

The  suggestion  of  the  governor  for  a  tax  on  gross  receipts 
is  in  one  sense  more  logical,  for  there  can  be,  of  course,  no 
question  as  to  the  gross  receipts  of  a  property,  but  there  are 
equally  serious,  if  not  greater,  objections  to  this  method.  To 
mention  two  only,  it  would  bear  equally  on  the  roads  which  are 
profitable  and  those  which  are  not  so,  even  under  the  most  eco- 

nomical administration,  and  the  history  of  special  measures  of 

this  kind  proves  that  an  arbitrary  tax  of  this  kind  is  generally 
followed  within  a  year  or  two  with  an  advance  to  a  higher  per 
cent  and  other  increases  later,  as  the  rapacity  of  the  governing 
authorities  increases. 

It  might  further  be  stated  that  the  decision  rendered  is  by 
no  means  final,  as  either  side  to  the  controversy  has  the  right 
of  appeal  to  the  Court  of  Appeals,  which  is  the  court  of  highest 
resort  in  the  State.  Announcement  has  already  been  made  that 

the  Attorney-General,  acting  for  the  State,  will  carry  the  case 
to  the  Court  of  Appeals,  though  with  what  correctness  we 

cannot  say,  as  the  Governor  may  bring  influence  to  bear  on 
the  legislative  body  of  the  State  to  substitute  his  plan  of  taxa- 

tion of  gross  receipts  for  the  present  franchise  law. 

Securing  Franchises  in  Massachusetts 
Proceedings  before  the  Massachusetts  Railroad  Commission 

are  a  source  of  vexation  and  disappointment  to  ambitious  pro- 
moters, and  likewise  to  many  substantial  business  men,  who 

regard  that  august  body  as  a  veritable  circumlocution  office. 
Those  who  are  not  familiar  with  the  routine  are  liable  to  meet 

with  many  unexpected  set-backs  and  surprises  when  they  make 

application  for  the  first  time  for  approval  of  proposed  enter- 
prises, unless  they  are  fortunate  enough  to  have  sought  advice 

from  those  who  have  already  passed  through  the  ordeal,  and 
even  then  they  must  proceed  warily.  The  present  regulations 

governing  applications  before  the  Commission  have  been  in 
force  some  time,  and  they  have  been  widely  published,  but  it  is 

evident  from  the  number  of  petitions  received  that  do  not  com- 
ply with  these  rules,  that  not  only  the  general  public  but  in- 

vestors, promoters  and  even  the  legal  fraternity  are  still  un- 

familiar with  the  first  requirements.  Frequently  the  Commis- 
sioners are  obliged  to  reject  petitions,  and  refuse  to  consider 

plans  that  are  submitted  for  their  approval  simply  because  the 

promoters  have  failed  to  meet  the  preliminaries  that  are  con- 
sidered essential  to  give  them  a  standing  before  the  Board.  The 

proceedings  on  the  petition  of  the  Holbrook,  Weymouth  & 

Nantasket  Street  Railway  Company,  reported  in  last  week's 
issue,  form  an  excellent  illustration  of  this  class  of  applications. 

Those  who  are  familiar  with  the  work  of  the  Commission 

insist  that  the  precautions  which  have  been  taken  to  prevent 

irresponsible  promoters  from  receiving  recognition  and  ap- 
proval have  exerted  a  salutary  influence  upon  street  railway 

enterprises  in  Massachusetts,  and  have  given  these  securities 
a  very  high  standing  among  the  most  desirable  of  investment 
properties.  Moreover,  the  restrictions  and  exactions  of  the 

Massachusetts  law  have  proved  their  wisdom  in  so  far  as  they 

relate  to  conditions  of  operation,  and  companies  already  estab- 
lished find  that  they  afford  protection  against  unwarranted 

competition  and  similar  annoyances.  But  it  must  also  be  ad- 
mitted that  the  means  employed  are  not  always  the  simplest, 

and  it  is  questionable  whether  they  are  any  more  effective  be- 
cause of  the  difficulties  imposed.  They  are  discouraging,  it  is 

true,  and  this  very  fact  may  defeat  the  purposes  of  the  measure, 
for  the  average  promoter  has  more  time  than  anything  else, 
whereas  conservative  business  men,  whose  time  is  valuable, 

may  be  dissuaded  from  entering  the  field  and  supporting  new 

projects  merely  because  they  cannot  be  bothered  attending  the 
numerous  hearings  before  the  Commission.  Of  course,  in  the 

case  of  important  enterprises  these  objections  will  not  hold,  as 
such  projects  are  usually  looked  after  by  legal  representatives 
of  the  company,  and  they  are  of  sufficient  moment  even  to 
warrant  men  of  large  interests  devoting  personal  attention  to 
them.  To  illustrate  this  point,  it  is  only  necessary  to  mention 

that  under  present  regulations  applicants  for  street  railway 
privileges  in  Massachusetts  are  required  by  law  to  go  before 
the  Railroad  Commission  three  times  after  they  secure  their 
franchises  from  the  local  authorities  and  before  they  can  begin 

operating  cars.  It  is  necessary,  first,  to  secure  the  Board's 
approval  of  the  locations  granted  by  towns ;  second,  to  have  the 

Board  certify  that  the  company  has  complied  with  the  require- 
ments of  the  railway  law,  in  regard  to  its  locations,  before  it 

goes  to  the  Secretary  of  State  for  its  charter,  and  third,  to  have 
the  Board  certify  that  its  constructed  road  is  safe  and  proper 

for  public  service.  This  is  in  addition  to  the  many  details 
which  must  be  complied  with  in  securing  the  necessary  rights 

to  establish  an  electric  road.  Verily,  the  promoter  who  sur- 
vives the  ordeal  is  entitled  to  immunity  from  competition 

during  the  life  of  his  franchise. 
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ELECTRIC  RAILWAY  CONSTRUCTION  IN  KALGOORLEE 

Kalgoorlie  is  one  of  the  most  prosperous  mining  cities  in 
Western  Australia,  and  shows  the  wonderful  growth  and  devel- 

opment which  are  characteristic  of  towns  of  that  kind,  and 
w  hich  has  distinguished  many  places  in  the  mining  regions  of 
America.  Only  a  few  years  ago  the  name  was  unknown  to 
the  publishers  of  atlases,  and  it  could  not  be  found  on  their 

kind  the  Kalgoorlie  Electric  Tramways  Company,  Ltd.,  having 

a  capital  of  £250,000  ordinary  shares,  and  an  authorized  deben- 
ture stock  issue  of  £200,000,  was  organized  in  March,  1902. 

This  company  took  over  the  concession  which  had  previously 
been  granted  to  the  Tramways  Syndicate,  Ltd.,  of  London,  and 
has  carried  the  construction  of  a  trolley  line  to  a  successful 
issue.  The  engineering  work  and  furnishing  of  material  has 
been  in  the  hands  of  J.  G.  White  &  Co.,  Ltd.,  London,  the  work 

VIEW  SHOU'ING  COMPLETED  TRACK  ON  BOULDER  ROAD 

maps.  But  with  the  discoveries  of  rich  gold  fields  in  the  neigh- 
borhood its  development  has  been  rapid,  and  it  now  possesses, 

with  its  suburbs,  a  population  of  approximately  40,000  inhabi- 
tants, handsome  buildings  and  a  regularly  organized  municipal 

system.  The  city  itself  is  inland,  and  is  connected  by  rail  with 
Fremantle,  its  chief  water  port,  400  miles  to  the  south. 

It  is  needless  to  say  that  one  of  the  first  necessities  of  an 

enterprising  place  of  this  kind  was  a  well-equipped  and  up-to- 
date  electric  railway  system.  To  carry  out  an  enterprise  of  this 

OPENING  DAY,  CAR  ON  POINT  OF  LEAVING  FOR  BOULDER 

"KING"  POLE  IN  COURSE  OF  ERECTION  AT  CORNER  OF  HANNAN 
AND  MARITANA  STREETS 

locally  being  carried  out  by  the  Tramway  Company's  engineer, 
S.  W.  Childs.  Of  Mr.  Childs  it  might  be  said  that  he  built  the 
Perth  (Australia)  electric  railway  system  in  connection  with 
the  same  contractors,  and  has  also  had  charge  of  important 
electric  railway  construction  in  this  country,  including  that  of 
the  Toledo  &  Monroe  Electric  Railway. 

The  tramways  in  Kalgoorlie  traverse  the  chief  streets  of  the 
city,  and  extend  to  Boulder,  the  principal  mining  district  and 
suburb.  The  cars  are  at  the  present  time  operated  on  an  eight- 

minute  headway.  The  fares  charged 

are  3  pence  to  any  point  within  the 
Kalgoorlie  limits,  and  an  additional  3 
pence  to  Boulder,  with  which  place 
the  chief  traffic  exists. 

The  construction  has  presented  no 
unusual  difficulties  except  those  due 
to  the  carrying  out  of  any  extensive 
work  at  an  extreme  distance  from  the base  of  supply. 

The  track  construction  is  made  up 

of  90-lb.  30-ft.  6-in.  girder  rails,  dog 

spiked  to  8-in.  Jarrah  ties,  having  2-ft. 
centers.  The  road  surface  is  made  up 
with  fine  screened  mining  slag,  which, 
when  consolidated,  makes  a  cement 
formation  that  is  extremely  hard  and 
durable.  In  excavating  for  the  line 
it  was  found  necessary  to  blast  out 
long  sections  of  the  roadway,  due  to 
the  extreme  hardness  of  this  material. 

The  tracks  are  double  bonded  through- 

out with  protected  rail-bonds. 
The  overhead  wires  are  supported 

on  Jarrah  poles,  with  both  span  and 
bracket  type  of  construction.  Double 
trolley  wire  of  No.  00  B.  &  S.  gage 
copper  wire  extends  over  the  entire 
route,  and  is  fed  by  some  10  miles  of 
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VIEWS  SHOWING  PORTIONS  OF  THE  ROAD  IN  COURSE  OF  CONSTRUCTION 

No.  0000  weatherproof  wire.  The  rolling  stock  consists  of  fif- 
teen single  and  ten  double  truck  cross-seated  closed  cars, 

and  one  2600-gallon  sprinkling  car.  The  single-truck  cars 
are  equipped  with  two  35-hp  General  Electric  Company  mo- 

tors, and  the  double-truck  cars  with  four  motors  of  the  same 
capacity.  Christensen  independent  motor-driven  air  brakes 
are  employed  on  the  larger  cars.  The  car  bodies  and  trucks 
were  furnished  by  the  J.  G.  Brill  Company,  of  Philadelphia, 
the  single  cars  being  19  ft.  long,  with  capacity  of  twenty-eight 
passengers,  and  the  double  cars  33  ft.  long  with  a  seating  ca- 

pacity of  fifty-two  passengers.  The  double  cars  are  furnished 
with  two  trolley  poles. 

The  car  house  is  of  steel,  300  ft.  x  60  ft.,  covered  with  cor- 
rugated iron,  all  supplied  by  the  American  Bridge  Company. 

The  power  is  supplied  to  the  Tramways  Company  by  the 
Kalgoorlie  Electric  Power  &  Lighting  Corporation,  Ltd.,  .whose 
plant  is  located  about  2  miles  from  Kalgoorlie,  upon  the  out- 

skirts of  Boulder.  This  company  has  a  plant  of  2400  hp, 
equipped  with  three  units,  consisting  of  vertical  cross-com- 

pound engines  of  800  hp.  each,  manufactured  by  D.  Stewart  & 
Company,  Ltd.,  Glasgow,  each  directly-connected  to  a  500-kw 
three-phase  alternator  of  the  revolving  field  type,  and  with  40 
cycles,  by  the  General  Electric  Company,  of  New  York.  This 
plant  furnishes  power  to  the  surrounding  mining  district  as 
well  as  to  the  Tramways  Company.  Two  250-kw  550-volt,  40- 
cycle  General  Electric  rotary  converters  are  used  for  the  tram- 

way supply. 

STEEL  FRAME  WORK  OF  LARGE  CAR  HOUSE 

CALCUTTA  ELECTRIC  RAILWAYS 

The  Calcutta  Tramways  Company,  Ltd.,  has  opened  the 

Chitpur  sections  of  its  system.  With  the  opening  of  these  sec- 
tions the  complete  conversion  of  the  tramways  to  electricity 

has  been  carried  out  within  the  time  specified  in  the  agreement. 
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PAVEMENT  PLOW  CAR  ON  THE  CALUMET  IN  CHICAGO 

H.  M.  Sloan,  general  manager  of  the  Calumet  Electric 
Street  Railway  Company,  of  Chicago,  has  devised  and  built  a 

SIDE  VIEW,  SHOWING  PLOWS  RAISED 

plow  car  for  digging  up  macadam  pavement  on  suburban 

highways  where  track  repair  is  to  be  undertaken.  The  Calu- 
met road  has  many  miles  of  track  in  outlying  districts  on 

streets  paved  with  macadam,  and  because  of  its  large  mileage 

labor-saving  means  for  effecting  extensive  track  repairs  are 
extremely  desirable.  This  car  will  easily  supplant  a  gang  of 
twenty  track  laborers  with  picks  in  loosening  up  pavement 
preparatory  to  track  repairs. 

The  plow  car  is  simply  a  four-wheeled  truck,  as  seen  in  the 
accompanying  engravings,  upon  which  ten  plow  bars,  or  dig- 

gers, are  mounted  between  the  wheels.  There  are  two  of  these 
bars  outsJ^le  of  each  rail  and  three  inside  of  each  rail.  These 

are  raised  and  lowered  by  screws  worked  by  hand  wheels. 

When  necessary,  additional  dead  weight  in  the  shape  of  pig- 
iron  can  be  loaded  on  the  truck  to  hold  it  down.  In  front  of 

the  rear  wheels  are  scrapers  to  take  the  loose  dirt  and  gravel 

TRACK  AFTER  PASSING  OF  PLOW 

off  the  rail  and  prevent  derailing  the  rear  wheels.  The  digging 
bars  are  made  of  tool  steel.  The  appearance  of  the  track  after 

the  plow  car  has  passed  along  is  shown  in  one  of  the  engrav- 
ings. The  car  is  pulled  by  one  or  two  motor  cars,  according 

to  the  necessities  of  the  case.  The  outfit  is  simple  in  construc- 
tion and  saves  the  company  much  money  in  the  course  of  the 

season.  Mr.  Sloan  would  be  very  unwilling  to  part  with  its 
services. 

The  accompanying  views  were  taken  during  work  last  sea- 
son on  Cottage  Grove  Avenue,  where  it  was  necessary  to  re- 
new ties  in  order  to  keep  the  track  in  surface.    Joints  on  this 

END  VIEW,  SHOWING  PLOWS  DOWN 

track  are  cast-welded,  and  the  rails  themselves  are  good  for 
much  more  service. 

 ♦^^  

IMPROVEMENTS  IN  SALT  LAKE  CITY 

The  Consolidated  Railway  &  Power  Company,  of  Salt  Lake 

City,  has  made  a  number  of  important  improvements  and  ad- 
ditions during  the  past  year  in  all  departments  of  its  service, 

and  the  road  is  now  well  equipped  for  operation. 
The  rolling  stock  has  been  increased  during  the  past  year  by 

the  addition  of  eleven  closed  double-truck  cars,  built  by  the 
Laclede  Car  Company.  These  cars  will  seat  fifty  people,  and 
are  equipped  with  air  brakes,  trolley  catchers  and  fenders.  The 
company  has  also  purchased  six  fifteen  double-bench  open  cars, 
and  expects  early  this  coming  year  to  secure  six  others  of  the 

same  type.   The  company  has  added  to  its  rolling  stock  during 

SPECIAL  WORK  NEAR  PIONEER  MONUMENT 

the  past  year  twelve  long  double-truck  cars,  made  by  splicing 
together  two  single-truck  cars,  and  has  found  the  longer  cars 
so  popular  that  all  of  the  present  single-truck  cars  will  be  so 
converted.  The  new  cars  are  equipped  with  Hunter  fenders. 

The  company  has  also  built  new  car  houses  on  the  site  of  the 
old  Salt  Lake  Rapid  Transit  Company  car  houses,  which  were 
destroyed  by  fire  in  the  summer  of  1901. 

A  considerable  amount  of  new  track  has  also  been  built,  and 
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several  complicated  pieces  of  special  work  have  been  laid.  The 
new  rails  are  all  72  lbs.  to  the  yard.  One  of  the  largest  pieces 
of  track  construction  installed  is  shown  in  the  accompanying 

DOUBLE  I  kACK  THROUGH  Y  IN  S.A.LT  LAKK  CITY 

engravings.  It  consists  of  a  double  track  through  Y  built  at 
the  intersection  of  East  Street  and  Temple  Street,  around  the 
Pioneer  Monument.  The  company  has  also  increased  its  feeder 
distribution  system  to  a  considerable  extent. 

CONSOLIDATED  TRACTION  COMPANY'S  INTERBURBAN  LINES 

coal  mines,  which  were  the  property  of  the  Crawfordsville 

Traction  Company,  and  have  been  acquired  by  the  Consoli- 
dated Company.  They  are  located  in  Montgomery  County,  20 

miles  south  of  Crawfordsville  and  about  64  miles  from  Indian- 

apolis. Between  Indianapolis  and  Crawfordsville  the  route  will  be 
practically  an  air  line,  and  will  be  built  on  private  right  of  way 

over  the  entire  distance,  paralleling  the  Peoria  &  Eastern  Rail- 
road. From  Lafayette  to  Lebanon  the  line  will  be  over  a  pri- 

vate right  of  way,  and  will  parallel  the  Big  Four  Railway.  The 
line  between  Lebanon  and  Frankfort  will  likewise  be  over  a 

private  right  of  way  along  the  Frankfort  &  Lebanon  Gravel 
Road,  which  is  almost  a  straight  line,  and  a  spur  will  be  built 
from  Lebanon  south  to  a  point  on  the  Crawfordsville  Division, 
thus  effecting  a  complete  connection  of  all  points  of  the  system 
with  Indianapolis.  The  country  through  which  this  road  will  be 
built  is  generally  level,  and  the  routes  selected  will  not  require 
the  construction  of  many  bridges.  The  cities  and  towns  all 
along  the  line  have  shown  an  interest  in  the  project,  and  thefe 
has  been  general  co-operation  with  the  new  concern  in  its 
efforts  to  secure  an  effective  organization. 

The  directors  and  stockholders  of  the  Consolidated  Traction 

Company  are  A.  F.  Ramsey,  P.  C.  Somerville,  C.  N.  Van 
Cleave,  A.  E.  Reynolds,  Crawfordsville;  George  P.  Heywood, 
J.  F.  Marks,  William  C.  Mitchell,  Lafayette;  Ely  P.  Baker, 
Lebanon;  A.  M.  Glossbrenner,  R.  W.  McBride,  Edward  Haw- 

kins, Indianapolis.  Edward  Hawkins  has  been  elected  presi- 
dent; A.  F.  Ramsey,  vice-president;  A.  M.  Glossbrenner, 

treasurer ;  Guy  E.  Hawkins,  secretary.  The  capital  stock  of  the 
company  is  $300,000.   The  general  offices  are  in  Indianapolis. 

The  accompanying  map  shows  the  principal  lines  of  the  inter- 
urban  system,  comprising  106  miles  of  track,  which  the  Con- 

solidated Traction  Company  is  organizing  and  building  in  the 

-  I  ij". u  Clint. 

A  SUSPENDED  ELECTRIC  CAR 

A  novel  type  of  bridge  is  being  built  across  the  Mersey  River 

in  England,  at  Runcorn,  not  far  from  Liverpool.  From  a  re- 

cent article  in  the  "Liverpool  Mercury"  the  following  facts  in 
regard  to  the  installation  have  been  gathered : 

INTERURBAN  LINES  NEAR  INDIANAPOLIS 

vicinity  of  Indianapolis.  This  concern  is  a  merger  of  the  Craw- 
fordsville Traction  Company,  the  Lafayette  &  Indianapolis 

Rapid  Railway  Company,  and  the  Indianapolis  &  Lebanon 
Traction  Company.  The  right  of  way  for  most  of  the  lines 
shown  on  the  map  has  already  been  secured,  and  it  is  proposed 
to  begin  active  operations  at  once.  The  line  from  Indianapolis 
to  Crawfordsville  will  be  the  first  to  be  completed,  and  the  coal 
line,  which  will  be  a  branch  from  Crawfordsville,  and  will  be 
run  into  the  mining  district,  will  be  the  next  to  be  finished. 

This  line  will  be  especially  devoted  to  the  development  of  the 

ELECTRIC  CAR  SUSPENDED  FROM  BRIDGE 

"The  proposed  bridge  is  of  the  "transporter'  type,  and  is  in 
esign  precisely  similar  to  an  ordinary  stift'ened  suspension 

liridge,  with  the  exception  that  the  approaches  to  the  bridge  are 
at  a  low  level — thus  dispensing  with  the  very  costly  high  level 

approaches — and  the  traffic,  both  foot  and  wheel,  is  car- 
ried over  in  a  car  suspended  to  the  underside  of  the  bridge. 

Several  bridges  of  this  type  have  been  built  on  the  Conti- 
nent, and  one  is  proposed  at  Duluth,  Minn. 

The  towers  are  of  steel,  rise  190  ft.  above  high-water 
level,  and  rest  on  caissons.  The  tower  legs  are  spaced  30  ft. 
apart  at  the  base  and  6  ft.  9  ins.  apart  at  the  top  landing,  which 
is  10  ft.  6  ins.  wide.  Each  pair  of  towers  are  70  ft.  apart,  and 
are  braced  together  with  strong  horizontal  and  diagonal  frames. 
Upon  the  top  of  the  towers  are  fixed  the  saddles,  on  steel 
rollers,  for  carrying  the  steel  cables.  Each  of  the  latter  is  made 
up  of  nineteen  steel  ropes,  each  in  turn  built  up  of  127  wires, 
0.16  ins.  (lianiclcr,  The  outside  diameter  of  the  cable  is  about 
12  ins. 

From  the  main  cables  are  suspended  two  longitudinal  stiffen- 
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ing  girders,  18  ft.  deep,  and  placed  35  ft.  apart  horizontally,  the 
underside  of  the  girders  being  82  ft.  above  the  level  of  high 
water.  The  two  girders  are  to  be  firmly  braced  together  hori- 

zontally to  withstand  a  wind  pressure  of  56  lbs.  per  square  foot. 
The  stiffening  girders  are  hinged  at  the  center,  so  as  to  mini- 

mize the  stresses,  due  to  deflection  from  temperature,  the 
girders  rising  and  falling  as  much  as  2  ft.  9  ins.  for  a  range 
of  temperature  from  zero  to  120  degs.  F. 

Upon  the  lower  flange  of  the  stiffening  girders  are  fixed  the 
rails,  upon  which  runs  the  trolley,  from  which  is  suspended  the 
car.  The  trolley  is  about  77  ft.  long,  and  is  carried  by  sixteen 
wheels  on  each  rail.  It  is  propelled  by  four  electric  motors 
coupled  to  the  wheels,  which  receives  the  current  from  the 
generating  station  placed  at  the  foot  of  one  of  the  towers. 

The  transporter  car  consists  of  a  platform  55  ft.  long  by  24  ft. 
wide,  and  is  suspended  from  the  trolley  by  steel  ropes.  It  is  ca- 

pable of  holding  at  one  time  four  two-horse  wagons,  loaded,  and 

300  passengers.  The  operator's  cabin  is  on  top  of  the  car  The 
time  occupied  in  crossing  will  be  about  two  and  one-quarter 
minutes,  so  allowing  for  loading  and  unloading;  the  car  will  be 
capable  of  making  aliout  nine  or  ten  trips  per  hour.  The 
bottom  of  the  car  will  be  about  12  ft.  above  high-water  level. 

The  engineers  are  J.  J.  Webster,  J.  T.  V/ood  and  L.  H, 
Chase.  The  towers,  approach  girders  and  cylinder  foundation 
are  being  supplied  by  the  Widnes  Foundry  Company.  The 
cor:struction  of  the  steel  cables  has  been  let  to  the  St.  Helens 
Cable  Company. 

This  bridge,  when  erected,  will  have  the  longest  span  of  any 
bridge  in  the  United  Kingdom  designed  for  carrying  road  traffic, 
the  clear  space  over  the  Mersey  and  the  Ship  Canal  being  1000 
ft.  The  Clifton  Suspension  Bridge  is  702  ft.  span,  the  Menai 
Suspension  Bridge  570  ft.,  and  the  Conway  Suspension  Bridge 

327  ft. 

CAST-IRON  WHEELS  TO  MEET  THE  REQUIREMENTS  OF  THE 
PRESENT  DAY- 

BY  F.  W  .  .SARGENT 

Considering  the  subject  from  the  standpoint  of  the  relation 
between  the  brake-shoe  and  the  cast-iron  wheel,  the  question 

naturally  arises,  "What  is  the  eft'ect  of  the  brake-shoe  ^cting 
upon  the  cast-iron  wheel  ?"  The  brake-shoe  has  very  little  di- 

rect eff'ect  upon  the  hard  chill  of  the  cast-iron  wheel  tread  so 
far  as  actually  cutting  or  wearing  into  the  wheel  tread  or  flange 
is  concerned.  There  have  been  occasionally  instances  where 
cast-iron  wheels  have  been  cut  into  and  grooved  by  the  brake- 
shoe,  but  such  cases  occur  generally  with  wheels  that  are 
nearly  worn  out  or  that  are  very  lightly  chilled.  In  either  case 
the  slipping  on  the  rail  or  the  flange  thrust  in  combination  with 
the  heat  produced  at  the  shoe  face  softens  the  chill  in  the 
wheel,  permitting  the  harder,  or  tougher,  material  in  the  shoe 
to  cut.  Cases  occur  where  the  chill  does  not  extend  clear 
across  the  wheel  tread,  and  then  a  chilled-face  brake-shoe  bear- 

ing all  across  the  wheel  tread  may  cut  into  the  softer  portion. 
Some  cast-iron  wheels  have  in  this  way  been  grooved  along 
the  outer  tread.  Investigation  generally  discloses  the  absence 
of  chill  in  those  parts  of  the  wheel  cut  into  by  the  shoe.  Fig- 

ures I  and  2  show  the  section  of  a  cast-iron  car  wheel  which 

has  been  cut  into  by  a  chilled-end  brake-shoe.  The  reason  why 
the  shoe  cut  the  wheel  (Fig.  i)  is  clearly  indicated  in  the  frac- 

ture which  shows  that  the  chill  did  not  extend  entirely  across 
the  wheel  tread.  Fig.  2.  shows  the  same  brake-shoe  on  a  nar- 

rower wheel  which  has  been  chilled  heavily;  it  would  seem 
evident,  from  a  comparison  of  these  two  illustrations,  that  the 
same  width  of  chill-ring  had  been  used  in  the  manufacture  of 
both  wheels.    Figs.  3  to  6,  which  show  sections  of  wheels  and 

*  Paper  read  before  the  New  York  Railroad  Club  Taniiarv  16,  1903. 

shoes  used  by  the  Brooklyn  Rapid  Transit  Company,  illustrate 
the  same  conditions  in  a  little  different  manner. 

I  have  noticed  cast-iron  wheels  grooved  by  the  wrought-iron 
shoes  at  one  time  in  use  on  a  Western  road.  The  hard  metal 
flowed  and  burned  fins  on  the  side  of  the  shoe,  and  these  cut 

deep  furrows  in  the  wheel  tread.  Examination  of  these  dam- 
aged wheels  showed  them  to  be  practically  worn  through  the 

chill  by  continued  service  and  sliding  on  the  rail  where  the 
shoe  had  cut  inside  the  limits  of  rail  wear,  and  outside  of  these 
limits  there  had  been  but  very  little  chill  at  the  start.  These 

observations  of  cut  cast-iron  wheels  were  made  over  ten  years 
ago,  and  the  road  has  long  since  discarded  the  practice  of 

riveting  a  strip  of  wrought-iron  on  the  brake-head,  this  to  take 

the  place  of  a  brake-shoe. 

FIG.  l.--\VHEEL  WITH  NARROW    C  UILL  AND  CUT  13\' 
BRAKE-SHOE 

Some  years  ago  the  Southern  Pacific  Railroad  made  an  ex- 
haustive test  of  cast-iron  wheels  in  their  mountain  service  for 

the  purpose  of  determining  the  best  design  of  wheel  for  their 

use,  and  in  the  course  of  the  trials  used  cast-iron  and  wrought- 
iron  brake-shoes.  As  I  remember  the  results,  which  were  pub- 

lished, many  more  wheels  of  all  designs  were  cracked  under  the 

wrought-iron  shoes  than  under  those  of  cast-iron.  The  brak- 
ing loads  were  the  same  in  all  cases.  The  only  reason  that  can 

be  given  for  the  apparent  severer  action  of  the  wrought-iron 
shoe  is  that  the  greater  retarding  power  of  this  kind  of  shoe 

heated  the  wheel  more  highly  than  the  softer  cast-iron  shoe. 
Under  the  conditions  of  freight  service  there  is  about  15  per 

cent  greater  retarding  effect  with  wrought-iron  than  unchilled 
cast-iron,  which  will  account  for  the  greater  heat.  I  refer  to 
this  test  now  because  I  have  heard  the  results  quoted  as  a  rea- 

son why  wrought-iron  is  unsatisfactory  for  use  in  a  brake-shoe 
to  be  used  on  the  chilled  wheel. 

My  observation,  extending  over  a  number  of  years  in  the 
manufacture  of  brake-shoes  and  close  study  of  their  action  on 
both  cast-iron  and  steel-tired  wheels,  has  convinced  me  that  the 
most  desirable  metal  to  use  in  the  brake-shoe  is  unchilled  cast- 
iron,  and  our  efforts  as  manufacturers  have  always  been  di- 

rected toward  maintaining,  as  much  as  possible,  the  grinding 
effect  and  rolling  action  between  the  shoe  face  and  the  wheel, 
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which  is  only  possible  with  a  large  proportion  of  unchilled  cast- 
iron  in  the  shoe  face.  I  think  it  is  reasonable  to  assume  that 
the  final  temperatures  of  the  wheel  and  of  the  shoe  are  much 
less  when  a  portion  of  the  work  changed  into  heat  has  been 
dissipated  by  the  particles  thrown  off  in  an  incandescent  con- 

dition by  grinding  from  the  shoe  face.  I  think  it  is  impossible 
that  a  hard  spot  on  the  face  of  an.  ordinary  brake-shoe  should 

cut  into  the  tread  of  a  well-made  cast-iron  wheel.  By  "well 
made"  I  mean  with  a  good,  strong  chill  where  the  brake-shoe 
acts.  The  brake-shoe  is  continually  against  the  wheel  when 
the  brakes  are  applied,  while  any  point  on  the  wheel  is  but  in-  ̂ 
termittently  in  contact  with  the  shoe ;  the  smaller  body  of  the 
brake-shoe  must  in  consequence  become  more  highly  heated 
than  the  larger  volume  of  the  wheel,  and  hence  any  hard  spot 
or  point  on  the  shoe  would  be  destroyed  by  heat  before  the 
cooler  chilled  metal  in  the  wheel  tread  is  cut.  Of  course,  flowed 

steel  or  wrought-iron,  as  before  noted,  will  cut  into  the  un- 
chilled metal  of  the  wheel  body  regardless  of  the  temperature, 

but  it  will  have  no  effect  on  the  chilled  iron.  During  all  my 
experience  I  have  found  no  records  of  cast-iron  wheels  being 
directly  injured  by  the  brake-shoe,  so  long  as  the  wheels  were 
in  good  condition  otherwise. 

Indirectly,  the  brake-shoe  may  aft'ect  a  cast-iron  wheel  to 
such  an  extent  as  to  make  it  necessary  to  remove  the  wheel 

from  service.  The  brake-shoe  is  the  medium  through  which 
the  energy  stored  in  the  wheel,  due  to  rotation  and  load  car- 

ried, is  transformed  into  heat.  The  rate  at  which  this  change 
takes  place  is  the  most  important  factor  in  determining  the 
final  temperature  of  the  shoe  and  wheel.  The  rise  in  tempera- 

ture of  the  wheel  due  to  the  action  of  the  brake-shoe  upon  it 
depends  upon  the  amount  of  work  done  by  the  shoe  upon  the 
wheel  and  the  time  in  which  the  work  is  done.  Hard  cast-iron 

is  a  metal  which  appears  to  have  a  lower  rate  of  heat  conduc- 
tivity than  soft  cast-iron.  The  chilled  iron  does  not  absorb 

or  conduct  heat  readily,  and  this  condition  produces  the  ten- 
dency for  the  wheel  to  crack ;  the  wheel  does  not  expand  freely 

when  heated  rapidly.  The  cracks  in  the  wheel  are  very  small 
and  fine  at  first,  but  in  hard  cast-iron,  as  in  steel,  these  cracks, 
once  started,  continue  to  enlarge  under  the  repeated  heatings, 
coolings  and  poundings  which  the  wheel  receives,  especially 

in  winter,  until  finally  fracture  of  the  wheel  occurs.  Any  per- 
son who  has  examined  the  face  of  a  worn,  chilled  brake-shoe 

must  have  observed  the  many  cracks  on  the  chilled  face  and 
the  absence  of  cracks  on  the  adjacent  unchilled  parts.  Cracks 
in  the  chilled  or  hard  iron  brake-shoes  result  in  total  fracture 
unless  precaution  is  taken  to  hold  the  parts  together  regardless 
of  the  cracks.  Brake-shoe  makers  have  resorted  to  the  steel- 

plate  reinforcement  at  the  back  of  the  shoe,  which  is  so  de- 
signed as  to  anchor  the  cast-iron  body  firmly  to  the  back.  The 

cast- iron  may  crack  ;  it  is  sure  to  do  so  sooner  or  later,  Imt  the 
parts  cannot  get  away  from  the  back,  which  is  made  of  other 
metal  and  the  back  cannot  be  broken.  The  brake-shoe  to 

meet  to-day's  requirements  has  a  steel  back  and  is  a  success 
regardless  of  the  fact  that  the  extra  durability  for  wear  in  the 

brake-shoe  which  is  required  by  many  railroad  officials  neces- 
sitates the  use  of  a  grade  of  iron  which  is  sure  to  be  cracked 

under  the  conditions  of  modern  service. 

Cracks  are  ])r()duccd  in  the  tread  of  cast-iron  wheels  l)y  the 
same  conditions  which  ])ro(luce  cracks  in  the  wheel  face,  but 
hot  so  readily,  because  more  heat  must  be  produced  in  the 
wheel  on  account  of  its  greater  volume  and  surface  to  take 
care  of  the  heat  and  also  on  account  of  shape ;  the  shape  afford- 

ing greater  strength  to  resist  destructive  action  of  the  heat. 
Very  few.  if  any,  cast-iron  wheels  which  are  acted  upon  by 
only  the  brake-shoes  are  found  to  be  cracked  or  shelled  out  on 
the  outer  tread.  The  trouble  always  appears  within  the  limits 
of  rail  action.  Heat  is  very  destructive  to  cast-iron  wheels,  and 
it  is  the  heat  generated  in  the  wheel  tread  l)y  the  l)rakc-shoe, 
or  at  the  point  of  rail  contact,  by  reason  of  the  brake-shoe  re- 

tarding effect,  that,  sooner  or  later,  causes  tlx.'  vvbecl  to  fail. 

The  thermal  test,  adopted  by  wheel  makers  and  railroads 
generally,  subjects  the  wheel  to  rapidly  heating  it  to  a  high 
temperature,  and  this  rapid  rise  in  temperature  develops  weak 
points  in  the  design  or  material  whicli  might  cause  failure  in 
service.  Each  application  of  the  brake-shoes  to  bring  the  car 
tJ  a  stop  or  to  control  its  motion  on  a  grade  subjects  the  wheels 
to  a  practical  thermal  test  varying  in  intensity  as  the  period 
and  rate  of  application,  and  after  each  application  of  the  shoes 
tlie  wheel  is  subjected  to  a  rapid  rate  of  cooling. 

It  would  be  niteresting  to  note  the  effect  upon  a  cast-iron 
wheel  of  repeated  thermal  tests  akernated  with  quick  cooling. 

A  better  indication  of  the  possibility  of  the  wheel  meeting  to- 

day's requirements  might  be  obtained  by  this  experiment.  The 
continued  application  of  the  brake-shoe  may  so  heat  the  wheel 
tread  as  to  cause  circumferential  fracture.  I  have  been  told 

that  in  a  shop  test  a  wheel  flange  has  been  broken  off  by  the 
continuous  action  of  the  brake-shoe  upon  the  outer  thread, 
while  the  flange  may  be  comparatively  cool.    Should  the  truck 

I'lC;.  2.-WHEEL  WITH  DEEP  CHILL  ENTIRELY  ACROSS  'I  READ 

be  out  of  square  and  a  wheel  be  forced  against  the  rail  on  one 
side  the  flange  of  the  wheel  may  become  highly  heated  while 
the  outer  tread  of  the  wheel  is  comparatively  cool.  It  is  this 
continued  change  of  conditions,  first  on  one  side  of  the  wheel 
tread  and  then  on  the  other,  aggravated  by  the  blows  on  top 
and  against  the  side  of  the  rail,  that  causes  the  circumferential 
cracks  and  causes  the  flanges  to  be  broken  off ;  these  adverse 
conditions  are  greatly  aggravated  by  the  higher  speeds  and 

loads  of  to-day.  Again,  too  hard  application  of  the  brake-shoe 
checks  the  wheel's  motion  and  causes  it  to  slide  upon  the  rail, 
generating  intense  heat  at  the  jioint  of  rail  contact,  destroying 
the  hardness  and  life  of  the  chill  at  that  point  and  cracking  the 
■■turrounding  metal.    The  slid-flat  wheel  is  permanently  injured. 
When  the  brake-shoe  retards  the  motion  of  wheel  to  the  ex- 

tent that  the  distance  traversed  by  the  car  exceeds  the  distance 
rolled  by  the  wheel  a  high  rate  of  heating  occurs,  due  to  the 
inq)erce]itil)le  sli])  (so  to  s])eak)  of  the  wheel  along  the  rail. 

This  will  crack'  the  chill  along  the  limits  of  rail  contact,  but 
v.'ill  not  liurn  it,  as  in  the  case  of  the  slid-flat  spot.  Pounding 
vin  the  rail  causes  the  cracked  metal  to  fall  off.  This  effect  is 
1he  result  of  the  cmnbined  action  ol  the  shoe  and  rail  and  al- 

ways occurs  within  the  linu'ts  of  contact  of  the  wheel  with  the 
rail.    These  evil  effects  arc  direct!)-  due  to  the  brake-shoe,  as 
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nothing-  of  the  kind  would  occur  on  the  surface  of  a  cast-iron 
wheel,  which  is  simply  rolled  along  on  the  rail  under  the  heav- 

iest loads.  These  effects  are  unavoidable  so  long  as  the  wheel  is 
controlled  by  the  tread-bearing  brake-shoe.  Slid-flat  and  shelled- 
out  treads  were  of  common  occurrence  in  cast-iron  wheels 
under  the  lighter  and  slower  service  of  the  past,  and  must  of 
necessity  increase  under  the  more  severe  service  of  to-day. 
Something  can  be  done,  doubtless,  in  the  way  of  more  careful 
handling  of  brakes,  but  the  demands  of  modern  service  call  for 

FIG.  4.— CHILLED  SHOE  FOR  BROOKLYN  RAPID  TRANSIT  CO. 

heavier  and  stronger  wheels,  and  the  wheel  makers  are  well 
aware  of  this  fact. 

Wonderful  progress  has  been  made  in  the  improvement  of 

the  cast-iron  wheel  to  meet  the  changed  condition,  makers  be- 
ing all  the  time  seriously  handicapped  by  the  limitations  of 

track  conditions  and  car  design.  Putting  two  brake-shoes  on 
a  wheel  has  been  suggested  as  one  means  of  reducing  the  evil 

effect  of  shoe  action  on  the  cast-iron  wheel,  but  beyond  the 
fact  that  a  little  more  heat  would  be  taken  care  of  by  the  ad- 

ditional shoe  there  can  be  no  advantage  in  so  doing.  Also, 

which  the  freight  trains  are  run.  If  cast-iron  wheels  are  burned 
when  the  brakes  are  applied  on  the  basis  of  the  light  weight  ol 
the  car,  what  will  be  the  result  if  the  braking  load  is  increased 
to  the  loaded  car  basis?  As  time  is  the  factor  in  stopping  a 
train,  which  affects  the  wheel  and  shoe  (and  the  shorter  this 
time  the  greater  the  trouble),  it  may  be  argued  that,  as  freight 
trains  carried  on  cast-iron  wheels  are  seldom  stopped  in  a  very 
short  interval  of  time  and  by  the  emergency  application,  there 
is  little  danger  to  be  apprehended.  This  is  all  very  true  if  the 

speeds  are  slow,  but  to-day's  requirements  call  for  increased 
speed,  and  the  difficulties  are  magnified  as  the  square  of  the 
speed.  The  control  of  a  freight  train  on  a  grade  is  gradual, 
though  constant,  and  the  comparatively  long  time  of  applica- 

tion permits  a  great  deal  of  heat  to  be  radiated.  Increase  of 

load  means  increase  of  heat  at  the  brake-shoe,  even  though  the 
liraking  load  is  based  on  the  light  weight  of  the  car.  Loads 
are  ever  increasing,  while  the  light  weight  of  car  varies  very 
little.  Therefore  the  heavy  cars  will  call  for  more  brake  applica- 

tion throughout  thewhole  train  andthewheels  will  suffer.  Since 

the  advent  of  the  ioo,ooo-lb.  loads  transverse  cracks  have  ap- 
lieared  in  the  cast-iron  wheel,  which  seem  to  be  due  to  the 
liigher  rate  of  heating  than  that  which  occasions  their  shelling 
(lut  along  the  limits  of  rail  wear,  the  excessive  heating  of  the 
wheel  literally  causing  it  to  burst  by  reason  of  circumferential 
e.xpansion — all  of  which  appears  to  be  due  to  the  increased 
effort  in  braking  the  increased  load. 

Keep  down  the  braking  load  and  the  necessity  of  much 
l)raking  effort  and  you  will  help  the  cast-iron  wheel;  increase 
cither  the  speed  or  load,  or  both,  and  the  wheels  will  suffer  if 
they  are  not  proportionately  strengthened.  For  the  same 
amount  of  braking  in  the  same  period  of  time  I  believe  that  a 
shoe  of  soft  cast-iron  will  heat  the  cast-iron  wheel  to  a  less  ex- 
lent  than  any  other  shoe  in  common  use,  for  the  reason  that 
considerable  heat  must  be  dissipated  in  the  particles  which  are 

thrown  oft'  tlie  shoe  in  an  incandescent  state.  Apparently  the 
softer  cast-iron  allows  the  passage  of  heat  through  the  body 
of  the  shoe,  whereas  the  more  ductile,  flowing  metals,  as 

wrought-iron  and  mild  steel,  as  well  as  the  harder  and  more 
dense  chilled  and  hard  cast-iron,  apparently  hold  back  the  heat 

there  can  be  obtained  only  little  advantage  by  increasing  the 
size  of  the  brake-shoe.  The  use  of  a  flanged  brake-shoe  would 
help  matters  somewhat,  because  such  a  shoe  would  tend  to 
heat  more  uniformly  the  wheel  tread  and  the  flange.  The 
brake-beam  would  then  distribute  the  side  thrust  equally  be- 

tween both  wheels  on  the  same  axle.  To  use  a  flanged  shoe 
successfully,  it  will  be  necessary  to  have  the  cast-iron  wheel 
ground  to  a  true  circle  and  the  flange  ground  to  a  uniform 

section.  The  particular  advantage  of  this  style  of  brake-shoe 
is  that  it  occupies  the  same  position  on  the  wheel  tread  and 
avoids  the  excessive  side  thrust  against  the  flange,  which  side 
thrust  may  be  a  factor  in  flange  breakage. 

To-day's  requirements  of  higher  speeds  and  heavier  loads 
call  for  the  strongest  cast-iron  wheel  that  can  possibly  be  made 
to  withstand  the  great  amount  of  heat  and  the  rate  at  which 
the  wheel  must  take  this  heat  in  the  satisfactory  control  of  the 
fast  and  heavy  traffic.  Freight  trains  are  run  frequently  on 
passenger  train  schedule,  and  the  same  necessity  exists  for 
their  brakes  being  adjusted  on  the  basis  of  the  total  wheel  load 
as  exists  with  the  passenger  trains  on  the  same  tracks  with 

and  maintain  a  higher  temperature  at  the  face  of  the  shoe  and 
consequently  a  higher  temperature  at  the  wheel  face.  As 
brake-shoe  makers,  our  efforts  have  been  directed  towards  re- 

taining, as  much  as  possible,  the  soft  cast-iron  effect  in  the 
brake-shoe,  toughening  it  by  inserts  to  resist  rapid  wear  as  well 
as  to  increase  the  grip  on  the  wheel ;  we  have  been  compelled, 

however,  in  order  to  meet  to-day's  requirements,  to  rinforce 
the  cast-iron  body  by  the  addition  of  a  steel  back  as  a  safe- 

guard against  failure  in  the  shoe  by  cracking.  The  cast-iron 
car  wheel  cannot,  unfortunately,  be  reinforced  in  the  same 
manner  as  the  brake-shoe,  and  the  wheel  makers  can  only  add 
more  weight  in  the  rim  and  plate  and  improve  the  quality  of 
the  metal.  The  records  of  test  on  cast-iron  wheels  under  the 
80,000  lb.  and  100,000  lb.  capacity  freight  cars  indicate  that  the 
cast-iron  wheel  of  to-day  is  equal  to  the  increased  demand 
when  the  braking  load  is  based  on  the  light  weight  of  the  car. 

What  will  happen  to  the  cast-iron  wheel  from  the  brake-shoe 
acting  with  a  load  based  on  the  total  weight  of  the  loaded  car 

is  a  question  yet  to  be  decided. 
In  conclusion,  and  returning  to  the  consideration  of  the  cast- 
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iron  wheel  to  meet  to-day's  requirements  from  the  standpoint 
of  the  relation  between  the  brake-shoe  and  the  wheel,  the  use 
of  a  flanged  brake-shoe — bearing  on  the  wheel  tread  and  flange, 
the  shoe  supported  against  failure  by  a  steel  back — will  ma- 

terially assist  the  successful  operation  of  the  best  cast-iron 
wheel  that  can  be  made. 

ENGINEERING  AND  OPERATING  FEATURES  OF  THE 

CHICAGO  TRANSPORTATION  PROBLEM^HI 

The  abstract  of  the  report  by  B.  J.  Arnold  to  the  local  trans- 
portation committee  of  the  Chicago  City  Council  is  continued 

in  this  issue.  Parts  I  and  II  were  taken  up  in  the  issue  of 
Jan.  10,  and  Parts  III,  IV  and  V  in  that  of  Jan.  17.  In  this 
issue  the  first  six  chapters  of  Part  VI  are  considered.  This  part 
is  devoted  to  a  discussion  of  the  technical  problems,  and 
Chapter  I  of  Part  VI  to  the  subway  plans. 

The  problem  of  subways  for  the  business  center  submitted 
for  report  called  for  tlfe  preparation  of  preliminary  plans  for  a 
system  of  subways,  which,  together  with  the  surface  terminals 
or  independently  of  them,  will  adecjuately  accommodate  traffic 
for  years  to  come  and  relieve  the  congested  condition,  while  at 
the  same  time  creating  a  larger  area  available  for  use  by  all 
lines  of  business.  The  plans  should  show  a  feasible  disposition 
of  all  existing  underground  improvements,  so  as  to  permit  of 
easy  access  for  future  repairs,  renewals  and  reinforcements 
without  disturbing  the  street  surface. 

As  before  stated  it  is  impractical  to  devise  a  system  of  under- 
ground lines  for  downtown  terminals  that  will  be  adequate  for 

all.  future  needs  without  having  them  supplemented  by  surface 
tracks. 

In  the  plans  submitted  the  possible  consolidation  of  the 
street  railway  systems  was  kept  in  mind.  The  subways  were 
so  arranged  as  to  provide  for  ( i )  operating  between  one 
division  and  another  through  the  business  district,  or  (2) 
operation  from  each  division  over  downtown  loops  and  return, 
or  (3)  a  combination  of  the  two  plans. 

The  railways  designed  were  kept  as  close  to  the  surface  as 
possible,  both  on  grounds  of  convenience  for  passengers  and 
cost  of  construction.    It  was  assumed  thai  the  entire  width  of 

the  streets  between  building  lines  is  legally  available,  and  that 
the  space  under  the  sidewalk  is  to  be  used  for  the  purpose 
originally  set  aside,  viz. :  the  disposition  of  public  utilities. 
Pipes  and  conduits  should  be  placed  in  galleries. 

SUBWAY  ROUTES,  PLAN  NO.  1 
The  location  of  subways,  according  to  Plan  No.  i  (Map  No. 

II ),  is  suggested  as  the  most  feasible  method  if  present  low- 
level  improvements  are  not  to  be  interfered  with.  The  surface 
terminals  in  connection  with  this  plan  are  shown  in  Map  lo. 
This  plan  presents  the  greatest  possible  elasticity  with  regard 
to  operation  of  cars.  The  routes  are  then  discussed  in  detail. 
(Both  of  these  maps,  Nos.  lo  and  ii,  were  presented  on  page 
121,  in  the  last  issue.) 

This  plan  calls  for  20,825  lineal  feet  of  double-track  subway, 
and  20,000  ft.  of  single  track,  not  including  tunnels  under  the 
river.  Plate  i  shows  a  typical  cross  section  of  a  subway  in  an 
8o-ft.  street.  The  cross  section  of  the  subways  provides  for 
the  operation  of  the  largest  cars  now  used  in  Chicago,  with 
clearance  to  insure  safety  of  employees  working  in  the  subways. 
The  dimensions  are,  therefore,  clear  height  above  rail  14  ft.  6 
ins.,  clear  width  between  side  walls  25  ft.,  clearance  between 
wall  or  center  columns  and  car  i  ft.  ins.  The  central  space 
between  center  columns  is  ample  for  a  man  to  stand  in  between 
passing  cars.  When  detailed  plans  of  the  subway  are  made 
they  should  provide  for  the  longest  and  heaviest  cars  the 
curvature  conditions  will  permit. 

^U'/IHOD   OF  CONSTRUCTION 
Most  of  the  subway  construction  would  necessarily  be  by 

excavating  from  the  surface  except  where  tunneling  under 
the  river.    During  part  of  the  construction  the  street  surface 
could  be  planked  over  so  that  some  traffic  could  pass. 

TEMPERATURES 

The  temperatures  of  the  Boston  subway  for  two  years  are 
given  to  show  that  water  pipes  would  be  safe  from  freezing 
within  the  galleries. 

DRAINAGE 

Within  the  subway  district  it  is  proposed  to  provide  a  high- 
level  gravity  system  of  sewers  for  surface  and  house  drainage 
from  above  the  level  of  the  first  floors.  A  low-level  sewer 

would  take  care  of  l-ascments  of  buildings,  the  sul)wa>'s  and 

-Low  Level  Subway 

-High  " 

Q  )  Ul.CiTi, Depot Art  Iiialilllli' 

MAP  NO.  5.— SHOWING  SUBWAY  PLAN  NO.  2. 
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pipe  cuiiduits.  Tlie  low-level  sewers  would  empty  into  re- 
ceiving wells,  and  from  these  wells  the  sewage  woidd  be 

pumped. WATER  SYSTEM 

It  is  proposed  to  install  a  belt  of  feeder  pipes  in  the  subway 
district,  this  feeder  to  be  connected  to  the  present  feeder  sys- 

tem in  such  a  manner  as  to  provide  for  a  complete  circulation 
of  water.  (The  exact  arrangement  proposed  is  given  in  the 
full  report.) 

GAS  PIPES 

The  general  arrangement  of  gas  pipes  would  be  similar  to 
that  of  the  water  pipes. 

DlSPOSniO.X    OF   ELECTRIC   WIRES   AND  CABLES 

The  galleries  for  electric  wires  are  located  at  practically  the 
same  level  as  the  railway  tracks  within  the  subway.    They  are 
about  93/2  ft.  wide  and  1 1  ft.  high  in  the  clear.    The  wires  and 
cables  would  pass  the  station  points  in  tile  conduits  beneath  the 
station  platform. 

The  cost  of  subway  plan  No.  i  is  estimated  later. 
This  plan  No.  i,  it  is  believed,  will  l.iest  fulfil  the  conditions 

for  the  successful  operation  of  a  combined  surface  and  subway 

system  without  interfering  with  existing  low-level  improve- 
ments.   Its  chief  advantage  from  an  operating  standpoint  is 

that  it  keeps  through  north  and  south,  west  to  south  and  west 
to  north  traffic  off  the  surface  of  the  streets,  and  will  permit 
rapid   running  time   for   such   traffic   through   the  Imsiness 
district. 

This  plan.  No.  i,does  not  meet  all  the  conditions  of  a  complete 
solution  of  the  transportation  problem.  If  used  in  connectioii 
with  the  surface  terminals  on  Map  10  most  of  the  north  and 
south  cars  would  run  in  the  subways,  and  most  of  the  West 
Side  cars  would  come  in  on  the  surface.  If  some  cars  from  all 

divisions  are  to  be  brought  in  on  the  surface,  as  some  think 
should  be  done,  this  plan  is  not  satisfactory.  This  could  be 

partly  overcome  by  slight  modification  of  the  plans.  The  trans- 
ferring of  passengers  from  subway  to  surface  cars  and  vice 

versa  as  necessary  by  this  plan,  would  create  the  best  possible 
condition  for  the  abuse  of  transfer  privileges. 

SUBW.VY  PLAN  NO.  2 

In  order  to  overcome  the  objections  previously  mentioned  to 
Subway  Plan  No.  i,  Subway  Plan  No.  2  has  been  devised, 
which  is  shown  in  Map  5.  All  of  the  advantages  in  Plan  i  are 
retained  and  the  objections  overcome.  By  it  a  universal 
transfer  system  can  be  demanded  without  injustice  to  the  com- 

panies. It  is  submitted  as  an  ideal  solution,  with  a  full  under- 
standing of  the  difficulties  in  its  construction  and  recognition 

of  its  increased  cost  over  Plan  i.  This  plan  retains  the  same 
north  and  south  trunk  line  system  of  terminals  as  shown  in 
Plan  I,  except  that  the  line  on  Wabash  Avenue  is  moved  over 
to  Michigan  Avenue,  and  run  underneath  the  edge  of  Lake 
Front  Park,  in  order  to  get  the  West  Side  lines  through  to 
Michigan  Avenue  and  ultimately  farther  east  in  Lake  Front 
Park.  Should  future  extensions  of  the  park  make  this  de- 

sirable, or  if  it  should  be  thought  best  to  connect  the  several 
passenger  and  freight  depots  of  the  steam  railroads  a  series  of 

low-level  loops  could  be  provided.  Where  they  intersect  the 
streets  occupied  by  the  north  and  south  lines,  double-deck 
stations  could  be  used,  as  shown  in  Plate  9.  By  this  plan  the 
business  center  of  the  city  would  be  underlaid  with  a  system 
of  subways  intersecting  each  other  at  right  angles  and  at  a 
sufficient  number  of  points  to  enable  passengers  to  travel  from 
almost  any  jioint  in  the  business  district  to  almost  any  other 
point  at  the  least  possible  inconvenience,  and  at  the  same  time 
make  it  imposible  for  passengers  to  use  transfers  impro|)crly 
for  the  reasttn  that  in  order  to  get  on  a  car  the  ])assenger  must 
l)ay  cash  fare  and  pass  through  a  subway  entrance,  and  one 
transferring  from  any  high-level  subway  car  to  any  other  high 
"r  low-level  subway  car,  cannot  go  to  the  surface    (0  dispose 

of  his  transfer,  but  must  take  some  car  and  use  his  transfer 
himself,  for  if  he  goes  to  the  surface  to  dispose  of  it  the  transfer 
loses  its  value,  as  no  one  can  enter  the  subway  on  a  transfer. 
He  could  not  dispose  of  his  transfer  to  any  one  already  in  the 
subway  because  persons  entering  the  subway  must  first  pay 
cash  fare.  By  the  construction  of  three  or  more  north  and 
south  subways  and  three  or  more  low-level  east  and  west  loops, 
the  entire  street  car  traffic  of  the  business  district  could  be  kept 
below  the  surface  for  some  years  to  come,  except  that  of  the 
local  line  around  the  business  center,  and  if  this  could  be 

operated  by  some  independent  motive  power,  conduit  track 
construction  on  the  street  surface  could  be  avoided  until  such 

time  as  it  became  necessary  to  put  surface  tracks  on  the  street ; 
at  that  time  it  would  be  necessary  to  construct  surface  tracks 
in  accordance  with  plans  shown  on  Maps  2  and  3,  given  in  the 

earlier  part  of  this  report  and  suggested  for  the  immediate  re- 
lief of 'downtown  terminal  congestion. 

The  objections  to  this  plan  are  its  greater  cost  as  compared 

with  No.  I,  the  depth  of  the  low-level  subways,  since  the  pas- 
sengers would  be  about  40  ft.  below  the  surface  of  the  street, 

necessitating  the  use  of  elevators,  and  the  engineering  diffi- 
culties and  risks  in  its  construction.  It  would  further  interfere 

with,  and  to  a  large  extent  destroy,  existing  and  contemplated 
low-level  improvements.  All  the  objections  but  the  last  can 
be  overcome  and  are  small  when  compared  with  the  advan- 

tages to  be  gained  by  the  adoption  of  the  plan. 
As  to  the  last  the  Illinois  Telephone  &  Telegraph  Company 

has  under  construction  low-level  subways  for  telephone  and 
telegraph  wires  and  also  for  the  delivery  of  freight  and  pack- 

ages from  the  railroad  freight  houses  and  terminals  to  business 

houses  in  the  city.  The  relative  importance  of  the  two  under- 
takings to  the  business  interests  of  the  city  should  be  con- 

sidered. If  some  amicable  arrangement  could  be  made  with  the 

telephone  company  whereby  the  low-level  subways  could  be 

combined  with  the  telephone  company's  underground  work  and 
the  two  constructed  jointly  and  at  the  same  time,  it  would,  to 
a  large  extent,  relieve  the  difficulties  to  be  encountered.  The 
cost  estimate  on  the  Subway  Plan  No.  2  is  given  later. 

WORKING  CONDUCTORS  IN  SUBWAYS 

The  working  conductor  should  be  in  sections,  whether  over- 
head or  tmderneath  the  car,  and  provided  with  suitable  circuit 

breakers  for  each  section,  so  that  the  section  will  be  auto- 
matically cut  out  in  case  of  a  short  circuit  on  that  particular 

section.  It  would  probably  be  best  to  construct  the  subways  so 
that  the  cars  equipped  with  overhead  trolleys  and  operating  in 
sparsely  settled  districts  of  the  outlying  territory  and  not 
equii)ped  with  the  conduit  plow,  could  be  allowed  to  run 
through  the  subways.  By  providing  the  subway  with  both 
overhead  and  surface  conduit  construction  all  cars  of  the 

operating  company  could  be  made  completely  interchangeable 
so  far  as  operating  through  the  subway  is  concerned. 

UNDERGROUND  ELECTRIC  CONDUIT  SYSTEM 

One  of  the  purposes  of  the  report  was  to  give  an  opinion 
as  to  the  feasibility  and  desirability  of  an  underground  conduit 
system  of  railways  in  the  downtown  district  of  Chicago.  The 
statement  has  already  been  made  in  Part  II  that  the  under- 

ground conduit  construction  in  Chicago  is  feasible,  and  that 

it  should  be  required  in  the  business  center.  Thorough  drain- 
age of  the  conduit  is  of  utmost  importance  in  the  operation  of 

such  a  ty])e  of  railway. 
The  subject  of  inadequate  drainage  in  Chicago  has  been  the 

one  most  frequently  brought  forward  and  vigorously  urged  as 
the  reason  why  underground  electric  railways  are  not  feasible 
in  that  city,  and  the  flooding  of  the  cable  railway  conduits 
during  storms  has  licen  held  up  as  jiositive  proof  that  it  is 

im])racticable  to  install  and  operate  underground  conduit  elec- 
tric railwavs  in  Chicago  without  frcfiuent  interruptions  to 

traffic  on  account  of  the  lloixling  and   freezing  in  conduits. 
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unless  the  entire  drainage  system  of  the  city  were  remodeled 
in  some  way  to  insure  the  speedy  removal  of  all  storm  water. 
The  flooding  of  the  existing  cable  railway  conduits  during 
storms  is  not  entirely  due  to  the  inadequacy  of  the  city  drain- 

age system;  on  the  contrary,  it  is  largely  attributable  to  the 
insufficiency  and  improper  construction  of  the  cable  railway 

drainage  system  which  connects  with  the  city  system  of  drain- 
age. The  connections  between  the  cable  railway  drainage  pipes 

and  the  city  sewer  system  are  infrequent,  and  those  that  have 
been  provided  are  seldom  clear  and  in  working  order.  Even 
with  all  the  openings  to  the  sewers  in  proper  working  condition 
the  capacities  of  the  railway  drains  are  not  sufficient  to  enable 
them  to  carry  away  promptly  the  volume  of  storm  water  which 
enters  the  cable  conduits. 

The  gradients  of  the  cable  conduits  are  parallel  with  the 
street  gradients,  which  for  long  distances  in  some  of  the 
Chicago  streets  are  practically  horizontal,  and  if  the  openings 
from  the  cable  conduit  to  the  sewers  are  not  frequent  enough, 
or  are  allowed  to  become  filled  with  dirt,  the  water  cannot  leave 
the  cable  conduit  and  the  tube  is  soon  filled  and  overflows 

through  the  slot  at  the  surface  of  the  street.  It  is  entirely 
practicable  to  build  underground  conduits  for  railway  pur- 

poses in  the  streets  of  Chicago,  especially  within  the  business 
district,  and  provide  a  drainage  system  connecting  with  the 
city  sewers  which  will  keep  the  electrical  conduits  sufficiently 
free  of  water  at  all  times  to  prevent  any  serious  interference 
with  the  operation  of  the  railway. 

Under  Chicago  conditions  the  installation  of  underground 
conduit  electrical  railway  would  naturally  be  confined  to  limited 
districts,  and  to  avoid  the  necessity  of  having  two  distinct  sets 
of  rolling  stock,  it  would  be  necessary  to  devise  a  mechanism 
on  the  cars  and  within  the  track  conduit  which  would  permit 
any  car  to  operate  on  either  underground  conduit  or  overhead 
trolley  lines.  Such  a  system  of  operation  is  entirely  practicable. 
Mechanism  can  be  applied  which  will  permit  of  the  change 
being  made,  at  designated  points,  from  underground  conduit 
to  overhead  trolley  contact  and  vice  versa  with  practically  no 
delay  to  the  car. 

The  drawings  on  Plates  Nos.  10  and  11,  submitted  herewith, 
are  typical  illustrations  of  a  system  of  underground  conduit 
electric  railway  which  will  be  applicable  to  Chicago  con 
ditions.  An  estimate  of  the  cost  to  produce  i  mile  of  single- 
track  electric  conduit  railway  according  to  the  typical  designs 
submitted  herewith,  is  given  in  Unit  Price  Estimate  J.  This 
estimate  is  made  to  cover  the  construction  of  an  underground 
conduit  line  in  streets  not  previously  occupied  by  railway 
tracks.  If  this  type  of  construction  were  placed  in  streets 
which  arc  now  occupied  by  cable  railways  the  cost  per  mile 
of  track  would  be  reduced  by  the  amount  of  salvage  which 
could  be  derived  from  the  sale  of  old  cable  material  taken 
out  of  the  street.  This  sum  would  be  variable  and  would 

probably,  under  favorable  conditions,  not  exceed  $3,000  per 
mile  of  single  track. 
TRANSFORMATION   OF  CABLE   LINES   INTO   ELECTRIC  LINES 

A  "report  on  the  cost  of  transforming  the  present  cable 
lines  into  an  underground  electric  system"  is  called  for  in  the 
specifications. 

This  question  has  been  mentioned  in  Part  II  of  this  report, 
wherein  the  statement  is  made  that  the  yokes  which  were  used 
in  the  construction  of  the  cable  railways  in  Chicago  were  not 
designed  to  carry  heavy  rolling  stock  such  as  is  now  in  daily 
operation  on  the  electric  railway  lines  in  this  city,  and  the 
Milwaukee  Avenue  Ime  is  cited  as  an  instance,  which  verifies 
the  correctness  of  the  statement. 

The  conditions  which  obtain  in  respect  to  the  Milwaukee 
Avenue  cable  line  may  be  said  to  apply  to  a  large  proportion 
of  the  cable  railway  tracks  in  Chicago,  and  where  they  do  apply, 
it  is  impracticable  to  convert  the  cable  lines  into  underground 
electric  railway  and  produce  a  satisfactory  and  durable  con- 

struction. There  are,  however,  some  portions  of  the  cable 
system  which  could  be  converted  for  the  electrical  propulsion 
of  cars,  especially  within  the  district  where  overhead  trolley 
construction  would  be  permissible,  but  it  is  doubtful  if  it  would 
prove  economical  to  attempt  to  convert  any  of  the  existing 
cable  track  into  underground  electric  conduit  railway.  The 
construction  of  a  durable  track  to  carry  the  heavy  rolling  stock 
of  modern  electrical  railways  involves  the  use  of  rails  having 
sufficient  depth  and  section  to  resist  bending  under  the  loads 

put  upon  them.  The  depth  of  the  rail  in  first-class  construction 
is  also  regulated  in  some  degree  by  the  character  of  the  pave- 

ment and  its  foundations.  The  rail  which  seems  to  be  most 

suitable  to  meet  all  requirements  has  a  depth  of  9  ins.  The 
yokes  used  in  the  construction  of  nearly  all  of  the  cable  tracks 
in  Chicago  were  designed  for  shallow  lower  rails.  The  track 
rails  supported  by  these  yokes  range  from  7  ins.  to  4  ins.  in 
depth.  The  manholes  in  cable  railway  tracks  are  located 
about  30  ft.  apart  at  points  where  pulley  wheel  supports  occur. 
The  insulated  supports  for  the  contact  bars  in  an  underground 
electric  conduit  railway  are  usually  spaced  not  more  than  15 
ft.  apart,  and  a  manhole  is  required  at  each  of  these  insulated 

supports. 
The  drainage  of  electrical  conduits  must  be  practically  per- 

fect; if  it  is  not,  serious  interruptions  to  traffic  are  certain 
to  ensue.  The  drainage  system  of  the  cable  railways  in 
Chicago,  as  constructed,  is  utterly  inadequate  for  the  purposes 
of  electrical  operation,  and  any  attempt  to  convert  the  cable 
lines  into  underground  electric  conduit  railway  involves  the 
redesigning  and  entire  reconstruction  of  the  cable  drainage 

system. From  the  foregoing  statements  it  will  be  seen  that  with  the 
remodeling  of  the  yokes  to  receive  deeper  rails,  doubling  the 
number  of  manholes,  reconstructing  the  drainage  system,  and 
attempting  to  fit  new  work  to  old,  the  conversion  of  the  existing 
cable  lines  into  an  underground  electric  system  will  probably 
involve  an  expenditure  of  money  equal  to  the  amount  required 

to  create  an  entirely  new  system  of  underground  electric  con- 
duit, and  the  property  created  would  not  be  as  durable  as  new 

construction  throughout. 
Under  conditions  as  here  set  forth  it  seems  that  little  saving 

would  be  made  in  attempting  to  transform  the  existing  cable 
conduit  into  electric  conduit.  The  estimate  (see  Unit  Price 
Estimate  J)  of  the  cost  of  constructing  new  underground 
electric  conduit  railway  will  apply  to  the  cost  of  converting  the 
existing  cable  lines  into  underground  electric  systems. 

ELECTROLYSIS 

The  destructive  effect  of  the  electric  current  on  water  pipes 
and  other  underground  improvements  in  districts  where  the 
overhead  trolley  and  ground  return  system  of  electric  railway 
has  been  installed  has  been  quite  marked  in  places,  but  with  the 
improved  methods  of  bonding  in  vogue  at  the  present  time  the 
difficulties  have  been  largely  overcome,  so  that  the  general 
question  is  not  so  serious  as  it  was  ten  years  ago. 

In  Chicago  a  careful  test  for  electrolysis  has  been  made 
under  the  direction  of  the  city  electrician  over  almost  the  entire 
city,  and  while  disturbances  were  found  means  of  prevention 

have  been  formulated  by  the  Electrical  Department  and  em- 

l)odied  in  an  ordinance  known  as  the  "Electrolysis  Ordinance," 
passed  July  16,  1900,  which,  in  recent  construction  and  recon- 

struction, have  been  put  into  effect  by  the  several  companies 

operating  in  the  city,  resulting  in  the  elimination  of  the  diffi- 
culty in  a  large  degree. 

The  ordinance  reads  in  part  as  follows:  "Every  person, 
firm  or  corporation  operating,  owning,  or  controlling  any  sur- 

face or  elevated  railroad  or  any  street  railway  within  the  city 
of  Chicago,  upon  which  cars  are  now  or  hereafter  operated  by 
electricity  as  a  motive  power,  with  a  grounded  return  circuit 
for  conveying  the  electricity,  shall  install  and  maintain  a 
metallic  return  circuit  of  such  cross  section  and  conductivity 
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for  conveying  the  electricity  so  used  as  a  motive  power  that 
the  maximum  difference  of  potential  will  not  at  any  time  exceed 
one  (i)  volt  between  any  part  of  such  metallic  return  circuit 
and  any  water  pipes,  gas  pipes,  or  other  metals  not  installed 

for  the  purpose  of  forming  a  part  of  such  metallic  return  cir- 
cuit, and  that  there  will  not  be  a  variation  in  difference  of 

potential  exceeding  one-half  (Yz)  volt  between  any  two 
measurements  made  at  the  same  time  at  points  along  and  upon 
said  metallic  return  circuit  within  a  distance  of  three  hundred 

(300)  ft.  or  less  from  each  other.  Such  metallic  return  circuit 

shall  be  installed  and  maintained  in  accordance  with  the  pro- 
visions of  the  general  ordinances  of  the  city  of  Chicago,  now 

or  hereafter  in  force." 
The  best  electric  railway  practice  at  the  present  time  involves 

the  bonding  or  joining  together  of  the  ends  of  the  rails  with 
a  copper  or  other  bond  which  has  an  electric  conductivity 
equal,  or  approximately  equal,  to  the  conductivity  of  the  rail. 
With  this  accomplished  the  return  current  follows  the  rails 
of  the  track,  and  has  but  little  tendency  to  leave  its  regular 

path  and  pass  into  the  earth  or  to  water  pipes  or  other  under- 
ground improvements,  provided  the  conductivity  of  the  rail  is 
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sufficient.  If  the  conductivity  of  the  rail  is  not  sufficient, 
through  lack  of  sectional  area  or  conductivity  of  material,  it 
should  be  supplemented  by  an  additional  metallic  return  circuit 
securely  bonded  to  both  rails  of  the  track  at  distances  about 
100  ft.  apart,  in  districts  where  the  quantity  of  current  liable 
to  flow  is  large,  which  is  often  the  case  in  the  business  district 

where  cars  become  bunched.  In  outlying  districts  these  con- 
nections need  not  be  so  close. 

In  Chicago,  and  elsewhere,  one  of  the  most  effective  ways  to 
insure  a  perfect  bond  between  the  ends  of  the  rails,  and  at  the 
same  time  secure  a  rigid  and  permanent  joint,  has  been  to 

electrically  weld  or  cast-weld  the  ends  of  the  rails  together. 
The  greatest  conductivity  is  secured  when  the  rails  are  welded, 
as  the  cross  section  at  the  joint  is  then  made  equal  to  or  con- 

siderably greater  than  the  cross  section  of  the  rail  itself,  and 
as  this  is  the  method  which  has  been  adopted  almost  exclusively 
in  Chicago,  it  will  be  seen  that  where  track  has  been  laid  in 
recent  years  the  difficulties  from  electrolysis  are  overcome  to 
as  great  an  extent  as  modern  practice  demands.  There  are, 
however,  many  pieces  of  track  which  are  not  as  well  bonded  as 
they  might  be,  and  it  is  from  such  sources  that  damage  from 
electrolysis  naturally  ensues.  ^ 

As  the  overhead  trolley  construction,  and  consequently  the 

grounded  rail  circuit,  is  eliminated  from  the  city  by  the  intro- 
duction of  the  electric  conduit,  the  electrolysis,  due  from  the 

street  railways,  will  disappear,  for  the  reason  that  the  conduit 

construction  is  built  with  a  complete  metallic  circuit  and  with- 
out any  ground  connection,  thus  removing  entirely  the  con- 

ditions so  far  as  street  railways  are  concerned,  which  makes 
electrolysis  possible. 

THE  UNION  ELEVATED  LOOP 

The  Union  Elevated  Loop,  which  encircles  the  business  dis- 
trict of  Chicago,  is  a  two-track  railroad  2  miles  in  length, 

and  serves  as  a  terminal  for  the  traffic  from  seven  different 
elevated  railroad  lines,  the  South  Side  Elevated,  the  Lake 
Street  Elevated,  the  Northwestern  Elevated  and  the  four 
lines  of  the  Metropolitan  West  Side  Elevated.  No  less  than 
1600  trains  of  from  two  to  five  cars  in  length  are  delivered  to 
the  loop  daily.  The  number  of  cars  operated  on  the  loop  per 
day  is  5000.  The  period  of  maximum  congestion  on  the  loop 
extends  over  approximately  thirty  minutes  mornings,  and  thirty 

minutes  evenings.  At  these  times  the  average  headway  be- 
tween trains  of  the  outer  loop  is  19.8  seconds,  and  on  the  inner 

19.5.  The  ultimate  capacity  of  the  loop  tracks  is  fixed  by  the 
number  of  in-bound, and  out-bound  trains  which  it  is  possible  to 
pass  through  the  junctions  where  the  several  lines  enter  the 
loop.  It  has  been  demonstrated  that  a  train  of  five  cars  can  be 

successfully  and  successively  passed  through  one  of  the  junc- 
tions from  a  state  of  rest  to  clearance  and  the  interlocking 

combinations  operated  to  open  another  route  for  the  passage 
of  a  train  in  forty-five  seconds.  If  it  were  necessary  to  operate 
the  interlocking  mechanism  for  each  in-bound  or  out-bound 
train  the  capacity  of  these  junctions  would  long  ago  have  been 
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exceeded,  but  it  is  the  usual  practice  to  pass  simultaneously  an 
in-bound  and  an  out-bound  train  from  the  main  line  to  the  loop 
and  vice  versa. 

PRESENT   CAPACITY  LIMITED  BY  STATION  PLATFORMS 

Under  the  existing  conditions  it  is  the  station  platforms  on 
the  loop  and  not  the  junctions  which  limit  the  number  of  trains 
which  can  be  operated  over  its  tracks.  The  platforms  should 
be  lengthened  sufficiently  to  permit  two  trains  of  five  cars  or 
six  cars  each  to  simultaneously  occupy  a  platform.  If  the 
junctions  were  operated  to  their  maximum  capacity  a  train 
could  make  the  circuit  of  the  loop  in  not  exceeding  fifteen 
minutes.  Under  the  existing  conditions  the  average  time  is 
twenty  minutes.  The  reason  for  the  loss  of  time  in  rounding 
the  loop  is  apparent.  The  movement  of  every  train  is  much 

retarded  at  every  station  because  it  is  prevented  from  ap- 
proaching the  platform  until  the  preceding  train  has  taken  on 

its  load  of  passengers  and  is  under  way.  There  are  eleven 
stations  on  the  loop,  and  under  existing  conditions  each  train 
must  be  retarded  and  accelerated  twenty-two  times  instead  of 
eleven  times,  as  would  be  the  case  if  the  train  could  approach  the 
station  platform  without  having  to  wait  for  the  train  preceding 
it  to  move  out  of  the  way.  The  extension  of  these  platforms 
sufficiently  to  provide  for  the  accommodation  of  two  full  trains 
at  the  same  time  is  the  only  way  that  the  present  capacity  of 

the  two-track  loop  structure  can  be  increased.  The  enlarge- 
ment of  the  loop  to  take  in  more  territory  would  simply  add  to 

the  loop  mileage  and  the  running  time  and  increase  the  oper- 
ating expenses  of  the  several  companies  without  in  any  way 

relieving  the  congestion  of  trains  on  the  loop.   The  time  con- 
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sumed  in  rounding  the  present  loop  is  a  serious  objection. 
From  both  the  construction  and  operating  points  of  view  it  is 
practicable  to  double  the  capacity  of  the  elevated  loop  terminals 
by  providing  a  separate  loop  for  each  of  the  four  operating 

companies,  eliminating  at  the  same  time  the  crossing  of  junc- 
tions which  are  the  limiting  factors.  Map  13  shows  a  rear- 

rangement of  the  loop  tracks  which  will  furnish  a  complete 
solution  of  the  problem.  The  same  results  in  increasing 
capacity  could  be  obtained  by  another  plan,  as  shown  on  Map 
14.  Unless  some  such  plan  for  separate  loops  is  adopted  the 

only  remaining  means  by  which  terminal  facilities  can  be  pro- 
vided after  the  full  capacity  of  the  present  junctions  has  been 

reached  is  by  establishing  auxiliary  stub  terminals  outside  of 
the  loop  and  adjacent  to  the  business  district.  Should  the  time 

come  when  all  the  elevated  roads  were  consolidated  and  pas- 
sengers were  transported  within  the  district  served  by  all  the 

companies  for  one  fare,  the  tracks  now  forming  the  loop  could 
be  made  simply  sections  of  through  lines,  and  the  problem  of 
increasing  the  loop  capacity  would  vanish. 

TRACK  RAIL  AND  TRACK  CONSTRUCTION 

The  design  of  rail  is  of  vital  importance  to  a  street  railway 

company  and  of  equal  importance  to  the  taxpayer  and  munici- 
pality. Every  driver  and  vehicle  owner  using  the  streets  is 

interested  and  affected  by  the  design  that  may  be  selected,  as 

well  as  the  street  railway  companies.  Very  careful  considera- 
tion should  be  given  the  matter  from  all  standpoints,  that  no 

injustice  may  be  done  to  any  interests.  What  has  been  done  in 
other  cities  has  little  bearing  on  what  is  practicable  in  Chicago, 
because  entirely  new  situations  exist.  Chicago  has  had  an 
unprecedented  growth,  necessitating  the  extension  of  street  car 
lines  into  territory  where  property  values  will  not  warrant 
heavy  assessments  for  expensive  street  paving.  The  revenue 
to  the  municipality  derived  from  the  tax  levy  on  this  cheap 
property  is  inadequate  to  properly  maintain  the  pavement  that 
does  exist.  A  rail  suitable  for  a  well-maintained  street  would 
not  be  practicable  in  outlying  streets  cheaply  paved  and  poorly 
maintained.  The  same  is  true  as  to  a  large  number  of  streets 

in  the  older  portion  of  the  city,  where  the  paving  has  de- 
teriorated and  property  owners  will  not  bear  the  expense  of 

repaying  with  their  property  daily  depreciating,  because  of  the 
outgoing  of  population  to  newly  annexed  territories. 

USE  OF  RAILS  BY  VEHICLES 

In  the  absence  of  well-paved  streets  it  would  be  a  hardship  to 
the  whole  of  the  vehicular  traffic  of  the  city  to  adopt  a  rail 
that  would  deprive  vehicles  of  the  roadway  now  furnished  by 
the  tram  of  the  girder  rail  now  in  use.  The  free  movement  of 
vehicles  throughout  the  larger  portion  of  the  city  would  be 
materially  retarded  by  the  adoption  of  the  grooved  rail.  The 
design  of  rail  affects  the  individual  who  patronizes  street  cars 
operating  on  poorly  paved  streets,  because  of  the  inability  of 
the  car  to  operate  as  well  on  a  grooved  rail  that  is  clogged  with 
mud  from  the  adjacent  roadway,  as  is  possible  on  the  present 
girder  tram-type  of  rail.  In  the  outlying  districts,  where  the 
time  between  cars  is  infrequent,  the  grooved  rail  would  fre- 

quently become  clogged  with  ice.  This  would  not  occur  in 
streets  where  cars  run  frequently  enough  to  clear  the  groove. 
From  the  standpoint  of  a  street  railway  company  the  style  of 
rail  is  generally  a  compromise  between  the  demands  of  the 
several  department  heads  of  the  company,  the  team  owners  and 
the  ordinances  of  the  city.  The  superintendent  of  motive  power 
wishes  a  rail  that  will  offer  the  least  resistance  to  the  move- 

ment of  the  cars  and  will  keep  clean  under  all  conditions.  He 
favors  the  T-rail.  The  superintendent  of  transportation  is 
satisfied  with  this  rail  until  the  pavement  parallel  with  and 
immediately  adjoining  the  rail  becomes  so  badly  rutted  that 
his  cars  are  delayed  by  the  slow  passage  of  teams.  Then  he 

demands  that  a  place  be  created  on  the  rail  for  the  accommoda- 
tion of  such  vehicles  as  will  insist  on  keeping  the  tracks,  so 

that  their  movement  will  be  accelerated,  and  so  cease  to  delay 
his  cars.  The  superintendent  of  maintenance  of  way  wants 
rails  of  the  girder  type,  not  less  than  7  ins.  high,  to  provide 
for  paving  above  the  top  of  the  tie  and  also  to  provide  a  place 
on  the  rail  for  wagon  wheels  so  they  will  not  wear  out  the 
pavement.  The  owners  of  vehicles  are  pleased  at  the  provision 
made  for  their  accommodation,  and  vigorously  oppose  any 

change  until  some  pavement  equally  as  good  is  provided. 
There  has  grown  up  among  the  drivers  of  teams  the  habit  of 
running  the  wheels  on  one  side  in  the  outside  car  track,  while 
the  other  wheels  are  on  the  paving.  A  depression  is  soon  worn 
in  the  surface  of  the  paving.  Because  of  this  wear  on  the 
pavement  and  from  a  desire  to  have  car  tracks  that  can  be 
crossed  at  any  point  on  the  street  without  a  jolt  to  the  vehicle, 
there  has  arisen  a  demand  for  the  full  grooved  rail.  The  full 
grooved  rail  has  the  groove  brought  flush  with  the  head,  and  is 
the  ideal  rail  from  the  viewpoint  of  having  the  surface  of  the 

street  unbroken,  but  such  a  rail  cannot  be  cleaned  by  the  pas- 
sage of  the  wheel  flange.  The  dirt  will  pack  down  in  the 

groove  until  cars  run  off  the  track.  The  compromise  is  to 
lower  the  flange  on  the  rail  and  grade  the  incline  from  the 
bottom  of  the  groove  to  the  top  of  the  flange  on  such  an  angle 
that  the  dirt  can  be  forced  up  the  incline  and  out  over  the  edge 
of  the  flange.  If  the  flange  is  lowered  too  much,  a  guiding 
shoulder  for  wagon  wheels  is  provided  by  the  head  of  the  rail, 
and  vehicles  will  follow  the  rail  as  they  do  the  present  tram 
rail,  but  the  wagon  wheels  can  leave  the  track  more  easily 
without  wrenching.  Figures  accompanying  the  report  show 
tlie  evolution  of  the  street-car  rail  and  the  effect  of  the  design 
of  the  rail  on  the  paving.  The  135-lb.  grooved  rail  adopted 
by  the  Philadelphia  Rapid  Transit  Company  is  especially  men- 

tioned, the  principal  objection  to  which  is  made  that  the  %-in. 
difference  in  height  between  the  head  and  flange  tends  to  hold 

wagon  wheels  in  the  track.  Although  these  flanges  are  so  de- 
signed that  it  is  not  difficult  for  vehicles  to  leave  the  track,  the 

portion  of  the  head  above  the  flange  is  sufficient  to  invite  teams 
to  follow  the  tracks.  It  is  reasonable  to  suppose  that  where  the 
companv  is  responsible  for  the  condition  of  pavement  outside 
their  tracks,  as  it  is  in  Philadelphia,  this  rail  must  have  been 

considered  to  be  superior  in 

reference  to  paving  mainte- 
nance, which  is  by  far  the 

greatest  item  in  cost  in  refer- ence to  maintenance  of  way. 
RAIL    RECOMMENDED  FOR 

CHICAGO 
The  foregoing  considera- 

tions led  Mr.  Arnold  to  sub- 
mit the  design  of  rail  shown 

in  Fig.  7.  which  is  similar  to 
the  Philadelphia  rail,  to  meet 
the  Chicago  conditions  011 
streets  tliat  arc  paved  with 

asphalt,  brick  or  dressed  gran- 
ite, when  such  pavement  is 

kept  clean.  The  flange  is  only 

5-32  of  an  inch  below  the 
head  of  the  rail,  while  the 

Philadelphia  rail  is  5-6  of  an 
inch.  This  reduces  the  invi- 

tation to  teams  to  follow  the 
track.  It  would  not  be  advisable  on  poorly  paved  or  unpaved 

streets.  The  report  declares  that  a  well-dressed  ribbon  of 
granite  between  the  rails  and  the  asphalt  surface  of  the  pave- 

ment is  the  practice  to  be  preferred,  because  in  warm  weather 
the  steel  rail  absorbs  heat  and  softens  the  asphalt  next  to  the 
rail. 

A   PRACTICE  TO   BE  AVOIDED 

Drawings  are  shown  in  the  report  to  illustrate  the  con- 
dition where  paving  blocks  rest  on  a  bed  of  concrete  with  a  fine 
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bed  of  sand  between,  giving  a  practically  unyielding  bed,  and 
where  the  blocks  were  originally  laid  projecting  above  the  rail 
in  accordance  with  the  old  practice  where  the  foundation  was 
yielding  enough  to  allow  the  pavement  to  sink  after  the  rails 
were  laid.  Where  the  concrete  base  was  used  the  pavement 
remained  just  where  it  was  put,  and  the  rails  are  in  the  bottom 
of  a  rut. 

T-Ri.iL  IN  MINNEAPOLIS 

Fig.  8  represent  a  very  excellent  type  of  street  railway 
track  construction,  where  T-rails  are  laid  on  concrete  beams. 
Ribbons  of  dressed  granite  are  laid  on  each  side  and  flush  with 
the  upper  surface  of  the  rails.  The  granite  blocks  next  to  the 

gage  side  of  the  rails  are  dressed  to  form  a  groove  for  the  pas- 
sage of  the  car  wheel  flanges.  This  type  of  construction  has 

been  developed  to  the  highest  degree  of  perfection  in  the  cities 
of  Minneapolis  and  St.  Paul,  where  it  has  been  adopted  as  a 
standard  of  street  railway  construction.  Where  the  granite 
blocks  are  of  good  quality,  well  dressed  to  uniform  dimensions 
and  properly  laid  on  concrete  foundations  of  sufficient  strength, 
this  type  of  track  will  give  excellent  service  under  moderately 
heavy  vehicular  traffic,  and  there  are  many  streets  in  Chicago 
where  track  construction  of  this  type  could  be  installed  with 

FIG.  S.— T-KAIL  CONSTRUCTION  USED  IN  MINNEAPOLIS 

the  assurance  that  it  would  give  satisfactory  results  to  all 
parties  concerned.  In  a  discussion  with  the  officials  of  the 

leading  asphaltic  paving  company  of  this  country  on  the  main- 
tenance of  pavement  in  streets  occupied  by  street  railway 

tracks,  it  was  admitted  by  these  gentlemen  that  in  their  extended 
experience  in  maintaining  under  guarantee  the  pavements  in 
such  streets,  the  most  satisfactory  results  have  been  obtained 
in  streets  where  the  Minneapolis  type  of  construction  has  been 
installed. 

CONCLUSIONS    REGARDING  RAILS 

For  streets  paved  with  asphalt,  brick  or  dressed  granite,  and 
where  the  pavements  are  kept  clean,  the  rail  shown  in  Fig.  7, 
laid  on  a  concrete  beam  without  ties,  as  in  Fig.  9,  is  recom- 

mended. On  unpaved  and  poorly  maintained  streets  or  on 
those  indifferently  cleaned,  the  present  general  tram  section 
should  be  retained,  to  be  replaced  with  the  grooved  rail  only  as 
it  wears  out  or  as  streets  are  improved. 

CONCRETE  ROADBED 

Under  the  present  operation. of  25-ton  electric  motor  cars  on 
soil  of  the  nature  of  that  in  Chicago,  it  is  necessary  to  lay 
cement  concrete  roadbeds  to  maintain  an  unyielding  founda- 

tion. While  the  first  cost  of  track  construction  is  increased 

thereby,  it  is  economy  in  the  end  for  street  railway  companies 
to  adopt  such  practice.  The  cost  of  maintenance  is  reduced  to 
a  minimum,  and  the  street  retains  its  even  contour  indefinitely, 
securing  the  greatest  life  possible.  A  further  advance  in  the 
use  of  concrete  in  track  construction  has  been  made  in  dispens- 

ing with  wood  cross  ties  altogether,  and  supporting  the  rails  on 
concrete  foundations,  burying  the  rails  in  concrete  to  the  under 

side  of  the  paving  material.  The  rails  are  kept  in  gage  by  tie- 
rods  placed  in  the  track  at  frequent  intervals.  The  most 
improved  practice  m  the  use  of  concrete  foundations  is  to  lay 
the  rails  on  longitudinal  beams  of  Portland  cement  concrete, 
these  beams  being  a  part  of  the  foundation  supporting  the 
pavement.  This  method  of  construction  is  shown  in  Figs. 
8  and  9,  and  if  carried  out  with  good  material  produces  a 
substantial  track,  which  can  be  maintained  under  heavy  traffic 
at  a  minimum  cost,  and  it  is  most  favorable  for  laying  and 

maintaining  street  pavements.  Estimates  on  cost  of  track  con- 
struction are  given  later. 

UNIT  PRICE  ESTIMATES 

In  order  to  comply  with  the  conditions  of  the  commission 

regarding  the  valuation  of  the  present  properties  and  the  prob- 
able cost  of  the  future  properties,  analyzed  in  this  report,  it 

has  been  necessary  to  formulate  a  series  of  vmit  price  estimates 
arranged  in  such  a  manner  that  they  could  be  applied  to  any 
one  of  the  various  valuation  questions  involved. 

In  making  valuation  estimates  it  has  been  found  advisable,  in 
order  to  enable  one  to  make  an  intelligent  analysis  of  the 
valuation  of  the  different  properties,  to  make  the  estimates  on 
two  different  bases,  the  object  in  view  of  determining  the 

])hysical  value  of  the  properties  as  they  exist  to-day,  which  is 

understood  to  be  what  is  meant  by  the  commission,  "to  make  a 
valuation  of  present  plants."  The  estimates  have,  therefore,  in 
Chapter  VII,  been  made  in  two  columns,  headed  as  follows : 
A — The  cost  to  reproduce  the  properties  to-day. 
The  figures  in  this  column  are  based  upon  what  it  would  cost 

to  furnish  and  install  the  materials  entering  into  the  construc- 
tion of  the  properties  to-day,  and  in  considering  these  prices  it 

should  be  borne  in  mind  that  the  state  of  the  art  is  now  such 

FIG,  9.-GIRDER  RAU;,  ON  CONCRETE  GIRDER  CONSTRUCTION 

that  a  large  amount  of  the  physical  part  of  the  properties,  as 
tliey  exist,  could  be  built  now  much  cheaper  than  was  possible 
at  the  time  they  were  built.  This  applies  especially  to  the 
cable  systems  which,  at  the  time  they  were  installed,  were 
largely  built  under  patented  systems,  and  from  special  designs, 
and  at  a  time  when  engineers  were  not  familiar  enough  with 
the  requirements  of  cable  railway  work  to  definitely  determine 
what  should  be  done  at  the  time  an  installation  was  made.  The 

result  was  that  some  of  the  systems  were  built  in  a  much  more 

expensive  manner  than  subsequent  experience  proved  neces- 
sary. Another  result  was  that  some  of  the  plants  were  built 

too  light  for  the  service,  and  had  to  be  completely  torn  out  and 
reinstalled  at  a  largely  increased  expense.  Such,  for  example, 

is  the  Washington  Street  power  house  of  the  West  Side  sys- 
tem, which  was  installed  and  started  in  operation  and  found  to 

be  so  small  that  it  could  not  operate  the  cars.  A  new  plant, 
adjacent  to  it,  was  constructed,  and  the  machinery  originally 
designed  completely  discarded  and  new  and  heavier  machinery 
installed.  These  conditions  also  govern,  to  a  certain  extent, 
the  introduction  of  the  electric  plants,  some  of  which  were  built 
with  belted  machinery,  in  order  to  utilize  the  class  of  machinery 
available  at  the  time,  with  the  result  that  the  power  stations 
cover  so  large  a  ground  area  that  the  cost  of  the  buildings  and 
foundations  and  transmission  apparatus,  even  though  now 
almost  obsolete,  made  the  complete  plants  cost  almost  as  much 
])er  electrical  unit  as  the  more  modern  plants  now  cost. 

B — Present  value  of  the  physical  property  for  electric  rail- 

way purposes. 
This  column  gives  the  present  values  of  the  physical  prop- 

erties for  electrical  railway  purposes  so  far  as  it  v^'as  possible 
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to  estimate  them.  In  deducing  this  column  it  was  necessary 

to  take  into  consideration  the  fact  that  the  cable  systems  com- 
plete, exclusive  of  track,  real  estate  and  buildings,  must  be 

considered  as  practically  obsolete,  and  that,  therefore,  the  only 
amounts  that  they  can  be  credited  with  is  what  salvage  can  be 
obtained  from  their  disposition.  I  have,  however,  considered 
that  some  portions  of  the  cable  tracks,  outside  of  the  business 
center,  where  underground  conduit  construction  would  not  be 
required,  could  be  used  to  operate  electric  cars  over,  provided 
the  tracks  were  surfaced  up  and  brought  into  good  physical 
condition.  For  these  reasons  I  have  credited  the  cable  systems, 
in  each  case,  with  the  estimated  value  that  it  would  cost  to 
reproduce  these  cable  tracks  as  new  electric  car  tracks,  taking 
into  consideration  the  weight  of  the  rail  in  each  case,  and 
allowing  a  suitable  depreciation  from  the  figure  thus  obtained, 
depending  upon  the  condition  in  which  the  track  and  paving 
have  been  maintained  by  the  respective  companies.  I  have 
endeavored  to  estimate  this  depreciation  as  fairly  as  possible, 
and  while  it  may  seem  difficult  to  understand  how  it  can  have 
been  so  great,  it  should  be  accepted  as  one  of  the  conditions 
due  to  the  advancement  of  the  art  in  street  railways,  and  is 
illustrative  of  tlie  conditions  which  must  be  faced  by  any  cor- 

poration or  nuuiicipality  which  engages  in  the  transportation 
business.  The  same  statements  are  largely  true  regarding  a 
large  part  of  the  electrical  equipment  of  some  of  the  present 
companies,  for  the  reason  that  the  electrical  art  has  so  far 
advanced,  since  some  of  the  present  properties  were  built,  that 
a  part  of  their  electrical  and  steam  equipment  is,  from  the 

standpoint  of  economical  operation,  obsolete  to-day.  In  con- 
sidering this  valuation  column  it  must  be  understood  that  it 

does  not  in  any  sense  purport  to  be  the  actual  value,  from  a 
l)usiness  standpoint,  of  the  properties  estimated,  for  the  reason 
that  ordinarily  from  a  business  and  financial  standpoint  the 
value  of  all  properties  having  franchise  rights  would  be  based 
largely  upon  their  earning  capacity,  and  not  upon  the  mere 
])hysical  value  of  the  tangible  property. 

uNIT  PRICE  ESTIMATE  .A. 

Estimate  of  cost  to  produce  i  mile  of  single-track  cable  con- 
struction of  the  type  now  installed  in  the  North  Division  and 

South  Division,  and  on  the  Madison  Street  and  Milwaukee 
Avenue  systems  in  the  West  Division: 

5,095  lineal  feet  of  straight  track  at  $10.70  per  foot   $54,516.50 
185  lineal  feet  of  curved  track  at  $35.00  per  foot   6,475.00 

5,280  $60,991.50 
Includes  rails,  yokes,  joints,   tie   rods,   manhole   covers  and 

frames,  curve  wheels,  frames  and  covers,  tubing,  excavating,  con- 
creting, paving  and  labor. 

Pulley  wheels  and  supports,  170  per  mile,  at  $5   $  850.00 
Proportion  of  special  track  work  per  miie   5,000.00 
Proportion  of  cost  for  vault  construction   4,500.00 
Moving  and  reconstructing  underground  obstructions.  7,134.00 

$78,475.50 Engineering,   supervision   and  administration    10  per 
cent    7.847  55 

Total,  including  paving   $86,323.05 
UNIT  PRICE  ESTIMATE  B 

Estimate  of  cost  to  produce  i  mile  of  single-track  cable  con- 
struction of  the  type  now  installed  on  the  Blue  Island  Avenue 

and  Halstead  Street  system  in  the  West  Division: 
5.095  lineal  feet  of  straight  track  at  $9.35  per  foot   $47,638.25 
185  lineal  feet  of  curved  track  at  $25  per  foot   4,625.00 

5. 280  $52,263.25 
Includes  rails,  yokes,  joints,   tie   rods,   manhole   covers  and 

frames,  curve  wheels,  frames  and  covers,  excavating,  concreting, 
paving  and  labor. 
Pulley  wheels  and  supports,  170  ixr  mile,  at  $5   $  850.00 
Proportion  of  special  track  work  per  mile   5,000.00 
Proportion  of  cost  for  vault  construction   3  726.00 
Moving  and  reconstructing  underground  (d)structions . .  6,000.00 

$67,839.25 

Engineering,   supervision  and   administration    10  per 
cent    6,783.92 

Total,  including  paving   $74,623.17 

UNIT  PRICE  ESTIMATE  C 

Estimate  of  cost  to  produce  [  mile  of  single  track  4>2-in.  girder 
rail,  on  chair  supports,  ties  on  earth  foundations: 

Steel  rails,  65  lbs.  per  lineal  yard,  102.14  gross  tons,  at 
*$4I  per  ton   $  4,187.74 

Ties,  2,640,  at  55  cents,  delivered  on  street   1,452.00 
Tie  rods,  700  at  25  cents   175. 00 
Chairs,  5,280,  at  50  cents   2,640.00 
Spikes    150.00 
Hauling  rails  to  street,  at  $1  per  ton   102.14 
Joints,  352,  cast-welded,  at  $3   1,056.00 
Cross  bonding   10.00 
Excavation,  including  bedding  of  ties,  1,549  cu.  yds.,  at 

60  cents   929.40 
Track  laying  and  cleaning  street,  at  25  cents  per  foot..  1,320.00 

$12,022.28 
Special  work  at  intersections  and  cross  overs,  average..  4,000.00 

$16,022.28 Engineering,  supervision  and  administration,   10  per 
cent   1,602.22 
Total  cost  of  track  exclusive  of  paving   $17,624.50 

UNIT  PRICE  ESTIMATE  D 

Estimate  of  cost  to  produce  i  mde  of  single  track,  6-in.  girder 
rail,  earth  foundation: 

Steel  rails,  78  lbs.  per  lineal  yard,  122.57  gross  tons,  at 
$41  (see  foot  note  to  Estimate  C)   $  5,025.37 

Ties,  2,640,  at  55  cents,  delivered  on  street   1,452.00 
Tie  rods,  700,  at  25  cents   175.00 
Spikes    150.00 
Hauling  rails  to  street,  at  $1  per  ton   122.57 
Joints,  352,  cast-welded,  at  $3.50   1,232.00 
Cross  bonding   10.00 
Excavation,  including  bedding  of  ties,  1,158  cu.  yds.,  at 

60  cents   694.80 
Track  laying  and  cleaning  street  per  foot,  at  25  cents.  .  1,320.00 

$10,181.74 

Special  work  at  intersections  and  cross-overs,  average.  4,000.00 

$14,181.74 

luigineering,  supervision   and  administration    10  per 
cent    1,418.17 

Total  cost  of  track  exclusive  of  paving  $15,599.91 

UNIT  PRICE  ESTIMATE  E 

Estimate  of  cost  to  produce  i  mile  of  single  track,  7-in.  girder 
rail,  earth  foundation: 

Steel  rails,  85  lbs.  per  lineal  yard,  133.57  gross  tons,  at 
$41  (see  foot  note  to  Estimate  C)   $  5,476.37 

Ties.  2,640,  at  55  cents,  delivered  on  street   1,452.00 
Tie  rods,  700,  at  25  cents   175.00 
Spikes    150.00 
Hauling  rails  to  street,  at  $1  per  ton   133.57 
Joints,  352,  cast-welded,  at  $3.50   1,232.00 
Cross  bonding   10.00 
ExcaAation,  including  bedding  of  ties,  1,374  cu.  yds.,  at 

60  cents   824.40 
Track  laying  and  cleaning  street,  per  foot  at  25  cents.  .  1,320.00 

„.     .  ,  .  $10,773.34 Special  work  at  intersections  and  cross-overs,  average.  4,000.00 

^  .  .  $14,773.34 Lngmeermg,   supervision   and   administration    10  per 
""t    1,477.33 

Total  cost  of  track  exclusive  of  paving   $16,250.67 

*  Tlic  price  of  $41  per  grc^is  ton  for  stocl  r.iils  includes  llie  cost  of  the  rails 
f.  (),  b.  ears  Chicago  at  .$40  iier  gioss  Ion,  and  .$1  additional  to  cover  bwitcliing- 
charges  and  other  costs  of  hundling  prior  to  hauling  the  rails  to  the  work. 
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UNIT  TRICE  ESTIMATE  F 

Estimate  of  cost  to  produce  i  mile  of  single  track,  9-in.  girder 
rail,  earth  foundation: 

Steel  rails,  94  lbs.  per  lineal  yard,  147.71  gross  tons,  at 
$41  (see  foot  note  to  Estimate  C)   $  6,056.11 

Ties,  2,640,  at  55  cents,  delivered  on  street   1,452.00 
Tie  rods,  700,  at  25  cents   I75  00 
Spikes    150.00 
Hauling  rails  to  street,  at  $1   I477i 
Joints,  352,  cast-welded,  at  $5   1,760.00 
Cross  bonding   10.00 
Excavation,  including 'bedding  of  ties,  1.549  cu.  yds.,  at 

60  cents   929  40 
Track  laying  and  cleaning  street,  at  25  cents  per  foot.  .  1,320.00 

$12,000.22 Special  work  at  intersections  and  cross-overs,  average.  4,000.00 

$16,000.22 Engineering,  supervision  and  administration  at  10  per 
cent   1,600.02 

Total  cost  of  track  exclusive  of  paving   $17,600.24 
UNIT  PRICE  ESTIMATE  G 

Estimate  of  cost  to  produce  i  mile  of  double-track  overhead 
trolley  construction: 

100  Iron  poles,  set  in  concrete,  at  $28   $  2,800.00 
50  Four-pin  iron  cross  arms,  with  pins  and  insula- 

tors, at  $3.95   197-50 
100  Small  Brooklyn  insulators  for  spans,  at  50  cents.  50.00 
100  Globe  strain  insulators  for  spans,  at  22  cents.  ..  .  22.00 
90  Straight  line  hangers,  at  Z'^Vz  cents   29.25 
10  Feed-in  hangers,  at  50  cents   5  00 

140  Soldered  9-in.  ears,  at  16  cents   22.40 
12  Live  cross-overs  (estimated),  at  $3   36.00 
8  Insulated  cross-overs  (estimated),  at  $6   48.00 
8  Two-way  frogs  (estimated),  at  $3   24.00 

3,000  Ft.  5-16-in.  galvanized  strand  wire  for  spans,  at 
$10  per  thousand   30.oo 

6  Strain  plates  (strain  layout),  at  32  cents   1.92 
12  Small  Brooklyn  (strain  layout),  at  50  cents   6.00 
12  Globe  insulators  (strain  layout),  at  22  cents   2.64 

1,500  Ft.  galvanized  strand  wire  (strain  layout), 
at  $7.25  per  thousand   10.88 

20  Double  hangers  (two  double-curve  layout),  at 
44  cents   8  80 

20  Single  hangers  (two  double-curve  layouts),  at 
35  cents   7  00 

T,ooo  Ft.  M-in.  strand  wire  (two  double-curve  lay- 
outs), at  $7.25  per  thousand   7-25 

4  Heavy  Brooklyn  (two  double-curve  layouts),  at 
70  cents   2.80 

10,560  Ft.  2-0  trolley  wire,  4,246  lbs.,  at  1314  cents   562.59 
2  2-0  splicing  ears,  at  50  cents   i-oo 

Labor,  placing  spans,  trolleys,  etc   225.00 

Total  cost  exclusive  of  feeder  wire   $  4,100.03 
Cost  of  feeder  wire  estimated  average  per  mile.  .  4,000.00 

$  8,100.03 UNIT  PRICE  ESTIMATE  H 
Estimate  of  cost  to  pave  i  mile  of  single  track,  8  ft.  in  width: 
1.  Dressed  granite,  city  specifications:    On  6-in.  con- 

crete base,  4,600  sq.  yds.,  at  $4  per  yard   $18,500.00 
2.  Asphalt:    On  6-in.  concrete  base,  4,600  sq.  yds.,  at 

$2.80  per  yard   12,880.00 
3.  Vitrified  brick:    On  6-in.  concrete  base,  4,600  sq. 

yds.,  at  $2.75  per  yard   12,650.00 
4.  Cedar  blocks:    On  nlank  and  sand,  4.600  sq.  yds., 

at  $1.48  per  yard   6,808.00 
5.  Rough  granite:    On  sand  bedding,  4,600  sq.  yds.,  at 

$2.50  per  yard   11,500.00 
6.  Cobble  stone:    Bedded  in  gravel,  4,600  sq,  yds.,  at 

$1.65  per  yard   7. 59000 
7.  Macadam:   4,600  sq.  yds.,  at  75  cents  per  yard   3,450.00 
8.  Oak  blocks:    On  plank  and  sand,  4,600  sq.  yds.,  at 

$1.70  per  yard   7,820.00 
UNIT  PRICE  ESTIMATE  I 

Estimate  of  cost  to  produce  I  mile  of  single-track,  grooved  girder 
rail  of  design  Fig.  7,  submitted  and  recommended,  laid  on 
concrete  beams.  Fig.  9: 

Excavation  and  hauling,  2,000  cu.  yds.,  at  $1   $  2,000.00 

*Concrete  beams,  800  cu.  yds.,  at  $6   4,800.00 
Steel  rails,  120  lbs.  per  yard,  188.57  tons,  at  $41  (see  foot 

note  to  Estimate  C)   7, 731-37 
Hauling  rails  to  street  at  $1   188.57 
Tie  rods,  700,  at  25  cents   i7S-00 
Cast-welded  joints,  176,  at  $5   880.00 
Cross  bonding   10.00 
Track  laying,  cleaning  street,  etc   1,501.44 
Special  track  work  per  mile  of  single  track   4,500.00 
Engineering,  supervision  and  administration,   10  per 
cent    2,178.63 

Total  cost  of  track  exclusive  of  paving   $23,965.01 
If  paved  with  asphalt   36,845.01 
If  paved  with  dressed  granite   42,365.01 
If  paved  with  brick   36,615.01 

Cost  of  Paving — 
Asphalt  on  6-in.  concrete  base   12,880.00 
Dressed  granite  on  6-in.  concrete  base   18,400.00 
Vitrified  brick,  on  6-in.  concrete  base   12,650.00 

*  These  estimates  fix  the  price  of  concrete  in  place  at  $6  per  cubic  yard 
Tlie  price  of  concrete  varies  with  the  variations  in  the  market  price  of  cement 
and  ctlier  materials,  and  with  the  varying  conditions  under  which  the  work 
must  be  executed.  The  price  of  $6  per  cubic  yard  is  considered  to  be  a  safe 
average  price  for  the  purposes  of  these  estimates. 

UNIT  PRICE  ESTIMATE  J 

Estimate  of  cost  to  produce  I  mile  of  single-track,  underground 
electric  conduit  type,  grooved  girder  rail  of  design  Fig.  7  : 

Steel  track  rails,  120  lbs.  per  yard,  188.57  tons  at  $41 
(see  foot  note  to  Estimate  C)   $  7,731.37 

Steel  slot  rails,  66  lbs.  per  yard,  103.71  tons,  at  $43.  . .  .  4,459.53 
Conductor  bars,  21.3  lbs.  per  yard,  33.47  tons,  at  $43.  . .  .  1,439.21 
352  cast-weld  joints,  at  $5   1,760.00 
352  slot  rail  splices  with  bolts   82.00 
Bolts  (tram  rail,  slot  rail,  hand-hole,  insulator,  hatch, 

washers  and  keys)   492.00 
Tie  bars,  4,200,  at  25  cents   1,050.00 
Insulators  and  clips   1,200.00 
Cast  iron  yokes,  pit  covers  and  frames,  conduit  plates, 

310  tons,  at  $50   15,500.00 
Hauling  iron  work   600.00 
.Special  track  work  per  mile  single  track   6,000.00 
Conductor  bonds   500.00 
Track  laying  and  placing  iron  work,  per  mile   7,260.00 
Excavation  2,700  cu.  yds.,  at  $1   2,700.00 
Concrete,  1,500  cu.  yds.,  at  $6   9,000.00 
Sewer  connections  from  manholes,  etc   2.000.00 
Removing  and  rearranging  underground  obstructions..  7,000.00 
Cable  ducts  in  place   1,500.00 
Plus  for  engineering,  supervision,  administration,  10 

per  cent   7,027.41 

Total  estimated  cost  per  mile  of  single  track,  exclu- 
sive of  paving   $77,301.52 

Cost  of  feeder  wire,  estimated  average  per  mile   4,000.00 

$81,301.52 If  paved  with  asphalt,  single-track  road  would  cost  per 
mile    $94,181.52 

If  paved  with  dressed  granite,  single-track  road  would 
cost  per  mile   99,701.52 

If  paved  with  brick,  single-track  road  would  cost  per 
mile    93.951-52 

Cost  of  Paving — 
Asphalt  on  6-in.  concrete  base   $12,880 
Dressed  granite  on  6-in.  concrete  base   18,400 
Vitrified  brick  on  6-in.  concrete  base   12,650 

The  unit  price  per  mile  given  for  underground  conduit  work 
is  a  safe  average  figure  for  a  system  covering  the  city  at  large, 
for  in  outlying  districts  the  price  should  not  exceed  $70,000 
per  mile,  and  for  all  work  located  in  the  business  district  the 
price  should  be  raised  to  about  $100,000  per  mile,  both  exclusive 

of  paving,  owing  to  the  increased  amount  of  underground  ob- 
structions, the  extra  cost  of  labor  due  to  congestion  of  traffic, 

and  the  large  amount  of  curves  and  special  work  which  will  be 
required  within  this  terminal  district. 

On  streets  now  occupied  by  cable  construction  the  cost,  in 
either  case,  would  be  reduced  by  about  $3,000  per  mile,  derived 
from  sale  of  old  material. 
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ANNUAL  REPORT  OF  THE  NEW  YORK  STATE  RAILROAD 
COMMISSIONERS 

The  annual  report  of  the  Board  of  Railroad  Commissioners 
of  New  York  State  was  submitted  to  the  Legislature  Jan  12, 
and,  as  usual,  contained  some  very  interesting  information  in 
regard  to  the  electric  railway  interests  of  the  State.  A  financial 
summary  for  the  year  of  the  different  operating  companies  was 
published  in  the  Street  Railway  Journal  for  Jan.  3,  but  the 
following  figures  are  also  contained  in  the  report : 

Percentages  of  subdivisions  of  operating  expenses  to  total  operat- 
ing expenses,  for  the  years  ending  June  30,  1901  and  1902: 

1901  1902 
Maintenance  of  way  and  structures                           7.30  7.09 
Maintenance  of  equipment    11. 16  11. 51 
Operation  of  power  plant    13-52  13  67 
Operation  of  cars    48.26  4672 
General  expenses    1976  21.01 

100  100 

Percentages  of  subdivisit)ns  of  operating  expenses  to  gross  earn- 
ings from  operation  for  the  years  ending  June  30,  1901  and  1902: 

1901  1902 
Maintenance  of  way  and  structures   4.15  4.19 
Maintenance  of  equipment    6.35  6.78 
Operation  of  power  plant   770  8.04 
Operation  of  cars    27.43  27.52 
General  expenses   11.24  12.38 

56.89  58.91 

manner  with  proper  weight  of  rails,  good  ties  and  broken  stone  or 
gravel  ballast.  Concrete  culverts  and  openings  on  these  lines  have 
been  put  in.  A  large  portion  of  the  new  construction  has  been  on 
private  right  of  way  ;  in  these  cases  the  track  has  been  properly 
ditched  and  right  of  way  fenced  in  most  instances.  A  large  amount 
of  new  rail  has  been  added  to  existing  roads,  replacing  lighter  rail. 
The  improvements  in  the  physical  conditions  of  existing  roads  has 
been  quite  general  throughout  the  State  during  the  past  year.  At 

present  there  is  very  little  6-in.  girder  or  45-lb.  "T"-rails  remaining in  the  ditTerent  city  system,  and  most  of  the  companies  owning 
these  roads  have  made  arrangements  to  replace  this  class  of  rail 
with  heavier  ones  in  the  near  future. 
The  improvement  in  cars  and  equipment  has  kept  pace  with  those 

made  in  track  and  roadbed  construction.  These  improvements 
have  been  on  the  lines  of  larger  cars,  more  comfortable  inside 
furnishings;  most  of  the  cars  which  are  now  being  added  to  the 
different  systems  are  double  truck,  which  adds  greatly  to  the  com- 

fort of  passengers,  doing  away  with  the  end  oscillation  which  is  so 
disagreeable  to  passengers  in  the  single-truck  cars.  Nearly  all  of 
the  new  double-truck  cars  placed  in  service  during  the  past  year 
have  been  equipped  with  power  brakes,  and  in  a  large  number  of 
cases  this  class  of  brakes  has  been  placed  on  cars  which  were 
in  service  previous  to  this  year.  More  attention  has  been  given 
to  the  matter  of  cleaning  cars ;  they  are  at  present  kept  in  a  better 
condition  on  the  inside  and  present  a  better  appearance  on  the  out- 

side than  formerly.  There  has  been  a  marked  improvement  in  the 
electrical  equipment  of  cars,  motors  of  a  greater  horse-power  ca- 

pacity have  been  placed  on  them,  which  has  resulted  in  avoiding  the 
numerous  delays  caused  by  the  breaking  down  of  overloaded  motor 

equipments. Nearly  all  of  the  leading  railroad  systems  and  a  number  of 
the  smaller  ones  have  recently  reconstructed  their  power  plants ; 
the  equipment  of  several  plants  in  one.    There  has  been  a  change 

Street  Surface  Railway  (principal  companies)  Receipts  and  Expenditures  per  Passenger  and  Cost  of  Operation  per  Car  Mile  for  Vear"Ending  June  30,  1902 Operated  Wholly  or  in  Part  by  Mechanical  Tract'on 

NAME  UF  ROAD 

Albany  and  Hudson    Auburn   _  
Krooklyn  Heights*  Buffalo  and  Locl<portt    
Buffalo  Railwayt  _  __  
Buffalo  and  Niagara  Fallst     
Coney  Island  and  Brooklyn   _  
Crosstown  btreet  (  Buffat))  
Geneva,  Waterloo,  Seneca  Falls  and  Cayuga  Lake._  
Forty-second  St.,  Manhattanville  &  St.  Nicholas  Av.,  (N.Y.) 
Hudson  Valley    __  _  
International  (Buffalo)t      
Interurban  (New  York)§1I  
Jamestown    
Metropolitan  Street  (New  Vork)§**  _  
Niagara  Falls  and  'Suspension  Bridget  New  York  and  Queens  County  
Rochester     
Schenectady  _    
Syracuse  and  Suburban     
Syra  use  Rapid  Transit   _    
Third  Avenue  (New  York)..   
Union  (New  York),.  
United  Traction  (Albany  and  Troy)  _  
Utica  and  Mohawk  Valleytt     
Yonkers  _   

Operated  wholly  by  anivial  power 
Central  Crosstown  (New  Y  ork)  
Dry  Dock,  East  Broadw  «  y  and  Battery  

Number  of 
Passengers Carried, 
Including 
Transfers 

Total  Car Mileage 

Based  upon  Gross  Earn 
INGS  from  Operation 

an  J  Operating  Expenses 

Based  upon  Receipts 
FROM  ALL  Sources  and 

Total  Expenditures,  In- cluding Fixed  Charges 
Per  Car  Mile 
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Cents Cents Cents Cents Cents 
Cents 

Cents 

1,0.5.5,17.5 637,902 14.64 
U.46 

17  80 25.35 24,21 18,96 
41.93 

2,112,,599 496,627 
3.99 

3.29 
4.19 

4.55 

16,99 
13  85 

19.37 

285,406,828 54,549,774 4.03 
2.70 4.15 4  19 21.13 14.14 

31.97 

903,756 742,868 
13.51 

10.78 

13  69 15.66 
16.43 

13,12 

19.05 

53,920,590 7,172,700 3.53 1.72 
.3.57 2.48 

26..57 
12,89 18  68 

2.292.843 
1,009,657 13.48 4.. 52 13.54 6.12 30.61 

10,37 
13.91 36,324,,531 6,164,.575 4.13 2.54 4.15 

3.23 

24,31 14,75 19.04 
15,(>9.3,aK8 2.694,868 3.37 

2.23 
3.39 3.38 19.63 

12  97 

19.75 

1,421,391 411,251 
4.64 

2.79 
4.71 

4.23 
16.06 9,63 

14.63 
20,671 ,950 3,996,,526 3  94 

3.26 4,06 
4.08 

27.20 
15,51 38.12 

4,408,761 1,655,461 
7.21 .5.14 

8.10 

8.03 

19.20 

13.70 31  ..37 
23,928,838 4.439,560 

3.92 2.18 3.98 3.56 31.13 

11.75 19.19 

103,350,3.'2 11,132,.531 
3.63 

1.75 

3.79 3.77 33.73 

16.31 

34,99 

3,143.6,55 
663,91 1 

3,64 

2.44 3.69 

3,46 
17.29 

11.57 

16.42 300,182,080 .33,100,797 
3.58 

1  64 
3  72 

2.80 
32.47 

14.88 
25,36 

1,.546,237 301,503 4.33 2.75 8.60 4,63 44.08 14.08 23.76 

12.7.59,449 2  649.115 
4.26 

2.44 
4.30 

3,87 

20.49 

11.76 18,63 

28,103.971 5,249,617 .3.71 

2,04 3.80 
3,16 

1990 10.91 

16.88 

4,0.36,919 
1,129,041 6  44 4,89 

7.73 

6,17 
25,87 

19.68 
24,80 

1 ,433,475 
399.410 4,87 

2,81 

4.89 
4,83 17,49 

10.50 
iT.as 

17,351,247 3,704,195 

3.96 

2,21 3.99 3,53 18  55 
10.37 

16  54 52.709,413 
6,707,446 4.29 2,69 5  59 6,02 

33,68 

21.12 47,38 

38,981,728 
6,070.768 2,62 

1.79 2.63 
2.36 16,83 

11.49 
15,18 

38,796  923 7,707,050 
3,77 2  59 

381 

3,29 

18  79 
13.03 

16,57 

5  .551,630 
1,305,0(36 

4.32 
2.74 

4.36 

3.99 18.39 

11.67 16  95 
7,1.36,635 1 ,499,662 

3.09 

2.63 

3.17 
3,49 14,72 

12.50 16.62 

17,678,173 
1,577,158 

2.80 1.93 283 

2,53 

31,39 21.62 23  .37 
17,428,583 3,047,198 3.33 

2.68 

3.30 

3.45 28.31 22.81 29.34 

*  Includes  all  lines  controlled  by  Biooklyn  Heights  not  making  separate  reports, Interurban  and  Metropolitan  not  ma.ine  separate  reports.       H  For  three  months  end 
ending  June  30,  1902, 

REPORT  OF  EXPERT 

The  board  has  continued,  through  its  electrical  expert,  the 
inspection  of  street  surface  railroads.  The  companies  generally 
comply  with  the  recommendations  of  the  board  willingly,  and 
the  board  has  not  yet  been  called  upon  to  enforce  them  through 
the  courts.  Many  improvements,  both  for  the  safety  and  com- 

fort of  pasengers,  have  grown  out  of  this  system  of  inspection, 
and  it  will  be  continued  by  the  board  in  the  same  manner  as  the 
steam  railroad  inspection.  The  electrical  expert  of  the  board 
reports  generally  on  this  subject  as  follows: 

The  several  new  electric  railroads  which  have  been  built  and  the 
extensions  of  existing  roads  which  have  been  constructed  in  this 
State  during  the  past  year  have  been  constructed  in  a  first-class 

t  To  February  20,  1903.  %  From  February  21,  1902.  §  Includes  all  lines  controlled  by 
ing  June  30, 1903.       **  For  nine  months  ending  March  31,1903.       tt  For  seven  months 

in  the  method  of  transmission  of  power,  several  of  the  larger  sys- 
tems are  at  present  transmitting  power  from  a  central  station  to 

transformer  stations,  located  at  different  points  on  the  systems; 
this  transmission  from  the  power  house  to  the  transformer  station  is 
made  at  voltages  varying  from  6000  to  23,000  volts.  A  number  of 
the  suburban  lines  in  the  State  are  supplied  with  power  which  is 
transmitted  from  water  plants  located  some  distance  from  the  lines. 
This  transmission  of  power  is  in  most  cases  made  over  lines  which 
arc  located  on  the  highways.  The  transmission  of  power  at  the 
high  voltages  used  over  line  on  the  highways  adds  an  element 
of  danger  to  the  operation  of  electric  railroads.  The  safety  of 
the  public  requires  that  lines  carrying  currents  of  this  character 
should  be  properly  constructed  and  maintained,  and,  where  pos- 

sible in  a  number  of  cases  the  power  has  been  centralized  by  com- 
bining, should  be  located  on  private  right  of  way. 
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The  methods  of  operation  on  the  different  electric  railroads  have 
been  greatly  improved  during  the  past  year.  This  is  especially  true 
of  all  of  the  city  systems.  There  has  also  been  an  improvement  in 
the  methods  of  operation  on  the  suburban  roads.  Cars  on  five  of 
the  larger  suburban  systems  are  now  operated  under  the  authority 
of  train-despatching  systems.  Train  orders  on  one  of  these  roads 
are  issued  by  means  of  a  telegraph  system,  on  the  other  roads  by 
telephone.  These  improvements  in  safety  appliances  and  methods 
of  operation  should  be  continued. 

RECOMMENDATIONS   FOR  OPERATION 

The  board  renews  to  railroad  managers  its  general  recom- 
mendations heretofore  made  as  to  the  operation  of  street  sur- 

face railroads,  especially  in  the  following  particulars : 
First. — Every  street  car  which  crosses  a  steam  railroad  at  grade 

shall  be  equipped  with  a  red  flag  for  use  during  the  day  and  a  red 
lantern  for  use  at  night.  When  approaching  such  crossings  the 
car  shall  come  to  a  full  stop  at  least  30  ft.  from  the  crossing,  and 
shall  not  proceed  until  the  conductor  has  gone  upon  the  steam  rail- 

road, carrying  the  flag  or  lantern,  and,  after  ascertaining  that  the 
way  is  clear,  given  the  proper  signal  for  the  car  to  proceed.  The 
board  also  recommends  that  at  all  grade  crossings  by  overhead- 
trolley  railroads  of  steam  railroads,  a  V-shaped  trough  of  metal 
be  constructed  over  the  trolley  wire  or  wires  to  insure  the  motor  re- 

taining the  current  while  the  crossing  is  being  made. 
Second. — That  where  two  or  more  street  car  lines  cross,  or  where 

they  merge,  an  agreement  shall  be  made  as  to  which  line  shall  have 
the  right  of  way.  The  car  that  has  not  the  right  of  way  shall  come 
to  a  full  stop  before  crossing  the  tracks  of  the  other  line,  or 
entering  on  the  joint  track,  and  the  car  which  has  the  right  of  way 
shall  slow  down  before  crossing  the  tracks  of  the  other  line,  or 
entering  on  the  joint  track. 

Third. — That  cars  passing  in  opposite  directions  shall  not  meet 
on  street  crossings. 

Fourth. — That  the  speed  of  cars  be  reduced  to  the  minimum  on  all 
curves  where  the  view  is  obstructed. 

Fifth. — That  passengers  be  prohibited  from  riding  on  the  running 
boards  or  side  steps  of  open  cars. 

Sixth. — That  passengers  be  not  permitted  to  stand  on  the  front 
platforms  of  open  cars,  and  that  only  as  many  passengers  be  per- 

mitted on  such  platforms  as  can  be  conveniently  seated.  In  the  case 
of  open  cars  that  have  no  seats  on  the  front  platforms,  passengers 
shall  not  be  permitted  to  ride  on  the  platform,  and  the  side  gates 
shall  at  all  times  be  kept  closed.  Under  no  circumstances  should 
passengers  be  permitted  to  ride  on  the  front  platforms  of  closed 
cars. 

TAIL  LIGHTS  ON  SUBURBAN  CARS 

The  board  urges  upon  the  companies  and  recommends  that 
oil  tail  lights  be  provided  on  all  cars  operating  on  suburban 
lines.  It  has  been  the  experience  of  the  board  that  many  rear 
collisions  would  have  been  avoided  were  the  cars  equipped  with 
these  lights,  and  in  a  great  number  of  instances  the  board  has 
recommended  directly  to  a  company  that  the  lights  be  provided, 
which  recommendation  has  been  complied  with.  Not  alone  on 
suburban  lines  should  the  lights  be  provided,  but  in  all  cases 
where  the  streets  are  not  well  lighted,  and  if  the  current  should 
be  cut  off  from  an  electrical  car  it  would  be  difficult  to  be  seen 

from  an  approaching  car,  these  lights  should  be  provided. 
TRANSMISSION  LINES 

The  board  again  refers  to  the  subect  of  transmission  lines 
for  electric  railroads  which  carry  a  high  voltage  of  power. 
There  are  several  of  these  in  this  State,  and  in  one  instance  in 

the  last  year  the  board  has  recommended  in  detail  that  im- 
provements be  made  in  the  transmission  line.  The  supporting 

poles  and  transmission  lines  carrying  these  currents  should  be 
located  upon  private  property  and  be  of  substantial  construc- 

tion. As  stated  last  year,  it  is  the  board's  belief  that  local  au- 
thorities in  granting  franchises  for  electric  railroads  where 

such  currents  are  proposed  to  be  transmitted  should  insist  that 
this  be  done.  The  matter  receives  the  attention  of  the  board 
and  its  electrical  expert  in  his  reports. 

STATISTICS 

The  average  number  of  persons,  including  officials,  employed 
during  the  year  ending  June  30,  1902,  on  all  the  street  surface 
railroads  of  the  State  (including  horse  railroads)  was  30,529; 
for  the  year  ending  June  30,  1901,  it  was  27,914.    The  aggre- 

gate amount  of  salaries  and  wages  paid  them  for  the  year  end- 
ing June  30,  1902,  was  $17,857,825.83;  for  the  year  ending 

June  30,  1901,  $16,434,083.30.  The  companies  owned  and  op- 
crated  on  June  30,  1902,  446  electric  combination  cars,  23  air 
motor  box  cars,  4,976  electric  box  cars,  10  cable  box  cars,  3,834 
electric  open  cars,  7  cable  open  cars,  1 1  electric  mail  cars,  624 
electric  freight,  express  and  service  cars,  the  total  being  9.931 ; 
for  the  year  ending  June  30,  1901,  the  total  was  9389.  Fifteen 
thousand  and  seventy-five  fenders  were  reported  in  1902  as 
used  on  these  cars,  some  forms  of  fenders  being  transferred 
from  one  end  of  the  car  to  the  other  at  terminals,  and  some 
of  the  devices  reported  as  fenders  are  what -are  known  as 

wheel-guards,  being  close  to  the  wheel.  Two  thousand  and 
seven  hundred  other  cars  (being  cars  operated  by  horses  and 
box,  open,  freight,  express  and  service  cars  not  equipped  with 
motors)  vv'ere  also  owned  and  operated  on  June  30,  1902. 

The  number  of  tons  of  freight  carried  on  street  surface  rail- 
roads of  the  State  during  the  year  ending  June  30,  1902,  was 

394,641 ;  during  the  year  ending  June  30,  1901,  it  was  287,311. 
On  June  30,  1892,  the  length  of  street  surface  railroads  in 

tliis  State  was  739.291  miles;  on  June  30,  1902,  it  was  1746.015 
miles.  The  capital  stock  of  the  companies  on  the  same  date  in 
1892  was  $71,684,449.32;  bonded  debt,  $65,822,452.88;  on  the 
same  date  in  1902  the  capital  stock  was  $204,591,357.50,  and 

bonded  debt  $218,508,474.10.  The  cost  of  road  and  equipment 
on  the  same  date  in  1892  was  $135,506,415.74;  on  the  same 
date  in  1902  it  was  $420,888,704.51.  The  gross  earnings  of  the 
companies  for  the  year  ending  June  30,  1892,  were  $24,238,- 
172.94;  for  the  year  ending  June  30,  1902,  they  were  $46,905,- 
J  87.87.  For  the  year  ending  June  30,  1892,  487,611,009  passen- 

gers were  carried  ;  for  the  year  ending  June  30,  1902,  1,209,510,- 
539  were  carried.  These  figures  include  the  elevated  railroads 

in  Brooklyn  in  1892  and  1902,  and  also  include  "transfers." 
ACCOUNTS 

The  standard  system  of  street  railway  accounting  as  devised 

by  the  American  Street  Railway  Accountants'  Association,  and 
m  accordance  with  which  the  annual  reports  of  the  companies 
are  made  to  this  board,  has  worked  satisfactorily. 

FRANCHISE  TAX  LAW  INVALID 

The  special  franchise  tax  law,  known  as  the  Ford  bill,  was 

declared  unconstitutional  by  the  Appellate  Division  of  the  Su- 
])reme  Court  of  the  Third  Department  of  New  York,  on  Jan. 
20.  The  decision  was  handed  down  at  Albany  by  Chief  Justice 
Parker,  who  wrote  the  opinion,  and  was  concurred  in  by 

Justices  Chase  and  Kellogg,  the  latter,  however,  filing  a  supple- 
mentary opinion.  Justices  Smith  and  Chester  dissent  from  the 

majority  of  the  court. 
The  right  of  the  State  to  tax  franchises  as  provided  for  by 

the  act  in  question  is  not  denied  or  assailed  by  the  court ;  the  de- 
cision declares  unconstitutional  that  part  of  the  law  which  was 

added  by  amendment  to  the  original  Ford  bill,  and  which  takes 
away  from  local  assessors  the  power  to  assess  the  franchises 

and  confers  the  power  on  the  State  Board  of  Tax  Commis- 
sioners. 

The  decision  is  in  the  case  of  the  Metropolitan  Street  Rail- 

way Companv  against  the  valuation  put  upon  its  special  fran- 
chises by  the  State  Tax  Connnission,  and  the  Appellate  Division 

now  hands  down  its  decision  reversing  the  order  of  Justice 

Herrick,  which  approved  Referee  Earl's  report,  and  vacating the  assessment. 

The  test  case  especially  aft'ects  the  Metropolitan  Street  Rail- 
way Company,  but  the  litigation  involves  the  proceedings  of 

forty-seven  distinct  companies  and  embraces  all  the  street  rail- 
way, gas  and  electric  companies  of  the  city  of  New  York.  The 

total  assessments  on  their  properties  amount  to  about  $137,  - 
000,000. 
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REPORT  OF  THE  MASSACHUSETTS  RAILROAD  COMMIS- 

SIONERS—H 

In  the  last  issue  of  this  paper  an  abstract  was  pubhshed  of 
the  first  part  of  the  report  of  the  Railroad  Commissioners 

of  Massachusetts  for  the  last  year  to  the  Legislature,  and  pre- 
sented to  that  body  Jan.  14.  The  Commission  has  paid  especial 

attention  to  the  street  railways  of  the  State  in  its  report  this 
year,  and  in  addition  to  the  recommendations  published  last 
month  takes  up  extensively  the  subject  of  accidents. 

In  the  opinion  of  the  Board  no  prudence  in  management  or 

wisdom  in  laws  can  wholly  eliminate  the  dangers  which  at- 
tend the  introduction  of  improved  facilities  for  rapid  transit, 

and  additional  risks  v/ill  always  find  people  ready  to  take  them. 
Accidents  are  quite  generally  charged  to  excessive  speed ;  and 
this  has  been  one  of  the  sins  of  street  railway  management, 
particularly  in  places  where  the  street  railway  has  entered  the 
field  as  a  competitor  of  the  steam  railroad.  High  speed,  it  is 
admitted,  is  not  necessarily  dangerous  at  all  times  and  at  all 
places,  as  where  the  railway  is  operated  over  private  lands, 
with  suitable  equipment,  proper  roadbed  and  track,  an  adequate 
system  of  signals  and  proper  instruction  of  employees.  Cars 

may  be  run  at  a  considerable  speed,  too,  over  a  railway  con- 
structed in  a  reserved  space  apart  from  the  traveled  road,  if 

suitable  conditions  and  safeguards  are  provided.  But  high 
speed  upon  a  railway  which  occupies  a  part  of  the  traveled 
road  is  out  of  the  question.  The  common  right  of  all  travelers 

to  use  the  space  covered  by  the  railway  tracks,  and  the  con- 
sequent liability  to  collision,  here  make  it  necessary  that  the 

car  be  at  all  times  under  such  control  that  it  can  be  immediately 
stopped.  Control  over  rates  of  speed  upon  the  public  streets, 
it  is  pointed  out,  has  been  expressly  left  by  the  Legislature  to 
boards  of  aldermen  and  of  selectmen.  While  they  have  been 
properly  jealous  of  retaining  local  control  over  the  highways, 
they  have  too  often  neglected  to  use  it  in  regulating  the  speed 
of  cars.  The  Commission  therefore  suggests  the  enactment  of  a 
law  which,  while  leaving  original  jurisdiction  over  rates  of 
speed  with  the  local  boards,  will  give  to  a  company  on  the  one 
hand  or  to  citizens  upon  the  other  a  right  of  appeal  to  some 
other  tribunal  for  final  decision  of  this  question. 

SAFETY  APPLIANCES 
The  Board  then  refers  to  the  importance  of  equipping  all 

double-truck  cars  equipped  for  high  speed  upon  interurban 
railways  with  power  brakes.  For  light  cars  operated  at  a  slow 
speed,  however,  particularly  those  which  pass  through  crowded 
streets  under  circumstances  which  require  the  motormen  to 
constantly  stop  and  start  them  in  order  to  avoid  collision  with 

•  other  traffic,  the  hand  brake  may  have  advantages.  Authority 
is  requested  from  the  Legislature  to  require  companies  to  follow 
the  recommendations  of  the  Board  in  this  particular.  The 

passage  of  a  law  is  also  asked  requiring  street  railway  com- 
panies to  carry  upon  their  cars  such  tools  and  appliances  for 

use  in  cases  of  accident  as  the  Board  may  from  time  to  time 
require. 

The  subject  of  fenders  is  then  discussed.  In  1895  the  Board 
undertook  a  thorough  investigation  of  the  merits  of  different 
kinds  of  fenders.  Public  hearings  were  held  and  very  many 
tests  made,  but,  as  a  result  of  its  inquiry,  the  Board  declined  to 
recommend  any  particular  device.  In  conformity  with  the 
direction  of  the  Legislature  of  last  winter  the  Board  again  took 
up  the  inquiry.  A  public  hearing  has  been  held,  after  extended 
notice,  and  later  full  opportunity  was  afforded  those  interested 
in  different  devices  to  explain  the  merits  of  their  respective 
designs.  Fenders  in  use  upon  railways  in  other  States  and 
other  countries  have  also  been  inspected.  The  subject  was  also 
taken  up  in  St.  Louis,  where  the  Board  of  Public  Improve- 

ments, early  in  1902,  made  an  investigation  of  street  railway 
fenders.  One  hundred  and  four  different  designs  were  pre- 

sented, and  explained  by  the  inventors  or  their  representatives ; 

fifteen  of  these  were  selected  for  practical  test.  In  closing  its 
report,  the  Commission  stated  that  it  could  not  refrain  from 

expressing  its  belief,  based  upon  experience  gained  with  dif- 
ferent fenders,  that  "the  importance  of  equipping  an  electric 

street  car  with  a  fender,  viewed  as  a  life-saving  device,  sinks 
into  insignificance  when  compared  with  the  importance  of 
equipping  such  a  car  with  an  efficient  power  brake  in  order  to 
stop  or  check  the  speed  of  a  car  before  striking  the  unfor- 

tunate individual,  instead  of  trying  to  scoop  him  up  after  he 

has  been  struck." 
In  response  to  the  request  of  the  Board  the  several  com- 

panies operating  railways  in  this  State  furnished  data  showing 
their  experience  with  fenders.  As  the  result  of  information 
secured  and  personal  observation  made,  the  Board  reaffirms 
its  former  opinion,  that  there  is  no  fender  which  it  ought  at 
this  time  to  recommend  above  others. 

The  total  miles  of  main  track  operated  Sept.  30,  1902,  is 

2,465.608 — an  increase  of  250,149  miles  over  the  previous  year. 
The  gross  assets  of  the  companies  were  $123,200,557.20,  and 
the  gross  liabilities  at  the  same  date,  including  capital  stock, 
were  $119,441,791.31.  The  average  cost  of  the  street  railways 
of  the  State  per  mile  of  main  track  (including  the  cost  but  not 

the  length  of  side  track),  as  it  stood  on  the  books  of  the  com- 
panies Sept.  30,  1902,  was  $24,494.86  for  construction,  $9,025.98 

for  equipment,  and  $11,888.68  for  lands,  buildings  (including 

power  plants)  and  other  permanent  property — making  a  total 
average  cost  of  $45,409.52  per  mde  of  main  track. 

INCOME  AND  EXPENDITURES 
The  total  income  from  all  sources  was  $24,918,160.94,  and 

the  total  expenditures  (including  dividends)  were  $24,668,- 
021.29,  leaving  a  net  balance  of  $250,139.65  to  be  deducted  from 
the  surplus  of  previous  years. 

The  items  of  total  expenditure,  with  the  increase  in  each  item 
over  the  previous  year,  are  shown  in  the  following  table : 

TOTAL  EXPENDITURES,  1901  AND  1903 

Expenditures 1901 1903 Increase 

Expenses  of  operation   . 
Interest  on  debt  and  loans. . . 

Rentals  of  leased  railways. . . 
Othi;r  charges  on  income. . . . 

Surplus  for  the  year  

114,565,141 
1,893,668 
1,555,787 1,304.433 

462,492 

3,417,117 

$15,912,852 2,i6[,i6o 1,611,851 

1,403,225 

440,222 
3.138,711 

|r,347,7ii 

267,492 

56,064 

99,192 22,270* 

278,406* 

123,198,238 

18,934a' 

124,668,021 
250, 140 

$1,469,783 

269,074 

d  Deficit 

*  Decrease 

The  gross  earnings  and  expenses  of  operation  the  last  year 
are  classified  and  compared  with  those  of  the  previous  year,  in 
the  following  table : 

GROSS  EARNINGS  AND  EXPENSES  OF  OPERATION,  1901  AND  1902. 

Earnings  and  Expenses. 
1901 

1902 Increase. 

Revenue  from  passengers. . . . "      from  mails  and  mer- 

Revenue  from  tolls,  rents,  ad- 

Gross  earnings  from  op 

Net  earnings  from  operation 

121,339.480 51.897 

374.963 

$22,989,002 

65,6r;8 43 1, 774 

$1,649,522 

13,801 

56,811 

$21,766,340 
14-565, '41 

$23,486,474 

15,912,852 

$[,720,134 

1,347,711 
$7,201,199 

$7,573,622 

#372.423 

11h-  total  nunilier  of  passengers  carried  during  the  last  year 

on  the  railways  of  the  105  companies  making  returns  to  the 

Board  was  465,474,382— an  increase  of  31,947,447  passengers 
over  the  previous  year. 

The  total  number  of  car  miles  nui  was  100,280,687 — an  in- 

crease of  7,275,462  over  the  previous  year.   The  percentage  of 



i6o STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  4. 

operating  expenses  to  gross  earnings  of  all  the  roads  was  67.75 

per^cent. 
The  following  table  gives  for  each  of  the  last  ten  years  the 

average  gross  earnings,  operating  expenses  and  net  earnings 
from  operation,  per  total  mile  of  main  track  owned,  per  car 
mile  nm  and  per  passenger  carried,  thus  showing  more  in 
detail  the  changes  from  year  to  year  in  the  earnings,  cost  and 
net  results  of  operation  : 

GROSS  AND  NET  EARNINGS  FROM  OPERATION  PER  CAR  MILE 
RUN,  PER  PASSENGER  CARRIED,  AND  PER  MILE 

OF  MAIN  TRACK,  1893-1903 

ACTIVITY  IN  CHICAGO 

1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 

Average  per  Car  Mile 

31.39 
30.26 
30.20 
27.69 
25.68 
24.80 
24.74 
24.46 
23  40 
23.42 

W  O 

21.74 
21.05 20.82 
19. 70 17.71 17.11 
16.87 
16.10 
15.66 15.87 

^1 

9.65 
9.23 9.38 
7.99 7.97 

7.69 
7.87 
8.36 
7.74 7  55 

Average  per  Pas- senger. 

5.07 5.04 5.07 5.08 

5  1-2 
5.11 
5.09 5.06 
5.03 
5.05 

w  c 

3.51 
3  50 
3.50 
.3.61 
3  53 .3.52 

3.47 
3.33 
3.36 
3.42 

1..56 
1.54 1.57 
1.47 1.59 1.59 
1  62 
1.73 1.66 
1.63 

Average  per  Mile  of 
Track 

12,392 
11,972 
12,127 
1I,6;)7 11,187 10,998 

10,459 10,452 
9,998 
9,609 

8,582 8,321 
8,359 8,274 7,713 

7,589 7,1.32 6,878 6,690 

6,510 

3.810 

3,651 
3,768 

3,853 3,474 
3.40() 

3.32T 

3'3« 

STREET  R.MLW-VY  ACCIDENTS 

The  whole  number  of  persons  injured  in  connection  with 
street  railway  operations,  as  reported  by  the  companies  for  the 

year  ending  Sept.  30,  1902,  was  4253,  of  whom  eighty-five  re- 
ceived fatal  injuries,  and  4168  injuries  not  fatal.  The  number 

of  passengers  injured  was  2879,  of  whom  eighteen  were  in- 
jured fatally.  The  injuries  to  employees  were  247  in  all,  ten 

of  which  were  fatal.  The  number  of  injuries  to  travelers  and 
others  on  the  streets  was  1127,  of  which  fifty-seven  were  fatal. 

RAILWAY  TERMINAL  AT  LOS  ANGELES 

Henry  E.  Huntington,  president  of  the  Pacific  Electric  Rail- 
way Company,  with  extensive  interurban  interests  in  and  about 

Los  Angeles,  has  given  his  official  approval  to  plans  for  a 
magnificent  depot  block  now  under  construction  at  the  corner  of 
Main  and  Sixth  Streets,  Los  Angeles,  Cal.  About  $600,000  is 
the  estimated  cost  of  construction,  and  it  is  hoped  that  the  build- 

ing will  be  completed  by  the  end  of  the  year.  There  will  be 
nine  stories  and  a  basement,  each  story  containing  over  an  acre 
of  floor  space.  The  dimensions  are  211. 10  ft.  front  on  Main 

Street,  and  the  same  on  Los  Angeles  Street,  while  the  frontage 
on  Sixth  Street  is  285  ft.  The  basement  and  ground  floor  will 
have  60,000  SCI.  ft-  of  space;  the  remaining  floors  50,000 
sq.  ft.  each.  The  basement  will  be  16  ft.  high,  the  ground  floor 
22  ft.,  the  first  office  floor  13  ft,  the  second  12  ft.,  and  the  re- 

maining floors  II  ft.  There  will  be  eight  elevators  in  the  build- 
ing— six  of  them  for  passengers  and  two  for  carrying  freight, 

and  for  the  janitors  and  other  employees  in  charge  of  the  build- 
ing. The  ground  floor  will  be  the  passenger  station  for  the  in- 

terurban cars  of  the  Pacific  Electric  Railway  Company.  All  of 
the  cars  will  enter  through  the  6o-ft.  arch  on  the  Main  Street 
side,  switch  within  the  building  and  return  from  the  same 

arch.  Waiting-rooms  and  public  affices  of  the  company  will  oc- 
cupy the  remaining  space  on  this  floor,  excepting  the  northwest 

corner,  where  there  will  be  three  ground  floor  office  or  store- 
rooms. General  offices  of  the  Pacific  Electric  Railway  Com- 

pany and  the  Los  Angeles  Railway  Company,  together  with 
other  Huntington  interests,  will  be  in  the  building,  but,  of 
course,  not  occupying  nearly  all  of  it. 
The  foundation  work  is  already  in  place,  and  work  on 

the  great  superstructure  will  begin  as  soon  as  the  cement  and 
concrete  masonry  has  fully  seasoned.  The  building  will  be 
steel  frame  and  absolutely  fireproof,  with  every  new  con- 

trivance for  the  safety,  comfort  and  convenience  of  occupants. 

Since  the  publication  of  the  report  by  B.  J.  Arnold,  on  the 
Chicago  transportation  problem,  there  has  been  much  activity 
both  on  the  part  of  the  council  committees  having  franchise 

matters  in  charge  and  financial  interests  controlling  the  com- 
panies. Representatives  of  New  York  stockholders  of  the  Chi- 

cago Union  Traction  Company  have  been  in  Chicago  the  past 
two  weeks  to  become  posted  on  the  situation  and  the  probable 
financial  requirements  incidental  to  new  grants.  R.  R.  Covin, 
Erainerd  Tollies  and  H.  B.  Hollins,  of  New  York,  have  been 
recent  Chicago  visitors  in  this  connection.  Just  at  present  all 
matters  are  in  an  extremely  uncertain  state.  The  terms  upon 
which  the  existing  franchises  will  be  renewed  are  not  by  any 
means  settled,  though  there  is  no  doubt  a  better  idea  as  to  what 
these  will  probably  be  in  the  minds  of  both  the  directors  of 
the  companies  and  the  council  committees  than  there  has  been. 

The  financial  situation  is  a  complicated  one.  The  two  com- 
]ianies  involved  are  in  about  as  widely  different  financial  con- 

dition as  can  be  imagined.  They  represent  the  two  extremes  in 
financial  policy.  The  Chicago  City  Railway  Company  has  in 

past  years  retired  all  of  its  bonds  and  now  has  $18,000,000  capi- 
tal stock,  this  being  its  only  outstanding  obligation.  On  this  9 

per  cent  is  being  paid  in  dividends  and  in  1901  $180,000  was  sei 
aside  for  depreciation,  with  a  surplus  of  $127,159.  The  Chi- 

cago Union  Traction  Company,  on  the  other  hand,  which  leases 
the  property  of  several  underlying  companies,  has  assumed 
fixed  charges  on  $43,097,100  of  underlying  securities,  has  $12,- 
000,000  issued  in  5  per  cent  cumulative  preferred  stock,  and 
$20,000,000  in  common  stock.  For  the  year  ended  June  30, 

1902,  it  had  a  deficit  of  $120,368  after  paying  interest  on  under- 
lying bonds  and  stock  rentals  on  underlying  companies.  The 

income  from  all  sources  for  the  Chicago  City  Railway  Com- 
pany was  $2,268,116,  and  for  the  Chicago  Union  Traction  Com- 
pany $3,371,750.  The  earnings  of  the  Chicago  City  Railway 

are  therefore  about  two-thirds  those  of  the  Chicago  Union 
Traction  Company,  and  the  liabilities  in  the  ratio  of  18  to  75. 
The  management  of  a  consolidation  between  these  two  com- 

panies would  naturally  be  a  very  difficult  matter  to  arrange 
to  the  satisfaction  of  the  stockholders  of  both  companies. 

In  any  event,  whether  there  is  a  consolidation  or  not,  it  is 
assumed  by  all  concerned  that  a  large  amount  of  money  must 
be  expended  by  both  companies  as  soon  as  franchise  matters 
are  definitely  settled.  The  estimate  in  the  Arnold  report  gives 
$69,800,000  as  the  cost  for  a  complete  new  system  of  surface 
lines  for  the  city  of  Chicago.  This  system  as  outlined  would 
comprise  745  miles  of  single  track,  and  is  220  miles  in  excess  of 
the  present  mileage,  which  is  525  miles. 

It  would  involve  the  reconstruction  of  all  the  cable  lines  into 

trolley  and  conduit  electric  lines,  new  rolling  stock  and  a  great 
increase  in  electric  power  station  capacity.  These  latter  im- 

provements must  be  made  whether  there  is  an  immediate  in- 
crease in  track  mileage  or  not.  It  is  not  possible  to  estimate 

from  the  Arnold  report  what  the  probable  immediate  expendi- 
ture of  either  of  the  present  companies  would  need  to  be  to 

bring  their  systems  up  to  date.  The  systerh  proposed  in  the 
Arnold  report  would  hardly  be  built  immediately  in  its  entirety, 
as  it  is  intended  to  provide  for  future  needs,  and  some  of  it 
would  not  be  built  at  once.  Even  assuming  this,  however,  the 
expenditure  called  for  is  large,  and  will  call  for  a  considerable 
increase  in  earning  power  if  the  value  of  the  present  securities 
is  to  be  maintained. 

The  earning  power  of  the  reconstructed  systems  would  un- 
doubtedly be  considerably  in  excess  of  the  present.  Much 

money  is  now  being  lost  by  the  companies  because  of  the  great 
crowding  of  the  cars  during  the  rush  hours,  so  that  f.ires  are 
not  collected,  and  also  by  the  fact  that  the  crowded  condition 
of  the  cars  prevents  riding,  except  in  cases  of  necessity,  or 
drives  traffic  to  the  elevated  roads.    Upon  the  strength  of  this 
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possible  increase  in  earnings,  together  with  the  increase  in 
the  growth  of  population,  must  the  new  securities  be  floated. 
The  Arnold  report  estimates  the  value  for  electric  railway 
purposes  of  the  physical  property  of  the  Chicago  City  Railway 
Company  at  about  $12,000,000,  and  that  of  the  Chicago  Union 
Traction  Company  (not  including  the  Chicago  Consolidated 
Traction  Company)  at  about  $15,000,000.  That  is,  these 
amounts  could  be  deducted  from  the  amount  a  company  would 

have  to  spend  if  it  were  starting  in  to-day  to  build  an  entirely 
new  street  railway  system  on  the  modern  lines  which  will 
doubtless  be  laid  down  in  the  franchise  renewal. 

According  to  this  estimate,  there  is  in  the  city  of  Chicago 
$27,000,000  worth  of  physical  street  railway  property  which  can 
be  applied  on  the  reconstruction  and  building  of  new  lines.  The 
amount  of  material  which  will  be  thrown  at  one  time  into  the 

scrap  heap  will  be  something  enormous  and  unprecedented  in 
the  history  of  street  railway  operations.  Chicago  companies 
have  been  awaiting  the  outcome  of  this  franchise  matter  for 

several  years,  and  consequently  have  not  yet  made  many  im- 
provements which  otherwise  would  have  been  made.  Indeed 

many  improvements  have  been  blocked  by  the  city  because  of  the 

prospective  general  adjustment  of  affairs  in  1903.  For  this  rea- 
son obsolete  apparatus  has  to  a  certain  extent  l)een  utilized, 

where,  under  ordinary  circumstances,  it  would  have  been 

thrown  out  little  by  little  from  year  to  year.  When  once  fran- 
chise matters  are  settled  Chicago  will  be  the  field  of  the  greatest 

activity  in  street  railway  matters  that  has  been  seen  for  many  a 
day. 

The  companies  are  willing  to  meet  the  city  half  way  in  the 
matter,  and  ask  only  that  the  investment  made  in  street  railway 
property  in  Chicago  be  properly  safeguarded. 

R.  R.  Covin,  representing  the  Union  Traction  stockholders 
in  interviews  in  the  Chicago  papers  has  assured  the  public  that 
Chicago  will  be  given  the  most  up-to-date  street  railway  service 
in  the  world  with  all  the  proposed  betterments,  if  only  the  as- 

surance can  be  had  that  the  money  so  spent  will  be  protected 
by  the  city.  The  company  will  spend  all  the  money  necessary 

to  get  the  best,  if  the  investment  is  safeguarded  by  the  fran- 
chise terms. 

President  D.  G.  Hamilton,  of  the  Chicago  City  Railway  Com- 
pany, has,  on  several  occasions  recently,  uttered  a  similar  senti- 

ment as  regards  the  attitude  of  his  company.  Indeed,  the  Chi- 
cago City  Railway  Company  has  been  anxious  for  some  time  to 

proceed  at  once  to  a  settlement,  since  its  excellent  financial 
condition  has  put  it  in  a  position  to  deal  promptly  and  liberally 
with  the  question.  That  the  settlement  has  not  come  sooner 
with  this  property  is  not  the  fault  of  the  company. 

MEETING  OF  CHICAGO  COMMITTEE  ON  LOCAL  TRANS- 
PORTATION 

A  meeting  of  the  Chicago  Council  committee  on  local  trans- 
portation was  held  Jan.  21  to  consider  the  Arnold  report  on  the 

proposed  readjustment  of  the  street  railway  affairs  of  the  city. 
When  the  committee  met.  Attorney  E.  R.  Bliss,  for  the  Chicago 
City  Railway  Company,  stated  that  that  company  was  ready  to 
present  a  proposition  to  the  city  on  the  franchise  renewal  ques- 

tion and  to  discuss  terms.  Although  he  did  not  so  state,  it  is 
understood  that  the  company  is  willing  to  take  a  twenty-year 
extension  from  the  City  Council  and  to  pay  for  the  privilege. 

The  Union  Traction  Company's  counsel,  W.  W.  Gourlcy, 
told  the  committee  that  his  company  had  not  been  a1:)le  to  gel 
a  majority  of  the  stock  of  the  component  companies — the 
North  and  West  Chicago  Street  Railways — and  was,  therefore, 
not  ready  to  talk  business  or  discuss  the  Jackson  bill  or  any 
other  measure.  It  would,  he  declared,  take  two  weeks  to  get 
.such  majorities,  and  in  the  meantime  it  was  impossible  to  state 
what  position  the  company  would  assume  in  the  matter. 

Several  of  the  South  Side  aldermen  were  in  favor  of  taking 

up  the  Chicago  City  Railway  matter  at  once,  but  in  view  of  the 
universal  transfer  and  other  questions  it  was  decided  to  put 
the  entire  matter  over  for  two  weeks. 

Mayor  Harrison  said:  "I  am  convinced  from  the  attitude 
of  the  traction  people  that  they  will  not  appear  at  the  meeting 
two  weeks  hence,  but  will  go  to  the  Legislature  and  ask  for  an 
extension  for  a  long  term  of  years.  They  will  have  many 

ornate  explanations  of  why  they  take  the  matter  out  of  the 

City  Council,  and  the  fight  in  the  Legislature  will  be  a  deter- 
mined one.  I  shall  go  to  Springfield  and  oppose  them  if  they 

appear  there." 
PRIZE  FOR  AN  ELECTRIC  RAILWAY  TRADE-MARK 

The  Detroit  United  Railway  Company  in  the  current  issue  of 

its  "Weekly,"  which  it  issues  for  its  patrons,  makes  an  offer  of 
a  prize  of  $25  for  the  best  trade-mark  design  suited  to  the 

company's  use.  The  offer  and  its  object  are  best  explained  by 
the  following  extract  from  the  Detroit  United  Weekly: 

Realizing  the  desirability  of  having  some  distinctive  emblem  to 
characterize  the  property,  stationery  and  general  literature  of  this 
company,  the  Detroit  United  Railway  has  decided  to  adopt  an  appro- 

priate trade-mark.  The  company  hereby  invites  the  public  to  assist 
in  the  selection  of  this  trade-mark.  For  the  suggestion  that  is  ac- 

cepted the  Detroit  United  Railway  will  pay  the  sum  of  twenty-five dollars  ($25.00). 

To  give  some  idea  of  what  is  desired  in  the  way  of  a  trade-mark 
we  call  attention  to  the  emblems  and  designs  used  by  the  railroad 
companies — such  as  the  maple  leaf,  an  artistic  arrangement  of 
names  and  initials  and  colored  designs  of  animal  heads  or  allegori- 

cal subjects.  All  suggestions  must,  of  course,  be  in  the  form  of 
drawings  or  sketches.  The  mediums  shall  be  ink,  wash  or  even  oil. 
Pencil  drawings  will  not  be  considered.  Too  much  emphasis  cannot 
be  laid  upon  the  necessity  of  simplicity  of  design.  Complex  groups, 
lengthy  mottoes  or  inscriptions,  drawings  with  deep  prospective  and 
many  colors  will  not  be  considered.  The  suggestion  is  to  be  used  on 

all  the  company's  property  and  must  be  sharply  defined  and  com- 
prehensive. Of  what  is  practical  suggestion  can  also  be  found  in 

the  trade-marks  of  some  of  the  largest  manufacturing  concerns, 
the  letter  heads  of  clubs  and  a  few  hotels.  This  is  not  a  coat-of- 
arms,  but  a  trade-mark.  The  drawing  may  be  of  any  size,  suitable 
for  reproduction. 

All  suggestion  designs  must  be  submitted  by  6  p.  m.  Monday, 

Feb.  16,  1903.  They  must  be  mailed,  "Care  of  Mr.  John  H. 
Fry,  trade-mark  competition,  Detroit  United  Railway."  No  per- 

sonal interviews  will  be  granted.  Name  and  address  must  be  en- 
closed. The  decision  and  award  of  this  competition  will  be  made 

by  the  staff  officers  of  the  Detroit  United  Railway. 
 ♦^^  

GASOLINE  ROAD  FOR  HARVEY,  ILL. 

Harvey,  111.,  a  manufacturing  suburb  of  Chicago,  of  about 
6000  inhabitants,  scattered  over  considerable  territory,  has 

granted  a  franchise  for  a  forty-ride-for-a-dollar,  or  a  2>^-cent 
fare  street  railway,  to  gentlemen  interested  in  the  Chicago 
Motor  Vehicle  Company,  which  has  its  factory  in  that  town. 
The  cars  are  to  be  supplied  with  gasoline  motors  similar  to 

those  used  on  the  Chicago  Motor  Vehicle  Company's  heavy 
automobiles.  The  road  will  be  an  interesting  experiment  in 
gasoline  motor  cars  for  street  railway  purposes. 

 ^♦^  

MUNICIPAL  OWNERSHIP  ENABLING  ACT  PASSED  IN  CHICAGO 

The  Chicago  Council  on  Monday  approved  the  act  known 
as  the  Jackson  bill  for  presentation  to  the  Legislature.  This 
bill  provides  for  municipal  ownership  by  purchase  or  con- 
(lenmation  of  street  railways  in  any  city  in  Illinois,  and  the 
city  must  reserve  the  right  to  purchase  in  all  franchises  here- 

after granted.  In  case  ownership  is  acquired  the  City  Council 
can  license  cars  or  else  lease  the  tracks  for  a  period  not  ex- 

ceeding twenty  years  to  private  corporations.  Bonds  issued  in 
such  cases  are  to  be  payable  solely  out  of  the  railway  earnings 
by  means  of  sinking  funds.  Foreclosing  l)ondholders  can 
operate  the  road  for  twenty  years,  but  the  bonds  are  not  a  lien 
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on  city's  general  fund.  The  earnings  of  the  road  after  the  bond 
interest  and  retirement  fund  is  paid  can  go  to  the  city  treasury 
for  general  municipal  purposes.  To  become  valid  the  municipal 
purchase  ordinance  must  be  submitted  to  the  voters,  and  must 

have  60  per  cent  of  the  votes.  For  municipal  operation  two- 
thirds  of  the  votes  must  be  recorded  in  favor  of  the  proposed  ac- 
tion. 

The  passage  of  the  act  is  not  taken  in  Chicago  by  any  means 
as  an  indication  that  such  a  step  will  be  followed  in  that  city, 
as  most  of  the  Council  have  expressed  themselves  as  opposed 
to  municipal  ownership.  But  it  is  understood  as  giving  the  city 
more  freedom  in  the  coming  settlement  of  the  street  railway 
question  in  that  city. 

FARE  INVESTIGATION  IN  CLEVELAND 

The  special  committee  which  was  appointed  some  months 
ago  by  the  Allied  Trade  and  Labor  Council  of  Cleveland  to 
investigate  the  street  railway  situation  with  reference  to  the 
renewal  of  franchises  and  the  obtaining  of  a  lower  rate  of  fare, 
submitted  its  report  before  a  meeting  of  the  Council  held  last 
week.  The  report,  which  embodies  over  fifty  typewritten 
pages,  contains  an  unqualified  recommendation  in  favor  of 
municipal  ownership.  The  matters  of  low  fare  and  universal 
transfers  were  left  as  subjects  for  future  discussion,  the  report 
making  absolutely  no  recommendation  on  these  two  points. 

According  to  the  report  the  average  cost  of  carrying  pas- 
sengers on  the  lines  of  the  Cleveland  City  Railway  for  the  last 

six  years  has  been  2.85  cents  for  each  passenger,  and  for  the 
Cleveland  Electric  Railway  during  the  last  seven  years  the 
average  cost  of  carrying  passengers  was  2.92  cents  a  passenger. 
Some  of  the  figures  for  the  Cleveland  City  Railway  follow : 

Operating  Actual 
No.  of  Passengers                         Expenses  Cost 

1895—  25,099,705                            $778,573-77  -03101 
1896 —  30,533,722                              828,012.25  .02711 
1900 —  30,773,304                              899,829.98  .02924 
1901 —  34,136,065                              925,961.84  .02712 

The  figures  for  the  same  years  for  the  Cleveland  Electric 
Railway,  as  presented  in  the  report,  are  as  follows : 

Operating  Actual 

No.  of  Passengers                         Expenses  ■  Cost 
1898 —  35,906,697                          $1,046,592.77  .02914 
1899—  31,146,437                              967,945.19  .03107 
1900 —  42,460,437                            1,121,037.49  .02640 
1901 —  34,136,056                              925,961.84  .02712 

The  part  of  the  report  that  refers  to  the  future  policy  of  the 
city  reads  as  follows : 

"It  ought  to  be  the  policy  of  the  city  in  the  future,  therefore, 
to  make  provision  to  have  all  of  the  grants  expire  at  the  same 

time.  The  question  of  municipal  ownership  of  the  street  rail- 
ways or  the  granting  of  any  further  franchises  at  the  time 

should  be  submitted  to  a  vote  of  the  people." 
This  part  of  the  report  was  bitterly  attacked  by  some  of  those 

present,  on  the  ground  that  in  effect  it  "meant  the  passing  up  of 
the  question,  as  far  as  the  people  are  concerned,  for  another 
eleven  years  and  a  consequent  strengthening  of  the  position  of 

the  street  railway  owners." 
In  an  interview  with  a  Street  Railway  Journal  repre- 

sentative, Horace  E.  Andrews,  president  of  the  Cleveland  Elec- 
tric Railway  Company,  stated  that  the  report  was  correct  and 

impartial  as  far  as  it  went,  and  clearly  demonstrated  the  fallacy 
of  the  3-cent  fare  proposition,  but  he  thought  the  company 
should  make  some  allowance  for  depreciation  on  property  due 
to  operating  expenses,  and  an  allowance  for  interest  on  bonds. 
He  said  that  he  appreciated  that  many  of  the  labor  leaders 

maintained  that  the  bonded  indebtedness  of  the  company,  $16,- 
000,000,  represented  a  large  amount  of  water,  and  for  the  sake 

of  harmony  he  was  willing  that  they  should  make  what  they 
considered  a  fair  reduction  for  what  they  classed  as  water,  and 

allow  the  interest  on  the  balance  as  a  part  of  the  cost  of  oper- 
ating. He  said  that  should  the  interest  and  depreciation  be 

considered,  the  cost  per  passenger  would  be  brought  up  to 
about  3.75  cents. 

Robert  Bandlow,  a  member  of  the  committee  which  made  the 
report,  was  asked  for  his  reason  for  not  including  these  items 
in  the  cost  of  operating.  He  replied  that  whatever  depreciation 
there  had  been  was  taken  care  of  and  repaired  from  time  to 
time  out  of  the  operating  expenses,  hence  the  property  did  not 
depreciate  in  value.  His  argument  against  allowing  for  interest 
on  bonds  was  that  if  the  parties  who  built  the  road  had  used 

their  own  money  they  would  not  have  been  forced  to  pay  in- 
terest on  the  money  borrowed,  and  that  this  interest  did  not 

enter  into  the  expense  of  carrying  the  passenger.  He  also 
maintained  that  about  half  the  bonded  indebtedness  represented 
the  franchises  of  the  company,  which  had  cost  the  company 
nothing.  He  admitted  that  the  entire  aim  of  the  investigation 
had  in  view  the  municipal  ownership  of  the  street  railways  at 
such  time  as  all  the  franchises  expire,  and  the  efforts  of  the 
members  of  the  several  unions  will  be  along  this  line,  and  not 

in  favor  of  3-cent  fares,  which  could  not  fail  to  have  a  tendency 
to  lower  the  wages  of  the  men  employed. 

MORE  MOVING  STAIRWAYS  FOR  THE  NEW  YORK 
ELEVATED 

The  Manhattan  Railway  Company  expects  soon  to  install 
more  moving  stairways,  similar  to  that  on  Sixth  Avenue,  at 
the  Twenty-Third  station.  It  is  reported  that  plans  have  been 
drawn  up  to  install  escalators  at  the  Thirty-Third  Street  and 
Eorty-Second  Street  stations  on  that  line  for  both  the  uptown 
and  downtown  tracks. 

 *^  

PROVIDENCE  &  DANIELSON  RAILWAY  OFHCERS 

The  annual  meeting  of  the  Providence  &  Danielson  Street 
Railway  Company  was  held  at  Providence,  Jan.  15,  and  resulted 
in  the  election  of  the  following  officers :  President,  James  H. 

Morris,  of  Philadelphia;  vice-president,  D.  F.  Sherman;  treas- 
urer, George  W.  Prentice ;  secretary.  Franklin  A.  Smith,  Jr. 

The  board  of  directors  was  increased  by  the  addition  of  four 
names,  making  a  total  of  nine,  and  it  is  made  up  at  present  as 
follows :  James  H.  Morris  and  Julius  Christensen,  of  the 

banking  house  of  Morris  Brothers  &  Christensen,  of  Philadel- 
phia, representing  Philadelphia  interests ;  D.  F.  Sherman,  of 

Portland,  Ore. ;  James  S.  Kenyon,  of  Burrows  &  Kenyon ; 

Edwin  A.  Smith,  treasurer  of  the  Mechanics'  Savings  Bank ; 
Franklin  P.  Owen,  Franklin  A.  Smith,  Jr.,  George  W.  Pren- 

tice and  John  W.  Potter,  of  Providence. 
 *^  

HIGH-FOTENTL/^L  RAILWAY  WORK  OF  THE  STANLEY 

COMPANY 

The  Stanley  Electric  &  Manufacturing  Company,  of  Pitts- 
field,  Mass.,  will  soon  put  on  the  market  a  high-potential  rail- 

way system  employing  electric  locomotives,  which  will  use  the 
current  directly  without  the  intermediary  of  rotary  converters 
or  transformers.  The  potential  and  phase  to  be  employed  has 
not  yet  been  announced,  but  it  is  stated  that  the  power  stations 
will  not  have  to  be  located  closer  together  than  50  or  75  miles. 
The  system  to  be  used  is  not  that  of  the  Ganz  Company, 
but  the  result  of  the  work  done  by  the  engineers  of  the 
Stanley  Company  on  patents  on  which  rights  have  been  secured 
from  engineers  in  this  country  and  abroad.  It  is  stated  that 
they  involve  the  use  of  an  entirely  new  form  of  generator  with 
a  new  form  of  motor,  which  permits  the  use  of  high  voltages 
directly  on  the  car  and  absorbs  no  energy  in  resistances  on starting. 
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FINANCIAL  INTELLIGENCE 

The  Money  Harket 
Wall  Street,  Jan.  21,  1903. 

The  money  market  during  the  week  has  made  further  progress 
toward  a  lower  level.  Loans  for  sixty  days  to  four  months  are 
now  obtainable  at  4-}4  per  cent,  and  a  good  deal  of  competition 
is  apparent  even  at  this  reduced  figure.  Meanwhile  call  funds  are 
supplied  in  abundance  at  4  per  cent.  These  further  concessions  on 
the  part  of  lending  institutions  are  the  natural  result  of  continued 
gain  in  bank  reserves  which  has  proceeded  with  great  rapidity  even 

for  this  season  of  year.  The  Treasury's  payments  on  account  of 
pensions  and  other  extraordinary  disbursements  are  still  running 
very  far  ahead  of  the  revenue  collections,  producing  thereby  a  large 
credit  in  favor  of  the  local  banks.  But  the  principal  source  of  gain 
is  the  currency  movement  from  the  interior,  which,  in  the  last  two 
weeks,  is  estimated  to  have  netted  no  less  than  $19,000,000.  Last 

Saturday's  increase  in  cash,  as  reported,  of  $12,000,000,  was  unusu- 
ally heavy,  notwithstanding  the  fact  that  large  increases  are  normal 

at  this  time.  In  spite  of  a  $14,000,000  loan  expansion,  which  is 
attributable  to  one  or  another  of  the  various  syndicate  enterprises, 
$5,400,000  more  was  added  to  the  surplus  reserve  last  week,  bringing 
the  total  up  about  $20,000,000.  The  present  position  is  certainly 
very  much  stronger  than  many  financial  critics  and  bankers  had 
anticipated  it  would  be  a  month  ago.  The  common  expectation 
then  was  that  even  were  currency  to  flow  back  in  the  usual  volume 
from  interior  centers,  it  would  be  quickly  drained  by  exports  of  gold 
to  Europe.  This  anticipation  has  happily  been  deceived,  because  the 
rapid  increase  in  agricultural  exports  and  foreign  buying  of  our 
securities  have  held  down  rates  of  exchange  in  face  of  the  opposing 
influence  of  easier  money  conditions.  It  is  true  that  sterling  is  very 
close  to  the  specie  shipping  point,  and  that  gold  exports  are  fully 
expected  in  the  near  future.  But  now  that  New  York  bank  reserves 
are  back  to  the  normal  again,  this  contingency  is  no  longer  to  be 
dreaded,  as  it  was  a  month  or  six  weeks  ago.  The  outlook  seems 
to  be  for  a  continuance  of  the  present  easy  market  for  another 
month  at  least,  or  until  the  usual  demands  of  the  spring  trade  begin 
to  be  felt.  A  surprise  was  sprung  upon  the  community  by  the 
Treasury  order  Monday  that  the  State  and  municipal  bonds  allowed, 
under  a  special  ruling  last  fall,  as  security  for  government  deposits, 
must  be  replaced  by  government  bonds  before  August  i  next.  The 
motives  for  this  action  are  not  understood,  but  the  belief  is  that  in 
order  to  comply  with  the  order  the  banks  will  have  to  retire  their 
note  circulation  very  fast  during  the  next  few  months. 
The  Stock  Harket 

The  tendency  toward  reaction  in  the  general  stock  market  became 
more  pronounced  during  the  past  week,  with  general,  and,  in  some 
cases,  rather  sharp  declines  in  prices.  Weakness  has  been  most 
apparent  among  the  stocks  in  which  pool  speculation  had  previ- 

ously been  most  active,  such,  for  example,  as  Rock  Island,  Southern 
and  Union  Pacific,  St.  Paul,  Erie  and  Reading.  The  local  traction 
group  held  rather  steadier  than  the  rest,  although  profit-taking  sales 
and  liquidation  have  been  heavy  in  these  stocks  also.  There  are 
no  causes  of  a  general  nature  which  can  properly  explain  the  de- 

cline. As  already  indicated,  money  conditions  have  grown  easier,  so 
much  so  that  even  the  prospect  of  gold  exports  need  no  longer 
excite  apprehension.  Railway  traffic  continues,  meanwhile,  surpass- 

ingly large,  and  although  there  is  some  doubt  as  to  whether  the 
net  earnings  statements  for  last  month  and  this  will  compare  favor- 

ably with  the  gross,  it  is  expected  that  net  revenues  will  have  begun 
to  show  some  good  eifects  from  the  recent  advances  in  traffic  rates. 
That  earnings  results  have  nothing  to  do  with  the  lower  prices  on 
the  Stock  Exchange,  is  demonstrated  most  conclusively  by  the  fact 
that  while  the  anthracite  coal  stocks  have  been  the  weakest  mem- 

bers of  the  trading  list,  it  is  precisely  those  roads  which  are  now 
doing  the  largest  and  most  remunerative  business.  The  simple 
truth  of  the  situation  seems  to  be  that  speculation  for  the  rise  in  the 
early  part  of  the  month  went  ahead  too  fast,  and  that  the  market 
i.'.  having  one  of  the  setbacks  which  usually  follow  after  such 
a  rise. 

The  comparative  firmness  of  the  traction  shares  was  no  doubt 

anticipative  of  yesterday's  decision  of  the  Appellate  Court  at  Albany 
declaring  the  State  franchise  tax  unconstitutional.  On  the  an- 

nouncement of  this  news,  the  shares  of  the  local  companies  rose  for 
a  time  very  sharply,  getting  back  pretty  close  to  the  high  prices  of 
the  previous  advance.    The  movement  was  short-lived,  however, 

occasion  being  taken  by  the  cliques  in  the  stocks  to  lighten  their 
loads.  On  the  appearance  of  this  selling  prices  fell  again  quickly. 
It  is  still  reported  that  Manhattan  Elevated  shares  are  steadily  pass- 

ing into  the  hands  of  investors.  The  main  speculative  incentive  in 
the  stock  is  the  prospect  of  an  early  issue  of  rights  to  subscribe  to 
the  new  capital,  which  rights  will  have  considerable  value..  The 
inside  party  in  Brooklyn  Rapid  Transit  seems  disposed  for  the 
present  at  least  to  let  the  stock  simply  drift  with  the  tide  in  the 
general  market. 
Philadelphia 

Nothing  of  importance  has  happened  in  the  Philadelphia  street 
railway  issues  during  the  week.  Prices  have  moved  within  un- 

usually narrow  limits,  and  trading  has  been  light.  Some  liquidation 
was  reported  in  Philadelphia  Rapid  Transit,  but  not  enough  to 
break  the  price,  transactions  occurring  mostly  at  17  and  16%. 
Union  Traction  changed  hands  for  the  most  part  at  47,  and  Phila- 

delphia Traction  at  gSyi.  There  were  only  a  few  scattering  sales 
of  American  Railways,  at  52^4  and  52.  The  same  was  true  of  Rail- 

ways General,  which  sold  at  4%  and  S,  and  of  Consolidated  of  New 
Jersey,  which  went  at  66^  and  66.  Two  hundred  Indianapolis 
Street  Railway  sold  at  84,  a  decline  of  6  points  from  the  figures  of  a 
month  ago.  Other  minor  trades  included  Easton  Consolidated 
Electric  at  20^,  200  Rochester  Passenger  preferred  at  100,  Union 
Traction  of  Indiana  at  51,  and  Reading  Traction  at  30. 
Chicago 

Denials  of  the  recent  rumors  of  surface  line  consolidation  have 
caused  some  reaction  in  prices  during  the  past  week  in  Chicago. 
Union  Traction  common  dropped  from  17  to  15,  and  the  preferred 
from  SO  to  47.  North  Chicago,  after  reaching  at  one  time  173,  brok^ 
to  170^^,  and  West  Chicago  dropped  from  91!^  to  88.  On  the  other 
hand,  as  a  noteworthy  exception.  City  Railway  shares  continued 
their  advance,  scattering  odd  lot  purchases  forcing  them  lip  as 
high  as  231.  Notwithstanding  the  reactionary  tendency  in  the 
market,  there  is  good  authority  for  the  statement  that  plans  for 
unifying  the  surface  system  of  Chicago  have  not  been  abandoned, 
but,  on  the  contrary,  are  making  steady  progress.  Moreover,  unless 
efforts  unexpectedly  fail,  the  franchise  controversy  will  soon  be 
settled  and  immense  sums  spent  on  the  improvement  of  the  vari- 

ous properties.  The  elevated  shares  have  been  comparatively  in- 
active during  the  week.  Metropolitan  preferred  is  off  a  point  and  a 

half  from  90  to  88J/2,  and  South  Side  is  weaker  at  108.  Lake 
Street  holds  steady  around  8,  Northwestern  preferred  advanced  two 
points  to  78J4-  The  South  Side  management  is  still  hesitrting  be- 

tween two  routes  in  extending  its  line  to  Englewood  and  the 
stock  yards.  There  are  rumors  that  the  protracted  negotiations  be- 

tween the  Northwestern  Elevated  and  the  St.  Paul  Railroad  re- 
garding the  Evanston  branch  of  the  latter,  are  nearing  a  settle- 

ment. 

Other  Traction  Securities 
Boston  traction  issues  have  moved  with  considerable  irregularity 

during  the  past  week.  Elevated  stock  has  fluctuated  rapidly  with 
1525^  as  the  low  point  and  154  the  high,  and  trading  has  been  more 
active  than  usual.  Massachusetts  Electric  on  light  dealings  fell 
from  37  to  36,  the  preferred  meanwhile  losing  ground  from  9414 
to  94.  Unimportant  transactions  are  reported  in  West  End,  the 
common  between  94  and  94^^,  and  the  preferred  at  112.  An  ex- 

ceptionally dull  week  on  the  Baltimore  exchange  has  brought  little 
change  in  the  quotations  of  the  leading  specialties.  United  Railway 
incomes  merely  kept  steady  at  67  and  67^-^,  and  the  4  per  cents  the 
same  at  94%  and  95.  Other  sales  comprise  Charleston  Consolidated 
Railway  Ss  at  no,  Norfolk  Street  Railway  5s  at  110^2,  Raleigh  & 
Augusta  5s  at  122^,  Atlanta  Consolidated  5s  at  iosVa,  Balti- 

more City  Passenger  5s  at  108,  and  City  &  Suburban  (Washing- 
ton) 5s  at  100.  Following  is  as  near  a  complete  record  as  is  possi- 

ble of  the  week's  traction  sales  on  the  New  York  curb :  American 
Light  &  Traction  common  at  43  to  44 K',  the  preferred  at  94  to 
95,  Interborough  Rapid  Transit  (50  per  cent  paid  in)  at  116  to 
11634,  Washington  Traction  at  15,  Interborough  (full  paid)  116, 
New  Orleans  common  at  15^4,  San  Francisco  4s  from  8634  down 
to  80,  the  subscription  privileges  at  47^4  to  4854.  New  Orleans  4;4s 
at  82-)4  to  82;/.,  United  Railways  of  St.  Louis  4s  at  84^  and 
84-^,  and  Brooklyn  Rapid  Transit  4s  at  83,14.  Activity  in  traction 
stocks  was  the  feature  of  the  week  on  the  Cleveland  exchange. 
Traction  sales  numbered  2470  shares,  more  than  half  the  total  sales. 
Prices  improved  all  along  the  list.    The  new  Northern  Ohio  Trac- 
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tion  &  Light  was  responsible  for  much  of  the  activity,  as  it  is  attract- 
ing considerable  attention.  Over  800  of  this  issue  sold  at  between 

20  and  2014.  Northern  Ohio  Traction  receipts,  probably  the  last  of 
this  issue,  sold  at  70  for  290  shares,  and  one  loo-share  lot  of  the 
preferred  receipts  went  at  93^/2.  Sales  in  Lake  Shore  Electric  pre- 

ferred numbered  530  shares  at  50^2  to  51.  The  common,  which  sold 
last  week  at  14,  advanced  to  isVs  on  sales  of  325  shares.  Miami 
&  Erie  Canal  was  in  strong  demand  and  sales  numbered  110  shares 
at  323^  to  33^2.  Aurora,  Elgin  &  Chicago  common  sold  off  two 
points,  so  shares  going  at  35.  The  preferred  advanced  from  91  to 
giyi  on  80  shares.  Western  Ohio  receipts  advanced  2],^  points  over 
the  previous  week,  sales  were  160  shares  at  27  and  28.  Cleveland 
Electric  was  stronger,  selling  up  from  85V2  to  87.  Springfield  & 
Xenia  was  also  stronger,  a  small  lot  bringing  18.  Monday  there 
was  a  sharp  advance  in  Aurora,  Elgin  &  Chicago  preferred,  the 
price  advancing  to  93^4  and  then  dropping  back  to  92^.  Spring- 

field &  Xenia  advanced  to  20  on  repeated  rumors  that  the  road  is 
to  be  sold  to  the  Bushnell  syndicate.  There  was  strong  bidding  on 
Western  Ohio  receipts,  but  none  sold.  M.  J.  Mandelbaum  is  repre- 

sented to  be  working  on  a  plan  for  the  immediate  consolidation  of 
the  Western  Ohio,  Cincinnati,  Dayton  &  Toledo,  and  other  lines  be- 

tween Cincinnati  and  Toledo. 

Security  Quotations 
The  following  tabic  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 
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Iron  and  Steef 

The  usual  monthly  compilation  of  pig  iron  production  by  the 
Iron  Age  shows  that  the  output  at  the  first  of  the  month  was 
ahead  of  all  previous  records.  The  weekly  capacity  of  the  furnaces 
was  estimated  at  354,684  tons,  as  compared  with  352,064,  the  previ- 

ous high  point  on  May  i  last.  In  spite  of  this  enormous  produc- 
tion the  iron  trade  is  quiet  so  far  as  the  taking  of  new  orders  is 

concerned.  There  is  little  doing  also  in  imports  of  pig  iron.  The 
steel  market  is  dull,  but  a  good  tonnage  is  reported  in  structural  ma- 

terial, in  cast  iron  pipe,  and  in  plates.  Quotations  are  unchanged  as 
follows :  Bessemer  pig  iron  $21.75  and  $22,  Bessemer  steel  $29  and 
$30,  steel  rails  $28. 

netals 
Quotations  for  the  leading  metals  are  as  follows:  Copper,  lake, 

12^  cents,  tin  28  cents,  lead  4%  cents,  and  spelter  4.90  cents. 

 ♦^♦-»  

NEW  MANHATTAN  STOCK-LEASE  APPROVED 

The  Manhattan  Railway  Company,  of  New  York,  has  approved 
the  proposed  lease  of  its  property  and  franchises  to  the  Inter- 
borough  Rapid  Transit  Company.  The  vote  for  the  proposition  was 
a  heavy  one,  over  430,000  shares  liieing  cast  in  its  favor.  The  stock- 

holders of  the  Interborough  Rapid  Transit  Company  have  also 
approved  the  lease. 

The  stockholders  of  the  Manhattan  Railway  Company  have  also 
passed  the  following  resolutions,  recommended  by  the  directors : 

"No.  I.  That  the  capital  of  the  company  be  increased  from  $48.- 
000,000  to  $60,000,000. 

"No.  2.  That  72,000  shares  of  the  new  stock  be  issued  forth- with. 

"No.  3.  That  the  remaining  48,000  shares  be  issued  as  required 
by  the  company,  but  not  prior  to  Jan.  i,  1906.  provided  the  ap- 

proval of  the  Railroad  Commissioners  be  obtained  for  such  issue. 
"No.  4.  That  the  proceeds  from  the  sale  of  the  new  stock  be 

used  for  the  completion  of  the  improvements,  now  in  progress,  in- 
cluding the  change  of  motive  power." The  72,000  shares  of  additional  stock  of  the  Manhattan  Railway 

Company,  authorized  by  the  stockholders,  is  to  be  issued  forthwith, 
and  will  be  offered  for  subscription  to  stockholders  of  record  of 
Jan.  27  at  par  at  the  rate  of  15  per  cent  of  their  holdings  on  that 
date. 

PARLIAMENTARY  ELECTRIC  RAILWAY  COMMISSION  FOR 
UNITED  KINGDOM 

The  announcement  is  made  in  London  that  plans  are  making  for 
establishing  a  royal  commission  to  deal  with  the  whole  subject  of 
electric  transit  in  the  United  Kingdom.  The  commission  would  be 
similar  to  the  existing  railway  commission,  and  would  entirely 
supersede  the  Parliamentary  committee  to  which  the  rival  propo- 

sitions were  referred  during  the  last  session.  Its  duty  would  be  to 
recommend  the  best  projects  without  concerning  itself  as  to 
whether  they  are  American  or  English. 

One  important  scheme  now  before  Parliament  will  probably  be  re- 
ferred to  the  new  commission.  This  is  the  Hammersmith-Picca- 

dilly-Bank of  England  route,  for  which  various  groups  have  been 
competing.  The  prominent  rivals  now  are  the  Central  London 

Railway  Company,  which  owns  the  "tupenny  tube,"  and  includes 
Sir  Ernest  Cassell  and  Sir  Henry  Oakley,  and  the  Yerkes-Speyer 
interests.  The  latter  have  just  offered  at  par  two  millions  sterling- 
of  shares  of  their  Great  Northern,  Piccadilly  &  Brompton  Railway, 
which  are  to  be  allotted  from  200,000  £10  odinary  shares,  a  divi- 

dend of  4  per  cent  on  which  is  guaranteed  by  the  Yerkes  Under- 
ground Electric  Railway  Company,  of  London. 

Mr.  Yerkes'  control  of  the  old  Underground  District  Railway, 
which  for  a  long  time  sought  to  amalgamate  with  the  Metropolitan 
Railway,  is  said  to  be  showing  signs  of  having  practical  effect.  The 
scheme  was  futile  two  years  ago,  owing  to  the  fact  that  the  directors 
of  the  various  companies  could  not  agree  on  a  system  of  electric 
equipment.  At  that  time  Mr.  Yerkes  was  not  sufficiently  strong 
to  effect  his  purpose,  but  is  now  in  a  position  to  dictate  terms. 

 ^  

THE  UNDERGROUND  ROAD  IN  PHILADELPHIA 

Detailed  plans  for  the  building  of  the  first  section  of  the  under- 
ground railway  in  Market  Street,  Philadelphia,  were  approved 

by  the  directors  of  the  Philadelphia  Rapid  Transit  Company,  Jan. 
17.  The  specifications  are  for  a  four-track  road  from  Fifteenth 
Street  to  Twenty-Second  Street.  They  have  been  ordered  printed, 
and  will  be  sent  to  contractors  in  a  few  days,  accompanied  by  a 
letter  inviting  bids.  The  plans  for  the  West  Philadelphia  Elevated, 
the  two-track  underground  east  of  the  City  Hall,  and  the  loop  will 
be  announced  later. 

The  next  step  will  be  the  drafting  of  specifications  for  a  great 
terminal  loop  encircling  the  City  Hall.  This  will  not  only  be, 
designed  to  accommodate  the  Market  Street  traffic  and  the  Walnut 
and  Arch  Street  loop  traffic,  but  will  be  so  constructed  as  to  provide 
for  lines  that  may  develop  from  other  parts  of  the  city. 

Plans  for  crossing  the  Schuylkill  have  been  submitted  to  the 
LInited  States  Engineer  for  the  district,  and  to  the  Baltimore  &  Ohio 
Railroad,  but  official  approval  has  not  yet  been  received. 
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CHICAGO  TRACTION  COMPROMISE 

It  was  announced  in  New  York  on  Wednesday  that  a  committee 
of  well-known  New  York  and  Chicago  men  had  been  formed  with 
the  object  of  aiding  the  traction  companies  and  the  city  authorities 
of  Chicago  to  settle  the  franchise  question.  The  committee  repre- 

sents the  Chicago  Union  Traction,  North  Chicago  Street  Railroad 
and  West  Chicago  Street  Railroad  Companies.  There  is  also  in- 

cluded in  its  membership  a  number  of  prominent  citizens  of  Chi- 
cago, who  are  interested  in  the  question  only  as  citizens,  and  who, 

representing  the  community  at  large,  are  anxious  to  see  the  question 
settled  as  soon  as  possible  in  order  that  the  development  of  the 
transit  facilities  may  begin  at  once. 

The  members  of  the  committee  are  Walter  G.  Oakman,  of  New 
York,  chairman ;  John  J.  Mitchell,  Marshall  Field,  H.  N.  Higgin- 
hotham,  John  H.  Wrenn  and  Norman  B.  Ream,  of  Chicago ;  P.  A. 
B.  Widener,  of  Philadelphia;  Rafael  R.  Covin,  George  E.  Adams, 
H.  B.  Hollins,  Charles  Steele  and  Oakleigh  Thorne,  of  New  York. 
The  counsel  of  the  committee  are  Davies,  Stone  &  Auerbach,  of 
New  York ;  Wilson,  Moore  &  Mcllvaine,  of  Chicago,  and  John  G. 
Johnson,  of  Philadelphia,  and  William  H.  Henkle,  secretary.  The 
committee  calls  for  a  deposit  of  the  shares  of  the  three  companies 
named  before  Feb.  15  with  the  Illinois  Trust  &  Savings  Bank,  of 
Chicago ;  the  Guaranty  Trust  Company,  of  New  York,  and  the 
Equitable  Trust  Company,  of  Philadelphia.  As  soon  as  a  sufficient 
amount  of  the  stock  of  these  corporations  has  been  deposited  the 
committee  will  undertake  to  prepare  a  plan  to  carry  out  the  purposes 
for  which  it  has  been  formed.  The  Chicago  City  Railway  Com- 

pany is  not  a  party  to  the  plan,  but  is  said  to  be  thoroughly  in  ac- 
cord with  the  policy  of  the  committee,  and  doubtless  will  co- 

operate with  it  as  far  as  possible. 

 *^  ■ 
PENSION  SYSTEM  ESTABLISHED  BY  THE  BOSTON 

ELEVATED  RAILWAY 

On  Jan.  19  the  Boston  Elevated  Railway  Company  issued  an 
order  to  its  employees  granting  an  increase  in  wages  amounting 
to  nearly  $250,000  annually.  The  order  provides  for  an  increase 
according  to  the  length  of  time  a  man  has  served  the  company,  and 
in  addition  provides  for  a  system  of  pensions  after  a  certain  term 
of  years.  Learners  who,  previously,  have  been  paid  nothing  while 
under  instruction,  are  to  receive  pay,  and  extra  men  will  be  paid 
v'hile  on  waiting  orders.  The  official  circular  of  the  company 
to  the  men  follows : 

"The  board  of  directors  have  authorized  the  announcement  of 
certain  additions  to  the  rates  of  pay  of  car  service  employees,  to 
take  effect  on  pay  roll  week  beginning  Saturday,  Jan.  24,  1903, 
and  to  continue  until  further  notice,  as  follows  : 

"i.  Learners — Learners,  while  breaking  in  as  conductors  or 
motormen,  will  be  allowed  $1  per  day  for  each  day  of  not  less  than 

ten  hours.  'J'his  is  also  applicable  to  men  learning  to  be  brake- men  or  motormen  of  the  elevated  division. 

"2.  Minimum  pay — Extra  conductors  and  motormen  of  surface 
lines  will  be  guaranteed  a  minimum  amount  of  $1.50  per  day  for 
each  ten-hour  day  during  which  they  have  reported  and  are  on 
hand  awaiting  work  for  the  required  full  day,  whether  work  falls 
to  them  or  not. 

"Extra  brakemen,  guards  and  motormen  of  elevated  lines  will  be 
guaranteed  a  minimum  amount  of  pay  for  each  full  ten-hour  day 
during  which  they  have  reported  and  are  on  hand  awaiting  work 
for  the  required  full  day,  whether  work  falls  to  them  or  not,  as  fol- 

lows:  Motormen,  15  cents  per  hour  for  ten-hour  day;  guards,  13.7 
cents  per  hour  for  ten-hour  day;  brakemen,  12  cents  per  hour  for 
ten-hour  day. 

"3.  Three  classes  of  starters — Starters  will  be  divided  into  three 
classes,  to  be  paid  respectively  $2.25.  $2.35  and  $2.50  per  day. 

"4.  Regular  rate  of  pay  of  guards  and  brakemen  of  elevated 
lines — The  regular  rate  of  pay  of  guards  is  fixed  at  21  cents  an  hour, 
in  place  of  20.  The  regular  rate  of  pay  of  brakement  is  fixed  at 
i8'/2  cents  an  hour,  in  place  of  i7'/>. 
"5.  Extra  compensation  to  blue  uniformed  men  wearing  service 

stripes — One  service  stripe  will  hereafter  be  awarded  to  blue  uni- 
formed men  only  for  each  five  years  of  continuous  ser\  icc  in  the 

surface  or  elevated  service  of  this  company.  Blue  uniformed  men 
now  wearing,  or  hereafter  becoming  entitled  to  wear  service  stripes, 
will  be  paid  an  increase  of  wages  as  follows:  For  one  stripe,  5 
cents  per  ten-hour  day,  or  14  cent  per  hour ;  for  two  stripes.  10  cents 
per  ten-hour  day,  or  i  cent  per  hour ;  for  three  or  more  stripes, 
15  cents  per  ten-hour  day,  or  lyi  cents  per  hour.  This  will  be 
added  to  the  regular  rates  of  pay  governing  employment  in  the 
car  service,  which  includes  inspectors,  starters,  station  masters,  col- 

lectors, and  all  other  blue  uniformed  nicn  in  both  surface  and  ele- 
vated service. 

"6.  Reward — At  the  end  of  the  calendar  year  a  payment  of  $15 
will  be  made  to  each  blue  uniformed  employee  of  either  surface 
or  elevated  lines,  including  station  masters,  who  has  rendered  con- 

tinuous and  satisfactory  service  throughout  such  calendar  year. 
This  will  apply  to  first-year  men  who  have  been  six  months  or  more 
in  such  continuous  employment  prior  to  the  end  of  the  calendar 
year.    It  is  intended  as  a  reward  for  meritorious  service  only. 

"7.  Support  of  aged  blue  uniformed  employees — It  is  also  the 
intention  of  the  company,  in  the  case  of  a  blue  uniformed  employee 
who,  in  the  judgment  of  the  management,  is  unfit  to  perform  any 
duty  in  the  service  of  the  company,  and  who  has  been  continuously 
employed  by  the  company  for  a  period  of  25  years,  or  who  has 
reached  the  age  of  60  years  and  has  been  continuously  employed  by 
the  company  for  a  period  of  15  years,  to  contribute  to  the  support  of 
such  employee  a  sum  not  exceeding  $25  per  month  during  the  rest 
of  his  lifetime.  "C.  S.  Sergeant,  Vice-President, 

101  Milk  Street,  Boston.  Jan.  19,  1903." 

 ^^-t—  
ANNUAL  MEETING  OF  THE  COLUMBUS  RAILWAY 

At  the  recent  annual  meeting  of  the  Columbus  Railway  Com- 
l)any,  of  Columbus,  Ohio,  the  stockholders  authorized  a  number 
(jf  important  improvements  to  the  property.  The  power  facilities 
will  be  largely  increased,  a  new  barn  will  be  built,  new  cars  pur- 

chased, extensions  to  several  of  the  lines  will  be  built  and  the 
system  will  be  brought  up  to  the  highest  standard  of  efficiency. 
To  secure  funds  for  this  work  the  directors  were  authorized  to 
issue  5000  shares  of  preferred  stock  now  held  in  the  treasury. 

.\  year  ago  the  company  reduced  its  fares  from  six  tickets  for 
25  cents  without  transfers,  to  seven  tickets  for  25  cents,  with 
universal  transfers,  with  the  result  that  the  company  carried 
.=5,000,000  more  passengers  than  in  the  year  previous.  The  city 
is  growing  rapidly,  and  the  indications  are  that  the  increase  in 
traffic  will  be  maintained,  hence  the  necessity  for  more  equipment. 
Officers  elected  were:  Robert  E.  Sheldon,  president;  E.  K.  Stew- 

art, first  viccTpresident,  treasurer  and  general  manager;  Clarence 
M.  Clarke,  second  vice-president;  P.  V.  Burington,  secretary  and 
auditor:  M.  S.  Hopkins,  general  superintendent. 

 *^  

THE  PROPOSED  INTERURBAN  LINES  AT  LOUISVILLE 

For  the  purpose  of  carrying  out  the  plans  of  the  Louisville  P.ail- 
way  Company,  of  Louisville,  Ky.,  for  building  an  extensive  system 
of  interurban  lines  to  traverse  Jefferson,  Oldham,  Shelby,  Spencer. 
Nelson  and  Bullit  Counties,  in  Kentucky,  the  Louisville  &  Inter- 

urban Railroad  Company  has  been  organized  as  a  separate  company, 
but  will  be  managed  by  the  Louisville  Railway.  The  authorized 
capital  stock  of  the  company  is  $500,000,  divided  into  5000  shares  of 
a  par  value  of  $100.  The  incorporators  of  the  company  are:  T.  J. 
Minary.  J.  B.  Speed,  J.  W.  Gaulbert,  Attilla  Cox,  John  Stites, 
Harry  Bishop,  Clarence  Dallam.  The  exact  extent  to  which  opera- 

tions will  be  carried  out  is  mere  speculation  at  this  time,  although 
the  plan  in  general  has  received  very  serious  consideration  at 
the  hands  of  the  officials  of  the  company.  It  is  known  that  some 
plan  for  a  suitable  terminus  within  the  city  for  the  interurban 
lines  is  proposed,  and  that  an  important  power  development 
project  is  in  contemplation;  but  Mr,  Minary,  president  and  man- 

ager of  the  Louisville  Railway,  brands  as  premature  the  announce- 
ment of  plans  for  building  a  gigantic  central  power  station. 

A  CONVENIENT  UNDERGROUND  CABLE  CHART 

D.  E.  Rundle,  of  the  Interborough  Rapid  Transit  Company,  has 
recently  drawn  up  for  the  National  Conduit  &  Cable  Company 
an  ingenious  form  of  chart  for  one  of  the  extensive  London  installa- 

tions which  this  company  is  making.  The  chart  shows  graphically, 
by  sections,  each  and  every  cable  throughout  a  city  or  town  ;  which 
duct  each  particular  cable  is  in ;  a  key  map  of  the  section  of  city 
shown  and  number  of  cables  from  power  house  to  manholes  ;  cable 
ordered  but  not  forwarded ;  cable  in  town,  but  not  laid  ;  cable  drawn 
into  duct,  with  reel  number,  month,  day  and  year,  also  foreman 
drawing  in  cable  into  duct;  two  cables  in  one  duct;  numbers  of 
manholes  or  street  names;  diameters  of  manholes;  distances  be- 

tween manholes;  cable  jointed,  with  month,  day,  year  and  name  of 
man  making  joint;  switch  pillars,  with  terminal  head,  giving  date 
put  on  and  by  whom,  and  without  terminal  head ;  also  duct  length 
or  cable  drawn  into  switch  pillars.  This  chart,  by  use  of  two  colors, 
siiows  exact  status  of  the  work  as  it  progresses  from  day  to  day, 
to  the  jointer,  to  the  superintendent  of  construction  and  for  office 
reference. 
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UNITED  STATES  PATENTS 

[This  departnifiit  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  JAN.  13,  im 
718.068.  Electric  Railway;  F.  M.  Ashley,  Brooklyn,  N.  Y.  App. 

filed  Feb.  26,  1898.  The  branch  circuits  from  the  main  to  the 
sectional  conductors,  which  include  the  actuating  coils  of  the 
cut-outs,  are  completed  in  shunt  to  the  car  motors  successively  by 
the  passing  car,  said  shunt  relationship  being  maintained  while 
the  motors  are  receiving  surrent  through  the  switches  controlled 
by  the  coils  in  said  circuits. 

718.069.  Electric  Railway;  F.  M.  Ashley,  Brooklyn.  N.  Y.  App. 
filed  Feb.  26,  1898.  The  switch  coils  located  in  the  branches  con- 

necting the  mains  with  the  corresponding  sections  of  the  working 
conductor  are  connected  in  series. 

718,183.  Electric  Railway  System;  G.  T.  Woods,  New  York, 
N.  Y.  App.  filed  Oct.  30,  1896.  In  an  electric  railway  having 
electromagnetic-track  switches  as  controlling  the  flow  of  current 
from  the  track  system  to  the  car-motor  system,  a  shunt  from  the 
motor  system  for  energizing  the  magnets  of  the  track  switches, 
and  a  motor  generator  on  the  car  having  the  armature  of  its 
motor  side  in  said  shunt,  and  having  its  generator  side  so  con- 

nected to  the  car-motor  system  that  the  work  and,  therefore,  the 
counter  electromotive  force  of  the  motor  generator  armature  is 
regulated.  .  ■ 

718,220.  Conductor,  Conduit  and  Collector  for  Electricity  on 
Railways;  R.  C.  Sayer,  Bristol,  England.  App.  filed  Oct.  7,  1901. 
Valves  are  regularly  spaced  along  a  conduit  and  adapted  to  be 
opened  successively  by  plungers  in  the  rim  of  a  wheel,  to  thereby 
give  access  to  a  conductor  therein. 

718,259.  Fare  Indicator;  O.  Kuntzen  and  A.  Kahle,  Berlin, 
Germany.  App.  filed  April  25,  1902.  A  fare  indicator  adapted  to 
indicate  and  totalize  a  primary  rate  a  given  basic  distance,  and 
secondary  rates  for  secondary  distances,  said  indicator  having  an 
indicator  disc,  with  numerals  thereon,  to  indicate  the  basic  rate, 
repeated  as  many  times  as  the  basic  distance  is  a  multiple  of  said 
secondary  distance,  and  higher  numerals  increasing  with  the 
secondary  units  traversed,  and  means  for  advancing  said  disc  in- 

termittently as  the  distance  is  covered. 
718,292.  Car  Fender;  J.  F.  Verner,  New  York,  N.  Y.  App. 

filed  Oct.  18.  igo2.  Details. 
718,510.  Street  Railway  Switch;  G.  T.  Osborn,  Atlanta,  Ga. 

App.  filed  Sept.  6,  1902.  An  <:)pen  casing  secured  on  the  outer 
side  of  the  rail  in  advance  of  the  switch,  a  pix'Oted  bar  adapted  to 
swing  horizontally  in  said  case,  said  bar  having  an  outer  beveled 
face  at  its  forward  end.  and  a  rigid  connection  lietween  the  free 
end  of  the  bar  and  the  switch  point. 

718,551.  Truck  for  Tram  Cars  or  Dtlur  Rolling  Stock;  J.  W. 
Wainwright.  Hale.  England.  Api).  filed  Aijril  3.  1902.  Details  of 
construction. 

718.570.  Traction  Railroad;  W.  O.  Cunckel.  T  e  r  r  c  Haute,  I  n  d . 
App.  filed  x\pril  25,  1902.  A  cable-operated  railway  provided  with 
automatic  means  for  disengaging  the  grip  member  from  the  cable 
when  shunting  the  car  on  I0  a  branch  track.  Other  features  are 
chiinu'd. 

 ♦^♦^  

PERSONAL  MENTION 

MR.  T.  C.  FRANKLIN,  of  Brooklyn,  N.  Y..  has  been  ap- 
ixiintcd  superintendent  of  the  Tacoma  Railway  &  Power  Com- 

pany, of  Tacoma.  Wash.,  and  has  entered  upon  his  new  duties, 

taking  charge  of  the  city  lines.  'Sir.  Franklin  has  had  extensive 
experience  in  the  electric  railway  field  in  the  East. 
MR.  TORRENCE  SCULLEN.  for  a  number  of  years  road 

foreman  of  the  Cleveland  Electric  Railway  Company,  of  Cleve- 
land. Ohio,  has  been  promoted  to  master  mechanic  of  that  com- 
pany, succeeding  Air.  D.  F.  Moffatt.  who  resigned  to  become 

connected  with  an  electric  railway  company  in  the  East. 
AIR.  FRANK  W.  L.\TIAIER,  wlio  has  been  general  manager 

of  the  People's  Traction  Companv.  of  Galesburg.  111.,  since  the 
company  was  organized,  has  resigned  from  the  company,  and 
announces  tliat  he  will  engage  in  another  line  of  work.  Mr. 
Thomas  W.  Peterson,  one  of  the  present  officials  of  the  company, 
will  succeed  Mr.  Latimer. 

MR.  CHARLES  H.  BIGELOW,  formerly  mspectmg  engmeer 
of  the  Boston  Elevated  Railway  Company,  has  been  appointed 
chief  mechanical  draftsman  of  the  company,  to  succeed  Mr. 
Howard  P.  Quick,  who  went  to  Kansas  Citv  some  months  ago 
to  become  connected  with  the  Metropolitan  Street  Railway  Com- 

pany, of  that  city.  Mr.  Bigelow  has  been  with  the  Boston  Ele- 
vated since  1894.  and  has  been  connected  with  Mr.  C.  J.  Baker, 

superintendent  of  motive  power  and  machinery,  for  a  large  part 
of  the  time.  He  is  an  active  member  of  the  New  England  Street 
Railway  Club,  and  of  the  New  England  Railroad  Club. 
MR.  JILSON  J.  COLEMAN,  who  was  recently  manager  of  the 

Johnson  railway  system  centering  in  Trenton,  N.  J.,  has  resigned 
from  that  position  and  opened  an  office  at  35  Nassau  Street,  New 
York  city,  where  he  will  act  as  financial  council  and  expert  in 
making  reports  on  properties,  in  reorganizations  and  on  all 
matters  connected  with  street  traffic  matters.  Mr.  Coleman  has 
had  a  long  experience  in  street  railway  operation.  In  1876,  when 
seventeen  years  of  age,  he  commenced  his  railway  experience  as 
office  boy  with  the  Louisvuie  Railway.  From  Louisville  he  re- 

moved to  Cleveland  at  the  request  of  the  Johnsons,  and  for  four- 
teen years  was  identified  with  the  Johnson  enterprises,  in  re- 

equipping  the  roads  for  them  in  Cleveland,  Allentown,  Yonkers 
and  Brooklyn.  After  the  sale  to  the  Brooklyn  Rapid  Transit 
Company  of  the  Nassau  system  in  Brooklyn,  of  which  Mr.  Cole- 

man was  then  general  manager,  he  acted  as  Eastern  representative 
of  the  St.  Louis  Car  Company  for  two  years,  and  while  connected 
with  that  company  commenced  the  expert  advising  work  in  which 
he  has  been  largely  engaged  since.  This  business  called  him  to 
St.  Louis,  where,  after  making  reports  to  the  banking  interests 
on  the  proposed  consolidation  of  the  St.  Louis  properties,  he  re- 

mained in  charge  of  the  Consolidated  Company  in  that  city  for 
one  year.  He  resigned  this  position  several  months  before  the 
.great  strike  in  that  city,  and  went  to  Washington  as  general  man- 

ager of  the  Washington  Traction  &  Electric  Company  at  the  re- 
quest of  Mr.  Stevens,  who  was  then  president  of  the  company. 

He  remained  at  Washington  until  the  election  of  Mr.  McDermott 
as  president  of  that  property,  and  then  resigned  to  take  charge 
of  the  interests  in  Eastern  Pennsylvania  and  New  Jersey  of  the 
late  Mr.  A.  L.  Johnson,  who  had  recently  died.  Mr.  Coleman,  in 
his  street  railway  career,  has  had  charge  of  practically  every  class 
of  street  railway  property,  including  city  and  suburban  roads  and 
lines  operated  by  horses,  cable,  trolley  and  underground  electric 

systems;  and  during  his  twenty-six  years'  experience  has  filled 
every  position  from  office  boy  to  president.  During  his  ex- 

perience as  manager  he  has  never  had  a  strike  of  the  employes 
in  his  charge.  In  addition  to  his  consulting  work  Mr.  Coleman 
will  act  as  Eastern  representative  of  a  few  Western  manufacturers 
I  if  street  railway  apparatus. 

MR.  HOWARD  F.  GRANT,  secretary  to  the  vice-president  of 
the  Boston  Elevated  Railway  Company,  resigned  his  position  on 
Jan.  10  to  become  general  manager  of  the  Seattle  Electric  Com- 

pany, of  Seattle.  Wash.  His  service  with  the  Boston  Elevated 
and  its  predecessor,  the  West  End  Street  Railway  Company, 
covers  a  period  of  ten  years,  during  which  time  his  duties  have 
been  such  as  are  usually  assigned  to  an  assistant  general  manager. 
The  property  which  he  is  to  manage  at  Seattle  consists  of  upwards 
of  a  hundred  miles  of  trolley  and  cable  railway,  an  electric  lighting 
and  power  plant  and  a  coal  mine.  Mr.  Grant  began  railroading  as 
a  watchman  at  Portsmouth,  N.  H.,  for  the  Eastern  Railroad.  His 
first  promotion  came  in  three  years,  when  he  was  placed  in  charge 

of  the  company's  kyanizing  plant  at  that  point.  A  year  later  he 
was  appointed  to  a  clerkship  in  the  maintenance  of  way  depart- 
tnent,  and  a  little  later  rose  to  the  position  of  chief  clerk  of  the 
department.  When  the  Eastern  Railroad  and  the  Boston  &  Maine 
were  consolidated  he  was  made  chief  clerk  of  the  department  of 
engineering  and  maintenance  of  way  of  the  combined  system,  in 
which  capacity  he  served  for  ten  years,  wdien  he  left  the  Boston 
&  Maine  to  become  secretary  to  the  general  manager  of  the  West 
End  Street  Railway  Company.  It  was  not  long  before  the  clerical 
duties  of  secretary  ga\'e  way  to  the  executive  function  of  an  as- 

sistant, although  there  was  no  change  in  title,  and  he  was  given  a 
large  amount  of  administrative  responsibility  and  was  acting  vice- 
president  in  the  absence  of  that  official.  In  the  afternoon  of  the 
day  upon  which  his  fesignation  took  ef?ect  (Jan.  10)  he  was 

ushered  into  the  president's  office,  where  he  found  some,  forty 
officials  of  the  company  assembled,  to  say  farewell  to  him.  The 
vice-president,  with  whom  he  had  served  for  ten  years,  acted  as 
spokesman  for  the  assembly,  and  expressed  the  regret  of  the 
management  and  the  members  of  the  various  departments  that  he 
was  about  to  sever  relations  that  had  been  so  agreeable  and  satis- 

factory to  those  concerned  in  the  welfare  of  the  company.  He 
dwelt  particularly  upon  the  loyalty  and  ability  Mr.  Grant  had 
shown  while  serving  as  his  head  assistant  in  operating  the  system, 
and  of  the  strong  friendships  that  had  been  created.  At  the  con- 

clusion of  his  remarks  he  presented  Mr.  Grant  with  a  letter  signed 
by  the  president  and  about  fifty  other  officers  congratulating  him 
upon  his  well-merited  success,  and  expressing  regret  that  he  was 
,'ibout  to  leave  them.  A  purse  of  gold  was  presented  to  him,  with 
the  suggestion  that  it  be  used  to  supply  in  his  new  home  some 
reminder  of  the  friendship  and  good  will  that  extended  across 
the  continent  to  him. 
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WORK  ON  PROPOSED  LINES 

A  canvass  has  been  made  by  the  Street  Railway  Journal  oI 
the  companies  that  have  in  contemplation  tlie  construction  of  new 
electric  railway  lines,  and  below  is  given  an  outline  of  some  of 
the  work  proposed,  together  with  the  date  at  which  the  companies 
plan  to  begin  work.  This  information  covers  only  roads  not  yet 
under  construction,  and  does  not  aim  to  be  a  complete  list  of 
companies  about  to  build  new  lines. 

THE  BALTIMORE  .'i  CHESTERTOWN  RAILROAD,  of  Wilmington, 
Del.,  will  probably  be  built  during  190.1. 
DOVER  &  ELIOT  STREET  RAILWAY,  of  Dover,  N.  H.,  will  begin  tbe 

construction  of  its  line  in  spring  of  1903. 
DELAWARE  SUBURBAN  RAILWAY,  of  Wilmington.  Del.,  has  pur- 

chased charters  for  two  roads,  and  will  build  at  once. 
MIDDLESEX  &  ELGIN  INTERURBAN  RAILWAY  CoMBANY.  of 

London,  Can.,  will  build  .S5  miles  of  track.  Construction  work  will  be  com- 
menced in  spring. 

CONCORD,  DOVER  &  ROCHESTER  STREET  RAILWAY,  of  Dover. 
N.  H.,  early  in  spring  of  1903  will  build  37  miles  of  line.  The  president  of  the 
company  is  Elisha  R.  Broua,  of  Dover. 
DES  MOINES,  MOUNT  AYR  &  SOUTHERN  ELECTRIC  RAIL- 

WAY COMPANY,  of  Mount  Ayr,  la.,  will  connect  Des  Moines,  Creston, 
Tingley,  Mount  Ayr,  etc.    Work  is  to  be  begun  in  March. 
WARREN  &-  JAMESTOWN  ELECTRIC  RAILWAY,  of  Warren.  Pa.,  is 

soon  to  begin  the  construction  of  22  miles  of  line.  The  officers  of  the  com- 
pany are:    D.  H.  Siggins,  president;  John  M.  Siegfried,  treasurer. 

THE  CANTON  &  DOVER  ELECTRIC  RAILWAY,  of  Canton,  Ohio,  will 
build  24  miles  of  standard-gage  overhead  trolley  line.  Construction  will  be 
commenced  in  early  spring.    John  E.  Mounot  is  president  of  the  company. 
ATLANTIC,  VILLITCA  &  GRANT  RAILWAY,  of  Omaha,  Neb.,  will 

build  38  miles  of  line,  and  will  furnish  power  for  lighting.  Construction  is 
to  commence  in  the  spring.    E.  C.  Pitney  is  president  of  the  company. 
WATERTOWN  &  CARTHAGE  TRACTION  COMPANY,  of  Watertown, 

N.  Y.,  will  build  20  mdes  of  line.  Construction  work  is  to  begin  in  the 
spring.  The  officers  of  the  company  are:  J.  U.  Carlisle,  president;  F.  M. 
Hugo,  secretary. 
SYRACUSE  &  ONEIDA  LAKE  ELECTRIC  RAILWAY,  of  Syracuse. 

N.  Y.,  will  build  .30  miles  of  standard-gage  line.  The  officers  of  the  company 
are:  Frank  L.  Barnes,  president;  Thomas  Merriam.  vice-president;  James  G. 
Tracy,  secretary. 
DECATUR  &  SITELBYVILLE  SOUTHERN  RAILWAY,  of  Decatur. 

III.,  will  build  27  miles  of  track  and  furnish  power  for  lighting.  Two  amuse- 
ment parks  will  be  laid  ou*:.  The  third-rail  system  is  to  be  used.  Construction 

may  not  be  commenced  until  August. 
SOMERSET  COUNTY  STREET  RAILWAY,  of  Somerset,  Pa.,  in  the 

spring  is  to  begin  the  construction  of  line  to  connect  Rockwood,  Somerset 
and  Johnstow^n.  The  ijresident  of  the  comjjany  is  W.  A.  Rupj^le.  and  the 
genera!  manager  is  George  J.  Kirbs. 
PAXTON,  DANVILLE  &  WILMINGTON  RAILWAY,  of  Paxton.  111., 

is  to  connect  Danville,  Potomac,  Paxton,  Piper  City,  Wilmington,  etc..  Con- 
struction is  to  commence  in  the  spring.  The  president  of  the  company  is 

J.  P.  Middlecoff.  and  the  secretary  is  S.  Ludlow. 
DELAWARE  VALLEY  TRACTION  COMPANY,  of  Trenton,  N.  J.,  in 

the  spring  will  begin  the  cotistruction  of  16  miles  of  5-ft.  2t2-in.  gage  line. 
Eight  cars  will  be  operated.  The  president  of  the  company  is  George  Buck- 
man,  and  the  secretary-treasurer  is  W.  F.  Sadler,  Jr. 
FORT  WAYNE  &  GOSHEN  RAILWAY,  of  Goshen,  Ind.,  early  in  the 

spring  will  begin  the  construction  of  a  60-mile  road.  An  amusement  park  is 
to  be  provided.  James  F.  Rathwell,  of  .St.  Louis,  is  president  of  the  company, 
and  Arthur  S.  Partridge,  of  St.  Louis,  is  vice-president. 
FARGO  &  MOOREHEAD  ST.  RAILWAY  COMPANY,  of  Fargo,  N. 

D.,  is  to  begin  at  once  the  construction  of  10  miles  of  standard-gage  line. 
The  officers  of  the  company  are:  F.  C.  Von  Storch,  of  Scranton,  Pa.,  presi- 

dent; George  E.  Moffat,  of  Fargo,  N.  D.,  general  manager. 
ST.  LOUIS,  KIRKWOOD  &  MANCHESTER  RAILROAD,  of  Manches- 

ter, Mo.,  about  April  1  will  begin  the  construction  of  IS  miles  of  standard- 
gage  overhead  trolley  line.  The  president  of  the  company  is  D.  C.  Taylor,  and 
the  general  manager  is  Thomas  McCrady,  of  Windsor,  Mo. 
KEWANEE,  CAMBRIDGE  &  GENESEE  RAILWAY,  of  Kewanee,  111., 

will  connect  Kewanee,  Cambridge  and  Genesee.  Construction  work  will  be 
commenced  in  the  spring.  The  officers  of  the  company  are:  K.  M.  Whitam, 
Aledo,  111.,  president;  George  A.  Anthony,  of  Kewanee,  treasurer. 
TERRE  HAUTE  &  WABASH  VALLEY  RAILWAY,  of  Terre  Haute, 

Ind.,  will  build  35  miles  of  standard-gage  third-rail  road.  Two  amusement 
parks  will  be  provided.  Construction  is  to  begin  in  April.  The  president  of 
the  company  is  J.  R.  Kendall,  and  the  treasurer  is  Henry  Miller. 
MISSOURI  CENTRAL  ELECTRIC  RAILWAY,  of  Glasgow,  Mo.,  early 

in  spring  will  commence  the  construction  of  194  miles  of  road.  Overhead  trol- 
ley and  possibly  third-rail  will  be  used.  Power  will  be  furnished  for  lighting. 

The  president  of  the  company  is  George  B.  Harrison.  :ind  the  general  manager 
is  W.  H.  Chase. 
WESTERN  ILLINOIS  DAILWAY,  of  Milan,  111.,  in  ihe  spring  will  com- 

mence the  construction  of  its  .50-mile  standard-gage  overhead  trolley  road. 
The  officers  of  the  company  are:  Robert  E.  Tjlllc,  of  Milan,  president; 
Franklin  H.  Caldwell,  of  Milan,  secretary;  E.  E.  Reynolds,  of  Rock  Island, 
general  manager. 

ST.  LOUIS  COUNTY  CONNECTING,  RAILROAD,  of  Si.  Louis,  i\ln.. 
will  connect  St.  Louis  and  St.  Charles  and  twenty  small  towns.  Conslruci ion 
will  be  commenced  in  about  thirty  days.  It  is  planned  to  furnish  jxiwer  fui' 
lighting.  The  officers  of  the  company  are:  J.  D.  Houseman,  president;  J.  II 
Luchs.  vice-president. 
NORWELL  &  SCITUATE  STREET  RAILWAY,  of  Boston,  Mass.,  will 

soon  begin  the  construction  of  15  miles  of  line.  An  amusement  park  is  to 
be  provided,  and  power  is  to  be  furnished  for  lighting.  E.  C.  Webb,  of  Bos- 

ton, is  treasurer  of  the  company,  and  A.  U.  Jastaad,  of  Boston,  is  electrical 
engineer  of  the  company. 
INTERURBAN  RAILROAD  &  POWER  COMPANY,  of  Plot  Springs, 

Ark.,  about  May  1  will  begin  the  construction  of  12  miles  of  standard-gage 
line.  Twenty  cars  will  be  operated.  A  number  of  amusement  parks  will  be 
provided.  Power  will  be  furnished  for  lighting.  D.  S.  Ryan,  of  Hot  Springs, 
is  president  of  the  company. 
GRANVILLE  &  POULTNEY  RAILROAD,  of  Poultney,  Vt.,  expects  to 

commence  construction  next  spring.  Tbe  road  will  connect  Granville,  N.  Y., 
and  Poultney,  Middletown  Springs,  Wells,  Fairhaven,  Vt.  The  officers  of 
the  company  are:  William  Nathaniel,  of  Poultney,  Vt.,  president;  C.  B. 
Story,  of  Hoosic  Falls,  N.  Y.,  vice-president. 
YOUNGSTOWN  &  SOUTHERN  RAILROAD,  of  Youngstown,  Ohio,  at 

an  early  date  will  begin  the  construction  of  44  miles  of  standard-gage  line. 
The  officers  of  the  company  are:  A.  W.  Jones,  of  Youngstown;  R.  L.  An- 

drews, of  Cleveland,  vice-president;  J.  H.  Ruhlman,  of  Youngstown,  secre- 
tary; W.  S.  Anderson,  of  Youngstown,  treasurer. 

THE  PATERSON  &  STATE  LINE  TRACTION  CO.MPANY,  of  Pater- 
son,  N^.  J.,  will  build  a  line  to  connect  Paterson,  N.  J,,  with  Ridgewood  and other  towns  north  of  Paterson,  to  New  York  State  line  at  Suffern,  and  at 
Munsey.  Construction  is  to  begin  at  once.  The  officers  of  the  company  are: 
Preston  Stevenson,  president;  Jack  Frost,  secretary. 
DETROIT,  PONTIAC,  LAPEER  iK-  NORTHERN  RAILWAY,  of  De- 

troit, Mich.,  will  connect  Detroit,  Bay  City,  Saginaw,  Pontiac,  Lapeer,  etc., 
and  it  is  expected  that  construction  will  com.mence  about  April  1.  The 
officers  of  the  company  are:  Oirin  J.  Price,  president;  Arthur  J.  Price,  secre- 

tary; James  Dian,  treasurer;  C.  T.  Gregory,  general  manager. 

ROCKLAND  COUNTY  TRACTION  COMPANY,  of  Nyack,  N.  Y.,  will 
commence  construction  in  the  spring.  About  9  miles  of  standard-gage  over- 

head trolley  line  will  be  built.  The  officers  of  the  company  are:  C.  W.  Reeve, 
1.50  Nassau  Street,  New  York,  president;  John  W.  Dalley,  of  Nyack.  vice- 
president;  E.  D.  Harris,  1-50  Nassau  Street,  New  York,  secretarv-treasurer. 
WATERTOWN  &  LITCHFIELD  TRAMWAY  COMPANY,  of  Water- 

town,  Conn.,  about  April  1  will  begin  the  construction  of  12  miles  of  line  to 
connect  Waterbury,  Watertown,  Litchfield,  etc.  Steam  is  thought  of  as 
motive  power.  The  officers  of  the  company  are:  C.  F.  Hamlin,  of  Plants\'ille, 
president;  T.  H.  McKc:izie,  of  Southington,  secretary-treasurer. 
THE  TOLEDO  &  LIMA  TRACTION  COMPANY,  of  Toledo,  Ohio,  will 

connect  Lima,  Toledo  and  intervening  towns  of  Cairo,  Columbus  Grove, 
Ottawa,  Deshler  and  others.  The  officers  of  the  company  are:  George  O. 
Metzger,  of  Toledo,  president;  Dr.  H.  A.  Tobey.  of  Toledo,  vice-president; 
Frederick  M.  Neely,  of  Lima,  secretary;  J.  D.  S.  Neely,  of  Lima,  treasurer. 

CAPE  GIRARDEAU-JACKSON  INTERURBAN  RAILROAD  will  con- 
nect Cape  Girardeau  and  Jackson,  18  miles.  It  is  to  be  a  standard-gage  over- 
head trolley  line,  operating  twenty  cars.  An  amusement  park  is  to  be  pro- 

vided, and  power  is  to  be  furnished  for  lighting.  Construction  is  to  com- 
mence at  once.  J.  S.  Lapsley,  Burlington  Building,  St.  Louis,  is  president 

of  the  company. 
THE  RICHMOND  >^  NORTHWESTERN  ELECTRIC  RAILWAY,  of 

Richmond,  Ind.,  propose  tc  commence  construction  in  the  spring,  'the  road is  to  connect  Richmond,  Hagerstown,  New  Castle,  Middletown  and  Anderson. 
The  officers  of  the  company  are:  Gus.  M.  Hodges,  of  Richmond,  president; 
Thomas  Milliken,  of  N'ew  Castle,  vice-president;  Wilfred  Jessup,  of  Richmond, secretary;  Thomas  1\I.  Randle,  of  New  Castle,  treasurer. 
ILLINOIS  &  WISCONSIN  RAILROAD  COMPANY,  of  Chicago.  III., 

in  the  spring  will  begin  the  construction  of  an  electric  railwa\'  to  connect 
Morris,  111.,  and  Lake  Geneva,  Wis.  An  amusement  park  is  to  be  provided. 
The  officers  of  the  company  are:  Sidney  B.  Jones,  2.32  South  Clark  Street, 
Chicago,  president;  O.  P.  .Allegate,  235  South  Clark  Street,  Chicago,  secretary; 
Edward  List,  194  South  Clark  Street.  Chicago,  treasurer. 

THE  CINCINNATI,  MILFORD  &  EASTERN  TRACTION  COM- 
PANY, of  Cincinnati,  Ohio,  will  probably  commence  construction  about  March 

8.  About  8  miles  of  line  are  to  be  built.  An  amusement  park  will  be  pro- 
vided, and  the  company  will  furnish  power  for  lighting.  The  officers  of  Ihe 

company  are:  S.  B.  Day,  of  Elyria,  Ohio,  president;  W.  F.  Rondebush,'  of 
Batavia.  vice-president;  A\'illiam  R.  Medaris,  of  Cincinnati,  secretary. 
CHICASAW  ELECTRIC  RAII.W.W,  of  Gainesville,  Tex.,  will  connect 

Davis  and  Sulphur,  I.  T.,  8  miles.  It  will  be  a  standard-gage  trolley  or 
storage-battery  line,  and  will  operate  four  cars.  The  company  intends  to 
furnish  power  for  lighting  Construction  is  to  he  commenced  by  March  1. 
The  officers  of  the  company  are:  H.  W.  Stark,  of  Gainesville,  Tex.,  presi- 

dent; W.  PL  O'Beirne,  of  Gainesville,  vice-president  and  general  manager. 
WOOSTER  &  MANSFIELD  ELECTRIC  RAILWAY,  of  Shreve,  will 

l)uild  44  miles  of  standard-gage  line  to  connect  Wooster,  Millbrook,  Shreve, 
Big  Prairie,  Lakevillc,  Londonville,  Perrysville,  Douglass,  Robinson  and 
Mansfield.  Construction  is  lo  begin  next  spring.  The  company  expects  to 
run  branch  lines  from  Lakcville  to  New  Philadclphi;\,  45  miles;  Londonville 
to  Mount  Vernon,  25  miUs;  Londonville  lo  Ashlaml,  22  miles.  The  officers 
of  the  company  are:  W.  A.  Craig,  of  Shreve,  |iresiileul  ;  J.  11.  Keys,  of 
Shreve,  vice-president  and  general  manager;  David  Collier,  of  Plimplon,  sec- 

retary; J.  C.  Chesrown,  of  Shreve,  treasurer. 
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BIRMINGHAM,  ALA.— The  new  line  of  tlie  Birmingham  Railway,  Light 
&  Power  Company  to  Ensley  has  been  placed  in  operation. 
MONTGOMERY,  ALA.— A  till  has  been  introduced  in  the  Senate  to 

authorize  corporations  owning  and  operating  street  or  suburban  railways  in  a 
foreign  State  to  extend  the  same  into  Alabama,  and  to  furnish  and  sell  elec- 

tricity for  commercial  purposes.  This  is  a  general  bill  to  enable  the  Colum- 
bus Railroad  Company,  of  Columbus,  Ga.,  to  extend  its  lines  to  Phoenix  City, 

Ala.    The  bill  has  been  referred  to  the  committee  on  corporations. 
LITTLE  ROCK,  ARK.— The  Little  Rock  Traction  &  Electric  Company  has 

recently  placed  orders  fur  a  1500-hp  cross-compound  engine  to  be  connected  to 
a  new  800-kw  railway  generator;  a  new  500-hp  water-tube  boiler  and  an  im- 

proved type  surface  condenser  and  feed-water  heater.  This  new  apparatus 
represents  only  a  part  of  the  equipment  that  is  to  be  installed  in  the  new 
power  plant  to  be  built  by  the  company. 
LOS  ANGELES,  CAL. — The  Los  Angeles  Railway  Company  announces 

that  it  will  use  about  600  tons  of  6-inch  rails  for  retracking  portions  of  its 
Boyle  Heights,  Central  Avenue  and  University  lines  within  the  next  few 
months. 

LO.S  ANGELES,  C.\L. — The  Board  of  Supervisors  has  granted  the  Pacific 
Electric  Railway  Company  a  franchise  for  a  line  between  Pasadena  and  La- 
nianda  Park.    The  distance  is  about  o  miles. 

SAN  FRANCISCO,  CAL.— The  North  Shore  Railroad  Company,  which  has 
its  terminus  in  Sausalito,  is  rapidly  perfecting  plans  for  equipping  about  35 
miles  of  its  line  as  a  double-track  electric  road.  A.  H.  Babcock,  superintend- 

ent of  the  electric  system,  recently  said  that  the  greater  part  of  the  ma- 
chinery and  materials  for  the  electric  road  was  about  completed.  The  site  is 

being  graded  for  the  2000-hp  brick  power  station  that  is  to  be  constructed  at 
Alto.  The  Babcock  &  Wilcox  water-tube  boilers  have  arrived  and  the  Mc- 

intosh &  Seymour  engines  are  Hearing  completion.  The  Stanley  motor-gen- 
erator .sets  will  soon  be  shipped  and  the  transformers  are  on  the  way.  The 

bodies  of  the  large  electric  cars  for  the  road  are  being  constructed  in  St. 
Louis  and  will  be  completed  in  April.  The  interlocking  system  of  the  Union 
Switch  &  Signal  Company  will  be  installed.  A  rapid  steam  ferry  service  will 
make  close  connections  wnth  San  Francisco  at  the  new  Sausalito  ferry  depot. 

LOS  ANGELES,  CAL. — The  Pacific  Electric  Railway  Company  has  an- 
nounced that  it  is  soon  to  begin  actual  work  in  changing  to  standard  gage  its 

main  line  between  Los  Angeles  and  Pasadena,  a  distance  of  about  9  miles. 
The  company's  other  interurban  roads  are  all  standard  gage,  not  to  mention 
particularly  its  "short  line"  to  Pasadena.  It  is  said  that  all  the  necessary 
material  for  work  on  the  main  line  will  be  on  the  ground  inside  of  sixty  days 
and  that  about  forty  days  will  be  required  to  complete  the  work.  The  com- 

pany's lines  within  the  city  of  Pasadena  are  also  to  be  made  standard  gage at  once. 

BOISE,  IDAHO.--The  Injer-Mountain  Electric  Railway  Company  has 
filed  an  application  lor  right  of  way  from  Boise  to  Star.  It  is  rumored  that 
the  company  is  negotiating  for  the  purchase  of  the  property  of  the  Boise 
Rapid  Transit  Company. 

SPRINGFIELD,  ILL.— The  Springfield  &  Central  Illinois  Railway  Com- 
pany has  elected  officers  as  follows:  H.  H.  Littrell,  president;  C.  K.  Minary. 

general  manager  and  treasurer;  L.  W.  Botts,  secretary.  The  company,  as 
previously  stated  in  the  Street  Railway  Journal,  is  to  succeed  the  Spring- 

field Consolidated  Street  Railway  Company.  Work  will  begin  on  the  pro- 
posed extensions  immediately,  and  it  is  hoped  to  have  the  new  lines  com- 
pleted within  a  short  time.  The  directors  of  the  company  are:  Attila  Cox. 

Oscar  W.  FenTey,  \\  illu.m  larvis,  J.  W.  Gaulbert,  Bluford  Wilson,  P.  B. 
Warren  and  the  officers. 

JEFFERSONVILLE,  IND.— A  pf-eliminary  survey  has  been  made  by  the 
.Teffersonvillc  &  Madison  Electric  Railway  Company  of  its  proposed  line  be- 

tween Jeffersonville  and  Madison.  Louis  Schncck,  of  Seymour,  is  interested 
ill  the  company. 

PORTLAND,  IND.— L.  G.  Holmes,  of  Portland,  has  been  elected  presi- 
dent of  the  Indiana  &  Illinois  Traction  Company,  incorporated  Jan.  1  in  this 

State.  The  company  was  organized  to  buy,  construct  or  rent  interurban  rail- 
roads, and  the  towns  and  counties  through  which  its  lines  will  pass  are: 

Montgomery  and  Fountain,  in  Indiana,  and  Vermillion.  Champion,  Piatt, 
Macon,  Sangamon,  Morgan,  Dewill,  McLean,  Logan,  Livingston.  Grundy 
and  Joliet,  in  Illinois.  A  number  of  towns  are  mentioned  which  are  to  be 
connected. 

PURCELL,  1.  T. — Among  those  interested  in  the  recently  incorporated  Pur- 
cell  &  Lexington  Street  Railway  Company  are:  William  T.  James,  Thomas  C. 
Woods  and  J.  F.  Sharp.  The  plan  of  the  company  is  to  build  an  electric  rail- 

way between  Purcell,  I.  T.,  and  Lexington,  Okla. 

DAVENPORT,  lA.— The  Illinois  &  Iowa  Railway  Company  has  awarded 
Peper  &  Register,  of  Philadelphia,  Pa.,  the  contract  for  constructing  its 
proposed  line  between  Davenport  and  CHnton,  42  miles  distant.  The  company 
has  already  purchased  and  contracted  for  the  right  of  way  for  the  entire 
distance,  and  has  also  made  all  the  necessary  arrangements  for  financing  the 
project.  The  actual  work  of  construction  will  commence  as  soon  as  the  frost 
leaves  the  ground.  After  the  line  to  Clinton  is  completed  the  company  ex- 

pects to  build  other  interurban  lines  west  and  south  from  Davenport,  touching 
the  county  seats  of  the  various  surrounding  counties. 

\VICHITA,  K.'\N.— Grading  has  been  begun  by  the  McPherson-Arkansas 

City  Interurban  Electric  Railway  on  its  proposed  line  between  Wichita  and 
McPherson.  The  road  will  extend  through  Valley  Center,  Sedgwick,  Halstead and  Mound  City. 

LOUISVILLE,  KY. — The  Louisville  Railway  Company  has  recently  placed 
an  order  for  twenty-five  single-truck  cars.  They  are  to  be  equipped  with 
power  brakes. 
PARIS,  KY.— Claude  M.  Thomas,  C.  C.  Clark  and  Webb  Bratton  have  been 

granted  a  franchise  to  build  an  electric  railway  from  Paris  along  the  Paris 
and  North  Middletown,  Paris  and  Flat  Rock,  North  Middleto  wn  and  Plum 
Lick  and  Cane  Ridge  and  North  Middletown  turnpikes. 
LEXINGTON,  KY. — Twenty  carloads  of  steel  rails  have  been  received 

from  the  Carnegie  mills  in  Pittsburg  by  the  Bluegrass  Traction  Company, 
which  is  building  the  interurban  line  connecting  Paris  and  Lexington,  Ky. 
They  are  60-lb.  T-rails,  and  the  contract  for  laying  them  has  been  let  to 
Dolan  &  Sons,  who  v.'ill  begin  work  as  soon  as  the  weather  permits. 
ROCKVILLE,  MD. — The  Mayor  and  Council  of  Rockville  have  passed  an 

ordinance  declaring  forfeited  the  franchise  under  which  the  Washington  & 
Rockville  Electric  Railway  Company  had  a  free  right  of  way  through  the 
town.  The  cars,  which  now  run  into  the  town  as  far  as  the  courthouse,  will 
not  be  allowed  to  enter  the .  corporation  limits.  Before  the  road  will  again 
be  allowed  to  enter  the  town  a  new  ordinance  will  have  to  be  passed  and  the 
question  submitted  to  a  vote  of  the  taxpayers  for  ratification. 
ELKTON,  MD.— The  application  of  the  Elkton,  Newark  &  Eastern  Shore 

Railroad  for  a  franchise  here  is  pending  before  the  Council.  The  company 
proposed  to  build  from  Elkton  to  Delaware  City  via  Newark  to  connect  with 
the  road  at  the  latter  point  and  then  use  the  tracks  of  the  Wilmington  City 
1-iailway  Company  into  Wilmington.  From  Delaware  City  the  company  also 
proposes  to  build  down  the  eastern  shore  of  Maryland. 
ELKTON,  MD.— The  Kent  &  Cecil  Electric  Railway  and  the  Newark, 

Elkton  &  Eastern  Shore  Electric  Railway  Company  have  applications  pend- 
ing before  the  City  Council  for  franchises  here. 

WORCESTER,  MASS.— The  Aldermen  have  voted  to  give  the  Worcester 
Consolidated  Street  Railway  leave  to  withdraw  its  petition  for  an  extension 
of  its  tracks  in  Summer  Street,  designed  to  enable  the  Worcester  &  South- 
bridge  Street  Railway  Company  to  run  cars  for  the  transportation  of  freight 
and  express  matter  as  provided  in  its  charter.  The  Aldermen  denied  tne 
petition  on  the  ground  that  the  privilege  of  crossing  the  tracks  of  the  Boston 
&  Maine  Railroad  at  grade  on  Summer  Street  by  the  freight  cars  of  the 
street  railway  line  might  delay  the  abolition  of  grade  crossings  in  the  city. 
The  Aldermen  probably  will  give  the  Southbridge  line  an  apportunity  to  reach 
a  terminal  depot  in  this  city  over  another  route. 

WAREHAM,  MASS.— It  is  feared  that  the  building  of  the  Plymouth,  Car- 
ver &  \\'areham  Street  Railway  may  be  delayed  through  a  conflict  of  authority 

between  the  Railroad  Commissioners  and  the  Selectmen  of  the  town.  A  grant 
of  location  has  been  drawn  up  by  the  Selectmen  and  presented  to  the  Railroad 
Commissioners,  but  approval  has  been  refused,  because  the  Selectmen  are 
given  the  right  of  determining  what  kind  of  poles  shall  be  used,  what  the 
material  between  the  rails  shall  he,  where  and  how  many  street  lights  shall 
be  maintained  and  the  rate  of  fare  to  be  charged  within  the  town.  The  com- 

missioners also  object  to  clause  which  gives  to  the  Selectmen  the  authority  to 
supervise  the  construction  at  the  expense  of  the  builders.  The  Railroad  Com- 

missioners hold  that  it  conflicts  with  the  rights  of  the  company.  Counsel  for 
the  town  disputes  this.  It  seems  likely  that  a  test  case  will  be  made,  as 
neither  side  appears  to  be  willing  to  give  way. 
PITTSFIELD,  MASS.— The  Berkshire  Street  Railway  Company  will  build 

an  overhead  bridge  over  the  tracks  of  the  New  York,  New  Haven  &  Hartford 
Railroad  at  Lenoxdale. 

GREENFIELD,  MASS.— The  Greenfield  &  Turners  Falls  Street  Railway 
Company  will  start  work  early  in  the  spring  on  its  Conway  extension.  This 
company  and  the  Conway  Street  Railway  Company  are  negotiating  for  the 
joint  use  of  tracks  over  a  portion  of  their  routes. 
WORCESTER,  MASS.— The  Worcester  Board  of  Aldermen  has  barred  the 

way  for  the  location  of  a  freight  station  for  street  railways  near  the  union 
passenger  station,  W'orcester,  by  granting  leave  to  withdraw  on  a  petition  for locations  brought  by  the  Worcester  Consolidated  Street  Railway  Company. 
This  was  partly  due  to  the  objections  raised  by  the  Boston  &  Maine  Railroad 
and  the  f.eeling  that  there  should  be  freight  stations  established  which  could 
be  reached  by  streets  less  frequently  traveled. 
STURBRIDGE,  MASS.— The  Selectmen  of  Sturbridge  have  granted  the 

petition  of  the  Hartford  &  Worcester  Street  Railway  Company  for  locations 
in  that  town. 

WEBSTER,  MASS. — Boston  capitalists  are  said  to  have  in  contemplation 
the  construction  of  an  electric  railway  between  Southbridge  and  Webster,  12 
miles  distant. 
AMHERST,  MASS.— The  Amherst  &  Sunderland  Street  Railway  Company 

has  begun  the  operation  of  its  line  to  Pelham. 
GREENFIELD,  MASS.— The  Greenfield,  Deerfield  &  Northampton  Street 

Railway  Company  has  completed  its  roadbed  between  Greenfield  and  South- 
ampton, a  distance  of  20  miles. 

WESTFIELD.  MASS.— The  Woronoco  Street  Railway  Company  will  begin 
early  in  the  spring  the  construction  of  a  line  to  Holyoke.  Orders  are  now 
being  placed  for  some  of  the  material. 
MARQUETTE,  MICH.— The  Council  has  passed  an  ordinance  extending 

for  seventeen  years  the  franchise  of  the  Marquette  City  &  Presque  Isle  Street 
Railway  Company. 
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The  New  York  Hearing 

The  hearing  before  the  Railroad  Commissioners  on  the  sur- 
face traffic  conditions  in  Manhattan  Borough  on  Jan.  22  is 

reported  in  detail  elsewhere  in  this  issue,  and  was,  on  the 

whole,  very  satisfactory.  One  of  the  most  interesting  features 
of  the  meeting  was  the  fact  that  the  engineering  committee  of 

the  Merchants'  Association  withdrew  at  the  hearing  several  of 
the  seventeen  recommendations  originally  made  by  the  asso- 

ciation. Among  them  were  the  following:  The  proposal  to 
have  all  the  cars  equipped  with  vestibules,  that  of  turning  the 
Lexington  Avenue  cars  off  Broadway  at  Fourteenth  .Street 

and  running  them  up  Fourth  Avenue  to  Twenty-Third  Street, 
the  proposed  change  of  the  Broadway  and  Sixth  Avenue 

routes  at  Thirty-Fourth  Street,  and  the  suggested  extension 
of  the  Broadway  route  through  Fifty-Ninth  Street.  The 

engineering  committee  of  the  Merchants'  Association  also 
withdrew,  in  a  qualified  way,  the  proposal  to  issue  transfers  at 
all  junction  points,  and  said  that  while  the  members  were  not 
in  possession  of  sufficient  accurate  information  to  warrant  an 
expression  of  opinion,  it  did  not  appear  advantageous  to  throw 
additional  traffic  on  overcrowded  lines  for  the  mere  purpose  of 
extending  the  transfer  privilege.  This  is  a  point  which  we 

have  constantly  advocated,  but  we  further  believe  that  a  re- 
duction of  the  present  number  of  points  at  which  transfers  are 

given  at  present  can  also  advantageously  be  made.    On  the 

regulation  of  vehicle  traffic  the  engineers  of  the  association 

^i^Tpok  an  even  more  advanced  position  than  the  transportation- 

\%Xpert  of  the  Board,  and  advocated  the  promotion  of  re- 

str|ptive  regulations  for  all  of  Broadway  south  of  Fifty-Ninth 
eet.   Why  this  suggestion  should  be  restricted  to  Broadway 
es  not  appear  clear,  because  the  congestion  from  vehicles  on 

some  of  the  side  streets,  like  West  Broadway,  West  Street  and 
Hudson  Street,  and  on  most  of  the  crosstown  streets  below 
Fourteenth  Street,  on  which  cars  are  run,  are,  if  anything, 
worse  than  on  Broadway  itself. 

The  contention  of  the  railway  company  that  a  sufficient  car 

service  is  being  run  above  Twenty-Third  Street  on  the 
Third  Avenue,  Lexington  Avenue,  Seventh  Avenue,  Eighth 
yVvenue  and  Ninth  Avenue  lines  to  more  than  accommo- 

date the  traffic  at  all  hours  of  the  day,  except  the  rush 
hours,  we  consider,  was  amply  demonstrated  at  the  hearing  by 
the  tables  offered  in  evidence  there,  and  which  are  reproduced 

graphically  in  this  issue.  It  will  be  seen  from  this  record  that 
on  practically  all  of  these  lines  the  seating  capacity  far  exceeds 
the  number  of  passengers  in  the  hours  under  discussion,  and 
in  some  cases  is  more  than  double  the  number  of  passengers 

carried.  The  chief  trouble  in  the  past,  in  our  opinion,  has  been 

caused  partly  by  the  fact  that  the  downtown  divisions  of  all 
of  these  lines  have  been  blocked  by  vehicle  traffic,  and  partly 

because  passengers  have  been  encouraged  to  crowd  onto  the 
Madison  Avenue  and  Broadway  lines  through  a  too  liberal 

system  of  transfers.  The  Merchants'  Association  laid  great 
stress  on  the  importance  of  spur  terminals  on  the  lines  west  of 
Broadway  to  the  intersections  with  that  thoroughfare  of  a 

number  of  streets  like  Vesey,  Broome  and  Canal.  Until,  how- 
ever, a  satisfactory  service,  so  far  as  speed  is  concerned,  is 

given  on  these  side  streets,  we  do  not  believe  that  passengers 
can  be  attracted  to  any  considerable  extent  to  them  from 
the  Broadway  line. 

The  report  of  the  transportation  expert  of  the  Board  is  also 

published  elsewhere  in  this  issue,  and  is  particularly  interest- 
ing because  of  the  suggestion  contained  in  it  to  construct  a 

subway  under  Thirty-Fourth  Street  for  the  use  of  the  Broad- 

way cars,  and  thus  eliminate  the  congested  triangular  cross- 
ing at  that  point.  No  opinion  was  expressed  by  the  repre- 

sentatives of  the  railway  company  present  at  the  hearing  as  to 
this  feature  of  the  report  or  by  the  engineering  committee  of 

the  Merchants'  Association.  Mr.  King,  of  the  Merchants' 
Association,  has,  however,  endorsed  the  plan  provided  suf- 

ficient head  room  can  be  secured  at  that  point  above  the  pro- 
posed Pennsylvania  tunnel  to  accommodate  the  subway  and 

also  the  proposed  tunnel  of  the  Interborough  Rapid  Transit Company. 

Taken  as  whok,  we  do  not  see  that  the  modified  report  of 

the  engineering  committee  of  the  Merchants'  Association 
differs  materially  from  that  of  the  transportation  expert  of  the 

Board,  except  in  the  question  of  having  two  conductors  on 
each  car  and  in  certain  details  regarding  the  character  of  ser- 

vice at  present  given  on  some  of  the  lines  east  and  west  of 
Broadway.  The  former  question,  which  we  regard  as  a  very 
important  one  in  railway  work,  is  discussed  below;  the  latter 
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is  a  question  of  fact  and  should  easily  be  capable  of  determina- 
tion. There  is  one  point  in  connection  with  the  matter,  how- 

ever, which  we  commend  to  the  consideration  of  the  Railroad 

Commissioners  as  well  as  to  the  transportation  committee  of 

the  Merchants'  Association.  The  street  railway  traffic  in  New 
York  is  certain  to  grow  rapidly  in  the  future,  and  the  annual 
increase  will  probably  be  in  very  nearly  the  same  ratio  as  it  has 
been  during  the  past  fifteen  years.  The  consequence  is  that 

any  steps  taken  to  give  increased  facilities  to  the  railway  com- 
panies in  New  York  should  not  be  made  from  the  viewpoint 

only  of  the  present  requirements,  but  should  be  so  adequate 
that  as  these  years  come  the  company  will  be  in  a  position 

properly  to  care  for  the  increasing  numbers  of  people  who  will 
demand  transportation. 

Two  Conductors  on  Cars 

In  a  previous  issue  it  was  mentioned  that  there  was  a  well 
defined  movement  in  New  York  to  require  the  surface  railway 
companies  to  place  two  conductors  on  every  car  during  the 

rush  hours  and  on  all  long  cars  at  all  hours.  Without  attempt- 
ing to  trace  the  origin  of  this  movement  it  is  sufficient  to  say 

that  it  was  voiced  by  the  Mayor  in  his  recent  annual  message 
TO  tne  Board  of  Aldermen,  and  was  again  brought  prominently 

to  the  front  by  the  Merchants'  Association  of  New  York  in  the 
recent  hearings  before  the  State  Board  of  Railroad  Commis- 

sioners upon  several  matters  affecting  the  operation  of  the 
surface  lines.  This  is  a  question  which  in  its  very  nature 
cannot  be  considered  as  local  to  New  York,  and  it  is  no  more 

than  proper  that  it  should  be  considered  upon  the  broad  ground 

of  being  applicable  to  all  cities  where  the  rush-hour  passenger 
traffic  has  outstripped  the  transportation  facilities  and  the  con- 

ditions of  overcrowding  are  thereby  accentuated  in  the  public 
mind. 

The  reasons  given  in  support  of  the  demand  for  two  con- 
ductors are  varied,  but  they  are  all  based  upon  the  one  idea  that 

with  a  crowded  car  (especially  the  larger  cars)  one  conductor 
cannot  do  justice  to  the  company  and  to  the  public  at  the 
same  time.  The  proposal  seems  to  be  that  there  shall  really  be 
but  one  conductor  on  the  car,  who  shall  remain  on  the  rear 

platform  and  have  charge  of  the  car  movement.  At  the  same 

time  he  will  assist  passengers  in  boarding  and  alighting  and 
look  out  in  every  way  for  their  safety.  The  second  man,  while 
nominally  a  conductor,  will  become  in  reality  only  a  ticket 
taker  or  fare  collector.  He  will  at  the  same  time  look  after  the 

comfort  of  the  passengers,  seeing  that  the  car  is  properly  venti- 
lated, that  thoughtless  persons  who  spit  on  the  floor  are  re- 

minded of  the  santitary  requirements,  etc.  All  of  this  looks 

and  sounds  very  well  to  the  general  public,  and  it  is  not  strange 
that  the  idea  has  appealed  with  great  force  to  those  who  are 
not  familiar  with  the  conditions  under  which  the  operation 
of  cars  is  conducted.  Its  plausibility  is  what  renders  the 

proposition  a  particularly  difficult  one  for  the  railway  com- 
panies to  combat.  It  seems  to  have  appealed  to  the  women 

of  New  York  more  strongly  than  to  the  men,  for  the  idea  has 

been  championed  by  the  several  women's  associations  for  some 
time,  and  a  representative  delegation  of  th'e  officers  of  these 
associations  was  in  attendance  before  the  Board  of  Railroad 

Commissioners  at  the  recent  hearings  to  urge  its  adoption. 
It  is  probably  within  bounds  to  say  that  no  practical  railroad 

man  of  broad  experience  can  be  found  who  is  willing  to  go  on 
record  that  two  conductors  on  a  street  car  are  necessary  or 
desirable.  It  would  certainly  seem  that  any  question  where 

safety  of  operation  is  involved  should  be  divorced  entirely  from 

sentiment  and  high-sounding  platitudes,  and  decided  solely 
upon  its  merits  as  a  practical  railway  problem. 

Let  us  take  up  the  situation  as  it  exists  to-day  in  New  York. 

The  proposition  of  the  Merchants'  Association  is  that  "two 
conductors  be  used  on  every  car  during  the  rush  hours  and  on 

the  long  cars  at  all  times."  The  question  may  fairly  be  asked 
whether  the  first  clause  refers  to  all  lines  or  only  to  certain  lines 

with  heavy  traffic  ?  It  is  certainly  conceivable  that  there  are 
certain  lines  in  Manhattan,  Brooklyn  and  Queens  on  which 
the  traffic  would  not  at  any  time  require  two  conductors.  The 

other  proposition  is  that  the  long  cars  shall  have  two  con- 
ductors at  all  times.  Here  it  may  be  asked  how  long  must  the 

car  be  before  this  requirement  shall  take  effect  ?  There  are  so 
many  different  lengths  of  cars  that  it  would  seem  only  right, 
if  the  distinction  is  to  be  made  between  long  and  short  cars, 

that  the  limit  of  length  be  specifically  stated.  One  would  natur- 
ally suppose  that  the  crowded  condition  of  the  cars  and  not 

their  length  should  be  the  determining  factor.  As  between  a 
long  car  with  no  standing  passengers  and  a  short  car  with  the 

aisle  filled,  it  might  be  found  that  each  car  had  the  same  num- 
ber of  passengers,  and  yet  the  long  cars  would  be  easier  for 

one  conductor  to  handle  than  the  short  one.  As  a  rule,  the 

short  cars  are  more  likely  to  become  crowded  than  the  long 
ones,  and  it  would  seem  that  in  such  a  case  the  distinction  as 

to  length  is  rather  absurd. 

It  is  a  well-recognized  and  cardinal  principle  of  railway 
operation  that  where  safety  is  involved  there  shall  be  no  divided 
responsibility.  Two  conductors  on  one  car  means  a  divided 
responsibility.  It  might  seem  to  one  not  experienced  in  the 

science  of  railway  operation  that  a  theoretical  division  of  re- 
sponsibility between  two  conductors  could  be  made  and  en- 

forced, but  practical  railway  men  who  have  devoted  their  lives 
to  the  business  say  it  cannot  be  done  with  safety. 

Instances  are  multiplied  every  day  and  with  every  trip  of 

every  car  where  passengers  say  to  the  conductor  who  collects 

the  fares:  "Let  me  off  at  'G'  Street,"  or  "Stop  at  the  next 
corner."  In  such  a  case  will  the  conductor  who  collects  the 
fares  or  the  conductor  on  the  rear  platform  become  responsible 

for  stopping  the  car?  Must  the  conductor  inside  who  collects 

fares  transmit  that  request  through  a  crowded  car  to  the  con- 
ductor on  the  rear  platform  who  controls  car  movement  before 

any  signal  can  be  given?  This  is  only  one  instance  of  where 
the  question  of  responsibility  commences  to  get  mixed,  and  it 
is  one  that  is  likely  to  happen  frequently.  We  believe  there 

are  a  great  many  things  which  concern  the  safety  and  regu- 
larity of  the  service,  and  in  which  one  man,  in  spite  of  all  rules, 

would  frequently  depend  upon  the  other  fellow.  Here  are  a 
few  of  the  things  in  which  it  is  almost  a  foregone  conclusion 
that  an  interchange  of  duties  would  often  depend  upon  the 
convenience  of  one  or  the  other  employee : 

(1)  Examination  of  bulletin  board  and  getting  of  correct  time 
before  starting  work. 

(2)  The  display  of  proper  signs,  adjustment  of  fenders  and 
knowing  that  the  car  is  equipped  with  the  necessary  signals  and 
safety  appliances. 

(3)  The  proper  adjustment  and  fastening  of  gates,  side  bars 
and  side  steps. 

(4)  The  reporting  of  dangerous  defects  or  breakages  in  ap- 
paratus, equipment  or  track,  or  the  dangerous  proximity  of  ob- 

structions alongside  the  track. 
(5)  Flagging  the  car  over  dangerous  steam  railroad  crossings. 
(6)  Assuming  control  and  taking  necessary  action  in  case  of 

accident  involving  personal  injury,  etc. 
(7)  The  giving  of  proper  signals  from  conductor  to  motorman 

and  the  interpretation  of  bell  signals  from  motorman  to  conductor, 
such  as  back-up  signals,  set  the  rear  brake  signals,  etc. 

(8)  The  taking  of  necessary  precautions,  such  as  turning  on 
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light  circuits  in  case  of  thunderstorms  with  severe  lightning. 
(9)  The  responsibility  when  car  becomes  disabled  and  emer- 

gency action  is  necessary. 
(10)  The  resetting  of  facing  point  switches  (ordinarily  little 

used)  and  leaving  them  O.  K.  for  the  main  track. 
(11)  The  responsibility  for  accepting  for  passage  and  taking 

aboard  the  car  intoxicated  persons  who  cannot  care  for  them- 
selves or  who  are  disorderly  or  obnoxious,  and  the  responsibility 

of  ejecting  such  persons  when  necessary. 

(12)  The  enforcement  of  the  company's  rules  and  the  city  or- 
dinances, such,  for  example,  that  passengers  are  not  permitted  to 

ride  on  the  front  platform,  which  is  considered  a  safety  regulation. 
(13)  The  announcing  of  streets,  transfer  points,  route,  destina- 

tion, etc. 
(14)  The  execution  of  all  special  orders  as  well  as  all  the  rules 

upon  which  safety  depends. 
The  conductor  whose  specific  duty  it  would  be  to  collect  fares 

would  necessarily  spend  a  considerable  portion  of  his  time  on 
the  rear  platform,  because  he  would  go  there  to  collect  fares 
and  because  he  could  from  there  best  keep  track  of  those  who 

enter.  The  presence  of  another  conductor  would  naturally  in- 
•vite  conversation  and  possible  neglect  of  duty  upon  the  part 
of  one  or  both  conductors.  We  believe  that  such  a  condition  of 
affairs  will  inevitably  result  in  confusion  and  accident. 

There  are  other  factors  in  the  case,  and  one  of  them  is  that 
in  this  demand  for  two  conductors  there  is  no  distinction  made 

as  between  open  and  closed  cars.  It  must  be  remembered  that 

open- cars  are  operated  in  Xew  York  for  seven  months  or  eight 
months  of  the  year,  and  that  the  operating  conditions  with 
open  cars  are  quite  different  from  closed  cars.  It  would  seem 
almost  absurd  to  place  two  conductors  on  open  cars  and  require 
one  of  them  to  do  nothing  but  stand  on  the  rear  platform  and 
assist  in  confusing  the  work  of  the  man  on  the  side  step,  who 
comes  into  direct  contact  with  the  passengers  and  must  act 
quickly  upon  their  requests.  Considered  in  every  possible  light 

two  conductors  violate  the  cardinal  principle  of  undivided  re- 
sponsibility as  necessary  to  safety  in  operation.  We  firmly  be- 

lieve, therefore,  that  those  who  advocate  this  proposition  are 
entering  upon  dangerous  ground  when  they  propose  to  take 
away  from  trained  experts  in  the  science  of  railway  operation 
the  responsibility  for  safety,  and  place  it  upon  men  engaged  in 
other  lines  of  business,  and  upon  women  who  imagine  they 
could  run  a  railroad. 

Franchise  Taxes  in  New  York 

In  the  discussion  of  the  franchise  tax  decision  by  city  officials 
and  advocates  of  the  Ford  bill  throughout  the  State,  there 
seems  to  be  a  fixed  determination  to  evade  the  evident  purpose 
of  the  Appellate  Division  in  ruling  that  certain  provisions  of 
the  law  were  unconstitutional,  without  complying  with  the 

spirit  of  the  court's  decree.  Many  subterfuges  have  been  sug- 
gested, and  the  spectacle  is  presented  of  city  governments  re- 
sorting to  methods  that  are  at  least  questionable  to  collect 

taxes  from  corporations.  In  this  scramble  for  jjlunder  New 
York  has  led  the  way,  without  any  attempt  at  disguising  the 
fact  that  the  city  had  no  valid  claim  recognized  by  law.  The 
attitude  of  these  officials  suffers  by  comparison  with  that  of  the 
State  officials,  who  have  displayed  a  higher  regard  for  the 
amenities  as  well  as  the  respect  which  is  due  the  process  of  the 
court  and  its  rulings. 

The  Attorney-General  has  determined  to  appeal  the  case,  and 
the  Governor  has  decided  to  await  the  decision  of  the  higher 
court  before  attem])ting  to  secure  the  enactment  of  the  lull 
which  he  has  advocated  in  place  of  the  present  measure.  Those 
who  favor  the  Ford  bill,  however,  have  caused  to  l)e  inlroduccd 

the  original  Vord  P'rancbise  Tax  Law,  without  any  of  the 
clauses  which  have  since  been  declared  unconstitutional.  The 

Ford  bill,  passed  at  the  regular  session  of  the  Legislature  in 

1899,  did  not  create  a  State  Tax  Commission,  and  did  not  pro- 
vide for  any  rebate  to  corporations  that  had  specially  agreed  to 

pay  certain  sums  to  municipalities  for  privileges  they  enjoyed. 

Both  of  these  provisions  were  inserted  at  the  extraordinary  ses- 

sion of  1899,  and  both  have  since  been  declared  unconsti- 
tutional. It  is  not  seriously  considered  that  the  proposed 

measure  will  be  enacted  in  opposition  to  the  views  of  the  Gov- 

ernor, who  believes  the  principle  of  the  Ford  bill  is  wrong. 

The  Attorney-General,  in  announcing  his  decision  to  appeal 

the  case,  stated  that  he  would  contend  upon  the  argument  of 

the  special  franchise  tax  appeal  before  Court  of  Appeals, 

among  other  things,  that  the  first  section  of  the  Franchise  Tax 

law,  defining  these  franchises  as  real  estate,  and,  therefore, 

taxable  property,  is  in  no  way  affected  by  the  decision  of  the 

Appellate  Division,  and  that  the  only  effect  of  this  decision, 

if  sustained  by  the  Court  of  Appeals,  would  be  to  cause  the  as- 
sessment to  be  made  by  the  local  assessors  of  each  city,  town 

and  village,  instead  of  by  the  State  Tax  Commissioners,  as  it 

has  been  done  since  the  statute  was  enacted.  The  Attorney- 
General  will  hasten  the  presentation  of  the  case,  and  in  this  he 
will  have  the  co-operation  of  the  corporations  affected,  as  they 

are  naturally  de -.irons  of  having  a  final  decision. 

Lessons  from  Chicago 
At  last,  after  months  of  delay  and  anxiety,  it  would  appear 

tliat  the  settlement  of  the  franchise  question  in  Chicago  is  at 

least  in  sight,  although  it  may  be  some  distance  off  in  point  of 
time.  It  is  very  unfortunate,  both  for  the  interests  of  the 

Chicago  public  and  for  the  companies,  that  this  matter  has 
been  delayed  so  long.  It  is  not  necessary  here  to  go  into  the 
history  of  the  attempts  of  franchise  renewals  in  Chicago  in 
times  past.  It  is  sufficient  to  rejoice  that  there,  is  a  prospect 

that  Chicago  will  before  many  years  have  a  surface  transporta- 
tion system  which  will  have  no  superior  on  the  American  con- 

tinent. The  franchise  question  developments  (or  lack  of 

developments)  in  Chicago  have  been  dealt  with  in  detail  in  our 
columns  for  many  months  back,  and  it  is  opportune  now,  as  it 
has  been  before,  to  call  attention  to  a  few  lessons  which  street 

railway  managers  and  stockholders  as  well  as  the  general 
public  can  learn  from  conditions  in  Chicago. 

A  large  amount  of  money  must  be  soon  spent  in  that  city  in 
reconstructing  the  street  railway  properties,  and  fortunate  is 
the  company  that  has  freed  itself  as  far  as  possible  of  heavy 
financial  oliligations  as  a  preparation  for  this  great  expenditure. 

Franchises  in  few  cities  are  perpetual,  and  when  they  expire 
there,  should  be  some  financial  provision  for  either  a  return  of 

the  money  invested  to  the  stock  and  liondholdcrs  or  for  a  gen- 
eral reconstruction  if  the  physical  condition  of  the  property 

has  been  allowed  to  deteriorate  pending  franchise  renewals. 
It  is  most  desirable  in  any  case  if  it  is  a  possible  thing  that 

franchise  renewal  matters  be  fixed  up  several  years  in  advance 
of  the  franchise  expiration.  If  it  had  been  possible  much  hard 

feeling  as  well  as  public  disconiftui  and  financial  loss  on  the 
part  of  the  companies  would  have  been  avoided  in  Chicago 
if  franchise  renewals  could  have  been  arranged  five  years  ago 

at  the  time  such  an  attempt  was  made.  Public  sentiment, 

however,  was  against  this,  and  the  public  have  been  the  ones 
to  suffer  most  in  consequence.  It  is  only  reasonable  to  expect 
that  nn  ciim])any  will  invest  a  large  amount  in  the  property 
where  the  franchise  is  about  to  expire  with  uncertainties  as  to 
the  terms  of  renewal.  It  is,  therefore,  just  as  much  the  duty  of 
the  authorities  as  it  is  tb.at  of  the  com]);iny  to  seek  to  make 
such  provision  that  the  company  will  not  be  obliged,  in  self 
defense,  to  neglect  the  maintenance  of  its  property. 
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SOUTHERN  OHIO  INTERURBAN  IMPROVEMENTS 

For  several  months  there  has  been  a  movement  on  foot  to 

make  arrangements  for  the  operation  of  through  cars  from 
Cincinnati  to  Toledo,  on  electric  lines,  and  through  the  consoli- 

dation of  the  Southern  Ohio  Traction  Company  with  several 

other  properties  in  the  southern  part  of  Ohio,  the  Pomeroy- 

JNTERURCAN  HEADOUAKTERS  AND  EXPRESS  STATION  AT  HAMILTON 

Mandelbaum  syndicate,  of  Cleveland,  formed  the  Cincinnati, 
Dayton  &  Toledo  Traction  Company  to  accomplish  this  object. 

As  implied  in  its  name,  this  company  will  form  the  basis  for 
consolidation,  or  at  least  a  traffic  arrangement,  with  other 
roads  already  in  operation  or  nearly  completed,  to  provide 
the  unbroken  line  from  the  Ohio  River  to  Lake  Erie.  These 

roads  are  the  Dayton  &  Troy,  operating  from  Dayton  to  Piqua, 
the  Western  Ohio,  under  construction  from  Piqua  to  Findlay, 
and  the  Toledo,  Bowling  Green  &  Southern,  operating  from 
Findlay  to  Toledo. 

The  Western  Ohio  Railway  will  be  completed  next  summer, 
and  in  anticipation  of  through  traffic  a  number  of  improvements 
are  being  made  on  the  present  Cincinnati,  Dayton  &  Toledo 

Traction  Company's  line  between  Cincinnati  and  Daytou.  As 
is  generally  known  the  Southern  Ohio  Traction  Company  was 

formed  in  1900,  through  the  consolidation  of  the  Dayton  Trac- 
tion Company,  operating  from  Dayton  to  Miamisburg;  the  Cin- 

cinnati &  Miami  Valley  Traction  Company  operating  from 
Miamisburg  to  Hamilton,  and  the  Cincinnati  &  Hamilton 
Electric  Street  Railway,  operating  from  Hamilton  to  College 
Hill.  These  lines  were  among  the  pioneer  electric  roads  of 
Ohio,  and  were  built  almost  wholly  along  highways,  with  but 
little  regard  for  grades  and  curves  or  roadbed,  and  the  tracks 
were  of  the  same  character  as  those  commonly  used  on  the 
earlier  roads. 

The  improvements  made  during  the  last  j'ear  have  been 
very  extensive.  The  feeder  systems  and  trolley  line  have  been 
entirely  rebuilt  with  the  heaviest  kind  of  construction.  Por- 

tions of  the  track  have  been  relaid  and  the  grades  have  been 
greatly  improved.  Between  Hamilton  and  Dayton  three  wooden 

bridges  were  replaced  with  I-beam  steel  bridges,  and  a  consid- 
erable portion  of  the  road  was  retied  and  reballasted.  Between 

Middletown  and  Franklin,  6  miles  were  retied  and  reballasted, 

and  a  2310-ft.  trestle  was  abandoned,  new  roadbed  built  and 

tracks  relaid.  Near  Franklin  a  long  trestle  along  a  neck  of  the 
river  was  abandoned,  and  right  of  way  was  secured  along  the 
canal  bank  for  a  distance  of  over  a  mile.  At  Clear  Creek  a 

large  trestle  was  rebuilt  and  concrete  piles  placed  in  the  chan- 
nel of  the  creek.  Between  Franklin  and  State  Dam  the  com- 

pany has  purchased  a  private  right  of  way  formerly  owned 

by  the  Big  Four  Railway,  which  will  be  used  for  double-track- 
ing, and  to  afford  means  for  reaching  a  fine 

gravel  pit.  A  number  of  hopper-bottom 
dump  gravel  cars  have  been  purchased,  and 

the  greater  portion  of  the  road  will  be  re- 
ballasted. At  present  the  company  is  en- 

gaged in  rebonding  the  entire  interurban  sys- 
tem with  lo-in.  United  States  bonds,  fur- 

nished by  the  American  Steel  &  Wire  Com- 
pany, and  at  the  same  time  it  will  replace  the 

present  angle-bars  with  22-in.  bolt  continu- 
ous rail  joints.  This  work  will  be  finished 

before  the  opening  of  heavy  trafific  next 
spring. 

Running  into  Dayton  the  company  has 
]nirchased  2^2  miles  of  private  right  of  way, 

and  this  has  been  double-tracked.  To  pro- 
vide for  heavy  traffic  at  this  end  of  the  line 

the  company  has  installed  at  the  Dwyer 
power  station  a  storage  battery  of  290  cells, 
furnished  by  the  Electric  Storage  Battery 

Company.  This  is  connected  in  series  with 
the  Dwyer  station,  and  cuts  in  automatically 
when  the  load  is  heavy. 

The    Hamilton    &    Lindenwald  Electric 

Transit  Company,  operating  9  miles  of  city 
track,  which  was  acquired  by  the  syndicate 
early  last  year,  and  which  became  a  part  of 
the   Cincinnati,   Dayton   &  Toledo  system 

under  the  recent  consolidation,  has  been  greatly  improved. 

Twenty-two  new  city  cars  have  been  installed,  and  the  tracks 
and  service  greatly  improved,  with  the  result  that  the  earnings 

NEW  TRACK  AND  OVERHEAD  CONSTRUCTION  OF  CINCIN- 
NATI, DAYTON  &  TOLEDO  SYSTEM 
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showed  an  average  increase  of  40  per  cent  during  the  last  year. 
The  most  important  improvement  made  to  the  system  was  the 

absorption  of  the  Cincinnati  &  Northwestern  Railroad,  a  steam 
line  operating  from  College  Hill  Junction  to  Mount  Healthy, 
affording  a  much  better  entrance  to  Cincinnati  than  was  here- 

tofore possible.  Incidentally  it  might  be  mentioned  that  this 
was  the  first  steam  road  in  Ohio  to  be  absorbed  by  an  electric 
street  railway,  and  the  right  of  a  road  of  the  latter  class  to 
absorb,  or  consolidate  with,  a  steam  road  was  questioned  by 
a  rival  company,  but  the  litigation  resulted  in  a  decision  in 
favor  of  the  electric  company. 

For  years  the  interurban  roads  have  been  kept  out  of  the 
heart  of  Cincinnati  through  the  antagonism  of  the  Cincinnati 
Traction  Company,  made  doubly  effective  by  the  broad  gage 
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in  these  columns,  the  Cleveland  people  have  recently  perfected 

a  "community  of  interests"  with  the  Widener-EIkins  syndicate 
of  Philadelphia,  which  controls  the  Cincinnati  Traction  Com- 

pany. The  Philadelphia  people  have  obtained  an  interest  in 
tlie  Cincinnati,  Dayton  &  Toledo,  the  Miami  &  Erie  Canal 

Transportatioti  Company,  better  known  as  the  "electric-mule 
project,"  and  other  propositions  promoted  by  the  Pomeroy- 
Mandelbaum  people,  and  one  of  the  provisions  of  the  agreement 
was  that  the  Cincinnati,  Dayton  &  Toledo  should  be  afforded 
direct  entrance  to  Fountain  Square,  Cincinnati.  To  this  end 
an  interurban  terminal  company  has  been  incorporated,  and 
either  by  means  of  a  private  right  of  way,  or  a  new  city  route 
not  at  present  occupied  by  lines,  the  interurbans  are  to  be 
admitted  into  the  city.  However,  until  this  step  can  be  taken 

the  Cincitinati  Traction  Company  has  agreed  to  furnish  a  num- 
ber of  long  double-truck  cars  to  be  fitted  to  conform  to  the 

double  trolley  and  wide  -gage  city  tracks.  They  will  have  cross 
seats  and  will  be  labeled  and  painted  to  conform  to  the  Cincin- 

nati, Dayton  &  Toledo  cars,  and  will  operate  on  the  schedule 
and  headway  of  the  interurban  line.  A  loop  at  the  Spring 
Grove  Avenue  terminal  station  will  permit  passengers  to  step 
from  one  car  into  the  other  without  difficulty  or  annoymg  delay. 
These  cars  will  operate  over  a  short  route  which  will  reduce 
the  ruiming  time  to  and  from  Fountain  Square  by  about  twenty 
minutes. 

In  electrifying  tlic  old  steam  road,  the  Cincinnati,  Dayton  & 

street  Bailwag  jMrnal  .J.I^^Sl 
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tracks  and  the  double  trolley  system  used  on  its  lines.  College 
Hill,  the  former  southern  Ohio  terminus,  is  about  8  miles  from 
the  center  of  the  city,  and  while  it  is  reached  by  one  of  the 
lines  of  the  Cincinnati  Traction  Company,  the  service  is  infre- 

quent, and  the  lack  of  proper  connections  has  proved  a  serious 
handicap  to  the  old  Southern  Ohio  Traction  Company.  The 
purchase  of  the  steam  road  and  an  extension  of  half  a  inile 
brought  the  interurban  cars  to  Spring  Grove  Avenue,  5  miles 
from  the  center  of  the  city,  and  this  affords  good  connections 
with  two  city  lines,  which  give  frequent  service.  At  the  new 
terminus  the  company  built  a  neat  passenger  and  freight  station 
with  car  shed  and  platform,  ticket  offices,  waiting-room,  toilet 
rooms  and  other  conveniences.  Baggage  is  checked  from  this 
point,  and  packing  express  is  brought  from  all  parts  of  the  city 

in  the  Southern  Ohio  Express  Company's  express  wagons. 
This  particular  feature  of  the  service  was  explained  in  Mr. 

Lang's  article  in  the  last  Convention  Souvenir  of  the  Street 
Railway  Journal. 

The  aim  of  the  syndicate  to  gain  a  still  better  entrance  to 
Cincinnati  seems  about  to  be  consummated.  As  already  related 

FREIGHT  LOCOMOTIVE 

Toledo  has  built  an  exceptionally  good  electric  line.  The  road- 
bed was  widened  and  double  track  laid  with  70-lb.  T-rail.  Span 

suspension  overhead  is  used,  and  poles  are  35  ft.  tall,  with  8-in 
tops.  The  tracks  are  heavily  ballasted  with  washed  rock,  and 
are  bonded  with  0000  Protected  bonds.  The  trolley  wires  are 
0000,  and  there  are  two  0000  feeders  on  cross-arms.  The  poles 
carry  lines  for  high-tension  service,  but  at  present  they  are  not 
in  use.  On  account  of  heavy  freight  traffic  and  unusual  grades 
at  this  end  of  the  line  the  current  consumption  is  very  heavy. 
One  of  these  grades  is  4^/2  per  cent,  and  is  2  miles  long.  A 
temporary  sub-station  has  been  erected  to  take  care  of  this  part 
of  the  service,  current  for  which  is  supplied  by  the  Cincinnati 
Edison  Company,  at  3600  volts  alternating  current,  and  reduced 
to  550  volts  direct  current  by  means  of  static  transformers  and 
rotary  converter.  This  arrangement  is  only  temporary,  and  it 
will  be  used  only  until  contemplated  improvements  are  per- 
fected. 

Aside,  from  the  sub-station,  which  feeds  only  the  new  h'ne, 
and  the  battery  installation  at  Dwyer,  before  mentioned,  the 
company  has  made  no  additions  to  its  power  equipment  in  sev- 
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eral  years,  the  four  original  stations  of  the  consolidated  prop- 
erties being  still  in  use.  Much  of  the  generating  equipment  is 

consequently  out  of  date,  yet,  although  the  traffic  has  increased 

tremendously  during  the  last  two  years,  the  per  cent  of  operat- 
mg  expenses  to  gross  earnings  is  very  low  and,  it  is  claimed, 
decreasing  rather  than  increasing,  as  is  frequently  the  case 
with  old  roads. 

Recent  statements  of  earnings  and  operating  expenses  fol- 
low : 

May  I,  1900    May  i,  1901     May  i,  1902 
to  to  to 

April  30,  1901  April  30,  1902  Nov.  31,  1902 
Gross  earnings   $303,703  $353,144  $266,216 
Operating  expenses  .     166,757  186,365  134,574 
Per  cent   54.7  52.9  50.4 

The  syndicate  has  long  had  in  mind  the  erection  of  a  large 
generating  station  in  this  section  of  the  State  to  supply  the 
Cincinnati,  Dayton  &  Toledo,  the  Miami  &  Erie  Canal,  the 
Springfield  &  Xenia,  the  Western  Ohio  and  possibly  other 
roads,  but  the  rapid  development  of  the  system  in  this  portion 
of  the  State  has  rendered  it  doubtful  where  such  a  station  could 

be  located  most  advantageously,  while  the  high  economy  shown 
by  the  present  equipment  of  the  Cincinnati,  Dayton  &  Toledo 
has  given  rise  to  a  doubt  as  to  the  wisdom  of  replacing  it  with 
a  modern  three-phase  system  of  generation  and  distribution. 

Through  the  acquisition  of  the  Cincinnati  &  Northwestern, 
the  Cincinnati,  Dayton  &  Toledo  inherited  considerable  car  load 
freight  business  between  Cincinnati,  College  Hill  and  Mount 
Healthy  which  promises  to  prove  quite  an  item.  The  section 
between  College  Hill  and  Mount  Healthy  is  used  exclusively 

for  freight  business  and  the  road  serves  both  towns,  the  popu- 
lation of  which  being  2000  inhabitants  and  the  1500  respec- 

tively. There  are  several  factories  and  brick  yards  on  the  line 
between  these  points.    The  company  owns  five  flat  cars,  five 

ticket  offices  instead  of  paying  cash  fares,  thereby  greatly  re- 
ducing the  possibility  of  loss  through  dishonest  conductors. 

The  company  maintains  fourteen  ticket  offices  in  as  many 

TERMIN.-VL  .STATION  AT  SPRING  GROVE  AVENUE,  CINCINNATI 

gondola  coal  cars  and  one  box  car.  These  are  hauled  by  a 
home-made  electric  locomotive  and  work  car,  herewith  illus- 

trated. It  is  fitted  with  Christensen  air  brakes.  M.  C.  B. 

couplers  and  four  G.  E.  No.  57  motors,  and  it  will  haul  four 
heavily  loaded  freight  cars  over  the  2-mile  stretch  of  4V2 
per  cent  grade.  The  company  is  a  member  of  the  American 
Railway  Association  and  Central  Traffic  Association,  and  ex- 

changes business  with  other  roads  under  the  per  diem  arrange- 
ment. Connection  is  made  with  the  Cincinnati,  Hamilton  & 

Dayton  Railroad  at  College  Hill  Junction,  and  foreign  cars 
are  hauled  from  that  point  to  Mount  Healthy  for  $6  per  car. 
The  Cincinnati,  Dayton  &  Toledo  Company  has  met  with 

considerable  success  in  educating  its  patrons  to  buy  tickets  at 

NEW  ENTRACE  TO  DAYTON  OVER  PRIVATE  RIGHT  OF  WAY 

towns,  and  except  where  passengers  get  on  between  stations, 
they  almost  invariably  buy  tickets  at  the  offices;  over  67  per 
cent  of  the  receipts  being  in  the  form  of  tickets.  In  the  ma- 

jority of  cases  these  offices  are  combined  with  waiting-rooms 
and  package  express  rooms,  and  have  men  in  charge  at  all 

times.  The  company's  general  offices,  express  office  and  wait- 
ing-room at  Hamilton  are  illustrated. 

Auditor  John  T.  Huntington,  of  the  com- 

pany, has  recently  issued  a  new  form  of  time- 
table which  shows  unique  features.  The  front 

of  the  leaflet  contains  a  map  of  the  road. 
Each  town  on  the  line  is  given  a  separate 
table,  and  a  patron  at  any  town  can  tell  the 
leaving  time  of,  a  car  and  its  destination;  the 
latter  being  an  important  point  since  some  of 
the  late  cars  do  not  run  through  to  the  end  of 

the  line.  '  A  time  card  similarly  arranged  is 
contained  in  a  handsome  booklet  entitled 

"Up  the  Great  Miami  Valley  by  Way  of  the 

Cincinnati,  Dayton  &  Toledo  Traction  Com- 
pany's Lines."  The  booklet  describes  points 

of  interest  along  the  line  and  contains  a  num- 
ber of  fine  illustrations.  It  anticipates  mat- 
ters somewhat,  since  the  cover  shows  the 

completed  line  from  Cincinnati  to  Toledo, 
and  one  of  the  pages  contains  a  list  of  the 

"principal  towns  along  the  Cincinnati,  Day- 
ton &  Toledo."  Included  on  this  list  are  a 

number  of  towns  reached  by  the  connecting  links  which  at 

present  are  under  independent  managements.  This  announce- 
ment indicates,  however,  what  the  syndicate  has  in  mind,  and  is 

accepted  as  evidence  that  it  is  prepared  to  develop  the  freight 
and  express  as  well  as  the  passenger  business  of  their  terri- 
tory. 

Here  is  an  interesting  paragraph  from  a  chapter  entitled 

"The  Evolution  in  the  Mode  of  Travel  in  the  Miami  Valley." 
"In  a  short  time  a  full  train  of  dining,  sleeping  and  observa- 

tion cars  will  start  at  Cincinnati  and  glide  up  the  Miami  Valley 
with  all  the  comforts  of  home,  the  swiftness  of  lightning  and 

the  cleanliness  of  Spotless  Town."  The  date  of  this  innovation, 
however,  is  not  given. 
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NIAGARA  TROLLEY  LINES  AND  WINTER  ATTRACTIONS MANHATTAN  SCHEDULE  SUBMITTED 

In  the  matter  of  location  the  trolley  roads  in  and  about 
Niagara  Falls  are  especially  fortunate.  During  the  summer 
they  enjoy  a  very  heavy  business,  owing  to  the  travel  to  and 
from  the  cataract,  and  unlike  the  majority  of  electric  lines  that 
cater  to  summer  resort  travel  they  enjoy  a  profitable  business 

WINTER  SCENE  IN  PROSPECT  PARK 

even  in  the  severest  cold  spells.  It  is  then  that  the  region  in 

the  immediate  vicinity  of  the  Falls  is  transformed  into  such  a 

superb  spectacle  that  thousands  journey  to  Niagara  to  look 

upon  the  winter  beauty.  This  is  especially  true  on  Sundays, 
when  the  influx  of  visitors  to  Niagara  is  so  great  that  all  the 

cars  are  crowded.  Fortunately,  the  electric  lines  about  Niagara 

have  ideal  rolling  stock  and  ample  facilities  to  provide  the  very 
best  accommodations  for  the  thousands  that  patronize  them. 

Prospect  Park,  Goat  and  Luna  Islands,  in 

the  grasp  of  winter,  require  but  a  few  hours 

of  severe  cold,  aided  by  high  winds,  to  trans- 
form the  bleak  spots  into  a  veritable  fairyland. 

The  wind  drives  the  spray-cloud  back  through 

the  forest  and  park  depths,  and  as  it  falls  on 

bush,  rock,  shrub  and  tree  it  becomes  con- 
gealed, and  each  form  seems  to  be  hewn  from 

purest  marble.  When  the  sun  shines  there 

is  a  brilliancy  that  is  dazzling  in  the  extreme. 

With  long  continued  cold  a  mammoth  ice 
mound  rears  itself  from  the  base  of  the  Fall, 
and  there  thousands  gather  to  indulge  in 

coasting.  This  year  an  ice  bridge  has  already 
formed  in  the  gorge,  but  as  yet  it  is  not  very 
substantial.  This  is  because  there  has  been  no 

long  cold  spell  to  develop  large  quantities  of 
ice  up  in  Lake  Erie,  for  that  is  the  pond  that 

is  depended  upon  for  the  construction  of  the 

icy  structures  that  span  the  river  below  the 
falls.  It  is  not  the  freezing  over  of  the  river 
that  makes  an  ice  bridge,  but  the  small  cakes 
of  ice  that  toss,  tumble  and  roll  through  the 

upper  rapids,  plunge  over  the  waterfall  into 

the  gorge,  where  they  gather  in  such  great 
quantities  that  the  stream  is  bridged.  A 
substantial  Niagara  ice  bridge  is  of  surprising  thickness,  and 

where  it  usually  forms  the  water  is  about  190  ft.  deep.  The 

formation  is  so  peculiar  that  it  is  no  wonder  people  travel  long 

distances  to  look  upon  it,  and  then  cross  from  shore  to  shore 

over  the  rough,  uneven  structure,  the  beauty  of  which  is  un- 

surpassed. Two  views,  taken  after  a  recent  cold  spell,  are  re- 
produced herewith. 

The  State  Board  of  Railroad  Commissioners,  Jan.  27,  re- 
ceived from  the  Manhattan  Railway  Company,  of  New  York, 

a  proposed  schedule  of  train  service  based  on  recommenda- 
tions of  the  Board  to  improve  transit  facilities  on  its  lines. 

This  schedule  is  now  under  consideration,  but  until  the  Board 
decides  to  approve  or  disapprove  the  document  it  will  not  be 
made  public. 

S.  C.  Mead,  secretary  of  the  committee  on  transportation  of 

the  Merchants'  Association  of  New  York  City,  appeared  be- 
fore the  Commission  and  delivered  a  letter  from  William  F. 

King,  chairman  of  the  committee,  in  which  he  asked  for  a 
copy  of  the  new  train  schedule,  and  continued : 

At  various  public  hearings  since  you  issued  the  above-mentioned 
order  you  have  announced  that  the  commission  has  been  consider- 

ing the  other  suggestions  and  recommendations  offered  by  us 
looking  toward  an  improvement  of  the  service.  You  also  stated 
that  your  body  would  very  shortly  order  other  improvements.  In 
view  of  this,  we  now  take  the  liberty  of  inquiring  what  recom- 

mendations, if  any,  you  are  prepared  to  offer  on  the  following 
propositions  which  were  submitted  by  us: 

"A  system  for  facilitating  entrance  to  and  exit  from  the  cars. 
"Adequate  enforcement  of  the  ordinances  of  the  Board  of 

Health  with  respect  to  cleanliness  and  ventilation  in  the  cars. 

"Improvement  and  enlargement  of  the  stairs  and  station  plat- forms and  the  removal  of  obstructions  therefrom. 

"The  proper  heating  and  lighting,  at  all  times,  of  all  cars. 
"The  application  of  the  electric  shoe  to  the  third  rail  from  un- 

derneath, or  at  the  side,  or  through  a  slot,  thus  protecting  the 
third  rail  from  the  elements  and  doing  away  with  the  frequent  de- 

lays to  which  the  public  has  been  subjected  during  recent  snow- 
storms. This  would  also  eliminate  the  dangers  incident  to  the 

exposure  of  the  third  rail." We  would  also  be  pleased  to  learn  what  thought  the  commis- 
sion is  giving  to  these  suggestions  as  to  improvements  of  a  more 

permanent  nature  submitted  by  us: 
"Alteration  of  route,  particularly  by  adoption  of  loop  at  the Battery. 

"Use  of  two-story  cars. 

WINTER  AT TRACTIONS  AT  NIAGARA— ICE  MOUND  AT  FOOT   OF  FALLS 

"Increase  of  terminal  facilities  at  City  Hall  Station. 
"Improvement  of  track  system  at  congested  points  and  at  ter- 

minals." 
The  association  would  also  be  pleased  to  be  informed  when  the 

shuttle  train  service  on  the  Fifty-Eighth  Street  division  of  the 
Sixth  Avenue  line  will  be  terminated,  and  what  action,  if  any,  will 
be  taken  looking  forward  to  an  improvement  in  the  service  on  the 
surface  transportation  lines,  both  in  The  Bronx  and  in  Manhattan. 
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HEARING  ON  THE  TRAFFIC  CONDITIONS  OF  THE 
METROPOLITAN  STREET  RAILWAY  COMPANY 

OF  NEW  YORK 

The  hearing  before  the  State  Raih-oad  Commissioners  on  the 
crowded  conditions  of  the  New  York  city  surface  cars  was  held 
in  the  Aldernianic  Chamber,  City  Hall,  Jan.  22.  The  Mer- 

chants' Association  was  represented  by  William  F.  King,  S.  C. Mead,  Thereon  G.  Strong  and  C.  M.  Wicker,  chairman  of  the 
engineering  committee  on  transportation  and  sanitation  of 
street  cars.  Other  associations  represented  at  the  hearing  were 
the  New  York  Produce  Exchange,  Maritime  Association  of  the 

Port  of  New  York,  Merchants'  and  Manufacturers'  Board  of 
Trade,  Stationers'  Board  of  Trade,  West  End  Association, 
Homoepathic  Medical  Society  of  the  County  of  New  York,  East 
Side  Branch  of  the  New  York  Retail  Butchers'  and  Meat 

Dealers'  Protective  Association,  Local  Needs  Committee,  East 
Side  Civic  Club,  Harlem  Property  Owners'  Association,  Spe- 

cial Committee  of  Committee  of  One  Hundred,  Mason 

Builders'  Association  of  New  York,  and  Morrisania  Branch  of 
the  Woman's  Municipal  League. 

The  Literurban  Street  Railway  Company,  v^hich  leases  the 
Metropolitan  Street  Railway  Company,  was  represented  by  H. 
H.  Vreeland,  Oren  Root,  Jr.,  and  PL  A.  Robinson.  All  of  the 
Railroad  Commissioners  were  present,  and  the  hearing  was  also 
attended  by  Charles  R.  Barnes,  expert  of  the  Board,  and  F.  H. 
Shepard,  special  transportation  expert  of  the  Board  during 
this  hearing. 

Almost  the  entire  day  was  spent  in  a  cross-examination  of 
Mr.  Root  on  the  traffic  conditions  of  the  city  by  the  attorneys 

of  the  different  citizens'  associations  represented.  At  the  out- 
set of  the  hearing  Mr.  Vreeland  stated  that  the  operation  of  the 

lines  of  the  Union  Railroad  Company  was  entirely  in  the  hands 
of  E.  A.  Maher,  president  of  that  company,  so  that  numbers 
8  and  9  of  the  seventeen  recommendations  presented  by  the 

Merchants'  Association  for  discussion  and  which  related  en- 
tirely to  the  service  in  the  Borough  of  The  Bronx,  were 

omitted  from  consideration  at  the  hearing. 
The  testimony  of  Mr.  Root  clearly  brought  out  the  fact  that 

the  congestion  and  crowded  condition  of  the  cars  complained 

of  Ijy  the  Merchants'  Association  could  be  greatly  ameliorated 
by  the  enforcement  of  efficient  regulations  covering  the  ob- 

struction of  the  streets  by  trucks  and  other  obstacles.  Mr.  Root 
also  denied  that  the  operation  of  cars  in  trains  would  be  of  any 
assistance  in  increasing  the  speed  or  in  relieving  the  situation. 
Li  support  of  this  position  he  quoted  from  the  report  of  Mr. 
Arnold  to  the  Chicago  Council,  in  which  this  question  was 
discussed  and  which  recommended  the  unit  operation  of  cars 
rather  than  the  train  operation.  In  this  opinion  Mr.  Root  said 
that  he  agreed  entireh'.  He  said,  however,  that  if  the  vehicle 
traffic  in  the  streets  was  under  proper  regulation  the  situation 
would  be  improved  25  per  cent.  He  did  not  approve  of  the 

changes  in  routes  recommended  by  the  Merchants'  Association, 
or  concur  in  the  advisability  of  putting  two  conductors  on  the 
long  cars.  This  plan,  he  thought,  would  be  productive  of  acci- 

dents on  account  of  a  division  of  responsibility  between  the  two 
conductors. 

President  Cantor,  of  the  Borough  of  ALanhattan,  who  was 
present  during  the  entire  hearing,  said  in  answer  to  a  question 
that  he  had  no  power  to  regulate  the  street  traffic,  but  would  be 
glad  to  exercise  that  power  if  it  was  conferred  upon  him.  He 
also  explained- that  previous  to  the  present  investigation  the 
city  officials  were  in  conference  with  the  transportation  com- 

panies in  reference  to  improving  the  surface  and  elevated  rail- 
way service,  but  had  suspended  negotiations  pending  the  result 

of  this  hearing. 

F.  H.  Shepard,  special  transportation  expert  of  the  Railroad 
Commission,  then  read  a  report  on  his  investigations  on  the 
subject.   This  report  is  published  elsewhere  in  this  issue. 

During  the  hearing  a  number  of  tables,  showing  the  present 
car  service  on  the  different  surface  lines  in  New  York  with  cars 

operated,  passengers  carried  and  seating  capacity,  were  pre- 
sented in  evidence.  The  data  for  the  most  important  north  and 

south  lines  of  the  company  have  been  plotted  out  graphically 
and  are  published  on  the  opposite  page.  In  this  diagram  the 
solid  lines  show  the  number  of  cars  operated  and  their  seating 
capacity.  The  number  of  passengers  carried  is  shown  by  the 
light  line.  Tiie  hours  during  which  the  cars  have  more  seats 
than  passengers  are  indicated  by  the  light  line  being  below  the 
solid  line,  and  these  hours  are  cross-sectioned  to  make  the 
difference  clearer  between  them  and  those  where  the  number 

of  passengers  exceeds  the  seating  capacity  of  the  cars.  The 
records  were  submitted  to  the  Board  of  Railroad  Commis- 

sioners by  the  Literurban  Street  Railway  Company,  and  were 
for  Dec.  29,  1902.  This  day,  it  should  be  stated,  was  snowy,  so 
that  the  speed  of  the  cars  was  slow.  This  makes  the  showing 
as  to  number  of  cars  run  by  a  given  point  per  hour  less  than 
it  would  have  been  on  a  pleasant  day.  The  record  was  taken 
on  that  day,  however,  as  it  was  desired  by  the  Commissioners 
by  Jan.  i,  and  had  to  be  compiled  independent  of  the  weather 
conditions. 

At  the  close  of  the  hearing  Mr.  Vreeland  announced  that  his 

company  had  just  ordered  200  new  double-truck  cars  for  the 

I'orty-Second  Street  and  Boulevard  branch  of  the  Third  Ave- 
nue systems.  In  addition  the  Interurban  Street  Railway  Com- 

pany is  planning  immediately  to  spend  $5,000,000  in  increasing 
its  facilities  in  Manhattan  by  the  installation  of  the  under- 

ground conduit  system  on  its  crosstown  lines  as  follows: 
In  Thirty-Fourth  Street  the  storage  battery  system  now  in 

operation  will  be  displaced  by  an  electric  line,  with  5  miles  of 

single  track. 
The  Fourteentli  Street  line,  from  the  North  River  to  the 

East  River,  will  have  a  spur  through  Avenue  A  to  the  Twenty- 
Third  Street  ferry,  and  will  run  down  Avenue  A,  through 
downtown  streets  to  the  Grand  Street  ferry,  over  the  route 
now  served  by  the  yellow  horse  cars.  It  will  have  8  miles  of 

single  track. 
The  Grand  Street  line  will  extend  from  the  North  River  to 

the  East  River,  comprising  4  miles  of  single  track. 
The  First  Avenue  line  will  go  from  the  Harlem  River  to 

Fourteenth  Street,  connecting  with  the  crosstown  lines,  and 

allowing  especially  for  distribution  of  traffic  from  the  Four- 
teenth Street  line  east  and  west.  It  will  be  11  miles  of  single 

track. 

The  work  will  begin  early  in  March  and  will  be  rushed  to 
completion.  Tiie  rails,  special  work,  switches  and  yokes  for  the 
conduits  have  been  ordered,  and  a  considerable  amount  has 
already  been  delivered. 

F.  H.  Shepard,  who  rendered  the  special  report  to  the  Com- 
missioners, mentioned  above,  is  well  known  in  electrical  circles, 

having  been  connected  for  a  long  time  with  F.  J.  Sprague  in 
connection  with  his  multiple  unit  work.  For  Mr.  Sprague  Mr. 
Shepard  installed  the  multiple  unit  system  on  the  South  Side 
Elevated  Railway,  of  Chicago,  and  on  the  Boston  Elevated 
Railway.  The  Commissioners  do  not  often  have  to  secure  the 

services  of  outside  experts,  as  Charles  R.  Barnes,  the  regula- 
expert  of  the  Commission,  is  an  exceedingly  able  engineer,  and 

is  also  very  well  conversant  with  traffic  methods.  Mr.  Barnes' 
time,  however,  has  been  so  fully  occupied  during  the  past 
month  in  following  up  the  investigations  instituted  by  the 

Commission  in  Brooklyn,  that  it  was  thought  advisable  to  as- 
sociate another  engineer  with  him  in  the  Manhattan  surface 

investigation. 
After  the  hearing  the  Street  Railway  Journal  interviewed 

several  of  the  gentlemen  most  closely  interested  in  the  investi- 
gation as  to  the  results  secured  at  the  meeting  on  Jan.  22. 

Their  remarks  are  found  below: 

William  F.  King,  chairman  of  the  committee  on  franchises 
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GRAPHICAL  REPRESENTATION  OF  CARS,  PASSENGERS  AND  SEATS  ON  MAIN  LONGITUDINAL 
SURFACE  LINES  AND  ON  FORTY-SECOND  STREET  CROSSTOWN 

LINE  IN  NEW  YORK,  DEC.  29,  1902 

The  heavy  solid  line  indicates  the  number  of  cars  run  and  scats  available.    The  blank  spaces  indicate  the  number 
ol  standing  passengers,  and  the  shaded  spaces  the  number  of  empty  seats. 
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and  transportation  of  the  Merchants'  Association,  said :  "The 
preliminary  report  of  the  special  engineering  and  sanitation 

committee  of  the  Merchants'  Association  outlined  in  a  general 
way  the  position  of  the  association  on  the  seventeen  topics 
discussed  at  the  hearing  on  Jan.  22.  The  committee,  however, 
is  continuing  its  investigations  and  will  have  further  recom- 

mendations to  make.  While  the  hearing  before  the  Commis- 
sioners was  on  the  whole  satisfactory  we  do  not  feel  that  the 

officials  of  the  railroad  company  gave  us  all  the  information  in 
their  power  respecting  the  number  of  cars  operated  or  schedules 
on  the  different  lines  in  the  city,  particularly  the  lines  east  of 
Madison  Avenue  and  west  of  Broadway,  or  that  the  company 
gave  a  satisfactory  explanation  why  the  traffic  on  Broadway 
cannot  be  relieved  by  running  spur  terminals  from  the  Sixth 
Avenue  and  Eighth  Avenue  lines  to  the  intersections  with 
Broadway  of  such  streets  as  Park  Place,  Broome  Street,  Canal 

Street  and  others.  Mr.  Shepard's  report  also  did  not  discuss 
these  topics  satisfactorily.  The  most  interesting  feature  of  his 
report  was  the  proposed  subway  construction  at  the  junction  of 

Broadway,  Sixth  Avenue  and  Thirty-Fourth  Street  to  relieve 
the  congestion  at  that  point.  This  would  be  a  desirable  step  if 
there  should  be  sufficient  room  between  the  surface  of  the  street 

and  the  top  of  the  proposed  Pennsylvania  Railway  tunnel  to 
accommodate  this  subway,  and  also  the  proposed  extension  of 
the  Rapid  Transit  Subway  under  Broadway.  Our  engineers 
have  not  yet  considered  the  feasibility  of  the  construction  of 

such  a  subway.  We  do  not  wish  our  position  in  this  investiga- 
tion misunderstood.  Our  aim  is  simply  to  further  the  interests 

of  New  York  city,  and  we  are  just  as  ready  to  co-operate  with 
the  transportation  companies  in  securing  rights  to  make  im- 

provements to  their  service  as  to  criticise  them  if  their  trans- 
portation facilities  are  not  as  good  as  they  can  be  made.  We 

are  not  opposed  to  corporations,  and  their  interests  are  our  in- 
terests when  they  are  for  the  benefit  of  the  city.  This  was 

shown  by  the  undoubted  assistance  which  we  accorded  the 
Pennsylvania  Railroad  in  its  finally  successful  plan  to  secure 
an  all-rail  entrance  into  New  York.  Whatever  the  outcome  of 

the  hearing,  however,  we  are  here  to  stay,  and  if  the  Commis- 
sioners cannot  discover  any  remedies  for  the  situation  or  if  they 

do  not  consider  that  they  have  the  power  to  relieve  it,  we  in- 
tend to  carry  our  demands  to  those  who  have  the  power  to 

ameliorate  it."  In  conclusion  Mr.  King  expressed  himself  as 
strongly  in  favor  of  an  elevated  belt-freight  railroad  to  sur- 

round Manhattan  Island,  which,  he  said,  would  relieve  the 
streets  of  a  very  large  part  of  the  present  track  congestion. 

Mr.  Jacob  Cantor,  president  of  the  Borough  of  Manhattan, 
said : 

"While  I  do  not  care  to  take  up  specifically  each  one  of  the 

seventeen  points  presented  by  the  Merchants'  Association  of 
New  York  to  the  Board  of  Railroad  Commissioners,  some  of  • 
which  the  association  itself  did  not  strongly  endorse,  I  will  say, 

in  a  general  way,  that  I  believe  the  hearings  held  in  New  York 
will  bear  fruit  and  accomplish  much  good.  These  hearings 
have  focused  the  attention  of  the  entire  press  and  public  upon 
the  transportation  problem.  It  is  already  evident  that  there  is 
a  better  understanding  among  the  people  of  the  subject.  The 
Board  of  Railroad  Commissioners  was  already  familiar  with  the 
situation,  but  I  believe  the  hearings  held  here  have  given  them 
certain  facts  and  information  which  will  be  of  value  to  them 

in  developing  a  solution  of  the  problem.  The  thing  which 
impressed  me  most  in  connection  with  the  hearings  was  the 
information  brought  before  the  Board  concerning  the  lack  of 
regulation  of  street  vehicle  traffic.  There  is  no  doubt  in  my 
mind  that  the  bringing  forward  of  this  subject  will  result  in 

the  adoption  by  the  Board  of  Aldermen  of  a  code  of  "rules  of 
the  road,"  which  can  and  will  be  enforced.  I  have  already 
caused  such  a  revised  code  of  regulations  to  be  presented  to  the 
committee  on  laws  and  legislation  of  the  Board  of  Aldermen. 
Suggestions  for  such  a  code  of  rules  are  coming  to  us  from 

different  sources  since  the  hearings  were  held,  and  we  are 
getting  a  large  amount  of  information  on  the  subject.  I  think 
the  Board  of  Aldermen,  with  the  information  at  its  disposal, 
will  be  able  to  adopt  regulations  that  will  prove  a  distinct  ad- 

vantage in  the  operation  of  the  surface  lines.  If  it  is  true  that 
the  removal  of  vehicle  interference  will  enable  the  street  rail- 

ways to  operate  more  cars  the  city  authorities  will  do  what  they 
can  to  bring  it  about.  It  seems  to  me  that  the  following  up  of 
this  matter  will  prove  to  be  the  greatest  amount  of  good  to 
come  out  of  the  present  agitation. 

"It  is  a  very  general  opinion  that  with  their  present  limita- 
tions the  surface  lines  are  operating  in  the  rush  hours  about  all 

the  cars  that  can  be  handled.  I  believe  that  to  be  true.  But  at 

the  same  time  I  am  of  the  opinion  that  more  cars  can  be  oper- 
ated in  the  non-rush  hours.  The  railroad  people  ought  to  re- 

move this  cause  of  complaint.  It  has  always  appeared  to  me 
that  in  the  operation  of  the  Broadway  line  it  was  a  good  idea 
to  turn  back  over  the  cross-over  at  Houston  Street  a  few  cars 
and  send  them  north  to  take  care  of  the  shopping  district,  and 
that  the  same  thing  should  be  done  on  other  lines  to  a  moderate 
extent  only. 

"I  do  not  approve  of  the  plan  of  changing  the  terminal  of  the 
Broadway  cars  that  now  stop  at  Seventh  Avenue  and  Fifty- 
Ninth  Street,  and  running  them  east  and  west  on  Fifty-Ninth 
Street,  as  has  been  suggested.  If  carried  out  this  plan  would 
result  in  drawing  an  increased  traffic  to  the  Broadway  line, 
and  that  is  the  very  thing  everybody  is  trying  to  avoid.  Those 
Broadway  cars,  which  now  start  from  Fifty-Ninth  Street,  are 
one  of  the  best  features  of  the  Broadway  service.  They  are 
intended  to  accommodate  the  distinctively  Broadway  traffic 
and  should  be  continued. 

"The  opening  of  the  subway  next  winter  will,  in  my  judg- 
ment, give  only  partial  and  temporary  relief.  If  the  northern 

part  of  the  city,  including  The  Bronx  and  Westchester,  are 
to  continue  to  grow,  we  shall  need  other  subways.  Plans  are 

now  being  made  for  a  comprehensive  system  of  subway  de- 
velopment. I  believe  that  ultimately  we  shall  need  subways 

under  each  one  of  the  north  and  south  avenues." 

REPORT  ON  STREET  RAILWAY  CONDITIONS  IN  NEW 

YORK 

SUBMITTED  BY  F.  H,  SHEPARD,  TRANSPORTATION  EXPERT 
TO  THE  BOARD  OF  RAILROAD  COMMISSIONERS 

The  following  is  a  preliminary  report,  based  upon  an  investi- 
gation of  the  condition  of  and  facilities  for  passenger  traffic 

upon  the  surface  lines  of  this  city.  In  the  limited  time  allowed 

it  has  not  been  possible,  even  in  a  superficial  manner,  to  investi- 

gate some  of  the  conditions  referred  to  by  the  Merchants'  As- 
sociation, and  in  others,  to  formulate  a  conclusive  recom- 

mendation. 
OBJECTS  OF  INVESTIGATION 

Briefly,  the  object  of  this  investigation  is  to  indicate  what  is 
necessary  to  secure — by  reason  of  the  overcrowding  and  slow 
progress  of  the  surface  cars  on  the  streets : 

1.  Immediate  relief. 

2.  Further  ultimate  relief  and  provision  for  future  require- 
ments. 

In  a  subject  of  such  almost  unlimited  scope  the  best  con- 
clusion can  only  be  reached  after  the  most  thorough  investi- 

gation ;  one  that  is  of  such  extended  time  that  the  varying 

elements  influencing  traffic  may  each  be  given  careful  con- 
sideration. 

CAUSE  OF  OVERCROWDING 

The  overcrowding  on  the  cars  is  entirely  due  to  their  carry- 
ing capacity  being  overtaxed.    The  first  suggestion  for  relief 

naturally  is  "more  cars."    The  possible  number  of  cars  which 
can  be  passed  along  a  single  street  depends  entirely  on  their 
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average  speed.  Could  the  speed  of  the  cars  be  doubled  twice 
the  number  of  cars  could  be  run.  Any  proportionate  increase 
in  speed  increases  the  possible  number  of  cars  in  like  ratio. 
The  causes  which  limit  the  speed  are : 

LIMITS  TO  AVERAGE  SPEED 

(1)  The  necessity  of  frequent  stops  for  the  convenience  of 
passengers  boarding  and  leaving  the  cars  and  the  duration  of 
these  stops. 

(2)  Obstructions  to  the  free  movement  of  the  cars  over  the 
tracks  ahead. 

OBSTRUCTIONS  TO  AVERAGE  STEED 

(a)  Actual  obstructions,  such  as  vehicles  occupying  the 
track  ahead  of  a  car,  either  those  driven  over  the  track  (such  as 
trucks)  or  either  cars  operating  thereon  at  such  short  interval 
ahead  that  full  speed  cannot  be  attained  between  stops  for 
passengers,  further  reduce  the  possible  average  speed. 

Thus,  with  the  addition  of  moving  vehicles,  whether  it  be 
cars  or  trucks,  the  free  movement  of  the  cars  is  restricted  and 
the  average  speed  cut  down. 

OBSTRUCTIONS  TO  MAXIMUM  SPEED 

(b)  Possible  obstructions,  such  as  pedestrians  or  vehicles 
turning  onto  or  crossing  the  track,  at  all  times  limit  the 
maximum  speed  which  it  is  possible  for  cars  to  reach,  thereby 
reducing  the  average  speed  although  an  apparently  free  track 
exists. 

LIMIT  TO  ADDITION  OF  CARS 

The  continued  addition  of  cars  to  tracks  beyond  a  certain 
point  will,  therefore,  cause  a  reduction  in  their  average  speed 
as  to  actually  reduce  the  capacity  for  passenger  traffic  over  the 
tracks.  This  is  a  condition  which  exists  in  lower  Broadway 
and  elsewhere  at  the  present  time  in  this  city. 

CONGESTED  POINTS  OF  TRAFFIC  LIMIT  CAPACITY 

Any  point  of  unusual  restriction  requires  a  considerable 
space  of  free  street  and  length  of  free  run  to  recover  the  time 
lost  and  maintain  the  average  speed ;  otherwise  the  capacity  of 

the  movement  is  limited  by  such  restriction.  This  is  a  con- 
dition existing  in  crossing  such  thoroughfares  as  Canal  Street 

and  Fifth  Avenue,  and  such  lines  of  car  traffic  as  exist  at  the 

intersections  at  Fourth  Avenue  and  Twenty-Third  Street  and 
Thirty- Fourth  Street  and  Broadway.  In  the  time  of  heaviest 

traffic  opportunity  for  "free  run"  does  not  exist,  and  thus  it  is 
that  the  actual  capacity  of  a  line  may  be  limited  by  the  ability 
to  pass  cars  at  a  track  intersection  of  street  crossing. 

LOCATION  AND  GROWTH  OF  TRAFFIC 

Approximately  '75  per  cent  of  the  passenger  traffic  on  the 
surface  lines  is  north  and  south.  Probably  an  equal  percentage 
of  vehicular  traffic,  for  the  major  portion  of  its  course,  follows 

the  same  movement.  This  is  occasioned  by  the  peculiar  con- 
figuration of  Manhattan  Island,  the  resulting  localization  of 

interests  and  the  necessary  traffic  between  them. 
The  limited  area  and  the  tendency  toward  localization  of 

interests  is  so  great  that  large  numbers  of  vast  buildings  have 

been  erected,  the  thoroughfares  to  which,  formerly  accommo- 
dating hundreds,  are  now,  under  the  changed  conditions, 

severely  taxed  to  afiford  passage  for  thousands  of  people. 
REASON  OF  LARGE  VOLUME  OF  TRAFFIC  CONTINUING 

The  growth  of  New  York  in  population,  resident  and  tran- 
sient, and  as  a  mercantile  and  commercial  center,  has  been 

phenomenal.  This  is  evidenced  no  more  strongly  than  in  the 
demand  for  urban  transit  facilities.  Relief  will  be  secured 

when  the  completion  of  subways,  tunnels  and  bridges  is  at- 
tained. Contemplating  the  future  growth  to  be  expected,  even 

with  the  increase  due  to  these  facilities  the  demands  for  street 

service  will  not  be  lessened,  but  will  be  even  more  urgent  than 
at  present.  The  great  demand  for  street  service  is  because  it 
exists  on  the  street  itself,  and  affords  in  convenience  what  no 
other  transit  can. 

INFLUENCE  OF  SUBWAY  ON  CAR  SERVICE 
Since  obstructions  form  such  an  important  part  in  limiting 

the  capacity  for  street  car  service,  those  occasioned  by  the 
necessary  construction  of  the  Rapid  Transit  Subway  have  been 
of  the  most  grievous  nature.  They  have  affected  the  operation 
of  the  lines  as  follows : 

Broadway. — Between  Vesey  Street  and  Chambers  Street  the 
Park  Row  obstructions  have  thrown  into  Broadway  the  burden 
of  that  trucking  which  should  diverge  at  Vesey  Street  for  the 

East  Side.  The  non-completion  of  the  "Elm  Street  Improve- 
ments" has  failed  to  relieve  Broadway  of  a  large  volume  of 

trucking  as  far  as  Astor  Place,  much  to  the  continued  ob- 
struction of  the  Broadway  cars.  Between  Forty-Second  Street 

and  Forty-Sixth  Street  the  subway  constructions  cause  all 
traffic  to  run  over  the  tracks,  this  resulting  in  serious  re- 

striction of  speed  and  frequent  blocking  of  all  service.  At 

Sixty-Sixth  Street  and  Columbus  Avenue  subway  construc- 
tions also  cause  serious  restriction  to  free  movement  of  Co- 

lumbus Avenue  cars  and  frequent  blocks. 

Lexington  Avenue. — The  Lexington  Avenue  cars  are  over- 
taxed, by  reason  of  the  passenger  traffic  diversion  from  the 

Fourth  Avenue  line,  as  well  as  restrictions  to  free  operation 

on  lower  Broadway  and  by  subway  obstructions  at  Twenty- 
Third  Street  and  Fourth  Avenue. 

Fourth  Avenue. — The  operation  of  the  Fourth  Avenue  line 
is  seriously  impaired  by  the  subway  obstructions  along  Park 
Row,  Center  Street,  and  on  Fourth  Avenue  from  Astor  Place 

to  Thirty-Fourth  Street,  and  on  Forty-Second  Street.  The 
number  of  cars  in  operation  has  been  reduced,  and  the  delays 
have  been  continuous  and  have  frequently  resulted  in  blocks 
of  long  duration. 

Third  Avenue. — At  its  terminus,  from  the  Brooklyn  Bridge 
to  the  Postoffice  Square,  trucks  are  compelled  to  drive  over 
the  tracks.  This,  with  the  subway  operations,  causes  slow 
movement  and  frequent  blocks  of  service. 

Second  Avenue. — The  Park  Row  and  Center  Street  subway 
obstructions  have  necessitated  a  reduction  in  the  service,  and 
the  operation  of  the  cars  has  met  with  the  same  difficulties  and 
detention  as  those  of  the  Fourth  Avenue  line. 

Forty-Second  Street. — The  extent  of  the  subway  operation 
and  continued  obstructions  on  this  line  has  caused  almost 

entire  cessation  of  anything  approaching  regularity  of  service. 
This  condition  is  further  aggravated  by  the  heavy  volume  of 
vehicular  traffic  traversing  this  street. 

Sixth  Avenue. — Continuous  delay  and  many  serious  blocks 
have  occurred  on  this  line  between  Sixty-Fifth  Street  and 
Seventy-Second  Street  by  reason  of  subway  obstructions  and 
operations  of  the  subway  contractors. 

INSUFFIC  lENT  PROTECTION  TO  TEAMS 

Many  of  the  delays  due  to  the  subway  operations  have  been 
caused  by  teams  breaking  through  the  planking  or  falling  into 
the  excavations.  This  raises  serious  question  as  to  whether  or 
not  sufficient  protection  has  been  given  to  vehicular  traffic. 
The  most  serious  crowding  follows  in  the  first  cars  freed  from 
a  "block"  or  serious  detention  of  cars.  Thus  it  is  obvious  that 
the  comfort  as  well  as  the  convenience  of  the  passengers  de- 

pends upon  the  continuity  of  the  service. 
RELIEF  WHEN  SUBWAY  COMPLETED 

The  completion  of  the  subway  will  remove  one  of  the  most 
prolific  causes  of  vexatious  detention  on  these  lines. 
NARROW  STREETS  AND  INSUFFICIENT  TRAFFIC  REGULATIONS 

Many  of  the  streets  operated  over  are  narrow,  and  in  order 
to  secure  free  movement  of  the  cars  the  most  effective  co- 

operation of  all  street  traffic  should  be  secured.  In  view  of  the 
large  mercantile  interests  affected  it  is  undoubtedly  true  that 
trucking  should  be  as  free  and  unlimited  as  possible.  The 

"greatest  good  for  the  greatest  number"  should,  however, 
dictate  that  consideration  which  is  due  to  the  thousands  of 

passengers  using  the  cars. 
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Perhaps  the  most  frequent  cause  of  derangement  of  car  ser- 
vice, and  serious  loss  of  time  and  inconvenience  to  its  patrons, 

is  due  to  trucks  stalled  or  broken  down  so  as  to  completely  ob- 
struct the  tracks.  This  may  be  due  to  too  heavy  loads  being 

undertaken  or  to  defective  vehicles  being  used. 
SAND  ON  ASPHALT 

"Horses  fallen  on  tracks"  is  another  frequent  cause  of  long 
delays  to  the  car  service  during  slippery  weather.  This  is  espe- 

cially so  on  the  asphalt  pavements,  which  are  now  used  so 
extensively.  A  large  part  of  this  trouble  could,  no  doubt,  be 
alleviated  if  the  pavements  were  sanded.  Proper  sanding  of 
the  asphalt  would  also  relieve  tlie  track  roadway  of  much  heavy 
trucking  which  now  follows  it  to  take  advantage  of  the  better 
footing  obtained  there. 

LOADING  AT  CURB  LINES 

The  loading  and  unloading  of  vehicles  at  the  curb  line  some- 
times blocks  the  tracks  completely,  and  often  blocks  much 

more  of  the  street  than  is  at  all  necessary.  This  compels  all 
street  traffic  to  follow  the  tracks,  thus  restricting  the  free 
movement  of  cars.  If  trucks  generally  would  load  at  the  side 
instead  of  at  the  end,  and  as  near  as  possible  the  curb  line,  it 
would  afford  very  considerable  relief  from  this  cause. 

USE  SIDE  ENTRANCES 
If  the  side  streets  and  entrances  were  used  for  loading  and 

unloading,  as  is  frequently  possible,  instead  of  the  busier  thor- 
oughfares, much  less  congestion  would  be  entailed.  Cabs 

waiting  for  their  "fares"  and  cab  "stands"  in  many  places 
obstruct  the  main  thoroughfares  and  turn  a  heavy  volume  of 
traffic  onto  the  car  tracks.  These  might  almost,  if  not  quite 
as  convenient  to  a  few,  move  to  side  streets  of  entrances  to  the 
great  saving  of  time  to  the  thousands  who  use  the  cars. 

VEHICLE  REGULATION  IMPERATIVE 
In  general,  all  vehicles  should  not  use  the  track  roadway 

except  where  necessary  to  pass  other  vehicles.  It  is  believed 
that  regulations  governing  the  movement  of  vehicular  traffic 
could  be  enforced  which  would  not  only  add  to  the  facility  for 
car  movement,  but  would  also  expedite  materially  the  move- 

ment of  all  vehicles.  In  order  to  draft  a  set  of  regulations  a 
careful  and  extensive  investigation  would  be  necessary,  which, 
in  the  limited  time,  is  not  possible  for  this  preliminary  report. 

COMPARISON  OF  TRAFFIC 

That  the  demand  for  car  service  has  far  outstripped  the 
facilities  offered  during  the  past  few  years  is  patent  even  to  a 
casual  observer.  An  instance  is  that  of  the  Broadway  line,  in- 

cluding the'  Lexington  Avenue,  which  has  increased  from  a 
maximum  passenger  traffic  for  the  busiest  hour  one  way  from 

14,500  on  April  19,  1899,  to  21,000  on  Dec.  11,  1902;  an  in- 
crease of  46.2  per  cent. 

In  an  endeavor  to  accommodate  this  traffic  cars  are  now  only 
operated,  even  with  the  latest  electrical  equipment,  at  an 
average  speed  no  greater  than  that  obtained  by  horse  traction. 

TRAFFIC  IN  LONDON 

To  instance  congestion  existing  in  New  York  the  following 
data,  obtained  from  an  article  by  Hon.  Robert  P.  Porter,  in 

"Traction  and  Transmission,"  the  leading  journal  on  such  sub- 
jects in  England,  relative  to  the  dense  traffic  congestion  in 

London  was  given : 
Vehicles  converging  and  diverging  during  the  busiest  hour  of 

traffic: 
The  Bank   774 
Charing  Cross.    692 
Picadilly  Circus   643 
Oxford  Circus   627 
Elephant  and  Castle   597 

OBSERVATION  IN  NEW  YORK 

From  observation,  taken  Jan.  15  of  this  year,  the  actual  count 
showed  a  movement  far  in  excess  of  these  figures.  At  two 
points  of  observation  the  movement  was  shown  to  be  per  hour 
at  the  rate  of : 

Fulton  Street  and  Broadway   1176 
Spring  Street  and  Broadway   944 
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It  is  understood  that  even  these  figures  are  often  exceeded, 
and  that  for  each  day  for  two  weeks  before  Christmas  the 
maximum  was  fully  25  per  cent  higher. 

The  following  shows  the  car  movement  at  some  of  the  re- 
stricted points  of  intersection : 

Street  Rate  Date  of 
Intersection  per  hour  Observation 
Broadway  and  Twenty-Third  St.  .573  Jan.  12,  1903 
Twenty-Third  St.  and  4th  Ave. ..  .580  Jan.  13,  1903 
Broadway  and  Thirty-Fourth  St.  .464  Jan.  12,  1903 
Fifty-Ninth  St.  Circle  412  Jan.  13,  1903 
Astor  Place  and  4th  Ave  540  Jan.  14,  1903 

Thirty- Fourth  Street  Crossing. — Of  these  intersections 
Thirty- Fourth  Street  and  Broadway  causes  the  most  delay  by 
reason  of  the  oblique  crossing  of  the  Broadway  and  the  Sixth 

y\ venue  lines  in  such  close  proximity  to  the  right-angle  cross- 
ing of  the  Thirty-Fourth  Street  line.  This  intersection  actually 

limit!  service  of  the  three  respective  lines.  The  rapid  de- 
velopment and  change  in  the  character  of  the  territory  adjacent 

to  this  point  is  daily  causing  more  and  more  congestion.  This 
is  due,  not  alone  on  the  cars,  but  to  the  large  increase  in 
vehicular  traffic  and  pedestrians. 

Twenty-Third  Street  Crossing. — The  difficulty  of  car  move- 
ment at  Twenty-Third  Street  and  Broadway  is  vastly  relieved 

by  the  extent  of  the  street  room  available  for  other  traffic, 
although  the  vehicular  traffic  frequently  assumes  such  large 
proportions  as  to  seriously  restrict  the  car  movement. 

At  Twenty-Third  Street  and  Fourth  Avenue  the  greatest 
skill  is  necessary  to  pass  the  number  of  cars  operated  during 
the  time  of  maximum  traffic.  Additional  burden  is  put  on  this 

intersection  at  present  by  the  necessity  of  vehicular  traffic  fol- 
lowing the  tracks  because  of  the  subway  obstructions. 

Fourth  Avenue  and  Astor  Place. — It  is  doubtful  if  more  cars 
can  be  run  at  Fourth  Avenue  and  Astor  Place,  since  the  tracks 
are  obstructed  by  the  relatively  slow  movement  necessary  in 
switching  the  cars  to  and  from  Fourth  Avenue. 

CHANGE  STOP  TO  NEAR  SIDE  OF  STREET 

Many  stops  are  necessary  on  the  near  side  of  the  street;  for 
instance,  at  street  crossings  which  are  on  streets  on  which  are 
located  fire  apparatus,  and  intersections  with  car  tracks,  and  at 
cross  streets  crowded  with  vehicle  traffic.  The  common  prac- 

tice of  stopping  at  the  far  side  of  cross  streets  undoubtedly  ' 
had  its  origin  in  the  necessity  for  stopping  the  car  platform  at 
cross-walks.  This  is  not  a  factor  of  material  consequence  in 
New  York  city. 

If  the  stop  at  the  far  side  of  the  street  to  take  on  and  dis- 
charge passengers  were  abandoned  for  that  on  the  near  side, 

fewer  stops  would  be  necessary  and  the  average  speed  would 
not  be  limited  by  such  additional  stoppage.  Then,  again,  the 
danger  of  collision  with  other  traffic  would  be  lessened. 

Since  the  subjects  for  investigation  recommended  by  the 

committee  on  franchises  and  transportation  of  the  Merchants' 
Association  of  New  York  form  an  important  part  of  this 
investigation,  they  are  treated  individually  as  follows: 

MERCHANTS'  ASSOCIATION  RECOMMENDATIONS 
(1)  "Full  and  continuous  service  on  all  lines  owned  and  con- 

trolled by  the  Interurban  Street  Railway  Company  by  the  run- 
ning of  all  cars  necessary  for  the  speedy  movement  and  proper 

accommodation  of  the  public  so  far  as  physical  conditions  per- 

mit." 

The  full  consideration  of  this  subject  requires  detailed  and 
specific  investigation  of  all  of  the  influencing  conditions  of  all 
traffic.  This  has  not  been  possible  in  the  limited  time,  but  the 
observations  and  conclusions  already  advanced,  however,  all 
lead  to  that  end. 

(2)  "Ample  and  frequent  service  on  the  lines  east  of  Madison 
Avenue  and  west  of  Broadway,  and  particularly  the  Sixth  Avenue 
line,  in  order  that  such  increased  facility  on  those  lines  may  induce 
their  use  by  the  public,  thereby  relieving  the  heavy  traffic  on  the 

csngested  main  lines." The  increase  in  efficiency  of  the  lines  indicated  would  tend 
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to  diversion  of  traffic  from  the  main  lines.  Some  relief  will 
be  secured  when  the  Second  Avenue  cars  are  operated  down 
streets  east  of  the  Bowery  to  Park  Row,  as  has  been  suggested. 

Sixth  Avenue  is  incapable  of  attractive  service  at  its  lower 
end  by  reason  of  the  extreme  congestion  due  to  the  traffic 
movement  on  the  streets  run  over,  and  especially  on  West 
Broadway  south  of  Canal  Street.  If  the  streets  were  better 
policed  much  immediate  relief  would  be  afforded,  for  future 
relief  regulations  of  truck  movement  should  afford  much 
further  improvement. 

(3)  "The  practicability  of  hereafter  turning  northbound  Broad- 
way cars  into  Sixth  Avenue  at  Thirty-Fourth  Street  and  north- 

bound Sixth  Avenue  cars  into  Broadway  at  Thirty-Fourth  Street, 
thus  abolishing  the  congestion  at  that  point." 

As  far  as  the  movement  of  cars  is  concerned  it  would  be 

greatly  facilitated  and  much  congestion  eliminated. 

The  diversion  of  long-established  lines  of  travel  and  the  de- 
rangement of  business  interests  that  has  followed  them,  which 

would  be  necessitated  by  the  changing  of  the  car  routes  would, 
however,  it  is  believed,  not  be  compensated  for  by  any  freedom 
of  car  movement  thus  secured. 

A  drawing  and  preliminary  plan  is  herewith  presented  which 
shows  the  practicability  of  a  method  of  relieving  this  point  of 
congestion  by  means  of  depressing  the  Broadway  tracks  under 
Thirty- Fourth  Street. 

(4)  "The  practicability  of  extending  the  Broadway  route  so  as 
to  avoid  transfers  at  Fifty-Ninth  Street  and  turn  east  and  west 
along  Fifty-Ninth  Street." 

The  Fifty-Ninth  Street  line  east  of  Fifth  Avenue  is  over- 
crowded, and  freedom  of  car  movement  is  greatly  restricted  by 

the  narrowness  of  the  street.  The  Sixth  Avenue  service 

already  runs  east  and  west  on  Fifty-Ninth  Street,  and  it  is  be- 
lieved that  through  service  from  Broadway  would  lessen  that 

diversion  to  other  lines,  which  is  so  important  to  relieve  the 
Broadway  congestion  of  passenger  traffic. 

vS)  "In  view  of  the  narrowness  and  crowded  condition  of 
Broadway  between  Seventeenth  Street  and  Twenty-First  Street, 
rt  should  be  considered  whether  the  public  convenience  would  not 
be  promoted,  dangerous  congestion  at  Twenty-Third  Street  and 
Fourth  Avenue  prevented  and  the  facilities  for  con-transportation 
increased  if  the  Lexington  Avenue  cars  were  to  run  east  from 
Broadway  along  Fourteenth  Street  to  the  junction  with  the  Madi- 

son Avenue  line  and  thence  up  Fourth  Avenue  to  Twenty-Third 
Street  and  along  Twenty-Third  Street  to  Lexington  Avenue." 

Concerning  the  question  of  prevention  of  congestion  at 

Twenty-Third  Street  and  Fourth  Avenue  an  actual  count,  in- 
cluding the  Lexington  Avenue  cars  operating  on  Twenty- 

Third  Street,  shows  a  maximum  movement  on  Fourth  Avenue 
at  the  rate  of  160  cars  per  hour  in  one  direction,  and  on 
Twenty-Third  Street  track  a  movement  at  the  rate  of  164  cars 

•  per  hour  in  one  direction  at  the  same  time. 
The  additional  burden  to  Fourth  Avenue  of  the  Lexington 

Avenue  cars  would  result  in  increased  congestion  at  this  point, 
already  seriously  congested.  In  addition  to  this  the  switching 
movement  contemplated  would  be  much  slower  and  obstruct 

the  tracks  longer  than  the  present  right-angle  intersection  of 
the  Lexington  Avenue  cars.  These  objections  make  the 
change  of  route  physically  impracticable. 

In  regard  to  public  convenience  an  actual  count  shows  that 
26.4  per  cent  of  the  passengers  on  the  southbound  Lexington 
Avenue  cars  are  distributed  between  Twenty-Third  Street  and 
Fourth  Avenue,  and  Fourteenth  Street  and  Broadway  from 
7  a.  m.  to  8  a.  m.,  and  46.2  per  cent  so  distributed  from  8  a.  m. 

to  9  a',  m.  This  would  indicate  that  between  40,000  and  50,000 
passengers  on  the  Lexington  Avenue  line  would  need  trans- 

fers, or  else  be  required  to  walk  to  and  from  the  point  most 
convenient  for  them  to  use  the  cars. 

(6)  "The  extension  of  the  crosstown  Eighty-Sixth  Street  line 
beyond  Eighth  Avenue  and  the  change  of  motive  power  to  elec- 

tricity." 
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This  extension  would  afford  great  convenience  to  many 
crosstown  patrons,  as  no  crosstown  line  exists  on  the  upper 
West  Side.  It  is  understood  that  the  railroad  company  is 
anxious  to  secure  consent  for  the  construction  of  this  line. 

(7)  "The  entire  subject  as  to  whether  the  efficiency  and  charac- ter of  service  on  the  downtown  crosstown  lines  is  such  as  the 

public  has  a  right  to  expect." 
Opportunity  has  not  been  afforded  for  a  detailed  investiga- 

tion of  this  service.  Much  obstruction  has  been  caused  to  the 

traffic  by  subway  operations,  and  the  service  is  further  re- 
stricted by  large  volume  of  trucking  which  follows  the  streets 

operated  on. 
It  is  understood  that  a  change  is  to  be  made  to  electric 

operation,  and  some  relief  will  be  experienced  at  that  time. 
Possible  regulation  of  trucking  may  be  expected  to  afford 
additional  future  relief. 

(8)  "As  at  present  operated,  the  surface  lines  in  the  Bronx  and 
other  suburban  districts  do  not  furnish  adequate,  or,  in  fact,  any 
suitable  accommodation  for  the  protection  of  passengers  at  junc- 

tion for  transfer  points." 
Any  consideration  has  been  impossible  in  the  limited  time 

available  for  this  investigation. 

(9)  "The  service  of  said  roads  in  point  of  frequency  of  running 
cars  is  entirely  inadequate  to  the  public  needs  and  should  be 
treated  on  the  same  principle  as  increased  accommodations  in 

Manhattan." Any  investigation  of  the  service  maintained  has  not  been 

possible. 
(10)  "The  removal  of  unused  car  tracks  in  Greater  New  York, 

provided  the  city  will  safeguard  the  present  franchise  rights  to  the 
future  use  of  those  streets  from  which  said  tracks  are  removed." 

This  is  a  question  not  within  the  province  of  my  investiga- 
tion. 

(11)  "The  question  of  vestibuling  cars." 
The  congestion  of  street  traffic  and"close  headway  of  opera- 

tion of  the  cars  in  New  York  city  require  the  least  possible 
obstruction  to  the  vision  of  the  motorman.  It  is  believed  that 

the  use  of  vestibules  would  largely  increase  the  number  of 
accidents  as  well  as  restrict  the  speed  of  operation. 

(12)  "The  question  of  two  conductors  on  every  car  during  the 
rush  hours  and  on  all  the  long  cars  at  all  times." 

The  division  of  responsibility  here  entailed  is  a  strong  ob- 
jection to  the  adoption  of  this  plan.  Sufificient  time  has  not 

been  afforded  to  reach  any  conclusion  as  to  the  relative  merit 
of  this  suggested  mode  of  operation. 

(13)  "The  question  of  the  issuance  of  transfers  at  junction 
points  and  the  proper  marking  of  all  cars  to  show  the  route  and 

destination  of  each  car." 
Owing  to  the  absence  of  specifications  as  to  these  points  no 

investigation  has  been  possible. 

(14)  "The  promotion  of  proper  police  regulations  of  trucking 
and  traffic  on  the  streets  through  which  lines  arc  operated." 

More  immediate  relief  can  be  secured  by  this  means  than 
through  any  other  or  through  all  other  suggestions. 

The  "Rules  of  the  Road,"  drafted  by  William  P.  Eno,  would, 
if  strictly  followed,  result  in  material  improvement  in  the 

movement  of  traffic.  Additional  regulation  of  track  obstruc- 
tion in  specific  cases  would,  if  wisely  administered,  work  the 

"greatest  good  to  the  greatest  number,"  and  need  not  mater- 
ially embarass  the  movement  and  handling  of  vehicular  traffic. 

(is)  "The  removal  of  obstructions  of  all  kinds,  including  snow, 
from  the  public  portions  of  the  streets  on  which  our  lines  run." 

A  heavy  snowfall  practically  paralyses  all  vehicular  traffic, 
and  that  which  is  carried  on  follows  the  car  track,  with  the 
result  that  the  car  service  is  severely  restricted  and  the  capacity 
for  passengers  greatly  lessened. 
Any  street  obstruction  throws  additional  burden  of  traffic 

upon  the  track  roadway,  and  at  a  congested  point  of  traffic  will 
limit  the  capacity  of  the  tracks  for  car  service. 
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Many  obstructions  during  building  operations  assume  a 
prominent  nature,  often  continuing  for  weeks.  Most  of  these 
could  very  readily  be  limited  without  material  restriction  of 
building  operations. 

(16)  "The  question  of  the  enforcement  of  public  ordinances  re- 
specting ventilation  and  cleanliness." 

This  question  has  not  been  undertaken. 

(17)  "The  prevention  of  permitting  passengers  to  stand  be- 
tween seats  in  open  cars." 

When  the  traffic  demands  exceed  the  seating  capacity  of  the 
open  cars  in  service  additional  passengers  must  stand  or  else 
wait  for  a  seat  in  subsequent  cars.  This  latter  method  is  the 
Continental  practice,  but  the  enforcement  of  such  regulations 
here  would  be  practically  impossible.  This  is  shown  by  the 
present  insistence  of  the  traveling  public  to  board  the  first  car, 
regardless  of  the  greater  comfort  that  may  be  obtained  in 
succeeding  ones. 

RECOMMENDATIONS  FOR  IMMEDIATE  RELIEF 

(1)  The  elimination  of  street  obstructions  wherever  possible 
under  existing  ordinances. 

(2)  Taking  on  and  discharging  passengers  at  the  near  side 
of  street  intersections. 

(3)  The  use  of  sand  on  the  asphalt  pavements  when  slip- 
pery. 

(4)  The  removal  from  congested  thoroughfares  on  which 
cars  are  operated  of  all  idle  vehicles ;  that  is,  those  not  in 
motion  or  taking  on  or  discharging  loads. 

(5)  The  restriction  of  the  movement  of  vehicular  traffic 
across  track  intersections,  wherever  possible. 

(6)  When  the  accomplishment  of  the  above  is  secured  the 
operation  of  more  cars  during  maximum  traffic  up  to  a  point 
within  the  number  that  would  restrict  the  capacity  of  the 
service. 

The  adoption  and  enforcement  of  the  foregoing  will  secure 
more  comfortable  and  expeditious  movement  of  the  present 
passenger  traffic.  With  the  growing  demands  the  relief  will, 
however,  be  only  temporary,  and  additional  facilities  will  be 
required  in  the  future. 
FOR  FUTURE  ULTIiVIATE  RELIEF  AND  FUTURE  REQUIREMENTS 

(1)  Specific  regulation  of  vehicular  movement  at  all  points 
where  the  car  service  is  required. 

(2)  Provision  on  vehicles  to  discharge  loads  without  ob- 
structing the  tracks. 

(3)  The  designation  of  the  official  body  to  secure  com- 
pliance with  the  above. 

(4)  The  removal  of  the  obstructions  caused  by  the  building 
of  the  Rapid  Transit  Subway  and  the  opening  of  Elm  Street  to 
traffic. 

(5)  The  construction  of  a  track  subway  for  the  Broadway 
cars  at  Thirty- Fourth  Street. 

(6)  The  diversion  of  the  Second  Avenue  cars  to  an  East 
Side  route. 

(7)  Widening  of  Central  Park  West  to  divide  the  streams  of 
heavy  traffic  and  keep  it  from  the  tracks. 

(8)  The  use  of  large  cars  on  the  congested  lines  as  is  con- 
templated. 

The  above  recommendations  will  all  contribute  to  the  im- 
provement in  capacity  of  the  car  service.  Beyond  this  point 

further  capacity  can  be  obtained  in  cither  or  both  of  two  ways : 
First.  Operation  of  cars  in  trains. 
Second.  Reduction  in  stopping  places. 

SALE  OF  THE  STANLEY  COMPANY 

It  was  authoritatively  stated  on  Jan.  28  that  the  controlling 

interest  in  the  Stanley  Electric  Manufacturing  C"()m])any,  of 
Pittsficld,  Mass.,  h;ul  been  purchased  by  the  ( icncral  I'^lcclric 
Company. 

REPORT  OF  THE  SPECIAL  ENGINEERING  AND  SANITA- 

TION COMMITTEE  OF  THE  MERCHANTS'  ASSOCIA- 
TION OF  NEW  YORK 

The  preliminary  report  of  the  engineering  and  sanitary  com- 
mittee of  the  Merchants'  Association  of  New  York  on  the 

points  under  discussion  between  that  body  and  the  Interurban 

Street  Railway  Company  is  given  below.  The  report  is  signed 

by  the  members  of  the  committee,  viz. :  Cassius  M.  Wicker, 
chairman;  H.  W.  Brinckerhoff,  Foster  Crowell,  C.  H.  Myers, 

George  A.  Soper,  Ph.  D.,  and  S.  Whinery.    It  is  as  follows: 

REPORT 

Your  committee,  in  submitting  the  following  report,  wish  to 

state  that  the  time  since  our  organization  has  been  too  brief  to 

fully  consider  all  the  propositions  which  have  been  referred  to 
us  and  which  are  contained  in  your  communication  to  the 

Board  of  Railroad  Commissioners  of  the  State  of  New  York, 

under  date  of  Jan.  5,  1903.  Some  of  them  necessarily  must  be 

treated  very  generally.  It  is  regretted  that  your  committee 

were  not  appointed  at  an  earlier  date  in  order  that  they  might 

have  been  present  at  the  first  two  hearings  of  the  commission, 
and  to  have  earlier  come  into  possession  of  the  engineering  and 

operating  details  that  would  have  enabled  us  to  treat  the  sub- 
jects more  fully.  We  have,  however,  endeavored  to  answer 

vour  questions  in  detail  and  in  the  order  named: 

(1)  Full  and  continuous  service  on  all  lines  owned  and  con- 
trolled by  the  Interurban  Street  Railway  Company  by  the  run- 

ning of  all  cars  necessary  for  the  speedy  movement  and  proper 
accommodation  of  the  public,  so  far  as  physical  conditions  permit. 

The  practical  carrying  out  of  this  proposition  depends,  as  to 
extent  and  completeness,  upon  a  number  of  contributory 
causes  which  are  embraced  in  some  of  the  other  propositions 

which  follow,  and  which  will  be  treated  of  more  in  detail  under 
their  respective  heads.  Generally,  however,  as  will  appear  in 
our  remarks  under  other  heads,  we  firmly  believe  from  the 
evidence  before  us,  that  the  surface  roads  are  not  doing  all 

they  can  to  relieve  the  congested  traffic  on  the  important  cen- 
tral north  and  south  arteries  of  the  city  and  the  more  important 

crosstown  lines. 

(2)  Ample  and  frequent  service  on  the  lines  east  of  Madison 
Avenue  and  west  of  Broadway,  and  particularly  the  Sixth  Avenue 
line,  in  order  that  such  increased  efficiency  on  those  lines  may  in- 

duce their  use  by  the  public,  thereby  relieving  the  heavy  traffic  on 
the  congested  main  lines. 

This  proposition  requires  very  careful  study  and  differ- 
entiation between  the  various  lines  referred  to,  some  of  which 

are  apparently,  at  present,  in  as  congested  a  condition  as 
Broadway  itself.  While  your  committee  has  utilized  all  the 

time  at  its  disposal  in  endeavoring  to  ascertain  the  present  con- 
dition, it  yet  feels  that  the  subject  is  too  intricate  to  dispose  of 

until  we  shall  have  been  able  to  study  it  more  closely. 
So  far  as  the  Second,  Third,  Seventh  and  Eighth  Avenues 

are  involved  we  are  decidedly  of  the  opinion  that  increased 
service  on  these  avenues,  tapping  Broadway  from  the  side 

streets  at  various  points  will,  if  the  service  is  continued  per- 
sistently, extensively  relieve  much  of  the  traffic  that  now  seeks 

Broadway,  Fourth  Avenue,  Sixth  Avenue  and  Lexington 
Avenue.  We  realize  that  the  immediate  return  for  largely  in- 

creasing the  present  service  on  Second  Avenue,  Third  Avenue, 
Seventh  Avenue  and  Eighth  Avenue  might  not  be  attractive 
to  the  railroad  company,  but  with  more  rapid  service,  more 

accommodations  and  less  congestion  would  soon  become  ap- 
parent to  the  traveling  public,  and  these  comparatively  free 

avenues  would  become  more  largely  used,  thus  relieving  the 
congested  districts. 

(3)  The  practicability  of  hereafter  turning  northbound  Broad- 
way cars  into  Sixth  Avenue  at  Thirty-Fourth  Street  and  north- 

bound Sixth  Avenue  cars  into  Broadway  at  Thirty-Fourth  Street, 
thus  abolishing  tbc  congestion  at  that  point. 

We  find  that  there  would  be  no  structural  difficulty  in 
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making  the  proposed  changes  in  the  tracks,  and  that,  on  some 
accounts,  the  conditions  surrounding  the  present  crossings 
might  be  materially  improved  thereby.  But  in  our  judgment 
the  desirability  of  such  a  change  depends  upon  considerations 
of  a  different  nature,  involving  the  convenience  of  the  public 
in  transferring  and  the  ultimate  distribution  of  the  traffic.  In 
regard  to  both  of  these  points  the  committee  have  not  had 
opportunity  to  make  sufficient  investigation. 
We  do  not  regard  such  a  change  as  at  present  necessary,  for 

the  reason  that  our  observations  mdicate  that  the  capacity  of 

the  Thirty-Fourth  Street  crossing  is  not  nearly  reached  by 
the  present  traffic.  The  operating  company  has  stated  to  us 
that  as  many  as  975  cars  have,  under  favorable  conditions, 
been  passed  over  this  crossing  by  the  three  lines  in  .one  hour, 
and  that  75  per  cent  of  this  number  is  a  reasonable  estimate 
of  a  normal  hourly  capacity,  whereas,  at  the  rush  hours,  during 
the  days  of  our  observation,  the  total  number  of  cars  in  any 
one  hour  did  not  exceed  492. 

(4)  The  practicability  of  extending  the  Broadway  route  so  as  to 
avoid  transfer  at  Fifty-Ninth  Street  and  turn  east  and  west  along 
Fifty-Nuith  Street. 

The  Broadway  route  referred  to  is  that  which  starts  at  Fifty- 
Ninth  Street  and  Seventh  Avenue  to  come  down-town,  con- 

necting with  the  main  line  at  Fifty-Third  Street  and  Seventh 
Avenue,  and  thence  continuing  to  and  through  Broadway. 
The  committee  fails  to  see  any  advantage  in  making  such  a 
change,  for  the  reason  that  these  cars  are  apparently  needed 
for  a  special,  supplementary  service  on  Broadway,  and  the 
traffic  coming  from  east  and  west  can  make  use  of  more  direct 
lines  to  downtown  points. 

(5)  In  view  of  the  narrowness  and  crowded  condition  of  Broad- 
way between  Seventeenth  Street  and  Twenty-First  Street,  it 

should  be  considered  whether  the  public  convenience  would  not 
be  promoted,  dangerous  congestion  at  Twenty-Third  and  Fourth 
Avenue  prevented  and  the  facilities  for  transportation  increased 
if  the  Lexington  Avenue  cars  were  to  run  east  from  Broadway 
along  Fourteenth  Street  to  the  junction  With  the  Madison  Avenue 
line  and  thence  up  Fourth  Avenue  to  Twenty-Third  Street  and 
along  Twenty-Third  Street  to  Lexington  Avenue. 

After  careful  investigation  we  do  not  think  this  change 
desirable  for  two  reasons : 

First.  In  our  judgment  the  present  congestion  at  Twenty- 
Third  Street  and  Fourth  Avenue  would  be  increased  instead  of 

being  diminished ;  and. 
Second.  We  are  of  the  opinion  that  any  surplus  room  for 

additional  cars  on  Fourth  Avenue  should  be  utilized  for  the 

direct  traffic  of  that  line.  We  believe  that  the  present  con- 
gested condition  on  that  part  of  Broadway  may  be  greatly 

ameliorated  by  proper  police  regulation  of  the  movement  of 
vehicles. 

(6)  The  extension  of  the  crosstown  Eighty-Sixth  Street  line 
beyond  Eighth  Avenue  and  the  change  of  motor  power  to  elec- 
tricity. 

The  desirability  of  extending  and  improving  this  route  has 
long  been  apparent,  and  we  recommend  that  steps  be  taken  to 
secure  the  repeal  of  the  legislative  acts  that  now  block  the 
improvement.  If  further  legislation  is  found  to  be  necessary 
strenuous  effort  should  be  made  to  secure  it.  A  continuous 

crosstown  line  at  this  point  would  not  only  afford  communica- 
tion between  the  sections  east  and  west  of  the  park — a  result 

much  to  be  desired — but  would  materially  relieve  travel  on 
Fifty-Ninth  Street  and  other  crosstown  lines. 

(7)  The  entire  subject  as  to  whether  the  efficiency  and  charac- 
ter of  service  on  the  downtown  crosstown  lines  is  such  as  the 

public  has  a  right  to  expect. 
It  is  apparent  that  the  present  conditions  on  most  of  the 

downtown  crosstown  lines  are  deplorable,  and  in  no  case  are 
they  satisfactory.  We  are  informed  that  permits  for  the  re- 

construction of  these  lines  have  been  granted,  the  stock  issue 
authorized,  and  that  extensive  improvements  have  been  con- 

tracted for.    In  the  meanwhile,  however,  the  sanitary  condi- 

tion of  the  cars  on  these  lines  is  abominable,  and  should  be 

rectified  at  once.  We  would  urge  the  enforcement  of  the  ex- 
isting sanitary  ordinances  on  these  lines,  and  improvements  to 

the  cars  indicated  more  specifically  in  our  discussion  under 
Proposition  16. 

(8)  As  at  present  operated,  the  surface  lines  in  The  Bronx  and 
other  suburban  districts  do  not  furnish  adequate,  or,  in  fact,  any 
suitable  accommodation  for  the  protection  of  passengers  at  junc- 

tion or  transfer  points. 

Your  committee  is  of  the  opinion  that  at  all  points  where  the 

public  is  subjected  to  exposure  suitable  shelter  should  be  pro- 
vided. Especially  should  shelter  be  provided  in  existing  build- 

ings, if  the  physical  conditions  of  the  junction  point  are  such 
that  shelter  cannot  be  provided  in  close  proximity  to  the 
tracks.  Much  can  be  done  in  this  direction  in  Manhattan  as 
well  as  in  The  Bronx.  An  island  of  safety,  with  suitable  roof, 

should  be  constructed  at  the  end  of  Seventh  Avenue  and  Fifty- 
Ninth  Street.  A  shelter  should  also  be  provided  at  Columbus 

Monument,  at  Seventy-First  Street  and  Broadway,  on  the 
Parkway,  between  the  tracks,  and  at  many  other  points  in 
Manhattan. 

(9)  The  service  of  said  roads  in  point  of  frequency  of  running 
cars  is  entirely  inadequate  to  the  public  needs  and  should  be 
treated  on  the  same  principle  as  increased  accommodation  in 
Manhattan. 

Your  committee  has  not  had  the  opportunity  to  make  suf- 
ficient observation  in  The  Bronx  on  this  point  to  enable  us  to 

answer  the  cpestion  involved  in  this  proposition. 

(10)  The  removal  of  unused  car  tracks  in  Greater  New  York, 
provided  the  city  will  safeguard  the  present  franchise  rights  to  the 
future  use  of  those  streets  from  which  said  tracks  are  removed. 

We  recommend  that  all  unused  tracks,  except  curves  and 
connections  necessary  for  use  in  emergencies,  be  removed 
from  the  city  streets,  such  removal  not  to  affect  any  franchise 
rights  that  now  exist — such  rights  to  be  safeguarded  by  legis- 

lative action  if  necessary.  The  removal  of  these  unused  tracks 
would  facilitate  vehicle  travel  over  the  streets  now  occupied 

by  them,  and  thus  tend  to  relieve  congestion  on  other  streets. 
Before  any  of  these  now  unused  tracks  are  removed  we 

would  advise  a  more  thorough  examination  of  the  location, 
and  especially  the  traffic  possibilities  of  each,  with  a  view  to 
turning  cars  from  Second  Avenue,  Third  Avenue,  Seventh 
Avenue,  Eighth  Avenue  and  Ninth  Avenue  into  the  congested 
districts  over  these  tracks.  It  is  possible  that  many  of  these 
tracks  can  be  utilized  to  relieve  the  present  congested  district. 

(iij  The  question  of  vcstibuling  cars. 

In  the  view  of  your  committee  the  vestibuling  of  surface 
cars  in  New  York  city  is  not  desirable. 

(i2j  The  question  of  two  conductors  on  every  trolley  car  dur- 
ing the  rush  hours  and  on  all  the  long  cars  at  all  times. 

Whenever  a  street  car,  whatever  its  size,  becomes  so  crowded 
that  the  conductor  cannot  collect  fares  without  neglecting  the 
stopping  and  starting  of  the  car,  it  is  necessary,  in  order  to 
secure  the  safety  of  passengers,  on  the  one  hand,  and  to  avoid 
delays  on  the  other,  that  some  one  shall  temporarily  take  his 
place  on  the  rear  platform.  It  is  the  opinion  of  the  committee 
that  such  person  should  be  a  trained  employee  of  the  company. 

(13)  The  question  of  the  issuance  of  transfers  at  junction  points 

and  the  proper  marking  of  all  cars  to  show  the  route  and  destina-- tion  of  each  car. 

In  regard  to  issuing  transfers  the  committee  is  not  yet  in 
possession  of  sufficient  accurate  information  to  warrant  an 
expression  of  opinion.  It  would  not  appear  to  be  advantageous 
to  throw  additional  travel  on  overcrowded  lines,  for  the  mere 

purpose  of  extending  the  transfer  privilege.  We  understand, 

from  the  company's  representations,  that  provisions  for  transfer 
are  already  very  general,  and  that  additional  lines  will  be  in- 

cluded in  the  transfer  system,  with  the  expiration  of  existing 
contracts  which  now  stand  in  the  way. 



January  31,  1903.] STREET  RAILWAY  JOURNAL. 

185 

In  regard  to  the  proper  marking  of  cars  to  show  both  the 
route  and  the  destination  the  committee  is  of  the  opinion  that 
the  color  schemes  now  in  use  to  designate  some  routes  should 
be  harmonized  and  extended,  so  that  whenever  the  cars  of  dif- 

ferent routes  use  the  same  tracks,  each  set  of  cars  can  be  readily 
recognized  and  distinguished,  the  same  color  arrangement 
being  employed  both  by  night  and  day.  These  would  be  in  ad- 

dition to  any  other  designation  which  may  refer  to  the  destina- 
tion. 

(14)  The  promotion  of  proper  police  regulations  of  trucking 
and  traffic  on  the  streets  through  which  lines  arc  operated. 

The  committee  regards  this  as  one  of  the  most  important  and 
far-reaching  of  all  the  propositions  submitted.  We  believe  that 
if  carried  out  to  the  farthest  extent  practicable  there  would 
ensue  a  great  improvement  in  the  entire  condition.  A  thorough 
study  of  the  matter  of  regulation  of  traffic  should  be  made  by 
the  city  officials  in  the  light  of  the  present  situation. 

The  following  are  recommended  as  applicable  to  Broadway, 
south  of  Fifty-Ninth  Street: 

1.  No  empty  or  idle  vehicle  of  any  kind  shall  remain  standing 
on  Broadway. 

2.  Heavy  traffic  to  keep  to  the  extreme  right  or  curb;  light 
traffic  near  the  tracks. 

3.  Drivers  to  use  tracks  only  when  balance  of  the  street,  to  the 
right,  is  occupied. 

4.  A  vehicle  overtaking  another  shall  pass  to  the  left. 
5.  When  a  vehicle  discharges  passengers  or  freight  and  must 

remain  in  the  neighborhood,  it  must  move  to  the  side  street. 
6.  Vehicles  occupying  the  track  for  any  purpose  must  leave  it 

at  the  first  opportunity. 
(15)  The  removal  of  obstructions  of  all  kinds,  including  snow, 

from  the  public  portions  of  streets  on  which  car  lines  run. 

We  are  of  the  opinion  that  the  public  ordinances  covering 
obstacles  in  the  streets  are  not  adapted  to  our  present  con- 

gested thoroughfares,  and  should  be  revised  to  meet  the  exist- 
ing conditions.  In  view  of  the  limited  time  at  our  disposal  we 

do  not  wish  to  consider  that  we  have  exhausted  this  subject  in 
recommending : 

First.  That  the  building  laws  be  so  amended  as  to  prevent 
occupation  of  any  portion  of  Broadway  south  of  Fifty-Ninth 
Street  with  building  material,  and  that  the  sidewalk  abutting 
buildings  under  construction  be  roofed  over  and  kept  open  for 
passage. 

Second.  That  in  the  removal  of  snow  important  streets  on 
which  cars  are  run  should  receive  first  attention. 

(16)  The  question  of  the  enforcement  of  the  public  ordinances 
respecting  ventilation  and  cleanliness. 

It  is  recommended  that  a  strict  observance  of  city  ordinances 
relating  to  ventilation  and -cleanliness  of  cars  be  required. 

1.  The  most  important  of  these  ordinances  is  that  which 
relates  to  spitting  on  the  floors  of  cars.  It  is  desirable,  in  the 
judgment  of  the  committee,  that  the  Board  of  Health  cause  the 
arrest  and  prosecution  of  those  who  violate  this  ordinance,  and 
that  the  police  department  and  city  magistrates  co-operate  with 
the  Board  of  Health  to  this  end.  This  should  not  be  under- 

stood as  absolving  the  companies  from  observing  that  part  of 
the  ordinance  which  requires  that  conductors  call  the  attention 
of  offenders  to  the  warning  notices  of  the  Board  of  Health, 
which  are  posted  in  every  car.  It  is  recommended  that  the 
companies  be  called  upon  to  issue  imperative  orders  to  con- 

ductors to  observe  that  part  of  the  ordinances  which  is  bind- 
ing upon  them. 

2.  A  satisfactory  ventilation  of  the  cars  is  impracticable  so 
long  as  they  are  overcrowded,  but  a  measure  of  relief  can  be 
secured  by  the  adoption  of  improved  methods  of  ventilation. 
It  is  recommended  that  a  more  effective  .system  of  ventilation 
be  installed  in  the  cars,  and  that  its  control  and  operation  be 
placed  in  charge  of  employees  especially  assigned  to  this  work 
at  depots,  terminals  and  such  other  points  as  may  be  necessary 
to  secure  the  best  results,  in  the  same  manner  as  heating  is 
now  regulated. 

3.  It  is  recommended  that  the  use  of  cocoa,  rope  or  other 
absorbent  mats  and  permanently  placed  slats  or  gratings  on 
the  floors  of  the  cars  be  discontinued.  Removable  gratings  of 
wood,  metal  or  other  material,  which  can  be  readily  removed 
and  cleaned,  should  be  used. 

4.  The  spaces  behind  and  beneath  the  seats,  which  now 
serve  as  receptacles  for  refuse  and  dust,  should,  in  common 
with  the  rest  of  the  car,  be  thoroughly  cleaned  every  day  in 

accordance  with  Section  185  of  the  Sanitary  Code.  The  clean- 
ing of  cars  is  not  done  in  a  satisfactory  manner.  The  cars 

should  be  cleaned  more  thoroughly  and  the  work  should  be 
carried  on  in  suitable  places. 

5.  It  is  recommended  that  the  Thirty-Fourth  Street  cross- 
town  line  be  equipped  with  such  motive  power  as  will  enable 
these  cars  to  be  operated  without  detriment  to  the  health  of  the 
passengers.  The  use  of  the  present  ofTensive  and  unhealthful 
storage  batteries  should  be  discontinued. 

(17)  The  prevention  of  permitting  passengers  to  stand  between 
seats  in  open  cars. 

While  your  committee  recognizes  that  the  standing  of  pas- 
sengers between  the  seats  of  open  cars  not  only  occasions  great 

discomfort,  but  leads  to  grave  injury  to  health  and  morals,  we 
are  of  the  opinion  that  the  practice  can  only  be  stopped  by 

prohibitory  laws,  rigidly  enforced,  and  we  believe  that  the 
enforcement  of  such  laws  would  be  very  difficult  until  such  time 
as  the  transportation  facilities  of  the  city  are  greatly  increased. 

We  are  of  the  opinion  that  if  the  above  recommendations  are, 
in  substance,  adopted,  more  cars  can  be  run  and  that  they  can 

make  better  time,  thus  materially  relieving  the  present  con- 

gestion.  ^>  

ADDITIONAL  ^'JIM  CROW"  LITIGATION 

The  fight  on  the  "Jim  Crow"  car  law  has  been  carried  into 
the  Supreme  Court  of  Louisiana.  President  Pearson,  of  the 
New  Orleans  Railways  Company,  has  been  arrested  on  forty 
affidavits  charging  the  company  with  violating  the  law.  His 
defense  is  that  the  act  of  the  Legislature  is  unconstitutional. 
This  position  was  sustained  in  the  City  Court,  but  the  district 
attorney  was  not  satisfied  and  appealed  to  the  Supreme  Court. 
A  decision  is  looked  for  before  the  expiration  of  the  present 
term. 

It  is  said  that  the  bill  in  question  was  aimed  solely  at  the 
New  Orleans  Railroad  when  introduced  by  Representative 
Wilson,  but,  in  order  to  overcome  the  objections  of  a  number 
of  members  of  the  Legislature  who  favored  the  bill,  it  was  made 
to  apply  to  all  street  railway  systems  throughout  the  State. 
Baton  Rouge  and  Shreveport  car  companies  protested  vigor- 

ously that  the  bill  would  ruin  them,  and  they  asked  that  if  it 
could  not  be  defeated  it  be  amended  so  that  companies  could 

provide  separate  "accommodations"  by  means  of  partitions  or 
wire  screens.  The  law  has  been  unsatisfactory  to  the  street 
car  companies  and  public,  but  the  former  has  ordered  its  strict 
enforcement  in  New  Orleans  by  conductors,  and  frequently  the 
white  division  is  packed  to  discomfort  while  the  seats  in  the 
colored  division  remain  unoccupied.  Efforts  at  these  times  to 

occupy  such  seats  has  brought  about  several  personal  encoun- 
ters and  law  suits.  The  amount  of  negro  travel  has  been  greatly 

lessened,  and  several  church  functions  of  the  negroes  deferred 
because  of  the  car  situation.  This  is  one  of  the  grounds  on 
which  the  railway  company  has  attacked  the  constitutionality 
of  the  law.  The  friends  of  the  law  profess  to  believe  that  the 
company  is  simply  trying  to  make  it  odious  for  the  purpose  of 
securing  its  repeal. 

One  prominent  negro.  Bishop  Charles  S.  Smith,  in  the 
Louisiana  Conference,  advised  the  negroes  to  stay  oflf  the  cars, 

saying :  "There  was  no  earthly  need  for  a  'Jim  Crow'  street 
car  law  in  this  State,  nor  in  any  other  Southern  State,  but  we 

have  it.    Stay  off  the  cars  and  walk." 
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RULES  OF  THE  ROAD 

The  following  are  the  Rules  of  the  Road  suggested  by  Will- 
iam P.  Eno,  of  New  York,  for  the  regulation  of  vehicle  traffic 

in  New  York  city.  They  have  been  submitted  to  the  Mer- 

chants' Association,  city  authorities  and  Metropolitan  Street 
Railway  Company,  and  will  probably  be  adopted  in  the  steps 
being  taken  to  relieve  congestion  in  New  York : 
ARTICLE  I.    ON  KEEPING  TO  THE  RIGHT,  STOPPING,  TURNING 

AND  PASSING  VEHICLES  AHEAD  GOING  IN  THE  SAME 
DIRECTION 

Section  i.  Vehicles  shall  keep  to  the  right,  and  not  only  so 
when  passing  other  vehicles  going  in  the  opposite  direction,  but 
always  to  the  right,  and  as  near  the  right-hand  curbstones  as  ve- 

hicles at  a  standstill  or  going  at  a  slower  rate  of  speed  will  permit, 
thus  leaving  room  in  the  middle  of  the  street  for  those  going  in 
the  same  direction  at  a  greater  speed  to  pass  to  the  left. 

Section  2.  A  vehicle  overtaking  another  shall  pass  on  the  left 
side  of  the  overtaken  vehicle. 

Section  3.  A  vehicle  turning  into  another  street  to  the  right 
shall  turn  the  corner  as  near  the  curb  as  practicable,  and  keep  on 
to  the  right  in  the  street  into  which  it  turns.  Thus: 

1  r 

Section  4.  In  turning  into  another  street  to  the  left  the  vehicle 
shall  turn  around  the  center  of  intersection  of  the  two  streets. 
Thus : 

J  L 

Not  this  way: 

"1  r 

J  L 

Section  5.  A  vehicle  shall  not  stop  at  a  left-hand  curbstone  ex- 
cept on  licensed  hack  and  truck  stands. 

Section  6.  A  vehicle  crossing  from  one  side  of  the  street  to  the 
other  shall  do  so.  Thus: 

Not  this  way: 

or  this  wav. 

ARTICLE  II.    ON  SIGNALS 

Section  i.  In  slowing  up  or  stopping,  a  signal  shall  always  be 
given  to  those  behind  by  raising  the  whip  or  hand. 

Section  2.  In  turnmg,  while  in  motion,  or  in  starting  to  turn 
from  a  standstill,  a  signal  shall  be  given  by  raising  the  whip  or 
hand  and  twirling  it  in  the  direction  in  which  the  turn  is  to  be 
made. 

Section  3.    Unless  in  an  emergency,  or  to  allow  another  ve- 

hicle, equestrian  or  pedestrian  to  cross  their  path,  no  vehicle  or 
equestrian  shall  stop  in  any  public  street  or  highway  of  this  city 
except  near  the  right-hand  curb  thereof,  and  so  as  not  to  obstruct a  crossing. 

ARTICLE  III.    ON  RIGHT  OF  WAY 
Section  i.    On  all  the  public  streets  or  highways  of  the  city  all 

vehicles  going  in  a  northerly  or  southerly  direction  shall  have  the 
right  of  way  over  any  vehicle  going  in  an  easterly  or  westerly direction. 

Section  2.  The  officers  and  men  of  the  fire  department  and  fire 
patrol,  with  their  fire  apparatus  of  all  kinds,  when  going  to,  on 
duty  at,  or  returning  from,  a  fire,  and  all  ambulances,  and  the  offi- 

cers and  men  and  vehicles  of  the  police  department,  and  all  physi- 
cians who  have  a  police  permit  (as  hereinafter  provided),  shall 

have  the  right  of  way  in  any  street,  and  through  any  procession, 
except  over  vehicles  carrying  the  United  States  mail.  The- head 
of  the  police  department  is  hereby  empowered  to  issue,  upon  appli- 

cation therefor,  a  permit  for  such  right  of  way  to  any  duly  regis- 
tered physician,  which  perniit  shall  not  be  transferable. 

Section  3.  Subject  to  the  preceding  section  of  this  article,  sur- 
face cars,  running  on  tracks  laid  in  the  streets  especially  for  their 

use,  shall  have  the  right  of  way  along  such  tracks,  between  cross 
streets,  over  all  vehicles  moving  in  the  same  direction  at  a  less 
rate  of  speed  than  10  miles  an  hour;  and  the  driver  of  any  vehicle, 
proceeding  upon  the  track  in  front  of  a  surface  car,  shall  turn 
out  immediately  upon  signal  by  the  motorman  or  driver  of  the 

car.  ' 
Section  4.  Surface  cars  shall  stop  on  the  near  side  of  the  street 

to  discharge  or  take  on  passengers. 
Section  5.  Surface  cars  shall  come  to  a  full  stop  before  crossing 

certain  streets,  and  a  list  of  these  streets  shall  be  obtained  by  the 
car  companies  from  the  police  department,  and  it  shall  notify  the 
car  companies  of  any  additions  to,  or  changes  in,  said  list. 

Section  6.  No  vehicle  shall  occupy  the  street  for  the  purpose  of 
loading  or  unloading,  or  for  any  purpose  that  will  interfere  with 
or  interrupt  the  passage  of  cars,  between  the  hours  of  7  a.  m.  and 
10  a.  m.  and  4  p.  m.  and  7  p.  m. 

ARTICLE  IV.    ON  SPEED 
Section  i.  Vehicles,  whether  loaded  or  unloaded,  used  for  any 

other  purpose  than  that  of  carrying  passengers,  shall  not  be  driven 
at  a  greater  speed  rate  than  5  miles  an  hour. 

Section  2.  Vehicles  drawn  by  horses,  and  used  for  the  purpose 
of  carrying  passengers  and  their  personal  luggage,  shall  not  be 
driven  at  a  greater  speed  rate  than  8  miles  an  hour. 

Section  3.  Bicycles,  tricycles  and  quadricycles,  automobiles 
and  street  cars  operated  by  power,  used  only  for  the  purpose  of 
carrying  passengers  and  their  personal  luggage,  shall  not  proceed 
at  a  greater  speed  rate  than  10  miles  an  hour. 

Section  4.  Vehicles  and  horsemen  shall  not  cross  any  street  or 
avenue  running  north  and  south,  or  make  any  turn,  at  a  speed 
rate  exceeding  3  miles  an  hour. 

Section  5.  Nothing  in  this  article  shall  apply  to  the  vehicles  of 
the  fire,  fire  patrol  and  police  departments,  ambulances,  or  traffic 
emergency  repair  wagons. 

ARTICLE  V.    STOP  AUTOMOBILE  ON  SIGNAL 
Every  person  driving  an  automobile  or  motor  vehicle  shall,  at 

request  or  signal  by  putting  up  the  hand,  from  a  person  driving 
or  riding  a  restive  horse  or  horses,  or  driving  domestic  animals, 
cause  the  automobile  to  stop  immediately,  and  to  remain  station- 

ary so  long  as  may  be  necessary  to  allow  said  horses  or  domestic 
animals  to  pass.  This  provision  shall  apply  to  automobiles  going 
either  in  the  same  or  in  an  opposite  direction. 

ARTICLE  VI.    HORSES  STANDING 
Section  i.  No  horse  shall  be  left  unattended  in  any  street  un- 

less he  is  securely  fastened  to  a  substantial  and  permanent  hitch- 
ing post  or  ring  by  a  strap  or  rope  passing  around  his  neck  and 

through  the  bit. 
Section  2.  No  horse  shall  be  unbitted  in  any  street  unless  he  is 

first  secured  by  a  halter. 
ARTICLE  VII.  DEFINITIONS 

Section  i.  For  the  purpose  of  this  ordinance,  all  avenues  and 
streets  with  a  parkway  in  the  middle  shall  be  considered  as  having 
but  one  roadway. 

Section  2.  The  word  vehicle,  wherever  used  in  these  ordi- 
nances, shall  be  held  to  include  everything  on  wheels  or  runners, 

and  equestrians. 
ARTICLE  VIII.  LICENSES. 

Section  I.  The  driver  of  every  numbered  vehicle  is  required  to 
hold  a  numbered  card  issued  by  the  police  department,  certifying 
that  he  has  applied  for  it,  and  demonstrated  that  he  thoroughly 
understands  the  rules  of  the  road,  and  can  drive  safely. 

Section  2.  No  driver  of  a  numbered  vehicle  shall  be  less  than 
16  years  of  age. 
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ARTICLE  IX.  SIDEWALKS 

Section  i.  No  person  shall  drive,  or  back,  or  lead  any  horse  or 
cart,  or  other  wheeled  carriage  (except  baby  carriages)  on  the 
foot  path  or  sidewalk  of  any  street;  nor  shall  it  be  lawful  for  any 
vehicle  propelled  by  hand  or  foot,  or  any  other  power,  to  be  rid- 

den or  driven  upon  the  sidewalk  of  any  street  or  avenue  which  has 
been  flagged,  curbed,  guttered  and  paved. 

Section  2.  Bicyclists  may  lead  their  wheels  along  the  sidewalk 
in  single  file,  and  bicycles  may  be  stood  on  sidewalks,  provided 
they  cause  no  obstruction. 

Section  3.  Nothing  contained  in  this  article  .shall  prevent  the 
passage  of  vehicles  from  pri\  ate  property  directly  across  the  side- 

walks to  the  roadway. 
ARTICLE  X.  HELLS 

All  rubber-tired  vehicles  shall  carry  bells;  those  drawn  b\  hdrsc? 
a  jingle  bell  properly  attached  to  horse  collar  or  ]5ole  cralv.  all 
others  gong  bells  not  less  than  I'l  ins.  nor  more  than  3  ins.  in 
diameter;  and  such  bell  or  gong  shall  be  sounded  when  turning- 
corners,  when  passing  another  vehicle  or  an  equestrian  from  l.)e- 
hind,  and  to  give  timch-  warning  when  ni'cesasr\.  Automobiles 
may  be  provided  with  suilable  Iirirns,  or  oilier  signals,  instead  of 
bells. 

.ARTICLE  Xr.  LIGHTS 

Each  and  every  \ehicle  usin.i;  the  public  streets  highways  of 
this  city  shall  show,  between  sunset  and  sunrise,  a  light  or  lights, 
so  placed  as  to  be  seen  from  the  front  and  each  side;  if  dash  lan- 

tern is  carried,  it  shall  be  placed  on  the  left-hand  side:  such  light 
or  lights  to  be  of  sufficient  illuminating  power  to  be  visible  at  a 
distance  of  2C0  ft.;  said  light  or  lights  shall  show  white  in  front, 
but  may  be  colored  on  the  sides.  Every  automobile  shall  exhibit 
during  the  same  period  two  lamps  showing  white  lights  visible  at 
a  distance  of  300  ft.  in  the  direction  toward  which  the  automobile 
is  proceeding,  and  shall  also  exhibit  a  red  light,  visible  in  the  re- 

verse direction.  The  lamps  shall  be  so  placed  as  to  be  free  from 
obstruction  to  light  from  other  parts  of  said  automobile. 

ARTICLE  XIT.  BRAKES 

Every  automobile  shall  be  provided  with  a  good  and  efficient 
brake. 

ARTICLE  XIII.  BICYCLES 

Section  l  Bicyclists  shall  not  coast  on  any  of  the  streets  or 
avenues  of  this  city  south  of  125th  Street.  The  term  coasting  is 
hereby  defined  to  mean  proceeding  by  inertia  or  momentum,  with 
the  feet  ofif  the  pedals;  but  the  rider  may  use  his  feet  as  a  brake, 
and  have  them  off  the  pedals  while  used  for  this  purpose. 

Section  2.  No  bicyclist  in  the  city  of  New  York  shall  carry 
thereon  any  child  under  the  age  of  5  years. 

ARTICLE  XIV. 
No  person  shall  ride  on  the  back  of  any  vehicle  without  first 

obtaining  the  consent  of  the  driver  thereof. 
ARTICLE  XV. 

The  establishment  and  maintenance  of  cab,  hack  and  truck 
stands  shall  be  under  the  control  of  the  police  department. 

ARTICLE  XVI. 
The  police  of  the  city  of  New  Yrirk  are  hereby  empowered  and 

directed  to  enforce  these  ordinances. 
ARTICLE  XVII. 

Copies  of  these  ordinances  shall  be  kept  at  all  police  stations 
and  issued  on  application. 

ARTICLE  XVIII. 
These  ordinances  shall  take  effect  immediately,  and  any  person 

violating  any  of  them  shall  be  liable  to  a  fine  of  not  less  than  $1 
nor  more  than  $50  for  each  offense,  and  any  violator  who  shall 
give  a  wrong  nundjer,  name  or  address,  shall  be  liable  to  a  fine 
cf  $100. 

ARTICLE  XIX. 

Any  ordinance  heretofore  made  which  in  any  way  conflicts  with 
any  of  the  foregoing  is  hereby  repealed. 
SUPPLEMENTARY  ( lRr)INANCES  PROPOSED  BY  TITK  liAHAVAY 

,  C(.)MrANY 

The  following  ordinances  especially  covering  the  blocking  of 
car  traffic  by  trucks,  have  been  drawn  up  by  Oren  Root,  Jr., 
assistant  general  manager  of  the  Interurban  Street  Railway 
Company,  and  have  been  submitted  to  the  city  authorities.  In 

Mr.  Root's  opinion  the  proposed  ordinances  will  greatly  assist 
in  the  movement  of  cars  in  New  York  city  : 

Section  i.  No  vehicle  of  any  character  .shall  be  allowed  to 
stand  on  any  street  upon  which  electric  cars  are  operated  except 
while  actually  engaged  in  discharging  or  taking  on  passengers 

or  while  actually  engaged  in  loading  or  unloading.    All  load- 

ing and  unloading  on  streets  over  which  electric  cars  are  oper- 
ated shall  be  done  with  the  vehicles  and  horses  standing  along- 
side the  curb  parallel  with  the  street.  Where  premises  facing 

on  a  street  where  electric  cars  are  operated  shall  have  another 
entrance  on  a  street  where  no  electric  cars  are  operated,  such 
unloading  or  loading  shall  not  be  done  on  the  street  where 
electric  cars  are  operated. 

Section  2.  No  vehicle  shall  -occupy  the  street  for  the  pur- 
pose of  loading  or  unloading  or  for  any  purpose  in  a  position 

that  will  interfere  with  or  interrupt  the  passage  of  cars  at  any 
time  between  the  hours  of  7  a.  m.  to  10  a.  m.  and  4  p.  m.  to 

7  p.  m. 

Section  3.  No  vehicle,  the  speed  of  which  is  regulated  by 
lli£  ordinances  of  the  city  of  New  York  to  a  slower  rate  than  is 
])rescribed  for  the  electric  cars,  shall  be  driven  on  car  tracks 
over  which  electric  cars  are  operated,  except  while  passing 
other  standing  or  slower  moving  vehicles. 

Section  4.  The  driver  of  any  vehicle  proceeding  upon  the 
track  in  front  of  an  electric  car  shall  turn  out  immediately 
when  signalled  by  the  motorman  of  the  car. 

Section  5.  No  vehicle  shall  be  driven  upon  a  track  used  for 

cars  going  in  an  opposite  parallel  direction  except  for  the  pur- 
pose of  crossing  such  track. 

ENGINEERING  AND  OPERATING  FEATURES  OF  THE 

CHICAGO  TRANSPORTATION  PROBLEM- 
IV  AND  CONCLUSION 

The  abstract  of  the  report  of  B.  J.  xArnoId  to  the  local  trans- 
portation committee  of  the  Chicago  City  Council  is  continued 

from  the  last  issue  and  concluded. 

The  valuation  estimates,  which  constitute  Chapter  VII  of 

Part  VI,  are  made,  as  before  stated,  under  two  heads,  "A"  and 
"B."  In  Column  A  is  given  the  estimated  cost  to  reproduce  the 
physical  part  of  the  present  property  at  present  market  prices 
for  labor,  material  and  equipment.  In  Column  B  is  given  the 

present  value  of  the  physical  property  for  electric  railway  pur- 
poses to  any  person  or  corporation  in  a  position  to  utilize  it  in 

place,  and  sell  for  cash  those  parts  which  have  become  obsolete. 
This  does  not  take  into  consideration  the  value  of  the  fran- 

chises or  the  earning  capacity  of  the  property. 

\".\LUATIO.\'    ESTLMATES,    CHICAGO    CITY    RAILWAY  COMPANY 
The  tracks,  paving  and  trolley  construction  are  estimated  in 

Column  A  as  worth  $8,789,042.63.  and  in  Column  B  as  $5,797,- 

326.58. The  three  caljle  stations  and  two  electric  stations  are  valued 

in  Column  A  at  $1,945,450,  and  in  Column  B  at  $1,072,442. 
The  cost  to  reproduce  the  steam  plant  in  the  cable  stations  is 

taken  at  $80.60  per  boiler  horse-power,  or  $40  per  engine  horse- 
power. The  engine  horse-power  of  these  plants  is  10.818,  and 

the  boiler  horse-power  5400  at  rated  capacity.  The  buildings, 
stacks  and  foundations  were  estimated  at  $18  per  engine  horse- 

power. The  two  electric  stations,  with  a  total  capacity  of 
10,280  kw,  were  figured  at  $90  per  kilowatt,  including  boilers, 
engines,  generators,  piping,  puniiis,  and,  in  fact,  everything 
about  the  stations  except  land.  These  are  simple  non-con- 

densing engines,  with  rope-driven  generators,  supplied  from 
return  tubular  lioilers  with  mechanical  stokers.  A  storage 

Ijattery  plant  of  1000  hp  is  figured  at  $70.86  per  horse-power. 
Rolling  stock,  not  including  niolors  and  grips,  is  valued  at 

$2,543,037.21  in  Column  A,  and  in  Column  B  at  $1,126,927.21. 
Motors,  controllers  and  grips  are  valued  at  $1,053,945  in 

Column  A,  and  ,$916,885  in  Column  B. 
Tools,  implements,  machinery  and  supplies  in  Column  A  are 

estimated  at  $75,165,  ;ind  in  Colinnn  B  at  $75,452.90. 
The  real  estate  v.nlu.'itions  are  taken  from  the  Board  of  Re- 

view figures  for  1902,  less  the  value  of  buildings  included  in  the 
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foregoing  estimates.  This  gives  values  under  Column  A  as 
$1,863,354,  and  in  Column  B  the  same. 

Adding  the  values  of  some  recent  expenditures  the  total  cost 

to  reproduce  the  Chicago  City  Railway  property  to-day,  as 
given  in  Column  A,  is  estimated  at  $17,172,424.84,  and  in 
Column  B  as  $11,747,818.69 — the  latter  being  the  present  value 

to  any  company  in  a  position  to  utilize  it  in  place  for  electric 
railway  purposes. 

The  depreciation  or  loss  in  value  of  the  cable  part  of  the 

Chicago  City  Railway  property  is  $3,613,458.21.  This  is  the 
difference  between  its  estimated  value  for  use  and  its  cost  to 

produce  to-day.  The  depreciation  of  the  electrical  part  of  this 
property,  figured  on  the  same  basis,  is  $1,811,147.94,  making  the 
total  depreciation  $5,424,606.15.* 

VALUATION  ESTIMATES,  CHICAGO  UNION  TRACTION  COMPANY 

The  tracks,  paving  and  trolley  construction  of  the  Chicago 

Union  Traction  Company  are  valued  in  Column  A  at  $11,294,- 
882.05,  and  in  Column  B  at  $7,382,217.64. 

The  eight  cable  stations  are  valued  at  $2,007,000  in  Column 

A,  and  $467,550  in  Column  B.  These  eight  stations  have  a 

total  capacity  of  15,550-engine  horse-power,  and  8100-boiler 

horse-power.  They  are  scheduled  at  $40  per  engine  horse- 

power, or  $76.75  per  boiler  horse-power. 
The  two  electric  power  stations  are  valued  in  Column  A  at 

$3,239,117.01,  and  in  Column  B  at  $1,576,455.32.  One  of  these 

stations  is  of  3900-kw  capacity,  containing  compound,  hori- 
zontal condensing  direct-connected  units  and  return  tubular 

boilers.  It  is  valued  in  Column  A  at  $120  per  kilowatt,  includ- 

ing everything  but  land.  The  other  station  is  of  8250-kw 

capacity,  containing  compound,  horizontal,  non-condensing 
direct-connected  units  and  water-tube  boilers.  It  is  valued  at 

$92.35  per  kilowatt  in  Column  A. 
Cars  and  trucks  are  estimated  at  $2,840,400  in  Column  A, 

and  $1,273,780  in  Column  B. 
The  electric  car  equipment  is  placed  at  $456,600  in  Column 

A,  and  $410,940  in  Column  B. 

Tools,  implements,  supplies  and  machinery,  not  previously 

included,  are  valued  at  $899,404.96  in  Column  A,  and  $809,- 
464.47  in  Column  B. 

Real  estate  and  such  ])uildings  as  were  not  included  in  pre- 
vious estimates  were  valued  at  the  1902  Board  of  Review 

figures,  or  $3,484,231. 
The  total  values  from  Column  A  are  $22,214,635.02,  and 

from  Column  B  $14,937,088.43. 
These  figures  do  not  include  the  Van  Buren  Street  tunnel, 

owned  by  the  West  Chicago  Street  Railroad  Tunnel  Company. 
This  would  cost  $800,000  to  reproduce.  Its  value  is  largely 
dependent  on  its  use  in  connection  with  a  subway  system. 

The  next  chapter  is  devoted  to  valuations  of  lines  under  ex- 
piring grants  and  is  consequently  of  only  local  interest. 

COST  ESTIMATES  FOR  NEW  SYSTEM 

Part  Vi,  Chapter  IX,  is  devoted  to  cost  estimates  for  the 
production  of  a  new  street  railway  system.t 

COST  ESTIMATES 
COST   ESTIMATE   NO.  1 

Estimate  of  cost  to  produce  the  property  necessary  for  the  operation 
of  a  system  of  surface  and  subway  transportation  as  outlined 
in  Part  V  of  this  report,  but  not  including  cost  of  subways : 

*  Of  course  these  figures  on  depreciation  are  far  below  the  actual  deprecia- 
tion from  the  original  cost  of  the  property,  because,  as  explained  earlier  in 

the  report,  the  cost  to  reproduce  the  cable  systems  to-day  is  much  less  than 
it  was  in  the  early  days,  when  these  systems  were  built. — [Editors.] 

t  Cost  Estimate  No.  1  is  on  a  surface  street  railway  system  all  new,  leaving 
out  of  account  the  value  of  present  company  property.  Although  not  so  stated 
in  the  report  the  cost  to  bring  the  present  systems  into  the  shape  outlined  for 
the  new  system,  would  naturally  be  obtained  by  subtracting  the  figures  given 
under  column  B  in  the  preceeding  paragraphs  from  the  cost  of  the  new 
system  as  given  in  the  estimates. — [Editors.] 
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TRACKS,  PAVING  AND  ELECTRIC  TRANSMISSION 
745.81  miles  of  single  track  located  on  streets  as 

given  in  Appendix  J,  consisting  of: 
354.84  miles   of   single   track  paved   with  dressed 

granite  per  Unit  Price  Estimate  I,  at  $42,- 
365.01    $15,032,800.15 

354.84  miles  of  single  track  paved  with  vitrified  brick, 
per  Unit  Price  Estimate  I,  at  $36,615.01   12,992,470.15 

15.06  miles  of  single  track  in  subways  not  paved  as 
per  Unit  Price  Estimate  I,  at  $23,965.01   360,913.05 

21.07  miles  of  single  track,  underground  conduit 
type,  paved  with  asphalt,  as  per  Unit  Price 
Estimate  J,  at  $94,181.52   1,984.404.62 

745.81  miles  of  single  track  .-   $30,370,587-97 
Overhead  trolley  electrical  construction  on  724.74 

miles  of  single  track,  at  $8,100.03  per  mile  of 
double  track,  including  feeder  wire,  per  Unit 
Price  Estimate  G   2,935,207.87 

POWER  PRODUCTION  $33,305,795.84 

Power  plant  and  sub-stations,  including  buildings 
and  machinery  for  the  operation  of  20  0  cars  at 

50  kw  per  car : 
Power  house,  100,000  kw,  at  $110;  sub-stations, 

200,000  kw,  with  batteries,  $50 ;  without  bat- 
teries, $30;  average,  $40   $19,000,000.00 
ROLLING   STOCK  AND   OTHER  EQUIPMENT 

2000  double-truck  cars  equipped  at  $6,000  per  car. . .  .  12,000,000.00 
Other  rolling  stock,  snow-plows  and  sweepers,  250 

units,  at  $4,000.00   1,000,000.00 
Other  equipment,  wagons,  tools,  etc   169,204.16 

REAL  ESTATE 
Power  house  site,  centrally  located   750,000.00 
Sub-station  sites,  fifteen,  at  $5,000.00   75,000.00 
Car  shop  site   100,000.00 
Car  house  sites,  twenty,  at  $20,000.00   400,000.00 
For  centrally  located  offices   300,000.00 
BUILDINGS  OTHER  THAN   POWER   HOUSE  AND  SUB-STATIONS 
Car  shops  and  machinery   300,000.00 
Car  houses,  twenty,  at  $100,000.00   2,000,000.00 
Office  building,  furniture  and  fixtures   400,000.00 

$69,800,000.00 
COST    ESTIMATE    NO.  2 

Estimate  cost  to  produce  proposed  subway  system  No.  i,  as  shown 
on  Map  II,  sectional  views  of  which  are  shown  by  Plates  i  to 
8  inclusive,  and  as  described  in  Part  VI  of  this  report : 

DOUBLE-TRACK  SUBWAY  IN  OPEN  CUTTING 
Distances — In  80-ft.  streets,  17,120  lineal  feet. 

"  80-ft.      "       2,125     "       "  stations. 
"  66-ft.      "        1,280  " 

Total  double-track  open  cut. .  20,525    "  " 
SINGLE-TRACK  SUBWAY   IN  OPEN  CUTTING 

Lineal  Feet 
Subway  proper   13,980 
Stations,  single  track   i,37S 
Special  stations,  single  track   625 

Total  single-track  open  cut   15,980 
TUNNEL  APPROACHES  TO   RIVER  TUNNELS 

Single  Track—  Feet 
Van  Buren  Street  tunnel   1,100 
Washington  Street  tunnel   1,150 

Total  single  track  approach   2,250 

Double  Track — Van  Buren  Street  tunnel   300 

Total  double-track  approach   300 
NEW  TUNNELS 

Double-track  tunnel  proper   1,950  ft.,  Clark  Street. 
Double-track  tunnel  proper   1,360  ft.,  Dearborn  Street.  . 

Total  double-track  tunnel   3,310  ft., 
Single-track  tunnel  approach   400  ft.,  Clark  Street. 
Single-track  tunnel  approach   1,350  ft..  Dearborn  Street. 

Total  single-track  tunnel   1,750  ft. 
Double-track  open  approach   600  ft.  in  Clark  St.,  N.  S. 
Double-track  open  approach   600  ft.  in  Dearborn  St.,  N.  S. 

Total  double-track  tunnel  approach .   1,200  ft. 
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existing  tunnels  after  changes  have  been  made  to 
adapt  them  to  the  proposed  subway  system 

Feet 
Van  Buren  Street   1,100 
Washington  Street   1,085 
La  Salle  Street   2,250 

Total    4.435 
SUMMARY 

Double-track  subway,  open  cut   20,525 
Single-track  subway,  open  cut   15.980 
Single-track  tunnel  approaches  to  present  river  tunnels....  2,250 
Double  track  tunnel  approaches  to  present  river  tunnels.  ..  .  300 

NEW  TUNNELS   UNDER  RIVER 

Clark  and  Dearborn  Streets  tunnel  proper   3,3io 
Single-track  tunnel  approach   I.7S0 
Double-track  open  approach   1,200 
Remodeled  existing  tunnels   4.435 

Total  lineal  feet  of  subway  and  tunnels   49,750 

This  total  is  equal  to  9.42  miles  of  subways  and  tunnels,  of 

which  5.64  miles  is  double-track  structure  and  3.78  miles  is 

single  trac'c,  providing  for  15.06  miles  of  single-track  railway. 
ESTIMATED  COST  OF  SUBWAYS  AND  TUNNELS 

PLAN   NO.  1 
Excavation    $  1,900,000,00 
Timbering    1,200,000.00 
Concrete    3,720,000.00 
Waterproofing    226,000.00 
Structural  steel   772,380.00 
Rearranging  water  and  gas  pipes   615,000.00 
Rearranging  sewers   200,000.00 
New  trunk  line  sewer,  low  level   100,000.00 
Rearranging  pneumatic  and  electrical  underground 
work    450,000.00 

Sidewalks,  paving,  grating,  rnanhole  covers,  etc   500,000.00 
Stations    550,000.00 
Temporary  maintenance  of  traffic,  care  of  abutting 

buildings,  etc   1,200,000.00 

$11,433,380.00 Plus  for  engineering,  supervision  and  administration.  1,143,338.00 

Total  for  subways   $12,576,718.00 
Two  new  tunnels  at  Clark  and  Dearborn  Streets.  . .  .  1,600,000.00 
Lowering  existing  tunnels   1,500,000.00 

Total   $15,676,718.00 
Say    *i6,ooo,ooo.oo COST    ESTIMATE    NO.  3 

Estimated  cost  to  produce  subway  system  No.  2,  as  shown  on  Map 
No.  5,  sectional  views  of  which  are  shown  by  Plates  i  to  g 
inclusive,  as  described  in  Part  VL  pages  148  to  153  of  this 
report : 

High  Level — 
Lineal  Feet 

Double-tracked  subway,  open  cut   20,525 
Single  track,  open  cut   15,980 
Single-track  tunnel  approaches  to  present  river  tunnels.  .  2,250 
Double-track  tunnel  approaches  to  present  river  tunnels.  300 
Low  Level — • 

Double-track  tunnel   6,800 
Single-track  tunnel   12,400 
New  tunnels  under  river,  Clark,  Dearborn  and  Adams 
Streets    4,965 

Single-track  tunnel  approach   i,750 
Double-track,  open  approach   1,200 
Remodeling  existing  tunnels   4.435 

70,605 
Estimated  cost  of  high  and  low-level  subway  system,  Plan  No.  2: 
Excavation    $  2,533,333 
Timbering    1,600,000 
Concrete    4,960,000 
Waterproofing    3oi,3,?3 
Structural  steel   1,029,840 

•  These  figures  do  not  inckide  damages  that  might  be  shown  to  property 
abutting  subway  approaches,  but  as  the  figures  are  liberal  they  might  possibly 
cover  any  such  damages.  The  amount  of  these  damages  is  a  question  for  real 
estate  experts,  and  can  only  be  determined  after  exact  locations  for  subway 
approaches  are  fixed. 
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Rearranging  water  and  gas  pipes   615,000 
Rearranging  sewers   200,000 
New  trunk  line  sewer   100,000 
Rearranging   pneumatic    and    electrical  undergroimd 
work    450,000 

Sidewalks,  paving,  gratings,  manhole  covers,  etc   500,000 
Stations    733,333 

Temporary  maintenance  of  traffic,   care   of  abutting 
buildings,  etc   1,333,333 

$14,356,172 Plus  for  engineering,  supervision  and  arlniinistration .  .  1,435,617 

Total  for  subways   $15,791,789 
Three  new  timnels  at  Clark,  Dearoorn,  Adams  Streets.  2,400,000 
Lowering  existing  tunnels   1,500,000 

Total    $19,691,789 

Say    *20,ooo,ooo APPENDICES 

The  contents  of  the  appendices  were  briefly  stated  in  the  first 
part  of  the  abstract  of  this  report.  They  contain  mainly  more 
exact  and  detailed  data  about  present  and  proposed  systems 
than  is  contained  in  the  body  of  the  report. 

 ♦^^  

NEW  ENGLAND  STREET  RAILWAY  CLUB  MEETING 

The  third  annual  meeting  and  banquet  of  the  New  England 
Street  Railway  Club  was  held  in  Boston,  at  Hotel  Somerset, 
corner  of  Commonwealth  Avenue  and  Charlesgate  East,  on 
Thursday  evening  Jan.  22.  The  occasion  was  one  of  the  most 
enjoyable  in  the  history  of  the  club,  and  was  attended  by  up- 

wards of  400  members  and  invited  guests.  A  reception  was 

held  in  the  east  wing  of  the  hotel  at  6  p.  m.,  a'nd  about  7:30 
o'clock  the  company  gathered  in  the  superb  new  banquet  room, 
and,  accompanied  by  music  rendered  by  an  orchestra  stationed 
in  a  balcony,  sat  down  for  the  banquet  at  small  round  tables 
seating  five  each.  At  the  east  end  of  the  room  were  the  officials 
and  invited  guests  at  a  long  table  specially  set  apart  for  their 
use.  Here  were  seated  the  presiding  officer,  President  H.  E. 
Farrington,  of  Chelsea;  Toastmaster  Frank  Ridlon,  of  Boston; 
General  William  A.  Bancroft,  president ;  Charles  S.  Sergeant, 

vice-president,  and  H.  L.  Wilson,  auditor  Boston  Elevated 
Railway  Company;  H.  B.  Rogers,  second  vice-president  Massa- 

chusetts Electric  Companies ;  H.  C.  Page,  general  superin- 
tendent Boston  &  Northern  Street  Railway;  Robert  S.  Gofif, 

general  superintendent  Old  Colony  Street  Railway;  Hon.  E. 
P.  Shaw,  president  of  the  Newburyport  Car  Company,  and 
financial  supporter  of  numerous  electric  railway  enterprises  in 
New  England ;  William  R.  Wood,  president,  and  E.  A.  New- 

man, manager  Portland  Railroad  Company;  H.  M.  Putney, 
chairman  New  Hampshire  Railroad  Commission ;  Henry  H. 

Crapo,  president  Union  Street  Railway  Company,  New  Bed- 
ford;  Henry  S.  Bingham,  Vermont  Railroad  Commissioner; 

Fuller  C.  Smith,  Chairman  Vermont  Railroad  Commission ; 
Colonel  Frank  Richardson,  Hoosac  Valley  Street  Railway;  G. 
W.  Nock,  Bridgeport;  Hon.  Parker  SpofYord,  Bucksport;  Hon. 
Benjamin  F.  Chadburn,  Railroad  Commissioner  of  Maine. 

After  the  dinner  had  been  thoroughly  discussed  the  annual 
election  of  officers  was  held,  with  the  following  results: 

President,  H.  E.  Farrington,  master  mechanic  Boston  & 
Northern,  Chelsea;  first  vice-president,  E.  E.  Potter,  general 
manager  Union  Street  Railway  Company,  New  Bedford ;  vice- 
presidents  for  States,  Maine,  W.  G.  Meloon,  general  manager 
Portsmouth,  Kittery  Point  &  York  Street  Railway  Company, 

Kittery;  New  Hampshire,  H.  A.  Alhin,  superintendent  Con- 
cord Street  Railway  Company,  and  Concord  &  Manchester 

Street  Railway  Company,  Concord ;  Vermont,  A.  J.  Crosby, 
superintendent  Springfield  Street  Railway  Company;  Rhode 
Island,  H.  W.  Young,  manager  Woonsocket  Street  Railway 

*  Sec  note  at  foot  of  first  c<i]umn,  this  page. 
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Company ;  Connecticut,  J-  S.  Thornton,  superintendent  Peo- 

ple's Tramway  Company,  Putnam;  secretary  and  treasurer,  J. 
H.  Neal,  chief  of  department  of  accounts  Boston  Elevated 
Railway  Company;  executive  committee,  H.  E.  Farrington, 
Chelsea;  O.  L.  Prendergast,  Pioston  ;  A.  J-  Purinton,  Palmer; 
H.  E.  Reynolds,  Quincy ;  Frank  J.  Stone,  manager  Electric 
Storage  Battery  Company;  Franklin  Huntress,  John  C.  Spring, 
Boston;  finance  committee,  J.  F.  Wattles,  Paul  Winsor  and 
P.  W.  Davis,  Boston. 

Letters  of  regret  were  read  from  Governor  Bates,  of  Massa- 
chusetts; former  President  E.  C.  Spring  and  others.  Before 

introducing  the  toastmaster  President  Farrington,  in  a  few 
convincing  remarks,  urged  the  necessity  of  every  street  railway 

in  New  England  being  represented  in  the  club's  membership 
list.  Toastmaster  Frank  Ridlon,  of  Boston,  was  then  intro- 

duced, who  called  upon  the  various  speakers  in  his  usual  happy 
vein. 

Hon.  E.  P.  Shaw  spoke  for  the  Connnonwcalth  of  Massa- 
chusetts, and  called  to  mind  many  incidents  illustrating  his  in- 

terest in  street  railways  in  the  early  days  of  the  trolley  car. 
He  paid  a  high  trilnite  to  Harry  M.  Whitney,  of  Boston,  for 
his  enthusiasm  and  business  foresight,  which  made  electric 
railroading  a  commercial  success  in  that  city. 

Hon.  Benjamin  F.  Chadbourne,  Railroad  Commissioner  of 
Maine,  then  made  an  able  and  witty  speech  on  the  importance 

of  the  street  railway  and  the  Commission's  relations  to  its  pro- 
moters and  managers.  He  emphasized  the  fact  that  the  aim 

of  his  Commission  is  to  meet  every  street  railway  man  as 
fairly  as  possible,  and  congratulated  the  club  on  the  success  of 
its  organization,  which  involves  so  many  men  upon  whose 
shoulders  large  public  trusts  are  placed  and  carried. 

Railroad  Commissioner  Fuller  C.  Smith,  of  Vermont,  was 
next  called  upon,  and  made  a  most  facetious  speech,  in  which 

many  good-natured  allusions  were  made  to  the  Boston  con- 
tingent of  the  club.  He  closed  by  inviting  the  attention  of 

capitalists  to  the  water-power  and  electric  railway  opportuni- 
ties of  the  beautiful  "Green  Mountain  State."  and  instanced 

the  recent  plans  of  a  syndicate  for  a  3000-hp  transmission  of 
some  20  miles  between  Burlington  and  Vergennes. 

H.  M.  Putney,  of  the  New  Hampshire  Railroad  Commis- 
sion, followed  with  another  witty  speech  at  the  expense  of 

what  he  called  philanthropic  Massachusetts  capitalists  who  are 
building  lines  in  his  State.  He  closed  by  urging  the  fairness 
of  the  proposition  that  an  electric  railway  company  which  has 
si3ent  much  time  and  money  in  building  up  a  good  business  in 
its  territory,  laying  out  parks,  creating  traffic  and  offering 
good  service  should  have  its  franchises  protected,  and  that  no 
other  company  should  be  allowed  to  come  in  and  reap  the 

licnefits  of  the  first  company's  expense  and  effort  as  long  as 
the  service  rendered  was  satisfactory. 

John  Graham,  of  Bangor,  Maine,  then  brought  before  the 
members  some  of  his  experiences  in  traveling  in  Europe  last 
summer,  calling  special  attention  to  the  ordinances  regulating 
the  number  of  passengers  a  street  car  could  carry  and  illustrat- 

ing the  prevailing  class  distinctions.  He  spoke  of  the  fine 
condition  of  the  Italian  roads,  and  of  the  abundant  water- 
power  in  Switzerland.  He  states  that  in  Europe  one  can  ride 
one-half  mile  for  2  cents,  while  in  Boston,  for  instance,  one 

can  ride  an  hour  and  three-quarters  for  5  cents,  the  steam  i"oad 
fare  for  that  time  being  $1.75.  He  closed  by  paying  a  high 
tribute  to  the  operation  of  the  Boston  Elevated. 

Major  H.  C.  Evans,  of  New  York,  and  J.  R.  Panderford  also 
made  brief  remarks  before  the  meeting  adjourned  at  10:30 

p.  m. 
The  enthusiasm  of  the  members  at  the  informal  reception 

held  during  the  hour  preceding  the  dinner  was  one  of  the  most 
satisfactory  features  of  the  evening.  The  officers  of  the  club 
are  to  be  congratulated  not  only  for  what  they  have  already 
accomplished  but  upon  their  plans  for  the  future. 

ELECTRIC  RAILWAY  PROJECTS  IN  NEW  JERSEY 

Several  companies  have  filed  maps  covering  practically  all  the 

available  routes  at  Trenton,  but  the  People's  Traction  Com- 
pany, a  comparatively  new  concern,  headed  by  I.  A.  Sweigard, 

former  superintendent  of  the  Philadelphia  &  Reading  Railway, 
has  made  a  request  not  only  for  the  .streets  of  the  city  but  for 
most  of  the  alleys  as  well,  and  has  filed  with  the  Secretary  of 
State  a  map  covering  everything  available  in  the  city.  The 
total  length  of  the  proposed  lines  is  between  6  miles  and  7 
miles,  and  they  cover  a  territory  extending  from  Cadwalader 
Park  on  the  west,  to  the  Interstate  Fair  Grounds  on  the  east. 

Little  is  known  of  the  People's  Traction  Company  in  Tren- 
ton, and  the  filing  of  the  maps  came  as  a  complete  surprise.  For 

some  reason  or  other  the  promoters  of  the  new  lines  have 
chosen  the  poorest  routes  in  many  instances,  owing  to  the 
large  number  of  curves  which  would  be  necessary  in  turning 
fnini  011c  street  into  another.  The  most  practical  line  would  be 
the  line  irom  Front  Street  to  North  Willow  Street,  to  Spring 
Street,  to  Prospect  Street,  to  Stuyvesant  Avenue,  to  Hillcrest 
Avenue  and  Parkway  Avenue,  as  that  would  afford  a  new  and 
almost  direct  line  to  Cadwalader  Park.  No  other  line  would 

come  nearer  than  two  blocks  of  the  City  Hall.  No  announce- 
ment has  been  made,  locally,  as  to  what  will  be  done,  or  rather 

what  the  City  Council  will  be  asked  to  let  the  company  do. 
The  route  on  North  Willow  Street  covers  one  for  which  a  fran- 

chise has  already  been  granted  to  the  New  Jersey  &  Pennsyl- 
vania Traction  Company  for  an  extension  of  the  Trenton, 

Lawrenceville  &  Princeton  Railroad,  but  in  no  other  instance 

does  the  proposed  line  conflict  with  any  existing  road. 

The  People's  Traction  Company  was  incorporated  in  this 
State  on  July  12,  1902,  and  the  same  day  that  the  required  $25,- 
000  was  deposited  with  the  State  Treasurer  a  map  was  filed 
covering  a  route  from  Burlington  to  Mount  Holly.  On  July 
18,  six  days  later,  a  map  was  filed  covering  a  route  between 
Absecon  and  Atlantic  City,  over  the  old  turnpike,  which  the 
company  is  said  to  have  purchased,  and  also  over  a  new  road, 
yet  to  be  laid  out  and  constructed.  The  company  also  filed 
maps  covering  seven  distinct  routes  in  Atlantic  City  on  July  23, 
and  on  Aug.  i  another  route  from  Pleasantville  to  Atlantic 
City,  and  also  south  to  Somers  Point.  Other  maps,  filed  on 
later  dates,  covered  routes  from  Mount  Holly  to  Pemberton, 
Mount  Holly  to  Smithville,  and  from  Burlington  to  Mount Holly. 

It  is  understood  that  the  People's  Traction  Company  was 
formed  for  the  purpose  of  taking  over  the  operation  of  all  the 
Sweigard  properties  and  routes.  The  company  is  said  to  own 

the  Mount  Holly  Street  Railway,  the  Burlington  County  Trac- 
tion Company  (which  is  building  a  line  from  Moorestown  to 

Mount  Holly),  the  Atlantic  City  Street  Railway  Company,  the 
Atlantic  City  &  Chelsea  Passenger  Railway  Company,  the 
Chelsea  &  Suburban  Traction  Company,  and  the  Atlantic  City 
&  Suburban  Traction  Company. 

The  People's  Traction  Company  has  an  authorized  capital  of 
$175,000,  but  this  can  be  raised  by  paving  an  additional  fee  to 

the  State.  I.  A.  Sweigard  is -the  president,  W.  C.  Parry,  secre- 
tary and  treasurer.  Josiah  K.  Bougher.  of  Philadelphia,  is  also 

interested  in  the  company. 

The  Camden  &  Trenton  Railway  Company  was  the  first  out- 
side corporation  to  file  maps  for  streets  in  this  city,  and  an 

entire  local  system  was  planned.  The  New  Jersey  &  Penn- 
sylvania Traction  Company  next  secured  a  charter  and  filed 

maps  covering  an  elaborate  local  system.  The  Trenton  &  New 

Brunswick  Railroad  Company  is  at  the  city  line,  the  Philadel- 
phia, Bristol  &  Trenton  Street  Railway  is  just  across  the  river, 

and  the  Delaware  Valley  Traction  has  covered  the  suburban 
exits,  so  that  it  may  be  safely  said  that  Trenton  is  in  a  fair  way 
to  be  well  supplied  with  electric  railways. 
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A  PECULIAR  ACCIDENT  IN  MASSACHUSETTS 

One  of  the  most  remarkable  accidents  which  has  been 

chronicled  in  these  pages  for  some  time  occurred  near  Lee, 

Mass.,  last  week.  About  11  o'clock  at  night,  on  Monday,  Jan. 
19,  one  of  the  large  double-truck  cars  of  the  Berkshire  Street 
Railway  Company  was  returning  empty  from  Stockbridge  to 

TROLLEY  .'\CCIDENT  AT  LEE,  MASS. 

Pittsfield  at  a  high  rate  of  speed.  In  crossing  the  bridge  over 
the  Housatonic  River  the  rear  truck  of  the  car  jumped  the 
track  and  cleared  the  guard  rail,  throwing  the  rear  end  of  the 
car  through  the  side  truss  of  the  bridge.  The  truck  left  the 
rails  just  before  reaching  the  span,  the  front 
truck  being  well  onto  the  bridge,  and  the  car 
struck  the  end  of  the  l.)ridge  truss  with  such 
force  that  the  bridge  was  completely  wrecked, 
as  seen  in  the  two  accompanying  engravings, 
which  were  made  from  photographs  taken  on 
the  morning  after  the  accident.  They  show 
the  appearance  of  the  car  and  bridge  from 
both  ends. 

The  Berkshire  Street  Railway  Company, 
which  was  opened  last  sunuiier.  operates 
largely  over  its  own  right  of  way  and  main- 

tains an  exceedingly  high-speed  schedule. 
The  car  was  running  at  the  ordinary  cross- 

country speed  as  it  approached  the  bridge. 
Thv  bridge,  which  is  100  ft.  in  length,  is 
situated  just  beyond  a  curve,  and  it  is  the 
custom  to  slacken  speed  greatly  as  the  l)ridge 
is  approached,  so  as  to  take  this  curve  with 
safety.  This  the  motorman  failed  to  do.  Had 
the  front  truck  instead  of  the  rear  truck  left 

the  rails  he  would  undoubtedly  have  been 
killed,  and  had  the  rear  truck  held  the  rails  an 

instant  longer  it  is  ])rol)able  that  the  con- 
ductor would  have  been  severely  injured  if 

not  killed  outright.  As  it  was,  however,  the 
car  struck  broadside,  smashing  a  large  hole  in 
the  roof  and  splintering  the  plate  glass  win- 

dows, but  the  strong  side  framing  of  the  car  prevented  the 
breaking  up  of  the  body  to  any  great  extent.  Had  the  car 
been  filled  with  passengers  the  accident  would  undoubtedly 

have  resulted  in  many  serious  bruises,  injuries  from  flying- 
glass,  etc.,  but  the  great  strength  which  is  now  being  given 

to  high-speed  interurban  cars  might  have  prevented  the 
accident  from  taking  a  more  serious  form.  Probably  no 
better  illustration  has  ever  been  given  than  this  of  the  ad- 

vantages of  operating  heavily-built  cars  in  high-speed  ser- 
vice, and  while  the  accident  seems  to  be  entirely  uncalled  for 

from  an  operating  standpoint,  it  has  demonstrated  in  a  very 
fortunate  manner  the  high  degree  of  safety  which  the  inter- 

urban car  itself  provides  the  rider  on  the  mod- 
ern electric  railway.  The  conductor  was 

pitched  from  the  car  to  the  ice  below;  and 
though  badly  bruised  was  not  seriously  in- 

jured ;  while  the  motorman  escaped  with  being 
merely  thrown  to  the  floor  of  his  vestibule. 

The  accident  did  not  stoj)  Ihe  through  ser- 
vice of  the  company,  fortunately,  as  there  is  a 

large,  covered  highway  bridge  across  the 
river  paralleling  the  railroad  bridge,  by  means 
of  which  transfers  cou'd  be  made,  and  cars 
were  operated  to  both  sides  of  the  wreck.  The 
company  was  building  a  l>ri(lge  across  the 
river  at  Lenox  Dale,  and  all  the  material  was 

on  the  ground  awaiting  erection.  The  dimen- 
sions of  this  bridge  were  so  nearly  like  those  of 

the  one  injured  that  it  was  immediately  de- 
cided to  remove  the  damaged  structure  and 

replace  it  by  a  new  one  built  from  the  steel  at 
Leno.x  Dale,  allowing  the  latter  to  wait  for 
new  material.  The  rear  truck  of  the  car  was 

considerably  damaged,  although  it  was  found 
that  the  motors  were  but  little  injured  by  the 
accident.  It  was  at  first  thought  possible  to 

hoist  the  car  body  back  to  the  tracks,  but  this  was  found  to  be 
impracticable,  and  after  removing  all  the  loose  fixtures,  etc., 
it  was  burned. 

The  accident  directs  attention  to  the  necessity  of  enforcing 

TROLLEY   CAR   PLUNGES   FROM  TRESTLE 

rules  for  the  ])revention  of  reckless  operation  of  cars  on  the 

last  trip,  or  when  returning  to  car  houses  for  the  night.  Great 
financial  loss,  such  as  was  sustained  in  this  case,  may  thus  be 

averted.  11iis  is  especially  true  on  interurban  lines  where 
sharp  curves  make  this  practice  particularly  dangerous. 
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CHICAGO  DEVELOPMENTS 

As  mentioned  in  these  columns  last  week,  there  is  a  great 
activity  in  Chicago  at  the  present  time  in  regard  to  franchise 
extensions.  At  the  meeting  of  the  local  committee  of  the 
Chicago  City  Council,  which  was  briefly  mentioned  last  week. 
Attorney  E.  R.  Bliss,  representing  the  Chicago  City  Railway 
Company,  assured  the  committee  that  his  company  was  ready 
and  anxious  to  go  ahead  with  franchise  negotiations.  The 
Chicago  Union  Traction  Company  wanted  more  time. 

The  situation  can  probably  best  be  explained  by  an  abstract 
of  some  of  the  statements  made  by  the  attorneys  for  the 
Chicago  companies  at  the  conference  mentioned. 
W.  W.  Gurley  being  called  on  as  the  representative  of  the 

Chicago  Union  Traction  Company,  read  the  following  state- 
ment : 

At  the  last  meeting  of  your  sub-committee  an  adjournment  was 
taken  for  the  purpose  of  affording  time  to  the  Chicago  Union 
Traction  Company  and  its  constituent  interests  to  determine 
whether  they  could  be  prepared  at  the  adjourned  day  to  submit  a 
plan  looking  to  an  adjustment  of  the  franchise  question  under  dis- 

cussion between  them  and  the  city. 
As  the  members  of  your  committee  have  doubtless  learned  from 

the  daily  newspapers,  a  protective  committee  has  been  formed  and 
has  called  for  the  deposit  of  the  shares  of  capital  stock  of  the 
Chicago  Union  Traction  Company  and  of  its  constituent  com- 

panies, the  North  Chicago  Street  Railroad  Company  and  the  West 
Chicago  Street  Railroad  Company,  represented  by  me,  prelimi- 

nary to  the  preparation  and  promulgation  of  a  plan  for  a  readjust- 
ment of  the  contract  relations  between  these  railroad  interests  and 

the  municipality. 
These  corporations  consequently  have  determined,  considering 

the  high  character  of  the  committee  and  the  announced  plan  of 
procedure,  that  it  is  to  the  best  interests  of  the  city  and  of  the 
stockholders  that  they  should,  for  the  time  being,  postpone  any 
attempt  to  solve  this  question  by  their  own  efforts.  To  that  end, 
therefore,  they  have,  by  appropriate  corporate  action,  agreed  not 
only  that  further  negotiations  shall  be  conducted  by  the  commit- 

tee, but  also  that  they  will  accept  any  arrangement  proposed  by 
such  committee  which  shall  be  assented' to  by  a  majority  of  the stockholders. 
We  think  that  the  intervention  of  this  committee,  which  will 

represent  the  corporate  interests  intrusted  to  its  care,  is  likely  to 
be  a  helpful  and  successful  agency  for  the  solution  of  existing  em- 

barrassments, and  that  the  delay  consequent  upon  the  promul- 
gation of  such  plan  will  be  more  than  compensated  for  by  the 

prompt  and  wise  settlement  of  the  whole  question. 
I  am  authorized  to  say  to  you  by  the  representatives  of  this  com- 

mittee that  as  soon  as  the  requisite  deposits  shall  have  been  made 
with  it  its  intention  is  to  proceed  with  its  work  with  all  the  speed 
possible,  having  due  regard  to  the  deliberation  and  investigation 
required  by  the  vast  importance  of  the  questions  involved.  The 
high  character  of  the  men  comprising  the  committee,  who  have 
consented  to  take  from  the  exactions  of  their  business  engage- 

ments sufficient  time  to  this  end,  should  be  a  sufficient  guaranty 
to  us  all  that  an  important  step  in  the  right  direction  has  been 
taken.  In  fact,  it  is  my  view  that  the  attitude  of  the  committee, 
as  expressed  in  its  call  for  deposits,  must,  to  all  who  have  read  the 
communication,  be  a  better  and  more  forcible  argument  for  the 
delay  suggested  than  any  words  of  mine. 

Mr.  Bliss  then  spoke  for  the  Chicago  City  Railway  Com- 
pany, saying: 

As  I  understand  it,  a  number  of  gentlemen  eminently  successful 
in  their  own  lines  of  business  who  have  agreed  to  take  in  hand  the 
matter  of  the  Union  Traction  Company,  and  some  of  whom  at 
least  are  vitally  interested  in  the  future  welfare  of  Chicago,  have 
requested  you  to  postpone  this  matter.  There  are  two  reasons 
why,  perhaps,  I  am  not  justified  in  antagonizing  that  to-day.  One 
is  that  we  all  recognize  that  it  would  be  much  better  for  this  com- 

mittee in  treating  with  this  question  to  have  the  whole  subject 
matter  before  it  at  the  same  time;  the  other  is  simply  that  of  com- 

mon courtesy,  and  therefore  I  shall  abide  by  the  action  of  the  com- 
mittee. 

But  I  want  to  say,  gentlemen,  that  I  think  an  indefinite  delay 
would  be  harmful;  this  matter  has  agitated  this  community  now 
for  a  number  of  years;  the  public  mind  has  been  more  or  less  oc- 

cupied with  the  consideration  of  this  question  in  its  various 
phases,  and  I  think  that  now  it  has  become  settled  that  they  know 
very  nearly  what  they  think  they  want  and  what  they  ought  to 
have,  and  there  seems  to  be  a  demand  such  as  had  not  existed 
heretofore  for  the  settlement  of  this  question. 

I  have  no  doubt  it  is  true,  as  it  is  urged,  that  all  those  engaged 
in  the  real  estate  business  would  be  protected  and  that  renting  of 
property  would  be  much  facilitated  if  the  service  which  the  public 
should  have,  and  which  now  it  is  admitted  upon  all  hands  is  not 
what  it  should  be,  were  improved,  and  we  think  that  the  public  is 
entitled  to  this  better  service,  and  that  the  time  is  about  at  hand 
when  steps  should  be  taken  in  that  direction. 

I  want  it  clearly  and  emphatically  understood  here  to-day  that, 
so  far  as  the  interests  which  I  represent  are  concerned,  they  are 
ready  to  take  up  this  matter  and  attempt  to  adjust  it  with  you,  the 
representatives  of  the  citizens  of  Chicago. 

That  is  our  position.  And  with  that,  Mr.  Chairman  and  gentle- 
men, I  simply  leave  the  matter  of  delay  in  your  hands. 

The  financial  condition  of  the  Chicago  companies  was  re- 

viewed briefly  in  last  week's  issue.  The  Chicago  City  Railway 
Company  is  in  excellent  condition  to  go  ahead  immediately 

with  the  work  of  making  the  improvements  which  will  neces- 
sarily have  to  be  made  under  the  conditions  of  many  franchise 

extensions  that  will  be  granted. 
The  affairs  of  the  Chicago  Union  Traction  Company  are 

more  involved,  on  account  of  the  heavy  liabilities  assumed 
by  that  company.  As  these  liabilities,  added  to  the  amount 
which  must  be  expended  in  reconstruction,  would  be  more 
than  any  company  could  carry  for  the  next  few  years,  some 
plan  of  reorganization  and  scaling  down  must  be  carried  out. 
As  stated  by  Mr.  Gurley,  and  as  announced  last  week  in  these 
columns,  a  protective  committee  has  been  formed  to  carry  out 
a  plan  of  reorganization  and  deal  with  the  city. 

This  protective  committee  numbers  among  its  members  New 
York  stockholders,  including  representatives  of  J.  P.  Morgan 

&  Co.,  and  some  of  the  best-known  business  men  of  Chicago. 
These  Chicago  men  have  the  confidence  of  the  Chicago  public 
in  a  large  degree,  and  also  have  the  confidence  of  their 
fellow  stockholders  in  the  Chicago  Union  Traction  Company. 
Some  of  them  are  but  small  holders  of  stock  in  that  company, 
but  are  chosen  because  of  their  standing  as  Chicago  citizens 
and  business  men. 

It  is  expected  that  this  protective  committee  will  deal  with 
the  city  in  a  way  satisfactory  both  to  stockholders  and  public. 
That  there  must  be  some  sort  of  a  scaling  down  of  stocks 
seems  to  be  inevitable,  and  it  is  well  that  a  committee  of  this 
calibre  has  the  matter  in  charge. 

The  next  meeting  of  the  local  transportation  committee  of 
the  Chicago  City  Council  will  be  on  Feb.  4,  at  which  time  the 
franchise  renewals  of  the  Chicago  City  Railway  Company 

will  probablv  be  taken  up.  There  seems  to  be  a  general  senti- 
ment that  this  company,  having  been  ready  for  so  long  to  take 

up  and  settle  the  question,  should  not  be  obliged  to  wait  for  the 
reorganization  plans  of  the  Chicago  Union  Traction  Company 
to  develop,  as  these  will  necessarily  take  some  time. 

MAYOR  HARRISON'S  TRACTION  PLANS  REJECTED  BY 
CITY  COUNCIL 

Mayor  Harrison  submitted  several  propositions  on  the 
Chicago  traction  problem  at  the  City  Council  meeting,  Jan.  26, 
all  of  which  were  rejected.  He  attempted  to  revive  an  old 
scheme  by  proposing  a  bill  for  the  Legislature  providing  that 
franchise  ordinances  of  great  importance  should  not,  after 
adoption  by  the  Council,  become  laws  until  approved  by  the 
voters.  The  Aldermen  refused  to  suspend  the  rules  to  approve 

the  measure  and  sent  it  to  a  committee.  The  Mayor  also  sug- 
gested several  amendments  to  the  Jackson  Municipal  Owner- 

ship bill,  which  was  indorsed  at  the  previous  meeting  of  the 
Council,  and  asked  that  the  vote  be  reconsidered  for  their 

adoption.  The  Aldermen  refused  the  Mayor's  request  and  the 
amendments  were  laid  on  the  table. 

In  the  first  case  the  Mayor  was  defeated  by  a  vote  of  41  to 
24,  in  the  second  by  a  vote  of  42  to  24. 

The  Mayor  declared  that  he  would  refuse  to  join  forces  with 

the  protection  committee  if  a  long-term  franchise  were  asked for. 
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RELATION  OF  INTERURBAN  ELECTRIC  RAILWAYS  TO 
STEAM  ROADS 

BY  B.  F.  WYLY,  JR. 

In  the  general  evolution  of  transportation  methods  in  this 
country,  it  is  instructive  to  observe  the  rapid  progress  which 
has  been  made  by  the  interurban  electric  railways  in  the  de- 

velopment of  appliances  for  the  comfort,  convenience  and 
speed  of  public  transportation. 

Refer  to  a  period  not  very  long  ago  when  the  first  electric 
lines  were  constructed,  and  compare  the  facilities  then  afforded 
with  the  improved  service  which  is  now  performed  by  the  best 
of  our  interurban  electric  lines. 

Rails  of  35  lbs.  or  40  lbs.  per  yard  have  been  replaced  by 
standards  of  70  lbs.  to  90  lbs ;  unballasted  single  tracks  on  the 

public  highways  by  gravel  or  rock  ballasted  double-track  lines 
on  private  rights  of  way;  small  single  cars,  seating  thirty  peo- 

ple, operated  irregularly,  succeeded  by  coaches  of  a  capacity  of 
sixty  passengers,  with  electric  heat  and  light,  air  or  magnetic 
brakes,  smoking  compartments,  lavatories,  vestibule  fronts  and 
observation  platforms,  and  operated  singly  or  in  trains  under 
the  multiple  unit  system  of  control,  with  uniformed  employees, 

upon  published  schedules  and  train  orders  properly  trans- 
mitted; baggage,  mail,  express  and  freight  service  operated 

separately  from  passenger,  between  centrally  located  terminals, 
with  intermediate  stations  to  serve  the  country  trade;  single 

trip,  round  trip,  mileage  and  excursion  tickets,  replacing  single- 
trip  cash  fares,  and  with  accurate  systems  of  accounts  adapted 
to  the  requirements  of  the  newly-developed  system  of  rapid 
and  frequent  transportation.  Such  a  metamorphosis  has  taken 
place  within  a  brief  period  of  a  dozen  years,  compared  with  the 
half  century  of  steam  railway  development,  required  to  perfect 
the  most  common  of  the  luxuries  now  enjoyed  in  steam  travel. 

So  recent,  however,  are  these  later  developments  that  the 
public  has  hardly  yet  realized  the  fact  that  the  electric  railway 
is  not  still  the  light  trolley  line,  with  its  stubby  cars,  following 

the  outline  of  the  landscapes,  with  billowy  motion,  and  reach- 
ing in  uncertain  time  an  uncertain  destination. 

In  many  portions  of  the  country,  where  a  condensed  popula- 
tion and  heavy  traffic  have  demanded  better  things,  may  be 

seen  examples  of  the  new  type  of  modern  electric  interurban 
transportation,  which  have  adopted  the  most  efTective  methods 
of  steam  railway  service  in  addition  to  the  peculiar  advantages 
of  the  smokeless,  noiseless  and  more  easily  controlled  electric 

power. 
These  electric  railways,  moreover,  whether  of  the  later  or 

earlier  type,  have  undoubtedly  educated  the  public  to  travel. 
With  lower  fares  and  more  frequent  service  and  the  ability  to 

stop  at  the  customer's  door,  they  are  distinctly  the  "people's 
railway,"  and  have  been  so  adopted.  They  have  thus  per- 

formed an  important  part  in  bringing  about  the  prosperity 
which  is  observed  on  all  sides.  In  accomplishing  this  it  is  not 
too  much  to  say,  although  not  generally  admitted,  that  they 
have  been  of  material  benefit  to  the  steam  railways.  It  is  true 
that  with  lower  cost  of  operation  and  lower  fares  they  have 
taken  from  the  steam  railroads  most  of  their  suburban  traffic, 

resulting  in  the  withdrawal,  in  many  cases,  of  suburban  service 
by  the  steam  railways.  This,  however,  has  not  proven  an  un- 

mixed evil.  The  usual  suburban  service  by  steam  trains  is  ill- 
adapted  nowadays  to  public  convenience,  and  with  its  frequent 
stops,  wear  and  tear  of  equipment  and  damage  claims,  is  not 
missed  in  the  final  sum  of  net  revenues  of  the  steam  railways 
and  its  loss  or  curtailment,  carrying  with  it  the  long  list  of 

commuters'  woes,  is  not  unfrequently  a  source  of  relief  to  the 
railway  manager. 

On  the  other  hand,  the  suburban  and  interurban  roads  have 

undoubtedly  stimulated  travel — they  have  not  only  created  for 
themselves,  by  reason  of  their  frequent  service,  lower  fares  and 
more  popular  accommodations,  a  traffic  not  previously  de- 

veloped by  steam  service,  but  have  in  addition  originated  for 
the  steam  railways  important  traffic  on  which  they  receive 

their  long  haul  without  the  necessity  of  providing  special  ac- 
commodations, thereby  creating  the  apparent  paradox  of  a 

demonstrable  amount  of  business  lost,  with  an  equally  certain, 
if  less  demonstrable,  amount  of  revenue  gained. 

But  no  such  narrow  conception  of  the  relation  of  electric 

and  steam  systems  of  transportation  as  is  involved  in  the  bal- 
ancing of  small  losses  and  gains  is  in  any  sense  a  true  exposi- 

tion of  the  actual  significance  of  the  advent  of  electric  traction 
into  the  field  of  steam  transportation.  All  new  inventions,  all 

improved  methods,  all  labor-saving  machinery,  all  discoveries 

of  new  forces  have  added  to  the  world's  ability  to  produce 
material  results,  and,  therefore,  to  its  wealth  and  .prosperity. 

Whatever  added  intensity  the  use  of  electricity  for  transporta- 
tion may  impart  to  the  commerce  of  the  country  will  be  re- 

flected in  its  prosperity  and  its  consequent  capacity  to  con- 
tribute traffic  to  all  transportation  systems. 

The  most  farsighted  among  the  railway  managers  have  al- 
ready recognized  this  principle,  have  put  off  their  hostile  armor 

and  are  no  longer  active  in  promoting  adverse  legislation  or 

impeding,  by  secret  influence,  the  development  of  electric  trac- 
tion. Some  steam  railway  systems  have  already  acquired 

auxiliary  electric  lines,  which  they  are  developing  in  their  own 
interest ;  others  are  seriously  considering  the  substitution  of 
electricity  as  the  motive  power  for  suburban  and  branch  roads 
in  order  to  realize  the  increment  of  profit  arising  from  the  new 

methods  of  transportation,  while  they  are  relying  upon  the  in- 
creased activity  among  business  interests,  especially  among  the 

suburban  and  rural  population,  brought  about  by  electric  trac- 
tion, to  add  materially  to  the  value  of  their  traffic. 

It  is  yet  too  soon  to  expect  a  complete  understanding  on  the 
part  of  all  railway  officers  of  the  true  relations  of  electric  and 

steam  transportation,  and  a  similar  lack  of  comprehension  "un- 
doubtedly exists  among  the  operators  of  electric  lines.  Time 

and  the  logic  of  events  must  be  relied  upon  to  work  out  this 

problem,  as  has  been  the  case  with  others  which  have  pre- 
ceded it. 

In  the  meantime  the  managements  of  the  best  types  of  elec- 
tric roads  have  before  them  the  work  of  so  affiliating  them- 

selves with  the  steam,  lines  as  well  as  the  public,  as  to  produce 
the  largest  amount  of  lasting  good  to  all  concerned,  a  result 
which,  in  the  opinion  of  the  writer,  is  the  only  permanent  good 
to  the  electric  roads  and  can  only  be  secured  by  co-operative 
and  friendly  interchange  of  both  traffic  and  ideas. 

TELEPHONE  DESPATCHING  AT  BUFFALO 

The  International  Railway  Company,  of  Buffalo,  is  installing 

a  telephone  car-despatching  service  on  all  its  lines.  Communi- 
cation by  telephone  is  to  be  established  between  all  switches, 

railroad  crossings,  etc.  In  this  way  it  is  expected  that  delays 
caused  by  accidents,  shutting  off  of  power,  etc.,  can  be  avoided 
and  conditions  reported  at  once  to  the  next  switch  where  a 

car  may  be  waiting  or  to  the  next  station.  The  present  tele- 
graphic method  of  despatching  cars  on  the  Lockport  branch 

will  be  done  away  with,  and  telephones  will  take  the  place  of 
the  tickers. 

 ♦^♦^  

The  Montreal  Street  Railway  Company  has  recently  been 
supplying  a  certain  amount  of  power  to  the  Montreal  Light, 

Heat  &  Power  Company  since  the  failure  of  the  latter's  dam. 
The  power  is  being  supplied  through  the  motor  generator  sets, 
the  direct-current  end  being  driven  as  a  motor  and  the  in- 

duction motor  supplying  power  to  the  line  as  a  generator. 
While  it  has  long  been  known  that  the  induction  motor  could 
be  used  as  a  generator,  and  it  has  been  so  used  experimentally, 
this  is  the  first  instance,  so  far  as  is  known,  of  such  use  having 
been  made  in  commercial  service. 
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LEGAL  DEPARTMENT 

CONDUCTED  BY  W  ILBUR  LARREMOKE,  OF  THE 
NEW  YORK  J!AR 

Constitutionality  of  "Jim  Crow"  Laws 

This  journal  for  Nov.  29,  1902,  contained  an  account  of 
criminal  proceedings  instituted  against  the  officers  of  the  New 

Orleans  Railway  Company  for  violation  of  the  so-called  "Jim 
Crow"  law  applying  to  that  city,  with  the  result  that  the  trial 
court  sustained  a  demurrer  upon  the  ground  that  the  statute 
was  unconstitutional.  It  was  also  stated  that  an  appeal  would 
be  taken  so  that  the  question  of  constitutionality  might  be  deter- 

mined by  'the  Supreme  Court  of  Louisiana.  We  have  been 
unal)le  to  gain  access  to  the  actual  text  of  the  statute. 
As  far  as  the  grounds  said  to  have  been  raised  against 
its  validity  are  concerned,  it  would  seem  that  one  of  them  at 
least  is  clearly  inadequate.  It  was  argued  that  judicial  powers 
are  delegated  to  the  officers  of  street  railway  companies  in  that 
they  are  authorized  to  determine  and  declare  the  race  to  which 
various  passengers  belong,  so  as  to  assign  to  persons  of  the 
respective  races  their  proper  places  in  cars.  In  our  judgment 
this  point  is  untenable.  The  second  point  reported  to  have 

been  made- against  the  constitutionality  of  the  act  is  that  it  is 
not  undertaken  to  fix  maximum  and  minimum  penalties,  as  re- 

quired by  a  section  of  the  Louisiana  constitution.  The  decision 
upon  such  point  would  turn  upon  the  local  constitution,  and 
therefore  its  discussion  would  not  be  of  general  interest. 

According  to  newspaper  notices  it  appears  that  the  street 
railway  company  in  New  Orleans  concerned  in  the  prosecution 
had  reserved  the  rear  seats  for  negro  passengers  and  placed 
screens  in  the  cars.  Practical  difficulty  seems  to  have  arisen 
from  the  fact  that  passengers  would  not  respect  the  screens, 
and  that  persons  of  one  race  insisted,  when  a  car  was  crowded, 
on  occupying  the  portion  thereof  set  apart  for  the  other  race. 
The  constitutional  validity  of  the  Louisiana  law  may  depend 
upon  the  character  of  the  provisions  made  for  the  separation  cf 
white  and  negro  passengers — upon  whether  the  demarkation  is 
fixed  and  permanent  during  a  continuous  journey  or  change- 

able in  the  discretion  of  the  conductor. 

In  Louisville,  N.  O.  &  T.  Ry.  Co.  vs.  Mississippi  (133  U.  S., 
5S7),  the  Supreme  Court  of  the  United  States  held  that  a 
statute  of  the  State  of  Mississippi,  requiring  railroads  carrying 
passengers  in  that  State  to  provide  equal,  but  separate,  accom- 

modations for  the  white  and  colored  races,  is  not  violative  of 
the  commerce  clause  of  the  Constitution  of  the  United  States. 
.Such  statute  did  not  apply  to  street  railroads,  but  we  cannot  see 
why  the  principle  laid  down  would  not  cover  a  statute  govern- 

ing street  railroads  as  well  as  any  other  method  of  transporta- 
tion by  common  carriers.  (See  also  Chesapeake  &  Ohio  Ry. 

Co.  vs.  Kentucky.  179  U.  S.,  388.)  In  Plessy  vs.  Ferguson 
(163  U.  S.,  537)  it  was  held  that  a  statute  of  Louisiana  re- 

quiring railway  companies  carrying  passengers  in  their  coaches 
in  that  State  to  provide  equal, but  separate,  accommodations,  for 
the  white  and  colored  races,  by  providing  two  or  more  pas- 

senger coaches  for  each  passenger  train,  or  bv  dividing  the 
passenger  coaches  by  a  partition  so  as  to  secure  separate  ac- 

commodations, and  providing  that  no  person  shall  be  permitted 
to  occupy  seats  in  coaches  other  than  those  assigned  to  them  on 
account  of  the  race  they  belong  to,  is  not  in  conflict  with  the 
provisions  either  of  the  Thirteenth  Amendment  or  of  the 
Fourteenth  Amendment  to  the  Constitution  of  the  United 
States.  These  decisions  were  made  in  furtherance  of  the  policy 
previously  adopted  by  the  Supreme  Court  of  the  United  States, 
lioldiuG:  the  Federal  Civil  Rights  legislation  unconstitutional 
(109  U.  S.,  3).  and  thereby  leaving  the  regulation  of  the  merely 
social  relations  of  the  races  to  State  legislation.  Previously 
t")  such  decisions  the  Supreme  Court  had  decided  in  Hall  vs. 
De  Cuir  (05  U.  S.,  845)  that  legislation  requiring  persons  en- 

gaged in  the  transportation  of  passengers  among  the  States  to 
give  all  persons  traveling  within  a  State  upon  vessels  employed 

Note.— Communications  relating  to  this  department  should  be  addressed  to 
Mr.  Larremore,  32  Nassau  Street,  New  York  City. 

in  such  business  equal  rights  and  privileges  in  all  parts  of  the 
vessel  without  distinction  on  account  of  race  or  color,  which 
legislation  required  a  shifting  about  of  interstate  passengers 
from  cabin  to  cabin  during  an  interstate  voyage,  was  repug- 

nant to  the  commerce  clause  of  the  Federal  Constitution.  On 
this  point  Chief  Justice  Waite,  speaking  for  the  majority  of 

the  Court,  used  the  following  language:  "No  carrier  of  pas- 
sengers can  conduct  his  business  with  satisfaction  to  himself, 

or  comfort  to  those  employing  him,  if  on  one  side  of  a  State 
line  his  passengers,  both  white  and  colored,  must  be  permitted 
to  occupy  the  same  cabin,  and  on  the  other  be  kept  separate. 
Uniformity  in  the  regulations  by  which  he  is  to  be  governed 
from  one  end  to  the  other  of  his  route  is  a  necessity  in  his 
business,  and  to  secure  it  Congress,  which  is  untrammelled  by 
State  lines,  has  been  invested  with  the  exclusive  legislative 

power  of  determining  what  such  regulations  shall  be." 
The  result  of  the  Federal  authorities,  as  far  as  journeys  or 

voyages  within  a  State  are  concerned,  would  seem  to  be  that 
common  carriers  are  compellable  by  State  legislation  to  provide 
separate  accommodations  of  the  Iwd  races,  of  a  kind  that  are 
permanent,  or  at  least  not  subject  to  the  change  during  a  single 
journey,  but  that  the  interstate  commerce  clause  of  the 
Federal  Constitution  would  render  State  legislation  invalid 
which  required  the  shifting  of  passengers  during  a  journey 
extending  from  one  State  into  another.  This  latter  considera- 

tion, probably,  is  sufficient  to  condemn  a  "Jim  Crow"  law  of 
Virginia,  in  so  far  as  it  applies  to  railroad  lines  or  companies 
running  or  operating  trains  or  cars  by  electricity  within  and 
from  the  city  of  Alexandria  to  points  outside  the  State.  Con- 

siderable notoriety  was  given  to  this  law  last  summer  through 
the  arrest  and  prosecution  of  a  daughter  of  General  Robert  E. 

Lee,  for  refusing  to  change  seats  at  the  conductor's  order 
during  a  continuous  journey  from  Washington,  D.  C,  to  the 
city  of  Alexandria.  The  Virginia  statute  authorizes  or  em- 

powers the  companies  affected,  "in  all  cars  or  coaches,  to 
separate  the  white  and  colored  passengers,  and  to  set  apart  or 
designate  in  each  car  or  coach  a  portion  thereof,  or  certain 
seats  therein,  to  be  occupied  by  white  passengers,  and  a  portion 
thereof,  or  certain  seats  therein,  to  be  occupied  by  colored  pas- 
sengers. 

"That  the  said  companies  or  corporations  or  persons  so 
operating  trains,  cars  or  coaches  upon  said  lines  of  railroad  or 
railway,  shall  make  no  difference  or  discrimination  in  the 
quality  and  convenience  of  the  accommodations  provided  for 
th.e  two  races  under  the  provisions  of  Section  i. 

"That  the  conductor  or  manager,  or  other  persons  in  charge 
of  any  car  or  coach  so  operated  upon  any  such  line  of  railroad 
or  railway,  shall  have  the  right  at  any  time,  when  in  his  judg- 

ment it  may  be  necessary  or  proper  for  the  comfort  or  con- 
venience of  the  passengers  so  to  do,  to  change  the  said  designa- 

tion, so  as  to  increase  or  decrease  the  amount  of  space  or  seat 
set  apart  for  either  race,  or  he  may  require  any  passenger  to 

change  his  or  her  seat  when  and  as  often  as  he  may  deem  neces- 

sary or  proper." The  question  remains  as  to  the  constitutionality  of  a  law  such 
as  that  of  Virginia  providing  for  the  shifting  of  passengers 
from  seat  to  seat  in  the  discretion  of  the  conductor,  and  operat- 

ing solely  within  the  State  that  adopts  it.  Of  course,  the  pre- 
sumption is  that  the  Legislature  has  general  power  to  govern 

its  citizens,  and,  as  above  shown,  legislation  providing  for 
separate  cars  or  compartments  is  constitutional.  If  there  be 
any  ground  upon  which  purely  domestic  legislation  providing 
for  frequent  and  compulsory  change  .of  seats  can  be  over- 

thrown, it  must  be  that  of  interference  with  the  constitutional 
right  of  liberty.  In  our  opinion  a  law  that  calls  for  or 
authorizes  constant  transference  of  passengers  back  and  fortk 
from  seat  to  seat,  during  a  continuous  journey,  does  infringe 
upon  such  right.  The  definitions  of  liberty  in  the  deci- 

sions naturally  do  not  devote  much  space  to  its  most  ob- 
vious and  radical  phase,  that  is,  freedom  from  unwarranted 

physical  restraint  or  coercion.  This  is  taken  for  granted.  The 
discussions  turn  upon  derivative  or  extended  aspects  of  the 
right.  In  People  vs.  Gillson  (169  N.  Y.,  389-398),  for  instance, 
it  is  said  "the  term  'liberty,'  as  used  in  the  Constitution,  is  not 
dzvarfed  into  mere  freedom  from  physical  restraint  of  the  per- 

son of  the  citizen  as  by  incarceration,  but  is  deemed  to  embrace 



January  31,  1903.] 

the  right  of  man  to  be  free  in  the  employment  of  the  faculties 
with  which  he  has  been  endowed  by  his  Creator,  subject  only 
to  such  restraints  as  are  necessary  for  the  common  welfare. 
Liberty,  in  its  broad  sense,  as  understood  in  this  country,  means 
the  right  not  only  of  freedom  from  servitude,  imprisowment  or 
restraint,  but  the  right  of  one  to  use  his  faculties  in  all  lawful 
ways  to  live  and  work  where  he  will,  to  earn  his  livelihood  in 
any  lawful  calling,  and  to  ptirsue  any  lawful  trade  or  avoca- 

tion." The  conception  of  constitutional  liberty  expressed  in 
this  New  York  case  has  been  adopted  by  the  Supreme  Court 
of  the  United  States  (Allgeyer  vs.  Louisiana,  165  U.  S.,  578). 
The  words  italicized  in  the  passage  just  quoted  are  material 

upon  the  general  question  of  constitutionality  of  "Jim  Crow" 
laws.  The  right  of  liberty  entitles  one  to  be  unmolested  and 
unhampered  in  his  action  in  public  places,  except  in  so  far  as 
reasonable  regulations  for  the  public  welfare  may  demand.  It 
has  always  been  recognized  that  the  cars  of  common  carriers 
are  public,  or,  at  least,  quasi-public,  places.  Railroad  compa- 

nies operate  their  trains  and  cars  under  franchises  from  the 
Legislature  for  the  public  service  and  convenience,  recognizing 
that  they  are  affected  with  a  public  use  and  that  they  are  suli- 
ject  to  control  in  the  interest  of  the  people  at  large.  It  has 
always  been  the  law  that  common  carriers  could  make  reason- 

able but  not  unreasonable  regulations  to  govern  passengers. 
We  should  say  that  a  provision  requiring  passengers  to  move 
from  seat  to  seat  in  the  discretion  of  the  conductor  during  a 
continuous  domestic  journey  is  an  unreasonable  regulation, 
and  one  that  might  become  intolerably  oppressive,  and  that, 
therefore,  although  made  by  positive  statute,  it  would  amount 
to  an  infringement  of  liberty,  as  secured  by  all  the  State  con- 

stitutions and  the  Fourteenth  Amendment  of  the  Federal  Con- 
stitution. We  cannot  cite  any  direct  authorities  for  this  posi- 

tion, but  submit  that  it  is  sound  according  to  legal  first  prin- 
ciples. 

■    CHARTERS,  FRANCHISES  AND  ORDINANCES. 
GEORGIA. — Prescription — Lands  Held  by  Municipality — Pos- 

session of  Street. 
1.  Prescription  does  not  run  against  a  municipal  corporation  in 

regard  to  land  held  for  the  benefit  of  the  public. 
2.  Accordingly,  where  a  certain  strip  of  land  is  conveyed  to  a 

municipal  corporation  for  use  as  a  public  street,  and  the  authorities 
accept  the  deed,  but  open  and  use  but  one-half,  longitudinally,  of 
the  land,  adverse  possession  of  the  remainder  by  a  private  individ- 

ual cannot  ripen  into  a  prescriptive  title,  although  such  possession 
is  under  a  deed  from  the  dedicator  subsequent  to  the  deed  to  the 
municipality.— (Norrell  vs.  Augusta  Railway  &  Electric  Company, 
42  S.  E.  Rep.,  466.) 

MISSOURI.— Street  Railroads— Construction— Right  to  Lay 
Tracks — Injunction — Change  of  Grade — Non-Payment  of  Damages. 

I.  Where  a  city  adopts  an  ordinance  changing  a  street  grade, 
and  thereupon  damages  are  assessed  in  favor  of  an  abuttmg  prop- 

erty owner,  but  such  damages  are  not  paid,  and  thereafter  the  city 
grants  a  railroad  company  right  to  lay  tracks  in  the  street  conform- 

ing to  the  new  grade,  the  property  owner  cannot  enjoin  the  laying 
of  such  tracks  on  account  of  the  non-payment  of  his  damages, 
where  it  appears  that  the  railroad  company  intends  to  lay  the  tracks 
at  the  old  grade,  and  that,  if  so  laid,  the  property  owner  will  not 
be  injured. —  (yEtna  Iron  Works  vs.  St.  Louis  Transit  Company, 
69  S.  W.  Rep.,  618.) 

NEW  YORK.— Highway  —  Title  of  Abutting  Owners— Pre- 
sumptions. 

1.  Where  abutting  owners  claim  under  original  patents  of  Eng- 
lish colonial  governors,  or  patents  confirmatory  of  grants  of  Dutch 

governors,  they  will  not  be  presumed  to  hold  to  the  middle  of  a 
street  which  was  a  public  highway  at  the  time  of  the  Dutch  occu- 

pation, and  was  one  of  the  boundaries  mentioned  in  the  original 
patents. 

2.  Where  the  sovereign  or  the  public  authorities  are  vested  with 
the  fee  in  a  highway,  the  presumption  that  a  grant  of  land  abutting 
on  or  bounded  by  the  highway  conveys  the  fee  to  its  center  does 
not  prevail. —  (Paige  vs.  Schenectady  Railway  Company,  Lansing 
vs.  Same.  Van  Epps  vs.  Same.  Whitmyre  vs.  Same.  Beattie  vs. 
Same.  Thompson  vs.  Same.  Vrooman  vs.  Same,  77  N.  Y.  Supp., 
889. 

NEW  YORK. — Railroads — Crossings — Commissioners — Tempo- 
rary Crossing — Statutes. 

I.  Railroad  Law  (Laws  1890,  c.  565)  Sec.  12,  provides  that 
when  a  railroad  is  to  be  intersected  by  a  new  road,  and  the  cor- 

porations cannot  agree  on  the  grade,  compensation,  or  intersection, 
commissioners  to  determine  the  same  shall  be  appointed  by  the 
Supreme  Court.  Laws  1893,  c.  239,  provides  that,  when  a  petition 
has  been  made  for  the  appointment  of  commissioners,  the  court 
may  authorize  a  temporary  crossing.  Laws  1897,  c.  754,  as  amended 
by  Laws  1900,  c.  739,  enacts  that  all  steam  railroads  and  street 
surface  railroads  thereafter  crossing  a  steam  railroad  shall  be 
above,  below,  or  at  grade  of  such  existing  railroad,  as  the  Board  of 
Railroad  Commissioners  shall  determine ;  and  such  board  shall  fix 
the  proportion  of  expense  to  be  paid  by  each  railroad.  Held,  that 
Laws  1897,  c.  754,  as  amended,  does  not  by  implication  wholly 
repeal  Railroad  Law,  Sec.  12,  nor  repeal  Laws  1893,  c.  239,  and  oust 
the  Supreme  Court  of  all  jurisdiction  as  to  railroad  crossings,  but 
merely  gives  to  the  Railroad  Commissioners  the  power  to  determine 
the  manner  of  the  crossing ;  and  the  court  may  order  a  temporary 
crossing  under  Laws  1893,  c.  239. —  (Olean  Street  Railway  Com- 

pany vs.  Pennsylvania  Railroad  Company  et  al.,  78  N.  Y.  Supp.,  113. 

NEW  YORK. — Railroads — Intersections — Electric  Lines. 
Laws  1850,  c.  140,  re-enacted  in  Railroad  Law  1890,  c.  565,  sec- 

tion 4,  subd.  5,  conferred  on  every  steam  railroad  the  right  to 
cross  or  unite  its  railroad  with  any  other  railroad  before  con- 

structed, at  any  point  on  its  road,  and  on  the  ground  of  such 
other  railroad,  with  the  necessary  conveniences,  in  furtherance  of 
the  object  of  its  connection.  Section  12  provides  that  every  rail- 

road corporation  whose  road  is  intersected  by  any  new  railroad 
shall  unite  with  such  road  in  forming  necessary  intersections,  and 
grant  the  requisite  facilities.  Held  to  apply  to  the  intersection 
and  connection  of  a  street  railroad  operated  by  electricity  with  a 
railroad  operated  by  steam. — (Stillwater  &  M.  St.  Ry.  Co.  vs. 
Boston  &  M.  R.  Co..  64  N.  E.  Rep.,  511-) 

NEW  YORK. — Constitutional  Law — Deprivation  of  Property — 
Street  Railroad — Policeman — Right  to  Ride  Free — Police  Power — Public  Saftey. 

1.  Laws  1895,  c.  417,  authorizing  the  mayor  of  a  city  or  incor- 
porated village  to  issue  a  certificate  to  policemen,  and  making  it 

the  duty  of  all  street  railroads  in  such  city  or  village  to  transport 
policemen  having  such  certificates  free  of  charge,  while  traveling  in 
the  performance  of  their  duties,  is  unconstitutional  and  void,  as 
depriving  the  railroad  company  of  its  property  without  due  process 
of  law. 

2.  Such  statute  is  not  valid  as  a  legitimate  use  of  the  State's 
police  power  to  provide  for  public  safety. —  (Wilson  vs.  United Traction  Co.,  76  N.  Y.,  Supp.  203.) 

PENNSYLVANIA.— Street  Railway  Companies  —  Paving 
Streets — Contracts. 
An  ordinance  accepted  by  a  street  railway  company,  providing 

that  it  shall  keep  'he  space  between  its  tracks  in  repair  and  to  con- 
form to  the  macadamizing  or  paving  in  the  borough,  and  that 

whenever  the  borough  shall  hereafter  pave  or  macadamize  any 
street  with  asphalt  blocks,  asphalt  sheeting  or  broken  stone,  the 
company  shall  pave  or  macadamize  the  part  of  the  street  between 
its  tracks  with  the  same  kind  of  material,  requires  the  company, 
when  a  macadamized  street  is  repaved  with  asphalt,  to  likewise 
pave  between  its  tracks,  notwithstanding  an  ordinance  relieving 
it  from  repairs  till  it  earns  a  dividend. — (Borough  of  West  Chester 
vs.  St.  Ry.  Co.,  52  Atlantic  Rep.,  252.) 

TEXAS. — Foreign  Corporations — Right  to  Hold  Property — 
Doing  Business  in  State — Necessity  of  License — Construction  of 
Street  Railroad — Contract — Assignments. 

1.  A  foreign  corporation  having  power  under  its  charter  to 
acquire  and  hold  real  and  personal  property  may  acquire  title  to 
such  property  in  Texas  by  the  purchase  made  outside  the  State, 
though  the  corporation  has  not  secured  a  permit  to  do  business 
in  the  State,  as  such  purchase  is  not  the  transaction  of  business 
within  the  State  by  a  foreign  corporation  without  a  license,  which 
is  prohibited  by  Revised  Statutes,  Articles  745,  746,  and  there  is 
no  law  to  prevent  a  foreign  corporation  from  acquiring  and  hold- 

ing real  and  personal  property  in  the  State. 
2.  A  contract  by  which  a  street  railroad  company  obligates 

itself  to  construct  and  operate  a  street  railroad  is  assignable  under 
the  general  law  and  under  Revised  Statutes,  Article  308,  providing 
that  the  obligee  of  any  written  instrument  not  negotiable  by  the 
law  merchant  may  transfer  his  interest  by  assignment. 

WASHINGTON.— Street  Railroads— Injury  to  Passenger- 
Action — Instructions — Applicability  to  Pleadings — Weight  of  Evi- 

dence— Cure  of  Error. 
I.  An  instruction  that  in  considering  the  weight  of  testimony 

the  jury  must  consider  not  so  much  the  number  of  witnesses  to 
any  given  fact,  but  the  quality  of  the  testimony,  is  erroneous,  as 
an  invasion  of  the  province  of  the  jury. 
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2.  An  instruction  that  the  quality  of  the  testimony  must  be 
considered,  more  than  the  number  of  witnesses,  is  erroneous,  as 
being  misleading  and  confusing. 
3.  Error  in  instructing  that,  in  considering  the  weight  of  the 

testimony,  the  quality  of  the  testimony  must  be  considered,  more 
than  the  number  of  witnesses,  is  not  rendered  harmless  by  a  sub- 

sequent instruction  that  the  jury  are  the  sole  judges  of  the  credi- 
bility of  the  witnesses  and  of  the  weight  of  the  evidence. 

4.  Where  the  injury  complained  of  was  alleged  to  have  been 
caused  by  the  premature  starting  of  a  street  car  while  plaintifif 
was  trying  to  get  ofif,  an  instruction  defining  the  duties  of  rail- 

road companies  to  passengers  leaving  trains  or  cars,  and  then 
stating  that  any  breach  of  these  duties  would  be  such  negligence 
as  the  jury  might  take  cognizance  of,  was  not  erroneous,  as  au- 

thorizing a  recovery  for  negligence  not  charged  in  the  complaint. 
5.  An  instruction  seeming  to  imply  that  plaintiff  had  a  right  to 

hold  on  to  the  hand  rail  of  the  car  for  a  reasonable  time  after 
getting  off,  when  taken  in  connection  with  another  instruction  to 
the  effect  that  a  passenger  was  not  ofif  of  a  car  so  long  as  he  was 
supporting  himself  by  the  hand  rail,  was  not  erroneous,  as  author- 

izing recovery  for  negligence  not  charged  in  the  complaint. — (Gil- 
more  vs.  Seattle  &  R.  Ry.  Co.,  69  Pacific  Rep.  743.) 

WASHINGTON.—  Carriers  —  Street  Railways  —  Transfers  — 
Mistake  of  Agent — Substantial  Damages. 

I.  A  passenger  on  a  street  car  line  on  which  the  company 
issued  transfers  to  its  various  connecting  lines  received  from  the 
conductor  a  transfer  to  a  line  other  than  the  one  to  which  he  had 
requested  one.  Not  noticing  the  mistake,  he  persented  it  to  the 
conductor  on  the  line  to  which  he  had  requested  a  transfer,  who 
refused  to  accept  it.  The  passenger  declined  to  pay  further  fare, 
and  was  ejected.  Held,  that  since  the  passenger  was  under  no 
obligation  to  make  a  technical  examination  of  the  transfer  slip, 
and  since  the  company  was  responsible  for  the  mistake  of  its 
agent,  it  was  liable  in  substantial  damages  for  the  breach  of  con- 

tract occasioned  thereby,  though  the  conductor  called  upon  to  cor- 
rect the  mistake  was  not  the  one  who  had  made  it. — (Lawshe  vs. 

Tacoma  Railway  &  Power  Co.,  70  Pacific  Rep.,  118.) 

WASHINGTON.— Eminent  Domain— Railroad  Right  of  Way— 
Certiorari  to  Review  Condemnation  Proceeding — Existing  Right 
of  Way — Property  Not  in  Use. 

1.  Const,  art.  i,  Sec.  16,  provides  that,  whenever  an  attempt  is 
made  to  take  private  property  for  a  use  alleged  to  be  public,  the 
question  whether  the  contemplated  use  be  really  public  shall  be  a 
judicial  question,  and  determined  as  such,  without  regard  to  any 
legislative  assertion  that  the  use  is  public.  Article  4,  Sec.  4,  pro- 

vides that  the  Supreme  Court  shall  have  power  to  issue  writs  of 
certiorari,  etc.,  and  all  other  writs  necessary  and  proper  to  the 
complete  exercise  of  its  appellate  and  revisory  jurisdiction.  No  re- 

view on  appeal  of  the  question  of  public  use  and  interest  involved 
in  the  exercise  of  eminent  domain  proceedings  is  allowed.  Held, 
that  the  Supreme  Court  had  jurisdiction  to  issue  certiorari  to  bring 
up  for  review  the  record  in  an  action  adjudging  the  right  of  way 
of  one  railroad  necessary  for  another  road,  that  the  ijitended  use 
was  a  public  one,  and  that  the  public  interest  required  its  appropria- 
tion. 

2.  An  application  for  certiorari,  praying  for  a  review  of  an  ad- 
judication that  the  right  of  way  of  one  railroad  can  be  condemned 

for  the  use  of  another  railroad,  or  that  it  is  for  a  public  use,  and  re- 
quired by  the  public  interest,  and  denying  the  power  to  appropriate 

such  property  because  it  is  already  appropriated  for  the  construc- 
tion and  operation  of  a  railroad,  states  sufficient  cause  for  the  issu- 
ance of  the  writ. 

3.  Ballinger's  Ann.  Codes  &  St.  Sec.  5647,  authorizing  the  ap- 
propriation by  a  railroad  of  a  longitudinal  section  of  existing  right 

of  way  through  canons,  passes,  and  defiles,  does  not  exclude  the 
appropriation  of  existing  right  of  way  in  all  other  cases ;  and  one 
railroad  may,  when  necessary,  condemn  a  right  of  way  through  the 
right  of  way  of  another  railroad  not  in  use  for  railroad  purposes, 
and  not  necessary  for  the  corporation  franchises. 
4.  The  taking  of  an  existing  right  of  way  for  the  right  of  way 

of  another  railroad,  which  was  shown  to  be  practicable,  necessary 
and  reasonably  safe,  did  not  violate  the  rights  of  the  first  com- 

pany.—Seattle  &  M.  R.  Company  vs.  Bellingham  Bay  &  E.  R.  Com- 
pany, 69  Pacific  Rep. 

LIABILITY  FOR  NEGLIGENCE. 

ALABAMA. — Carriers — Punitive  Damages. 
I.  Punitive  damages  may  be  recovered  of  a  carrier  by  a  passen- 

ger, where  through  willfulness  or  gross  negligence  of  the  con- 
ductor the  passenger  was  carried  by  the  place  at  which,  when  paying 

her  fare,  she  told  the  conductor  she  wanted  to  get  off. —  (Birming- 
ham Railway,  Light  &  Power  Company  vs.  Nolan.,  32  Southern 

Rep.,  715.) 

CALIFORNIA. —  Street  Railways  —  Negligence  —  Contributory 
Negligence — Crossing  Track. 

1.  Where,  in  an  action  against  a  street  railroad  for  injuries, 
there  was  evidence  that  the  car  was  going  at  a  high  and  unlawful 
speed,  and  that  no  bell  had  been  rung  or  alarm  given  at  a  crossing 
which  was  about  half  of  a  short  block  from  where  plaintiff  was 
struck,  a  contention  that  the  evidence  showed  no  negligence  was 
of  no  merit. 
2.  Persons  crossing  a  street  railroad  on  a  populous  street  are 

held  only  to  what,  under  all  the  circumstances,  is  the  exercise  of 
reasonable  care. 
3.  In  an  action  against  a  street  railroad  for  injuries  from  being 

struck  by  a  car,  there  was  evidence  that  the  respondent,  when  she 
left  the  sidewalk  to  cross  the  street,  which  was  a  narrow  one,  had 
an  unobstructed  view  of  the  street  both  ways,  and  that  she  looked 
both  ways,  and  saw  no  car  approaching,  and  heard  no  signal  of 
approach.  Held,  that  a  finding  that  there  was  no  contributory  neg- 

ligence would  not  be  disturbed. —  (Kernan  vs.  Market  Street  Rail- 
way Company  (S.  F.  2013.),  70  Pacific  Reporter,  81.) 

COLORADO. — Street  Railroads — Receivership  Pending  Fore- 
closure— Construction  of  Road  by  Receiver — Showing  of  Necessity. 

I.  A  receiver  operating  a  street  railway  pending  foreclosure  of 
a  mortgage  applied  for  permission  to  build  a  mile  of  road.  The 
application  set  out  a  provision  of  the  company's  charter  requiring 
one  mile  of  railway  to  be  built  each  year  on  penalty  of  a  forfeiture 

of  the  company's  privilege  to  occupy  the  streets.  There  was  no 
allegation  that  the  city  would  enforce  a  forfeiture,  or  that  a  fore- 

closure sale  might  not  be  had  in  time  to  allow  the  purchaser  to 
build  the  required  portion  of  road  within  the  year.  It  was  sought 
to  make  the  receiver's  certificates  issued  to  defray  the  cost  of  build- 

ing a  lien  prior  to  the  mortgage,  and  the  mortgagees  opposed  the 

application.  Held,  that  the  application  did  not  show  an  "over- 
whelming and  irresistible  necessity"  for  the  construction  of  the 

road,  which  would  justify  the  granting  of  the  application  against 
the  protest  of  the  mortgagees. —  (Pueblo  Traction  &  Electric  Com- 

pany et  al.,  vs.  Allison  et  al.,  70  Pacific  Rep.,  424.) 

FLORIDA. — Negligence- — Pleading- — Street  Railroads — Ordinary 
Care — Right  of  Way — Pedestrians — Question  for  Jury. 

1.  In  actions  where  negligence  is  the  basis  of  recovery,  it  is  not 
necessary  for  the  declaration  to  set  out  the  facts  constituting  the 
negligence,  but  an  allegation  of  sufificient  acts  causing  injury 
coupled  with  an  averment  that  they  were  negligently  done,  will  be 
sufficient. 

2.  Where  the  declaration  is  not  drawn  upon  the  theory  of  the 
rule  stated  in  the  preceding  headnote,  but  undertakes  to  set  forth 
the  acts  relied  on  as  a  cause  of  action,  without  stating  they  were 
negligently  done,  it  must  appear  from  the  direct  averments  of  the 
declaration  that  the  acts  causing  the  injury  were  per  se  the  result 
of  negligence,  or  negligence  must  appear  from  a  statement  of  such 
facts  as  certainly  raise  the  presumption  that  the  injury  was  tne 
result  of  the  defendant's  negligence. 
3.  The  act  of  1891  (chapter  4071)  applies  to  street  railroads,  but 

it  does  not  change  the  rule  of  pleading  negligence  to  the  extent  of 
permitting  only  an  allegation  of  injury  or  damage  by  the  running 
locomotives,  cars,  or  other  machinery  of  a  defendant  company. 
The  statute  does  not  fix  arbitrarily  liability  for  an  injury  done,  but 
under  it  there  is  a  presumption  of  negligence  arising  from  injury. 
4.  The  measure  of  duty  under  the  act  of  1891  is  all  ordinary  and 

reasonable  care  and  diligence,  and  what  will  constitute  the  amount 
or  kind  of  diligence  required  will  vary  under  different  circum- 

stances, as  the  terms  "ordinary"  and  "reasonable"  are  relative,  and 
what  under  some  conditions  would  be  ordinary  and  reasonable 
diligence  might  under  other  conditions  amount  to  even  gross 
negligence. 

i,.  Street  cars,  regardless  of  the  power  by  which  they  are  im- 
pelled, have  no  superior  rights  to  other  vehicles  or  pedestrians  at 

regular  street  crossing,  in  the  absence  of  a  specific  legislative  grant, 
but  their  rights  are  equal  and  in  common,  and  impose  correlative 
duties  on  the  respective  parties. 
6.  The  employees  of  a  street  car  company  in  operating  cars  have 

the  right  to  presume  that  a  pedestrian  will  exercise  ordinary  and 
reasonable  care  and  avoid  injury  from  moving  cars,  and  they  are 
not  required  to  stop  a  car  until  it  becomes  evident  to  a  person  of 
ordinary  and  reasonable  care  and  prudence  that  the  pedestrian  has 
failed  in  his  duty,  and  has  placed  or  is  about  to  place  himself 
in  a  perilous  situation.  The  duty,  however,  devolves  upon  the 
employees  to  keep  a  vigilant  lookout  for  persons  on  or  approach- 

ing the  track,  especially  at  street  crossings,  and,  when  they  are  dis- 
covered to  be  in  danger  or  going  into  danger  on  the  tracks,  to  use 

every  effort  consistent  with  the  safety  of  passengers  to  avoid  injur- 
ing such  persons. 

7.  Additional  pleas  amounting  only  to  the  general  issue  may 
properly  be  stricken  out  on  motion. 

8.  In  an  action  against  a  street  car  company  for  damages  for 
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alleged  injury  caused  in  the  running  of  a  car,  an  instruction  to  the 
jury  is  properly  refused  that  seeks  to  limit  the  duty  of  the  com- 

pany's employees  to  avoid  the  injury  to  the  time  when  they  became 
aware  of  plaintiff's  danger,  without  reference  to  whether  they  had 
observed  all  ordinary  and  reasonable  care  before  that  time  to  dis- 

cover the  dangerous  situation  of  plaintiff. 
9.  When  the  question  of  negligence  arises  upon  a  state  of  facts 

on  which  reasonable  men  may  fairly  arrive  at  different  conclusions, 
the  fact  of  negligence  cannot  be  determined  until  one  or  the  other 
of  those  conclusions  has  been  drawn  by  the  jury.  The  inferences 
to  be  drawn  from  the  evidence  must  be  certain  and  uncontrovertible, 

or  they  cannot  be  decided  by  the  court. —  (Consumers'  Electric 
Light  &  Street  Railroad  Company  vs.  Pryor.,  32  Southern  Rep., 
797-) 
GEORGIA. — New  Trial— Review  of  First  Grant — Question  of 

Law. 
I.  Unless  the  verdict  rendered  was  absolutely  demanded  by  the 

evidence  (which  does  not  appear  in  this  case),  this  court  will  not 
undertake  to  decide  whether  or  not  the  trial  judge  abused  his 
discretion  in  granting  a  first  new  trial,  even  though  the  grant 
thereof  was  based  solely  upon  a  single  question  of  law,  in  the  de- 

termination of  which  it  was  unnecessary  to  consider  the  evidence 
in  the  case.  Weinkle  vs.  Railroad  Co.,  33  S.  E.  471,  107  Ga.  367; 
Watson  vs.  Mortgage  Co.,  37  S.  E.  363,  112  Ga.  253;  Harvey  vs. 
Bowles,  37  S.  E.  363,  112  Ga.  363;  McCain  vs.  College  Park,  37  S. 
E.  971,  112  Ga.  701;  Carter  vs.  Dunson,  38  S.  E.  830,  113  Ga.  374; 
Thornton  vs.  Insurance  Co.,  42  S.  E.  287,  116  Ga. — (Macon 
Consol.  St.  R.  vs.  Jones,  42  S.  E.  Rep.,  468.) 
GEORGIA. — Trial — Instructions — Conflicting  Evidence — Re- 

view. 
1.  It  does  not  appear  that  the  court  in  its  charge  unduly  em- 

phasized the  contentions  of  the  plaintiiT  to  the  prejudice  of  the 
defendant. 
2.  One  of  the  instructions  complained  of  being  in  and  of 

itself  correct  and  pertinent,  the  same  cannot  be  properly  treated  as 
erroneous  because  of  a  failure  to  give  in  the  same  connection 
some  other  instruction  appropriate  to  the  case. 
3.  Whether  the  instructions  given  to  the  jury  with  respect 

to  the  law  of  presumptions  were  or  were  not  in  all  respects  cor- 
rect, the  charge,  taken  all  together,  was  not,  either  with  regard  to 

this  particular  branch  of  the  law,  or  otherwise,  prejudicial  to  the 
defendant,  but  as  a  whole  fairly  and  sufficiently  presented  to  the 
jury  the  law  of  the  case. 
4.  The  evidence,  though  decidedly  conflicting,  was  sufficient 

to  warrant  the  verdict,  and,  the  same  having  been  approved  by 
the  trial  judge,  the  Supreme  Court  will  allow  it  to  stand. — (At- 

lanta Consol.  St.  Ry.  Co.  vs.  Jones,  42  S.  E.  Rep.,  524.) 
GEORGIA. — Injury  to  Employee — Action  for  Damages — In- 

structions, 
I.  The  instructions  to  the  jury,  of  which  complaint  is  made  by 

the  defendant  company  in  its  motion  for  a  new  trial,  were  not,  for 
any  of  the  reasons  therein  assigned,  open  to  criticism;  and  the 
evidence,  though  conflicting,  fully  warranted  a  finding  in  favor 
of  the  plaintiff. — (Atlanta  Ry.  &  Power  Co.  vs.  Bennett,  42  S.  E. 
Rep.,  244.) 

ILLINOIS. — Street  Railroads  —  Personal  Injuries  —  Setting 
Down  Passenger — Action — Evidence — Admissibility — Preponder- 

ance— Instructions — Harmless  Error. 
1.  An  instruction  is  not  bad  for  first  stating  the  claim  made  by 

plaintiff  as  shown  by  the  declaration. 
2.  An  instruction,  in  an  action  by  a  passenger  against  a  street 

railroad  for  injuries  received  by  starting  the  car  while  she  was 
alighting,  that  it  was  the  duty  of  the  company  to  carry  the  passen- 

ger to  her  place  of  destination,  is  not  erroneous,  as  being  on  a 

matter  having  no  tendency  to  prove  plaintiff's  claim. 
3.  An  instruction  that  a  "proponderance  of  evidence  may  not 

be  entirely  determined  by  the  number  of  witnesses  testifying  to  a 
particular  fact  or  facts"  cannot  be  construed  as  an  instruction  to 
disregard  the  number  of  witnesses  in  determining  the  preponder- 

ance of  evidence,  and  therefore  is  not  erroneous. 
4.  An  instruction  that  a  preponderance  of  evidence  may  not  be 

entirely  determined  by  the  number  of  witnesses,  even  if  erron- 
eous, as  an  instruction  to  disregard  the  number  of  witnesses  in 

determining  such  question,  is  cured  by  an  instruction  that  the 
number  of  witnesses  testifying  on  the  one  side  or  the  other  of  a 
disputed  point  may  be  considered  in  determining  the  preponder- 

ance of  the  evidence. 
5.  An  instruction  that  the  fact  that  plaintiff  may  have  testified 

differently  in  some  respects  at  a  former  trial  does  not  warrant 
the  jury  in  disbelieving  his  testimony  is  not  erroneous,  as  not 
being  based  on  anything  occurring  during  the  trial,  if  plaintiff  has 
been  examined  as  to  statement  made  by  him  as  a  witness  on  the 
former  trial  for  the  purpose  of  showing  a  contradiction  in  his 
testimony. 

6.  An  instruction  that,  though  the  jury  may  believe  that  the 
testimony  of  plaintiff  on  a  former  trial  differs  in  some  respects 
from  his  present  testimony,  such  fact  alone  does  not  warrant  the 
jury  in  disbelieving  his  testimony,  even  if  not  warranted  by  any- 

thing occurring  at  the  trial,  does  not  authorize  the  reversal  of  a 
judgment  for  plaintiff;  it  being  rather  calculated  to  harm  him. 

7.  The  mere  fact  that  witnesses  testify  directly  opposite  to  each 
other  does  not  require  the  jury  to  find  that  such  point  is  not 
proven;  but  they  have  the  right  to  consider  all  the  surrounding 
circumstances  tending  to  corroborate  the  one  or  the  other. 
8.  Where  there  is  evidence  tending  to  sustain  a  cause  of  action, 

a  judgment  will  not  be  reversed  in  the  Supreme  Court  because  not 
sustained  by  the  weight  of  the  evidence. 
9.  The  refusal,  in  an  action  for  injuries  received  by  the  negli- 

gent starting  of  a  street  car  while  plaintiff  was  alighting  there- 
from, to  instruct  that  the  burden  is  on  plaintiff  to  show  by  a  pre- 

ponderance of  the  evidence  how  she  came  to  fall,  is  not  erroneous, 
when  considered  in  connection  with  other  instructions  that  plain- 

tiff cannot  recover  if  the  jury  believes  from  the  evidence  that  she 
alighted  in  safety  and  fell  down  from  other  causes,  and  that  she 
cannot  recover  unless  she  shows  by  a  preponderance  of  evidence 
that  defendant  was  negligent  in  the  manner  charged  in  the  decla- 

ration, and  that  such  negligence  was  the  proximate  cause  of  the injury. 

10.  The  refusal  of  an  instruction  that  the  jury  is  not  required 
to  believe  any  witness,  if  they  believe  he  is  swearing  falsely,  is  not 
erroneous,  where  an  instruction  is  given  that  the  entire  testimony 
of  a  witness  believed  to  have  sworn  falsely  as  to  any  material  fact 
may  be  disbelieved,  if  not  corroborated  by  other  credible  evi- dence. 

11.  The  defendant,  in  an  action  against  a  street  car  company 
for  injuries  to  a  passenger,  cannot  show  that  the  car  employees 
did  not  make  a  report  of  the  accident,  as  the  admission  of  such 
evidence  would  enable  the  defendant  to  make  evidence  for 
itself. — (West  Chicago  St.  R.  Co.  vs.  Lieserowitz,  64  N.  E. 
Rep.,  718.) 
INDIANA.  —  Street  Railroads  —  Negligence  —  Contributory 

Negligence — Question  for  Jury — Appeal— Bill  of  Exceptions. 
1.  Where  an  effort  was  made  to  bring  the  evidence  into  the 

record  under  the  invalid  act  of  1899,  but  the  transcript  contained 
the  essentials  of  a  bill  of  exceptions,  the  bill  being  signed  by  the 
judge,  subsequently  filed,  and  incorporated  in  the  transcript,  and 
duly  certified,  it  was  sufficient. 
2.  On  a  motion  for  a  peremptory  instruction  the  court  accepts 

as  true  all  facts  that  the  evidence  tends  to  prove  in  favor  of  the 
party  against  whom  the  instruction  is  asked,  and  draws  against 
the  party  making  the  motion  all  inferences  that  the  jury  might 
draw;  and  when  there  is  room  for  difference  of  inference  the  issue 
is  for  the  jury. 

3.  Burns'  Rev.  St.,  1901,  Sec.  359a,  provides  that  in  actions 
for  injuries  contributory  negligence  is  a  matter  of  defense,  and 
freedom  from  it  need  not  be  proved  by  plaintiff.  Held,  that  de- 

fendant in  an  action  for  injuries  is  entitled  to  the  benefit  of  evi- 
dence introduced  by  plaintiff. 

4.  One  about  to  cross  a  street  railroad  track  stopped  his  horse, 
and  looked  and  listened,  and,  neither  seeing  nor  hearing  a  car, 
drove  on  the  track,  the  wheels  of  the  buggy  making  a  grinding 
noise  on  the  gravel,  when  the  buggy  was  struck  by  a  car  approach- 

ing from  the  east  without  warning.  A  car  at  a  point  1500  ft.  east 
of  the  place  of  crossing  could  not  be  seen,  owing  to  a  hill.  Held, 
that  the  question  of  negligence  was  for  the  jury. 

5.  The  question  of  contributory  negligence  was  for  the 
jury. — (Howard  et  al.  vs.  Indianapolis  St.  Ry.  Co.  et  al.,  64 N.  E.  Rep.,  890.) 

NEW  YORK.^ — Temporary  Injunction— Discretion  of  Court — 
Review  on  Appeal. 

I.  Where  plaintiff's  affidavits  and  complaint  do  not  establish 
its  right  to  a  temporary  injunction,  and  the  answering  and  reply- 

ing affidavits  are  contradictory,  challenging  the  good  faith  of  both 
parties,  an  order  denying  a  motion  for  such  injunction  will  not  be 
disturbed. — (Syracuse  &  O.  L.  Electric  Ry.  Co.  vs.  Syracuse 
Rapid  Transit  Ry.  Co.,  77  N.  Y.  Supp.,  812.) 
NEW  YORK.— Street  Railroads— Collision— Contributory 

Negligence — New  Trial — Conditions- — Costs. 
1.  Where  a  driver  approaches  a  cross  street  in  the  daytime,  and 

sees,  a  block  distant  from  the  street  railroad  crossing,  a  motor 
car  approaching  at  the  rate  of  20  miles  an  hour,  with  its  motor- 
man  not  looking  ahead,  he  is  guilty  of  contributory  negligence  if 
he  attempt  to  cross  when  the  motor  car  is  not  more  than  50  ft. 
away  from  him. 
2.  Where  a  verdict  against  a  defendant  is  set  aside  as  against 

the  weight  of  evidence,  defendant  must  stipulate  that  on  final  re- 
covery its  costs  shall  not  be  taxed  against  the  plaintiff,  and,  if 

plaintiff  finally  recovers,  entire  costs  shall  be  taxed  in  his  favor. — 
(Seggerman  vs.  Metropolitan  St.  Ry.  Co.,  77  N.  Y.  Supp.,  905.) 
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FINANCIAL  INTELLIGENCE 

The  Money  Harket 
Wall  Street,  Jan.  28.  1903. 

Conditions  in  the  monej-  market  remain  substantially  the  same 
as  they  were  a  week  ago.  Time  money  can  still  be  obtained  read- 

ily at  4^  per  cent,  and  there  is  talk  of  even  further  concessions 
to  be  secured  by  borrowers.  Call  loans  meanwhile  have  been 
marked  down  everywhere  to  a  4-per-cent  basis,  with  occasional 
transactions  below  that  figure.  In  spite  of  this  easy  situation, 
sterling  exchange  continues  to  display  obstinacy  about  advancing 
toward  the  gold  export  point.  Rates,  in  fact,  are  fractionally  lower 
than  they  were  last  week.  The  exchange  movement  altogether 
has  completely  refuted  the  contention  made  by  bankers  and  others 
a  short  while  ago  that  we  could  not  have  easy  money  here  without 
promptly  losing  gold  to  Europe.  These  expectations  have  been 
deceived  mainly  by  reason  of  the  sudden  revival  of  the  agricultural 
export  trade,  which  keeps  up  very  heavy  in  spite  of  a  sharp  rise 
in  cereal  prices.  Along  with  this,  discount  rates  have  relaxed  and 
bank  resources  increa-sed  abroad  in  such  a  manner  as  to  indicate 
that  Europe  does  not  really  need  our  gold  and  will  not  do  any- 

thing to  hurry  an  export  movement  from  this  side.  The  expan- 
sion of  the  New  York  surplus  reserve  continttes,  under  the  influ- 

ence chiefly  of  the  Treasury's  large  disbursements  and  arrival  of 
currency  from  the  interior.  There  are  no  signs  at  present  of 
either  of  these  movements  slackening.  According  to  the  state- 

ment last  Saturday,  the  local  banks  gained  over  $9,000,000  in  cash 
holdings  and  were  able  to  add  over  $5,000,000  more  to  their  sur- 

plus reserve.  This  item  now  stands  $1,000,000  higher  than  a  year 
ago.  The  trust  companies  of  New  York  State  ha\  e  also  submit- 

ted a  rather  unexpectedly  favorable  report  of  their  year's  opera- 
tions. It  appears  that  against  a  $70,000,000  loan  expansion  during 

the  first  six  months  of  1902  loans  decreased  $54,000,000  during  the< 
second  six  months.  This  left  a  net  increase  of  only  $16,000,000 
for  the  year,  which  was  much  more  than  offset  l)y  an  increase  of 
$18,000,000  in  cash  holdings.  The  improvement  in  the  trust  com- 

pany position  has  quite  as  much  to  do  as  the  recent  recovery  in 

Clearing  House  bank'  resources,  with  the  -easing  of  the  money 
market.  , 

The  Stock  Harket 
Stock  trading  in  the  general  market  has  dragged  along  listlessly 

during  the  week.  Undoubtedly  the  reawakening  of  uncertainty 
regarding  the  trouble  in  Venezuela  has  had  much  to  do  with  this. 
Sensational  newspaper  discussion  of  the  subject  ur  some  outburst 
against  Germany  on  the  floors  of  Congress  were  possibilities 
which  the  average  speculator,  whether  big  or  little,  did  not  care 
to  encounter.  At  this  writing,  a  satisfactory  settlement  of  the 

whole  "Venezuela  question"  seems  to  be  assured;  consequently 
the  influence  upon  market  operations  will  cease.  It  remains  now 
to  be  seen  how  far  the  stagnation  in  the  Stock  Exchange  trading 
has  been  due  to  the  dragging  in  of  this  outside  complication  and 
how  far  it  has  merely  conformed  to  a  settled  speculative  situation. 
The  lack  of  public  interest  in  the  market  and  its  causes  are  the 
most  frequent  topic  of  discussion  at  the  present  time  in  Wall 
Street.  Beyond  question,  the  opinion  is  held  in  many  high  quar- 

ters of  finance  that  the  enormous  product  of  new  securities  dur- 
ing the  last  few  years  has  led  to  a  congestion  which  can  only  be 

relieved  by  offering  a  higher  interest  yield  to  the  investment  com- 
munity. Exponents  of  this  view  find  great  significance  in  the 

lower  premiums  bid  for  the  recent  issue  of  New  York  City  bonds 
and  in  the  comparatively  high  rates  which  corporations  like  the 
New  York  Central  and  Pennsylvania  Railroads  have  had  to  pay 
in  their  recent  borrowings.  From  this  they  argue  that  prices  of 
investment  securities  in  general  are  too  high  and  will  have  to  sell 
down  to  a  level  where  4-per-cent-yielding  bonds,  for  instance,  will 
yield  4^  per  cent.  Possibly  some  such  reasoning  as  this  is  the 
keynote  to  the  waiting  attitude  of  the  public  in  the  stock  market 
and  the  consequent  dullness  of  the  trading.  But,  on  the  other 
l.and,  no  real  desire  appears  among  holders  of  stocks  to  sell,  and 
there  is  certainly  nothing  unfavorable  in  the  outside  conditions. 

The  market  for  the  local  traction  stocks  during  the  week  has 
reflected  a  revision  of  opinion  concerning  the  importance  of  the 
recent  adverse  decision  upon  the  franchise  tax.  The  first  impres- 

sion seemed  to  be  that  the  verdict  of  the  appellate  judges  meant 
that  any  tax  law  of  the  sort  would  be  unconstitutional,  and  hence 
that  the  State  corporations  might  eventually  escape  the  tax  alto- 

gether. As  soon,  however,  as  the  text  of  the  decision  was  care- 
fully read  people  appreciated  that  the  principle  of  the  franchise 

law  was  upheld  and  that  if  the  measure  were  so  amended  as  to  put 
the  assessing  powder  in  the  hands  of  local  instead  of  State  officials 
it  would  satisfy  the  courts.  Recognition  of  this  fact  probably  ac- 

counts for  the  heaviness  of  the  traction  stocks  in  the  recent  deal- 
ings which  has  appeared  most  prominently  in  j\Ietropolitan  and 

in  Metropolitan  Securities.  Manhattan  held  up  well  until  the  issue 

of  the  "rights"  yesterday,  when  it  weakened  decidedly.  Brooklyn 
Rapid  Transit  meanwhile  has  received  the  usual  market  support 
from  the  speculative  interests  in  the  property. 
Pliiladelphia 

Little  news  or  incident  has  attended  the  dealings  in  the  Phila- 
delphia Traction  issues  during  the  week.  The  market  has  been  dull 

naturally  in  sympathy  with  the  stagnation  in  stock  speculation 
everywhere.  About  the  only  feature  of  interest  was  the  unusually 
large  transactions  in  Philadelphia  Traction  at  98^^  and  gS%.  It 
is  a  safe  conjecture  that  the  greater  part  of  these  reflect  an  invest- 

ment demand,  inasmuch  as  there  can  be  little  incentive  to  specu- 
lators in  the  stock.  With  the  exception  of  two  days,  when  a  few 

thousand  shares  were  traded  in,  Rapid  Transit  was  completely 
neglected.  It  rose  at  one  time  to  16^,  but  fell  back  at  once  to  16. 
Union  Traction  was  more  active,  but  every  sale  recorded  occurred 
between  46^4  and  47.  American  Railways  was  rather  weak  at  one 
period,  selling  down  to  51J-2.  Later  it  rallied  to  52.  The  only 
other  transactions  in  street  railway  stocks  were  a  few  lots  of  Pitts- 

burg Traction  preferred  at  51^4. 
Chicago 

The  decline  in  Union  Traction  common  stock  from  15  a  week 

ago  to  1 154  yesterday  has  been  the  sensational  feature  in  the  Chi- 
cago stock  market  this  week.  The  whole  subject  of  the  franchise 

extension  and  the  readjustment  of  the  company's  capital  is  in  a 
very  nuiddled  shape  before  the  public  mind.  There  seems  to  be 
little  doubt  about  the  franchise  being  extended  for  another  twenty 
years,  but  there  is  much  doubt  as  to  whether  new  capital  will  be 
willing  to  take  hold  of  the  property  without  the  assurance  of  a 
longer  extension  than  this.  Stockholders  of  the  Union  Traction 
and  constituent  companies — the  West  Chicago  and  North  Chi- 

cago— are  responding  satisfactorily  to  the  call  of  the  Protective 
Committee  for  deposits  of  stock,  but  the  first  conference  of  that 
body  regarding  future  plans  will  not  be  held  until  the  Eastern 
representatives  return  to  Chicago.  Consequently  it  will  be  several 
days  before  the  public  is  enlightened  at  all  regarding  the  situation. 
The  break  in  the  Union  Traction  shares  has  been  due  chiefly  to 

liquidation  of  timid  holders  who  have  been  frightened  out  by  ru- 
mors that  an  assessment  on  the  stock  would  be  necessary.  It  does 

not  appear,  however,  that  there  is  any  substantial  basis  for  this 
story.  Traction  preferred  sold  down  from  50  to  48^^,  but  on  the 
whole  has  held  much  better  than  the  common.  City  Railway 
shares,  after  selling  at  230,  dropped  off  to  225  on  light  sales.  West 
Chicago  fell  at  one  time  as  low  as  8716,  but  rallied  later  to  90.  Ele- 

vated shares  have  been  very  inactive.  Lake  Street  has  sold  be- 
tween 7%  and  8,  Northwestern  common  from  33  up  to  33^^  and 

Metropolitan  preferred  at  88^-  The  4  per  cent  Metropolitan 

bonds  have  changed  hands  at  loi  and  Northwestern  Elevated  4's 
at  95^  and  95^^.  Passenger  traffic  on  the  latter  road  has  increased 
so  far  this  month  about  14  per  cent  over  the  same  period  a  year 

ago.  Estimates  of  Metropolitan's  earnings  for  the  fiscal  year  end- 
ing next  month  place  the  increase  over  last  year  at  more  than 
$100,000.  .   .  J 

Other  Traction  Securities 
Boston  Elevated  did  not  change  its  position  at  all  during  the 

week,  selling  alternately  at  153^2  and  153.  Trading  was  unim- 
portant in  this  and  in  all  the  other  Boston  stocks.  Massachusetts 

Electric  common  went  as  low  as  35K  and  then  rallied  to  36^, 
while  the  preferred  was  steady  at  94.  West  End  common  varied 
between  94  and  945-2  and  the  preferred  sold  at  112.  In  Baltimore, 
the  United  Railway  issues  showed  some  slight  improvement,  the 
stock  rising  from  13^2  to  13^,  the  income  bonds  from  67  to  67^8 

and  the  general  4's  from  95  to  95^-  Even  these  meager  gains, 
however,  were  not  held,  the  market  being  so  extremely  dull.  The 

only  other  Baltimore  sales  reported  were  Knoxville  Traction  5's 
at  103,  Baltimore  Traction  5's  at  116^2  and  Anacostia  &  Potomac 
5's  at  100.  The  following  is  a  complete  record  of  traction  sales 
from  last  Wednesday  to  yesterday,  inclusive,  on  the  New  York 
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curb:  United  Railways  of  St.  Louis  preferred  at  80,  New  Orleans 
common  at  15^^,  American  Light  &  Traction  from  43^  to  44  and 
back  to  43J4.  Interborough  Rapid  Transit  (full  paid)  from  115^ 
to  114H,  Interborough  (50  per  cent  paid)  at  IISJ^,  Washington 
Electric  preferred  at  48,  Brooklyn  City  Railroad  from  244^  to 

San  Francisco  4's  (interest  on)  from  So^/^  to  8ij4  and  back 
to  81,  San  Francisco  4's  (sellers  20)  from  81  to  8i  j4,  San  Francisco 
subscription  privileges  from  48]^^  to  50  and  then  to  49M.  United 

Railways  of  St.  Louis  4's  at  84^^  and  84^4  and  Washington  Trac- 
tion 4's  at  80.  Tractions  were  again  quiet  on  the  Cleveland 

'Change,  the  total  sales  being  only  757  shares,  against  nearly  3000 
shares  the  week  before.  Two  loo-share  lots  of  Cleveland  City 
Railway  sold  at  109,  a  drop  of  six  points  since  its  high  mark  of  iiS 
some  months  ago.  This  is  the  first  time  this  stock  has  been  traded 
in  since  last  fall.  Later  there  were  several  small  sales  at  108.  Lake 
Shore  Electric  sold  up  to  15^4,  a  gain  of  }i  over  the  previous 
week.  One  hundred  preferred  sold  at  50^/2,  %  under  last  price. 
Aurora,  Elgin  &  Chicago  preferred  sold  at  93^4  and  93^4  for  two 
small  lots.  The  common  dropped  a  half,  at  34^/2,  for  fifty  shares. 
Cleveland  Electric  advanced  from  87%  to  88^;  during  the  pre- 

vious week  it  sold  as  low  as  85^.  Northern  Traction  &  Light 
went  at  195^.  Syracuse  Rapid  Transit  lost  two  points,  selling  at 
30.  Monday  there  was  a  good  demand  for  N.  O.  T.  &  L.,  but  the 
buyers  seem  to  be  united  in  trying  to  force  it  down.  Two  lots 
sold  at  ig,  which  is  the  lowest  record.  Western  Ohio  receipts 
sold  at  2854  for  a  small  lot. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  I'or  the leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 

Closing  Bid 
Jan.  20   Jan.  27 

American  Railways  Company    51%  51% 
Aurora,  Elgin  &  Chicago    a37  32 
Boston  Elevated    1521/2  1531/2 
Brooklyn  R.  T   671/2  68 
Chicago  City    230  228 
Chicago  Union  Tr.  (common)    15  12 
Chicago  Union  Tr.  (preferred)    45  45 
Cleveland  Electric    861/2  861/2 
Columbus  (common)    61  63 
Columbus  (preferred)    104  — 
Consolidated  Traction  of  N.  J   66  66 
Consolidated  Traction  of  N.  J.  5s   106%  107 
Detroit  United    871/2  87 
Electric  People's  Traction  (Philadelphia)  4s   98  98 
Elgin,  Aurora  &  Southern    51  a54 
Lake  Shore  Electric    14%  14 
Lake  Street  Elevated    17s  1% 
Manhattan  Railway   ,.   153  tl44% 
Massachusetts  Electric  Cos.  (common)   35%  Si'A 
Massachusetts  Electric  Cos.  (preferred)    94  931/2 
Metropolitan  Elevated,  Chicago  (common)   36  36 
Metropolitan  Elevated,  Chicago  (preferred)   ■   87  87 
Metropolitan  Street    140%  138% 
New  Orleans  Railways  (common)   15Vi  15% 
New  Orleans  Railways  (preferred)    —  — 
North  American    116  112 
Northern  Ohio  Traction  &  Light   —  16 
Northwestern  Elevated,  Chicago  (common)    32  33 
Philadelphia  Rapid  Transit   16%  16 
Philadelphia  Traction    98%  9SVi 
St.  Louis  Transit  (common)    28%  28 
South  Side  Elevated  (Chicago)    107  107 
Syracuse  Rapid  Transit    28%  28% 
Syracuse  Rapid  Transit  (preferred)    a80  75% 
Third  Ave  •.   124  123 
Toledo  Railway  &  Light    a38  .  a36 
Twin  City,  Minneapolis  (common)    119%  al22 
United  Railways,  St.  Louis  (preferred)   80%  SO 
United  Railways,  St.  Louis,  4s   84%  84% 
Union  Traction  (Philadelphia)    46%  46% 

,x  Western  Ohio  Receipts    27%  28 

a  Asked,    t  Ex-"rights."    The  rights  closed  on  Tuesday  at  6%. 
Iron  and  Steel 

The  production  of  crude  iron  continues  to  be  hampered  by 
scarcity  of  fuel  and  of  transportation  facilities.  This  helps  to  keep 
prices  firm,  and  efiforts  of  the  large  consuming  interests  to  obtain 
concessions  on  the  groimd  that  the  level  is  too  high  have  so 
far  not  been  successful.  It  is  a  curious  fact  that,  although  im- 

ported foundry  iron  can  be  purchased  at  tidewater  from  $2  to  $3 
a  ton  below  the  prevailing  domestic  prices,  imports  still  continue 
very  small.  The  only  apparent  explanation  for  this  is  the  difficulty 
of  obtaining  transportation  and  the  high  rates  asked  for  it  from 

seaboard  to  the  centers  of  production.  The  market  for  pig  iron  in 
general  is  quiet,  and  so  is  the  trade  in  steel  billets.  On  the  other 
hand,  new  orders  are  being  booked  in  large  volume  in  steel  rails, 
structural  material  and  plates.  Quotations  are  higher  for  the 
week  on  the  basis  of  $22  to  $22.50  for  Bessemer  pig,  $29.50  to 
$30.50  for  Bessemer  steel  and  $28  for  steel  rails. 
rietals 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  lake, 
1234  to  12^2  cents;  tin,  28  cents;  lead,  414  cents,  and  spelter,  4.90 
to  5  cents. 

 ^♦♦^  

ANNUAL  REPORT  OF  THE  CAPITAL  TRACTION  COMPANY 
OF  WASHINGTON,  D.  C. 

The  annual  report  of  the  Capital  Traction  Company  for  the  year 
1902  has  just  been  made  public.  It  gives  in  detail  the  general  op- 

eration figures,  together  with  the  balance  sheet,  and  presents  the 
treasurer's  report  for  the  several  divisions.  The  general  operating 
report  shows: 

Gross  earnings  from  operation — 
Receipts  from  passengers   $i>377.i52 
Mail   2,874 
Freight   1,007 

Total  earnings  from  operation   $1,381,033 
Less  operating  expense  (46.616%  of  passenger  re- 

ceipts)  631,987 

Net  earnings  from  operation   $749,046 
Income  from  other  sources — 
.A.dvertising   $10,000 
Rent  of  land  and  building   7.252 
Miscellaneous  income     626 
Sale  of  tickets   3.129 

  21,207 

$770,053 Deductions  from  income — 
Taxes   $58,i54 
Interest   47,503 
Tax  for  special  policemen   10,449   116,106 

Net  income  from  all  sources   $653,947 

Deductions  from  net  income — 
Dividend   480,000 

$173,947 

Received  from  sale  of  real  estate   558,780 
Balance  Jan.  i,  1902   35-548 

$768,274 Less  amounts  expended  for: 
Extra  dividend  (paid    from    proceeds  of 

sale  of  power  house  site)   $480,000 
Renewal  fund   97.853 
Bills  payable   100,000 
Construction  and  equipment   56,130 
Real  estate   1,801 

 ■  735.783 

Balance  Dec.  31,  1902   $32,491 

The  total  motor  car  mileage  was  4,861,142,  and  the  total  trail 
car  mileage  was  4,342,406,  making  the  grand  total  9,203,548. 

Balance  sheet  Jan.  i,  1903. 

ASSETS.  • 
Construction   $7,600,818 
Equipment   3.874.757 
Real  estate   1,362,616 
Renewal  fund   83,516 
Profit  and  loss     265,191 
Cash   32,491 

$13,219,389 
LIABILITIES 

Capital  stock  $12,000,000 
Bonds   1,080,000 

Bills  payable   100,000 
Tickets   39,389 

$13,219,389 
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PROPOSED  INTERURBAN  RAILWAY  IN  ILLINOIS 

Preliminary  steps  have  been  taken  to  establish  an  electric  inter- 
urban  railway  to  parallel  the  Alton  road  from  Joliet  through  Will, 
Grundy,  Livingstone  and  McLean  counties,  in  Illinois.  At  Joliet 
connections  will  be  made  with  the  Chicago  &  Joliet  electric  line 
for  Chicago.  The  new  line  is  to  be  known  as  the  Bloomington, 
Pontiac  &  Joliet  Electric  Railway,  and  the  principal  office  will  be 
at  Pontiac,  and  the  capital  stock  is  placed  at  $100,000.  The  pro- 

moters are  James  A.  Carothers  and  Fred  L.  Lucas,  of  the  Pontiac 
Water  &  Light  Company,  who  have  had  the  enterprise  under  con- 

sideration for  some  time.  Bion  J.  Arnold,  of  Chicago,  is  the  con- 
sulting engineer,  and  under  his  direction  a  preliminary  survey  has 

been  made.  The  route  selected  passes  through  the  townships  of 
Joliet,  Jackson,  Florence,  Wilmington  and  Reed,  through  Brace- 
ville,  Greenfield,  Gardner  and  Goodfarm  Townships  in  Grundy 
County,  and  will  pass  through  the  cities  and  villages  of  Dwight, 
Nevada,  Odell,  Pontiac,  Chenoa,  Lexington,  Towanda,  Normal 
and  Bloomington.  The  estimated  cost  of  the  road  and  equipment 
is  $2,500,000. 

It  is  the  purpose  of  the  company  to  obtain  the  right  of  way  by 
purchase  and  through  the  towns  and  cities  by  franchise.  As  soon 
as  this  is  done  construction  will  begin.  The  construction  is  to  be 
of  heavy  standard  steam  road  rails  and  ballast.  The  rolling  stock 
is  to  be  heavy  type  and  each  motor  car  to  be  provided  with  300  hp 
in  motor  equipments.  It  has  not  been  definitely  determined  yet 
whether  the  trolley  or  third  rail  system  will  be  used.  The  service 
will  be  for  passenger  and  express,  and  the  cars  will  be  run  at  the 
rate  of  60  miles  an  hour.  Through  express  trains  will  stop  only 
at  regular  stations,  but  there  will  be  other  trains  which  will  stop 
on  signal  at  all  highway  crossings,  as  well  as  stations.  The  rates 
of  tickets  will  be  about  one-half  of  fares  on  steam  roads.  The 
main  power  station  will  be  built  at  Pontiac,  with  sub-stations  at 
other  points.  A  double  track  will  be  built  as  business  warrants 
and  arrangements  made  to  do  freight  business. 

 ^♦^  

OBJECT  TO  STATE  ELECTRICAL  LABORATORY 

The  board  of  directors  of  the  American  Institute  of  Electrical 
Engineers  has  passed  a  resolution  disapproving  of  the  establish- 

ment on  the  part  of  the  State  of  an  electrical  laboratory  and 
standardization  bureau.  A  commission  appointed  by  the  last 
Legislature  recommended  the  appropriation  of  $275,000  for  estab- 

lishing the  laboratory  in  connection  with  Union  College  at 
Schenectady.  In  order  to  ascertain  the  opinion  of  electrical  ex- 

perts on  the  question,  a  committee  was  appointed  by  the  directors 
of  the  American  Institute  and  circulars  of  inquiry  were  sent  to  a 
central  station  representative  in  every  central  .station  in  the  State 
and  to  one  consulting  engineer  and  one  operating  engineer  in 
every  State  in  the  Union.  All  the  replies  received  were  against 
the  proposition,  on  the  ground  that  great  damage  would  result  to 
the  electrical  industries  by  the  establishment  of  a  State  bureau 
because  of  conflicts  in  standards  and  of  standard  methods  of  test- 

ing apparatus. 
 *^  

AIR  BRAKES  FOR  NEW  YORK  SUBWAY 

The  Interborough  Rapid  Transit  Company  has  recently  award- 
ed contracts  for  the  air  brake  equipment  of  its  first  installment  of 

500  cars.  There  are  340  motor  cars  and  160  trailers.  The  contracts 
were  divided  between  the  Christensen  Engineering  Company,  of 
Milwaukee,  and  the  Westinghouse  Air  Brake  Company,  of  Pitts- 

burg. The  latter  company  received  the  order  for  the  brake  ap- 
paratus proper,  such  as  engine  valves,  triple  valves,  brake  cylin- 

ders, piping,  etc.,  for  all  the  cars.  The  Christensen  Company  re- 
ceived the  compressors,  governors,  etc.,  for  350  equipments.  This 

type  of  the  Christensen  air  brake  apparatus  is,  with  one  exception, 
in  use  on  all  the  elevated  railways  in  this  country  and  on  almost 
all  of  the  high-speed  interurban  railways  using  m.ultiple-unit  sys- tem of  control.  The  air  compressor  is  to  be  the  Christensen  No. 
2  independent  motor-driven  air  compressor,  which  has  a  capacity 
of  20  cubic  feet  of  free  air  per  minute.  The  contract  calls  for  the 
Christensen  automatic  multiple-unit  governor.  This  is  the  same 
type  of  apparatus  as  is  now  in  use  on  the  Boston  elevated  and 
Brooklyn  elevated  and  the  elevated  railways  of  Chicago 

 *^  
The  quarterly  statement  of  the  St.  Louis  Transit  Company 

shows  that  for  the  three  months  ended  Dec.  31,  1902,  1,279,088  trips 
were  made  and  that  34,672,649  passengers  were  carried.  For  the 
corresponding  quarter  of  1901,  1,116,646  trips  were  made  and  29,- 
978,982  passengers  were  carried.  This  shows  that  162,442  more 
trips  were  made  in  1902  than  in  1901  and  that  4,693,667  more  pas- sengers were  carried. 

ANNUAL  DINNER  OF  THE  A.  L  E.  E. 

The  annual  dinner  of  the  American  Institute  of  Electrical  Engi- 
neers will  be  held  at  Sherry's,  New  York  City,  on  Monday,  Feb- 
ruary 9,  and  will  be  specifically  a  "library"  dinner,  just  as  the 

brilliant  affair  of  last  year  was  a  Marconi  dinner.  The  presidency 
of  Mr.  Scott  has  witnessed  a  wonderful  growth  in  the  new 
library,  based  on  the  gift  of  the  Latimer  Clark  collection  by  Dr. 
S.  S.  Wheeler  and  seconded  by  the  generous  gift  of  Andrew  Car- 

negie, who  duplicated  in  a  money  donation  for  general  purposes 
the  value  of  the  Wheeler  gift.  Mr.  Carnegie  is  to  be  the  guest  of 
honor  upon  this  interesting  occasion  before  his  departure  for  the 
South,  so  that  the  members  will  have  an  opportunity  of  express- 

ing to  him  their  gratitude  for  his  liberality  and  encouragement. 
The  list  of  speakers  will  not  be  long,  but  will  include  some  very 
well  known  men,  and  will  have  throughout  a  literary  flavor.  The 
dinner  is  to  be  attended  by  ladies  as  well  as  gentlemen,  and  the 
dinner  committee  believes  there  will  be  an  attendance  in  excess 
even  of  that  enjoyed  in  1902.  Tickets  will  be  $5  per  cover,  with- 

out wine,  which  will  be  served  a  la  carte,  and  orders  should  be 
sent  in  at  once  to  the  secretary  at  95  Liberty  Street.  Only  orders 
accompanied  by  check  will  receive  attention.  A  novel  and  at- 

tractive menu  design,  worthy  of  careful  preservation,  has  been 
prepared  for  the  af?air. 

THE  TOLEDO  RAILWAYS  AND  LIGHT  COMPANY 

At  the  recent  annual  meeting  of  the  Toledo  Railways  &  Light 
Company  the  following  directors  were  elected:  H.  A.  Everett, 
L.  E.  Beilstein,  Albion  E.  Lang,  E.  W.  Moore,  Robert  Van 
Courtlandt,  Herbert  S.  Holt  and  Barton  Smith.  Mr.  Lang  was 
chosen  chairman  of  the  board;  Mr.  Everett,  president;  Mr.  Beil- 

stein, vice-president  and  general  manager;  E.  O.  Reed,  secretary, 
and  S.  D.  Carr,  treasurer.  The  annual  report  of  the  president 
was  presented  by  Mr.  Lang,  who  retired  from  the  ofifice  a  month 
ago.  It  showed  that  the  company  is  in  a  very  prosperous  condi- 

tion. It  was  decided  to  purchase  forty  new  cars,  and  since  the 
meeting  contracts  have  been  placed  with  the  J.  G.  Brill  Company, 
of  Philadelphia,  for  ten  semi-convertible  cars  and  with  the  Kuhl- 
man  Car  Company,  of  Cleveland,  for  thirty  standard  closed  cars, 
the  same  as  those  now  being  delivered  by  that  company.  The 
cars  will  be  equipped  with  two  G.  E.-67  motors  and  will  be 
mounted  on  Brill  27-F  trucks.  The  company  is  just  receiving  ten 
30-ft.  double-truck  cars  from  the  Niles  Car  &  Manufacturing 
Company,  of  Niles,  O.  When  all  of  the  cars  are  delivered  the 
system  will  be  practically  equipped  throughout  with  long  double- truck  cars. 

THE  ANNUAL  MEETING  OF  THE  DETROIT  UNITED  RAILWAY 

At  the  annual  meeting  of  stockholders  of  the  Detroit  United 
Railway,  held  last  week,  the  following  officers  and  directors  were 
re-elected:  H.  A.  Everett,  chairman  of  board;  J.  C.  Hutchins, 
president  and  general  manager;  Arthur  Pack,  vice-president; 
George  H.  Russel,  treasurer;  Edwin  Henderson,  secretary;  A.  E. 
Peters,  assistant  secretary;  H.  A.  Everett,  E.  W.  Moore,  H.  R. 
Newcomb,  R.  A.  Harman  and  George  H.  Russel,  of  Cleveland;  J. 
C.  Hutchins  and  Arthur  Pack,  of  Detroit;  R.  B.  Van  Courtlandt, 
of  New  York,  and  H.  S.  Holt,  of  Montreal,  directors.  The  presi- 

dent's report  showed  that  the  company  built  last  year  12.9  miles 
of  track,  making  a  total  of  513.9  miles  owned  by  the  company.  A 
total  of  $798,889  was  spent  for  improvements  during  the  year,  of 
which  $548,134  went  to  the  Detroit  United  lines  proper;  $104,897 
to  the  Rapid  Railway  and  $143,858  to  the  Sandwich,  Windsor  & 
Amherstburg  Railway.  The  surplus  for  the  three  systems,  after 
all  operating  expenses  and  fixed  charges  were  deducted,  was  $282,- 
962.  The  Detroit  United  hnes  carried  93,035,817  passengers,  the 
Rapid  Railway  3,730,095  and  the  Sandwich,  Windsor  &  Amherst- 

burg 1,612.515  during  the  year,  a  total  of  98,378,427.  For  carry- 
ing them  the  Detroit  United  received  .036  cents  per  passenger,  the 

Rapid  Railway  .95  cents  per  passenger  and  the  Sandwich,  Windsor 
&  Amherstburg  .406  cents  per  passenger.  Net  earnings  per  car 
mile — Detroit  United,  8.36;  Rapid  Railway,  9.91,  and  Sandwich, 
Windsor  &  Amherstburg,  5.94. 

 ♦^♦^  

MEETING  OF  THE  STERLING-MEAKER  COMPANY 

At  the  annual  meeting  of  stockholders  of  the  Sterling-Meaker 
Company,  420-422  Ogden  Street,  Newark,  N.  J.,  January  15,  the 
following  were  elected  directors:  J.  Albert  Stowe,  Charles  S. 
Ackley,  L.  L.  Whitney,  O.  W.  Bird  and  George  Rice.  The  di- 

rectors chose  J.  Albert  Stowe  president  and  treasurer,  Charles  S. 
Ackley  vice-president  and  Edward  F.  Wickwire  secretary. 
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PROPOSITIONS  TO  LEASE  TOLEDO  AND  DETROIT  SYSTEMS 

The  Everett-Moore  syndicate  admits  the  truth  of  the  report 
that  an  Eastern  syndicate  has  made  overtures  looking  to  the  lease 
of  the  property  of  the  Toledo  Railways  &  Light  Company,  of  To- 

ledo, and  the  Detroit  United  Railway,  of  Detroit.  The  proposi- 
tion contemplates  a  lease  on  a  graduated  dividend  basis,  as  has 

been  done  in  other  large  cities.  Mr.  Everett  states  that  nothing 
has  been  accomplished  beyond  a  general  discussion,  which  has 
been  fragmentary.  No  definite  proposition  has  been  made.  It 
was  reported  that  a  proposition  of  this  kind  would  be  submitted 
to  the  stockholders  of  the  Toledo  Railways  &  Light  Company  at 
the  recent  annual  meeting,  but  it  did  not  materialize. 

 ♦♦♦  

March  21,  1902.  A  yielding  triangular-shaped  fender  adapted  to 
push  a  person  or  object  to  one  side  of  the  track. 

718,925.  Block  System  for  Railways;  H.  J.  Fuller,  Winchester, 
Mass.  App.  filed  March  5,  1901.  A  single-track  railway  divided 
into  blocks  by  turnouts  and  having  automatic  mechanism  for 
cutting  off  the  current  from  a  car  when  it  reaches  a  turnout  until 
the  arrival  of  another  car  at  the  turnout. 

PERSONAL  MENTION 

THE  PITTSFIELD  ACCIDENT 

The  case  against  the  motorman  and  the  conductor  of  the  electric 

car  that  collided  with  the  President's  carriage  at  Pittsfield  last 
September,  thereby  causing  the  death  of  Secret  Service  Officer 
William  Craig,  came  to  a  sudden  ending  January  20.  By  an 
agreement  between  their  lawyer  and  the  district  attorney  both 
men  withdrew  their  plea  of  not  guilty  and  pleaded  guilty  to  the 
charge  of  manslaughter.  The  agreement  between  counsel  was 
that  the  conductor  was  to  be  allowed  to  go  free,  while  the  motor- 
man  should  be  sentenced.  Justice  Pierce  then  passed  sentence  on 
Euclid  Madden,  the  motorman,  to  pay  a  fine  of  $500  and  serve  a 
sentence  of  six  months  in  the  house  of  correction. 

STREET  RAILWAY  PATENTS 

O.  Lasche,  Char- The  combination 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  JAN.  20.  1903 
718,619.  Electric  Heating  System;  E.  E.  Gold,  New  York,  N. 

Y.  App.  filed  Jan.  10,  1900.  Heaters  having  major  and  minor 
heating  elements  are  arranged  along  the  car  in  series  and  by 
means  of  shunt  circuits  any  of  the  major  and  minor  heating  ele- 

ments can  be  thrown  into  service. 
718,636.  Railway  Switch;  P.  F.  King,  Cleveland,  Ohio.  App. 

filed  March  24,  1902.  A  spring-mounted  lever  is  pressed  down- 
ward from  the  car  to  engage  the  arm  of  a  spider  wheel  in  the 

roadbed,  said  spider-wheel  being  connected  with  the  switch  point 
through  a  suitable  connecting  rod  and  gear  wheels  whereby  it  is 
adapted  to  throw  the  switch. 

718,639.  Vehicle  with  Electromotive  Power 
lottenburg,  Germany.  App.  filed  June  3,  1901 
of  a  wheeled  axle,  a  spring-supported 
tubular  motor  shaft  surrounding  the 
axle  and  in  driving  connection  there- 

with, and  a  safety  cushion  located  be- 
tween the  axle  and  the  shaft  to  prevent 

the  latter  from  pounding  against  the 
axle  in  case  of  a  breakage  of  the  sup- 

porting springs. 
718,773.  Car  Truck;  S,  F.  Klohs, 

Chicago,  111.  App.  filed  Oct.  13,  1902. 
The  truck  is  so  constructed  that  the 
principal  parts  may  be  easily  removed, 
so  that  in  case  of  breakage  of  any  part 
a  corresponding  part  may  be  readily 
substituted. 
718,674.    Car  Switching;  J.  E.  Swonson 

App.  filed  Jan.  16,  1902.  Details. 
718,678.  Trolley;  G.  R.  Tomb,  Lorain,  Ohio.  App.  filed  May 

21,  1902.  The  pole  is  connected  with  a  piston  in  a  cylinder;  when 
the  trolley  jumps  the  wire  air  is  admitted  to  the  cylinder  and 
moves  the  piston  to  thereby  lower  the  pole. 

718,812.  Brake  Beam;  J.  H.  Baker,  Allegheny,  Pa.  App.  filed 
May  29,  1902.  Comprises  a  compression  member  formed  of  an 
Lbeam,  the  flanges  at  the  ends  and  on  one  side  of  the  beam  be- 

ing cut  away  and  reinforcing  channel  bars  secured  to  the  ends  of 
the  beam,  the  adjacent  faces  of  the  web  and  of  the  beams  and 
channel  bars  being  diagonally  grooved. 
718,868  Means  for  Operating  Fare  Registers;  J.  F.  Ohmer, 

Dayton,  Ohio.    App.  filed  July  31,  1902.  Details. 
718,869.  Fare  Register;  J.  F.  Ohmer,  Dayton,  Ohio.  App. 

filed  Aug.  21,  1902.  The  mechanism  through  which  the  registering 
wheels  are  turned  to  zero  puts  the  machine  out  of  operative  con- 

dition during  the  period  in  which  the  said  mechanism  is  in  an 
operative  position  relative  to  the  register. 

718,888.    Car  Fender;  C  A.  Taylor,  Winchester,  111.    App.  filed 

MR.  JOHN  MARSH,  who  has  been  in  the  employ  of  the 
Wheeling  Traction  Company,  of  Wheeling,  W.  Va.,  for  a  number 
of  years,  has  been  appointed  assistant  general  superintendent  of the  company. 

MR.  F.  BOYKIN  JACOBS  recently  accepted  the  position  of 
superintendent  of  the  new  railway  supply  department  of  the 
Standard  Electric  Company,  with  offices  in  Norfolk,  Va.,  Char- 

lotte, N.  C,  Atlanta,  Ga.,  and  Danville,  Pa. 

MR.  LYTLE  J.  HUNTER,  of  the  Hunter  Illuminated  Car 
Sign  Company  and  Hunter  Automatic  Fender  Company,  was  in 
New  York  on  a  short  business  trip  last  week.  Mr.  Hunter  re- 

ported business  throughout  the  country  in  his  specialties  as  very 

good. 
MR.  HENRY  SUMNER  KEMP,  of  the  Standard  Electric 

Company,  of  Norfolk,  Va.,  was  married  on  January  21  to  Miss 
Annie  Ray  Field.  Mr.  Kemp  has  been  for  many  years  actively 
engaged  in  railway  business,  and  he  was  for  several  years  super- 

intendent and  purchasing  agent  of  the  Staten  Island  Railway 
Company.  He  has  many  friends  throughout  the  country,  who 
extend  their  congratulations  on  this  occasion. 

MR.  SAMUEL  G.  DeCOURSEY,  president  of  the  American 
Railways  Company,  of  Philadelphia,  Pa.,  and  a  leading  figure  in 
financial  and  railroad  circles  for  many  years,  died  Tuesday,  Janu- 

ary 27,  at  his  home  in  Philadelphia  from  the  effects  of  an  attack 
of  grip.  Mr.  DeCoursey  was  born  at  Queenstown,  Queen  Anne 

County,  Md.,  Dec.  28,  1839.  He  was  educated  at  St.  James'  Col- lege and  came  to  Philadelphia  in  1854,  entering  the  dry  goods 
house  of  Henry  Farnum  &  Co.  In  1863  he  founded  the  firm  of 
DeCoursey,  Hamilton  &  Evans,  dry  goods  commission  merchants. 
He  acquired  an  interest  in  the  Western  New  York  &  Pennsyl- 

vania Railroad,  and  while  serving  on  the  board  of  directors  was 
elected  to  the  office  of  vice-president.  This  he  held  for  four  years, 
and  in  1892  was  elected  to  the  presidency  of  the  road.  Mr.  De- 

Coursey continued  at  its  head  until  the  road  was  absorbed  by  the 
Pennsylvania,  in  1900,  and  is  credited  with  bringing  it  out  of  bank- 
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Des  Moines,  Iowa. 

PATENT  NO.  718,619 

ruptcy  and  putting  it  on  a  paying  basis.  He  was  also  a  director 
of  the  Fairmount  Park  Transportation  Company.  Mr.  DeCour- 
sey's  first  wife  was  Miss  Lizzie  Otto  Barclay,  to  whom  he  was 
married  in  1864.  Mrs.  DeCoursey  died  about  six  years  ago.  In 
August,  1900,  Mr.  DeCoursey  was  again  married,  his  second  bride 
being  Mrs.  Mary  C.  Wheeler.  Besides  his  widow  Mr.  DeCoursey 
is  survived  by  a  son  and  two  daughters. 

AT  A  RECENT  DINNER  given  by  Mr.  George  Westinghouse 
to  prominent  scientists  and  railway  men  in  London  Lord  Kel- 

vin made  a  speech,  in  which  he  acknowledged  England's  indebt- edness to  their  host.  After  referring  to  the  invention  of  the  air 
brake  and  to  the  frequent  visits  which  Mr.  Westinghouse  makes  to 
the  mother  country,  he  remarked:  "The  present  development  of 
the  electrical  industry  in  the  United  Kingdom  owes  its  growth 
largely  to  him.  I  do  not  think  any  man  could  be  named  in  the 
world  of  engineering  to  whom  more  is  due  than  to  Mr.  Westing- 

house for  his  work  in  electric  engineering."  He  also  declared 
that  England  was  indebted  to  their  entertainer  for  "bringing  and 
causing  to  be  appreciated  here  American  methods  of  industry, 

icjolution  and  determination." 
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CONSTRUCTION  NOTES 

MONTGOMERY,  ALA.— William  Berney,  president  of  the  Fourth  National 
Bank,  has  been  granted  a  street  railway  franchise  by  the  Board  of  Revenue. 
TEXARKANA,  ARK.— J.  S.  Tritle,  of  St.  Louis,  and  R.  A.  Gray,  of  Texar- 

kana,  who  were  recently  granted  an  electric  railway  and  gas  franchise  here, 
have  secured  a  twenty-year  city  lighting  contract. 
BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power  Com- 

pany has  let  a  contract  to  the  American  District  Steam  Company,  of  Lockport, 
N.  Y.,  for  the  erection  of  a  steam  heating  plant  to  cost  $100,000.  The  same 
company  has  nearly  completed  its  25-mile  electric  car  line  loop  connecting 
Birmingham  and  Bessemer,  and  will  soon  have  it  in  operation. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  has  ordered 
twenty  more  big  broad-gage  coaches  for  its  interurban  service.  The  order 
is  placed  with  the  St.  Louis  Car  Company,  and  makes  a  total  of  thirty  such 
cars,  ordered  during  the  past  month.  They  are  to  be  delivered  within  ninety 
days.  The  equipment  of  a  number  of  the  cars  will  include  four  75-hp  motors, 
to  be  used  on  the  company's  Pasadena  "short  line"  and  the  Long  Beach  line 
for  speedy  summer  service. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company's  new  line 
to  Monrovia  will  be  completed  and  opened  to  the  public  early  in  February. 
The  business  men  of  Azusa  and  Glendora,  and  the  valley  beyond  Monrovia 
have  appealed  to  Mr.  Huntington  and  other  officers  of  the  Pacific  Electric 
Railway  Company  to  have  the  company  extend  its  Monrovia  road  about  10 
miles  to  Glendora.  Mr.  Huntington  states  that  he  has  the  matter  under 
careful  consideration. 
LOS  ANGELES,  CAL.— Interest  is  renewed  in  the  persistent  rumor  that 

the  old  Terminal  steam  road  from  this  city  to  Tropico  and  Glendale  is  soon  to 
be  equipped  with  electricity  by  the  San  Pedro,  Los  Angeles  &  Salt  Lake  Rail- 

road Company.    The  road  is  about  12  miles  long. 
ONTARIO,  CAL. — Some  extensive  improvements  are  planned  for  the  On- 

tario &  San  Antonio  Heights  Electric  Railway  Company's  foad,  which  is 
about  7  miles  long. 
LOS  ANGELES,  CAL. — The  Pacific  Electric  Railway  Company  has  made 

formal  application  to  the  City  Council  for  permission  to  lay  a  third  rail  on 
First  and  Main  Streets.  Considerable  opposition  has  developed  against  the 
third  rail,  but  it  is  absolutely  necessary,  if  the  company  is  ever  to  reach  its 
new  $600,000  depot  (now  under  construction)  with  the  interurban  lines  from 
Pasadena,  Monrovia,  Alhambra,  Whittier  and  Long  Beach.  With  the  ex- 

ception of  one  Pasadena  line  these  roads  are  all  broad-gage,  while  the  tracks 
now  lying  on  the  city's  main  streets  are  narrow-gage. 
SAN  JOSE,  CAL. — Work  has  been  begun  about  4  miles  from  here  on 

the   San  Jose,   Saratoga  &  Los  Gatos   Electric  Railway. 

RIVERSIDE,  CAL. — Wilcox  &  Rose,  owners  of  a  franchise  for  an  electric 
railway  between  this  city  and  Colton,  have  laid  50  ft.  of  rails  in  the  middle 
of  Mulberry  Street,  between  First  and  Second  Streets.  This  beginning  of 
work  was  made  just  in  time  to  save  the  franchise  from  lapsing,  and  now  the 
owners  have  two  years  in  which  to  complete  the  road.  Mr.  Rose  states  posi- 

tively that  the  line  will  be  built  within  the  time  prescribed  by  law. 

DENVER,  COL. — A  survey  has  been  made  by  the  Denver  City  Tramway 
Company  for  the  extension  of  its  lines  to  Golden. 
ANSONIA,  CONN.— The  Connecticut  Railway  &  Lighting  Company  plans 

to  extend  its  lines  from  Cheshire  to  Milldale,  where  connections  will  be 
made  with  the  company's  line  to  Meriden  and  Southington,  thus  completing connections  in  a  line  between  New  Haven  and  Hartford. 

JACKSONVILLE,  FLA. — The  Jacksonville  Traction  Company,  recently  in- 
corporated to  build  a  street  railway  here,  has  elected  officers  as  follows:  Peter 

A.  Dignan,  president;  John  F.  Cannon,  first  vice-president;  H.  Mason,  second 
vice-president;  Arthur  F.  Perry,  secretary  and  treasurer;  Harwick  &  Cannon,' 
general  counsel. 
ALTON,  ILL.— The  new  survey  of  the  Alton,  Granite  City  &  St.  Louis 

Electric  Railway,  around  the  railroad  tract  recently  purchased  by  the  Big 
Four  and  Frisco,  at  Mitchell,  has  been  completed,  and  a  right  of  way  has 
been  secured  for  the  property  holders. 

EAST  ST.  LOUIS,  ILL.— The  East  Side  Terminal  Company,  the  pro- 
moters of  which  are  remaining  in  the  background,  has  given  notice  that  it  in- 
tends asking  the  East  St.  Louis  City  Council  for  an  extensive  railroad 

franchise  in  East  St.  Louis.  The  ordinance  will  be  presented  on  Feb.  2.  Ac- 
cording to  the  petition,  the  franchise  asked  for  is  about  the  largest  and  most 

important  ever  asked  for  in  the  history  of  the  city.  If  granted,  it  will  give 
the  East  Side  Terminal  Company  the  right  to  build  a  railroad  completely 
around  the  city  of  East  St.  Louis,  running  on  and  across  many  of  the 
principal  streets. 
CHICAGO,  ILL.— The  6-mile  double-track  extension  of  the  Chicago  &  Mil- 

waukee Electric  Railway  from  Lake  Bluff  to  Libertyville  is  now  nearly  com- 
pleted, and  will  probably  be  put  in  operation  next  month.  A  further  extension 

to  the  west  is  to  be  built  in  the  spring. 
CHICAGO,  ILL. — As  a  counter  proposition  to  the  proposal  of  the  sub- 

committee of  the  committee  on  local  transportation  for  a  partnership  ar- 
rangement with  the  city  for  the  construction  of  a  downtown  subway  sys- 

tem, the  Washburne-Alexander  syndicate  has  replied  that  if  the  city  will 
supervise  the  issue  of  bonds  and  stand  any  loss  that  may  result  from  selling 
them  at  a  discount,  it  will  accept  the  proposition.    The  proposition  involved 

the  practical  abandonment  of  the  syndicate's  original  proposal  for  an  ordinance for  the  construction  of  subways. 

CHICAGO,  ILL. — The  Chicago,  Elgin  &  Waukegon  Railway  Company,  in- 
corporated Oct.  20,  1902,  plans  to  build  to  connect  Waukegon,  Elgin,  St. 

Charles  and  Hammond.  None  of  the  details  have  been  worked  out,  and  it 
is  impossible  to  say  when  contracts  will  be  awarded  for  construction.  The 
office  address  of  the  company  is  183  Dearborn  Street,  Chicago. 

ROCKFORD,  ILL.— It  is  announced  that  the  rails  for  the  Rockford  & 
Interurban  Railway  are  to  be  delivered  in  May.  The  roadbed  will  be  in 
readiness  as  soon  as  the  rails  arrive,  and  then  construction  work  will 
be  pushed  rapidly. 

CAIRO,  ILL. — The  Cairo  Electric  Light  &  Power  Company  has  secured  an 
option  on  the  plant  of  the  Egypt  Electric  Company,  and  will  secure  control 
some  time  within  the  present  month.  The  price  agreed  upon  is  in  the  neighbor- 

hood of  $40,000.  The  Egypt  Company  operates  the  original  street  car  line 
here,  besides  furnishing  light  and  power.  The  new  owners  are  the  Holliday 
interest.  Major  E.  W.  Holliday  being  the  head  of  the  Cairo  Electric  Com- 

pany. By  this  deal  the  entire  street  car  system  of  the  city,  as  well  as  the  entire 
electric  lighting  system,  will  be  under  one  management.  It  is  rumored  that 
one  result  of  the  consolidation  will  be  the  construction  of  an  electric  railway 
connecting  Cairo  with  Mound  City,  Mounds  and  Villa  Ridge. 

EAST  ST.  LOUIS,  ILL. — Negotiations  are  on  between  representatives  of 
the  East  St.  Louis  &  Suburban  Electric  Railway  ,and  the  O'Fallon  Railway 
known  as  the  Gundlach-Thomas  road,  whereby  the  East  St.  Louis  &  Suburban 
Company  is  to  secure  a  certain  portion  of  the  road  for  transportation  purposes. 
That  part  which  is  being  negotiated  for  will  connect  with  the  Collinsville  line 
at  the  bluffs,  and  run  through  what  is  known  as  "Nigger  Hollow."  If  secured 
by  the  East  St.  Loais  &  Suburban  Company  it  will  shorten  the  proposed  route 
to  O'Fallon. 
LAFAYETTE,  IND. — The  Fountain-Warren  Traction  Company  has  been 

granted  a  franchise  here. 
ELWOOD,  IND. — The  Elwood-Tipton  branch  of  the  Union  Traction  Com- 

pany's system  has  been  placed  in  operation. 
MUNCIE,  IND.— The  Muncie,  Middletown  &  Greenfield  Railway  Com- 

pany has  secured  from  the  town  board  of  Middletown  an  extension  until 
Jan.  1,  1904,  in  which  to  begin  work  on  its  proposed  line. 

EVANSVILLE,  IND.— The  Evansville  &  Mount  Vernon  Traction  Company 
is  endeavoring  to  secure  a  franchise  at  Mount  Vernon.  The  company  is 
planning  to  build  several  lines  radiating  from  Evansville. 

CLAY  CITY,  IND.— The  Black  Diamond  Electric  Railway  Company  has 
been  refused  a  franchise  here  because  its  application  did  not  contain  a  clause 
as  to  when  construction  would  be  begun. 
LOGANSPORT,  IND. — The  promoters  of  the  interurban  line  between 

Frankfort  and  Logansport,  via  Burlington,  have  been  granted  a  franchise 
in  Logansport.    This  completes  the  rights  asked  for  by  the  company. 

SHELBYVILLE,  IND.— The  Indianapolis,  Shelbyville  &  Southeastern 
Traction  Company  has  decided  to  extend  the  line  to  Batesville,  and  has  sur- 

veyors at  work  on  the  route.  This  is  said  to  be  the  beginning  of  extensions 
that  will  ultimately  reach  Cincinnati. 

ALBANY,  IND. — An  electric  railway  is  projected  to  run  from  this  city  to 
F.aton.  It  is  believed  to  be  a  branch  of  the  Muncie,  Hartford  City  &  Fort 
Wayne  Railway,  now  nearly  completed.  The  power  house  is  located  at 
Eaton,  and  a  representative  of  the  Chase  Construction  Company,  which  is 
building  the  latter  line,  is  negotiating  for  the  right  of  way  between  Eaton  and Albany. 

WABASH,  IND. — The  Fort  Wayne  &  Southwestern  Traction  Company  has 
financed  its  extension  to  Marion,  and  has  made  a  traffic  arrangement  with 
the  Wabash-Logansport  Traction  Company  whereby  through  limited  cars  are 
to  run  over  the  road  from  Fort  Wayne  to  Logansport.  It  is  even  intimated 
that  negotiations  are  in  progress  for  the  sale  of  the  Fort  Wayne  &  South- 

western. It  is  thought  the  system  will  be  bought  by  the  owners  of  the  Wabash- 
Logansport  line. 
KEOKUK,  lA. — The  Keokuk  Electric  Railway  &  Light  Company  has  pre- 

sented to  the  Council  an  application  for  certain  specified  concession  in  the 
way  of  franchise  extensions  in  return  for  certain  improvements  to  its 
property  that  are  to  be  of  inestimable  benefit  to  the  public.  The  company 
asks  an  extension  of  its  gas  franchise  to  twenty  years,  for  freight,  express  and 
mail  privileges  over  existing  street  railway  and  other  lines;  for  the  privilege 
of  installing  a  central  steam  or  hot-water  heating  plant,  and  for  an  all-night 
lighting  contract  for  a  term  of  5  years,  at  $72  per  lamp  per  annum.  In  return 
for  these  concessions  the  company  agrees  to  construct  a  new  power  house, 
an  interurban  line  to  Hamilton  and  Warsaw,  and  generally  improve  its  local 
lines.  It  is  unofficially  said  that  the  plan  to  build  to  Hamilton  is  the 
forerunner  of  a  line  to  Fort  Madison. 
LOUISVILE,  KY. — The  Louisville  Railway  Company  recently  secured  at 

public  sale  the  franchise  for  the  construction  of  an  electric  railway  on  Castle- 
wood  Avenue,  from  the  present  terminus  of  the  lines  of  the  Louisville  Rail- 

way Company  to  the  city  limits. 
NEW  ORLEANS,  LA.— The  Orleans  &  Pontchartrain  Electric  Railroad,  con- 

trolled by  the  New  Orleans  Railways  Company,  has  been  placed  in  operation. 
The  new  line  extends  out  Napoleon  Avenue  to  Carrollton  Avenue,  and  thence 
out  Metairie  Road  to  the  Halfway  House,  where  connection  will  be  made  with 
the  West  End  trains  for  the  lake  resorts.  It  is  5  miles  long.  At  present  it  is 
a  single  track,  but  will  be  double-tracked  at  once. 
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Caring  for  the  Peak  of  the  Load 

Every  time  that  a  new  electric  lighting  or  railway  power 
plant  is  designed  one  of  the  foremost  and  most  difficult  of  the 

problems  to  be  solved  is  "How  shall  we  cope  with  the  peak  of 
the  load."  Many  methods  to  solve  this  question  have  been 
proposed,  and  a  number  of  them  are  in  use,  the  most  usual 
being  an  installation  of  storage  batteries.  There  is  no  doubt 

that  in  many  ways  this  is  the  most  satisfactory  means  of  ac- 
complishing the  desired  result,  with  the  exception  that  a  con- 

siderable investment  is  required  and  the  rate  of  deterioration 

is  excessive.  Where  the  interest  on  the  investment,  deprecia- 
tion in  value,  and  cost  of  maintenance  is  considered,  it  becomes 

a  question  whether  or  not  a  storage  battery  installation  is  more 
economical  than  using  one  or  more  extra  engines  and  batteries 
of  boilers,  keeping  the  fires  banked  and  the  engines  idle  during 
the  slack  hours,  especially  as  these  engines  being  in  use  for 
only  a  few  hours  a  day  may  be  of  simple  design  and  need  not 

have  all  the  economies  imperative  when  all-day  running  is 
necessary.  « 

In  connection  with  the  latter  plan  it  may  be  added  that  a 
great  increase  in  the  boiler  capacity  is  not  needed  if  the  plant  is 
equipped  with  economizers,  rapid  steaming  water  boilers  and 
forced  draft.  The  possibilities  of  this  combination  has  not  been 

as  fully  appreciated  as  they  deserve  by  many  designing  ent^i- 
neers  and  officials.    Apart  from  considering  the  combination 

merely  as  a  means  of  meeting  the  heavy  demand  of  rush  hours, 

each  equipment  has  its  advantages  in  regard  to  the  economical, 
generation  of  steam,  which  alone  often  warrants  its  use,  besides 
offering  a  solution  of  the  problem  in  question,  that  of  providing 
a  large  reserve  steam  generating  capacity,  which  can  be  utilized 
in  a  comparatively  short  space  of  time.  The  function  of  the 
economizer  in  this  combination  is  that  of  providing  a  large 
mass  of  water  which,  when  forced  draft  is  used,  can  be  heated 

up  far  above  the  boiling  point  by  the  flue  gases,  which  are  much 
above  their  temperature  created  with  natural  draft.  By  forced 
draft,  also,  the  boilers,  if  properly  constructed,  can  be  forced  to 
almost  any  degree  desired  in  a  very  short  time. 

Financially  considered,  it  may  be  said  that  the  investment  in 
such  a  plant  is  as  great  as  that  in  a  storage  battery,  but  when 
operating  expenses  are  taken  into  account  it  at  once  appears 
that  while  in  the  case  of  the  storage  battery  the  energy  must 
be  first  stored  in  the  battery  and  then  discharged,  the  efficiency 
of  the  system  must  be  considerably  below  unity.  In  the  second 
system,  however,  there  is  no  double  conversion,  and  under 
certain  conditions  it  may  show  a  gain  over  the  battery  method. 

Turnstiles  in  Boston 

At  a  hearing  held  last  week  before  the  Massachusetts  Rail- 
road Commissioners,  in  Boston,  a  number  of  remonstrants 

against  the  use  of  turnstiles  at  the  exits  of  elevated  and  sub- 
way stations  presented  their  objections.  The  arguments  ad- 

vanced were  on  the  ground  that  the  turnstiles  formed  an  ob- 
struction in  a  public  highway,  and  were  dangerous  to  patrons 

of  the  road.  Several  persons  testified  that  they  had  received 
injuries  in  passing  through  the  gates,  and  claimed  that  the 

company  ought  to  supplant  the  devices  by  men  stationed  at  the 
exit  points. 

On  the  Boston  Elevated  Railway  87,000,000  people  have 
passed  from  the  trains  since  the  elevated  structure  was  opened 

for  business,  and  thus  far  only  seven  complaints  of  injuries  re- 

ceived at  turnstiles  have  been  received  at  the  company's  offices. 
Under  the  present  system  of  train  operation  it  has  been  found 
necessary  to  collect  fares  before  allowing  passengers  to  enter 
on  the  platforms,  as  cars  would  have  to  be  run  very  slowly 
between  stations  if  conductors  were  required  to  collect  fares 
after  the  passengers  had  boarded  the  cars.  This  makes  it 

necessary  to  prevent  people  from  approaching  train  platforms 
by  the  exit  stairways,  and  if  a  man  were  placed  there,  instead 
of  a  turnstile,  people  might  climb  to  the  platform  only  to  be 
told  to  go  down  and  come  up  another  way.  It  is  also  necessary 
to  insure  the  safety  of  people  present  on  the  train  platforms 
in  the  subway  by  shuttting  out  loafers  and  others  who  do  not 
intend  to  ride.  Some  dissatisfaction  was  found  with  the  stiles 

first  used,  so  they  have  been  modified.  The  present  turnstile  is 
so  planned  that  every  passenger  has  to  push  it  until  a  ratchet 
slides  up  a  short  incline  in  the  rotary  mechanism.  The  arm 

may  swing  back  if  someone  leaves  the  stile  with  the  ratchet 

half-way  up  the  incline,  but  injuries  received  in  this  way  are 
almost  unknown.  Tf  the  company  should  follow  the  suggestion 
of  placing  a  man  at  each  point  where  there  is  now  a  turnstile, 
tlie  exit  man  could  not  be  made  a  fare  taker  without  destroying 
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the  system  of  separating  people  coming  in  and  those  going  out. 

There  are  thirty-three  places  where  a  man  would  be  required  to 
replace  an  exit  turnstile,  and  this  would  require  sixty-six  ad- 

ditional men  each  year,  or  an  expense  of  over  $42,000,  not  in- 
cluding entrance  turnstiles. 

In  regard  to  the  so-called  public  highway  obstruction  we 
cannot  see  why  any  railway  company  which  leases  property  for 
business  purposes  and  pays  a  rental,  should  not  be  allowed  to 
charge  for  admission  to  that  property.  It  would  be  poor  policy 

to  throw  open  the  stations  to  the  general  public  without  pay- 
ment of  fare,  not  only  on  aceount  of  the  increased  liability  to 

accident  from  the  third  rail  and  swiftly  moving  trains,  but  be- 
cause a  fare  must  be  paid  somewhere,  and  it  is  better  to  have 

the  fare  paid  at  the  entrance  than  either  on  the  cars  or  at  an 

exit.  Passengers  are  in  a  hurry  at  an  entrance  only  when  they 
see  their  particular  train  or  car  coming,  but  they  are  always 
in  a  hurry  at  the  exits.  Then,  again,  the  platforms  are  so 
small  that  it  would  be  dangerous  to  allow  peddlars  and  idlers 
there. 

The  claim  advanced  by  the  objectors  to  turnstiles,  that  any 
person  has  a  right  to  cancel  the  contract  to  ride  at  any  time 
before  actually  stepping  on  the  cars  is  little  short  of  infantile. 
We  cannot  see  how  any  person  of  sanity  and  intelligence,  who 
deliberately  buys  a  ticket  of  the  railway  company  and  enters 
its  station,  with  the  privilege  of  riding,  after  the  ticket  has 
been  macerated  in  the  ticket  chopper,  deserves  to  get  his  money 
back,  in  case  a  sudden  fancy  that,  after  all,  he  does  not  wish  to 

ride,  enters  his  head.  In  regard  to  the  actual  turnstile  acci- 
dents we  can  only  say  that  practically  no  form  of  modern 

machinery  or  mechanism,  from  a  needle  to  a  railway  train,  is 
free  from  the  possibilities  of  accident  under  some  conditions, 

and  the  price  of  our  highly  engineered  civilization  is  of  neces- 
sity paid  in  part  by  the  assumption  of  this  risk.  When  one 

considers,  however,  the  millions  of  passengers  carried  without 
injury  by  our  elevated  roads  and  reflects  upon  the  marvellous 
safety  of  rapid  transit  in  cities  in  consideration  of  the  traffic 

handled,  and  follows  month  by  month  the  ever-increasing  use 
of  safety  appliances  by  progressive  managers,  the  arguments 

of  the  fault-finders,  as  exhibited  in  the  Boston  instance,  appear 
little  short  of  inane. 

Steam  Road  and  Trolley 

A  report  comes  from  Maine  of  proposed  legislation  to  per- 
mit steam  roads  to  buy,  build  and  operate  trolley  systems. 

This  is  already  permitted  in  some  States  but  forbidden  in 

others,  so  that  there  is  nothing  of  novelty  in  the  proposition 

from  "way  down  East.  It  emphasizes,  however,  a  strong  ten- 
dency of  somewhat  uncertain  purpose  and  effect.  Whatever 

steam  railroads  may  do  or  fail  to  do  we  believe  first,  last  and 

always  in  the  future  of  electric  railways,  the  lines  that  stop  at 

"every  man's  corner"  instead  of  every  5  miles  or  10  miles.  The 
urban  dweller,  much  as  he  depends  on  the  trolley,  can  hardly 
realize  what  an  interurban  road  means  to  the  region  it 
traverses.  The  world  wagged  comfortably  along  for  many 
a  century  without  the  telephone,  but  now  that  we  have  it  we 

can  hardly  do  business  without  it.  Just  so  with  the  trolley ;  it 
has  made  itself  indispensable  in  every  place  that  it  has  touched. 
The  best  proof  of  this  is  the  rapidity  with  which  fervid 
denunciation  has  been  transformed  into  enthusiastic  endorse- 

ment when  the  projected  road  has  become  a  reality.  Even 
exclusive  summer  colonists  who  have  damned  most  earnestly 
when  a  trolley  line  has  threatened  to  invade  the  sanctity  of 
their  domain  have  been  converted  by  the  light  of  experience. 

Now,  in  so  far  as  the  Maine  proposition  or  its  equivalent  will 
tend  to  the  building  of  more  and  better  electric  roads,  it  is 
excellent  and  worthy  of  support ;  in  so  far  as  it  will  hinder  such 

developments  it  is  bad  and  reprehensible.  That  steam  rail- 
roads have  built  and  operated  electric  roads  of  the  most  useful 

and  efficient  sort  admits  of  no  dispute.  The  Nantasket  line, 
the  New  Britain  line  and  the  fine  line  between  Manchester 

and  Concord,  N.  H.,  which  we  have  recently  described,  are 
cases  in  points. 

On  the  other  hand  there  are  plenty  of  cases  in  which  steam 
roads  have  throttled  franchises  or  have  acquired  them  for 

purely  obstructive  purposes.  Competition  is  never  grateful  to 

any  line  of  business,  and  the  deadly  effect  of  a  well  adminis- 
tered trolley  line  needs  no  sort  of  demonstration.  There  is 

little  doubt  that  an  interurban  line  is  a  dangerous  competitor 
even  when  it  is  short  and  without  through  connections,  while 

with  them  it  takes  on  a  still  more  serious  phase  of  develop- 
ment. There  is  at  present  a  strong  tendency  to  build  long 

lines,  and  we  have  many  times  pointed  out  the  advantages  of 

at  least  a  working  form  of  consolidation  in  the  case  of  con- 
necting electric  roads.  This  is  a  form  of  combination  which 

results  in  nothing  but  good  to  the  community.  The  immediate 
result  in  almost  every  case  is  better  service  and  the  reduction 
of  fares,  while  the  roads  themselves  can  gain  by  important 

economies.  In  particular  we  have  often  pointed  out  the  ad- 
vantage of  through  cars,  welding  connecting  roads  into  a 

coherent  system.  The  steam  roads  themselves  have  long  since 

passed  through  the  stage  of  independent  or  conflicting  opera- 
tion and  have  emerged  into  a  state  of  aggregation  that  gives 

the  public  long  through  routes  all  over  the  country.  Now, 
what  is  going  to  be  the  effect  of  ownership  by  steam  roads 
on  the  relations  between  contiguous  electric  roads?  When  a 
railroad  acquires  one  link  in  a  chain  what  relation  will  that 
link  afterwards  bear  to  the  others  ?  Will  it  be  possible  to  unite 
it  so  as  to  form  part  of  a  through  route?  These  are  most  vital 
questions  bearing  on  the  matter  in  hand.  In  other  words,  will 
the  proposed  measure  advance  or  obstruct  the  general  cause  of 

electric  traction  in  its  larger  and  more  important  develop- 
ments? That  roads  built  and  operated  in  the  light  of  extensive 

railway  experience  will  be  in  themselves  well  built  and  well 
operated  is  altogether  probable,  but  will  they,  upon  the  whole, 

tend  to  enlarge  or  to  restrict  the  sphere  of  electric  rail- 
roads ? 

On  the  answers  to  such  questions  as  these  depend  the  pro- 
priety of  a  general  provision  such  as  has  been  proposed.  The 

answers  may  often  be  predicted  in  particular  cases,  but  in 
general  they  are  indeterminate.  A  statute  cannot  readily  be 

made  to  fit  every  case  or  to  provide  for  future  changes  of  rail- 
way policy.  It  is  hard  to  foresee  all  the  possible  contingencies 

or  to  find  a  touchstone  to  discriminate  between  permissive  and 

obstructive  purposes.  But  what  would  be  the  result  of  a  pro- 
vision to  the  effect  that  any  line  built  or  purchased  under  such 

an  act  as  that  which  is  here  in  question  should  grant  connec- 
tion and  right  of  way  over  its  tracks  to  present  or  future  con- 

tiguous lines  on  terms  to  be  fixed  by  the  courts?  Would  the 

steam  railroads  want  rights  thus  guaranteed  against  obstruc- 

tive use?  If  they  would,  by  all  means  let  them  be  granted,  for 
every  well-run  road  is  a  public  benefit  by  whomsoever  built 
and  owned.  In  the  case  of  most  ordinary  lines  there  is  little 
need  of  such  a  provision,  for  the  advantages  of  united  action 
are  too  apparent  to  need  legislative  enforcement.  There  are 
sometimes  temporary  misunderstandings  between  connecting 
lines,  but  they  are  generally  overcome  bv  obvious  common 
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interests.  Where  compensation  with  steam  roads  is  concerned 
these  common  interests  are  replaced  by  a  mutual  distrust  and 
rivalry  that  is  not  easy  to  dissipate.  It  looks  to  us  very  much 
as  if  some  such  rider  should  be  attached  to  any  act  which  should 
give  railroads  the  right  to  occupy  in  their  own  behalf  ground 
which  otherwise  might  be  used  for  greater  public  good.  The 
strength  of  electric  traction  lies  in  the  benefits  it  confers  on  its 
patrons.  They  are  sometimes  prone  to  grumble,  to  find  fault 

with  the  accommodations,  and  to  demand  all  sorts  of  un- 
reasonable concessions,  but  we  have  yet  to  see  the  case  in 

which  the  worst  electric  line  ever  built,  operated  in  the  most 
shiftless  way  on  record,  would  be  willingly  dispensed  with  by 
the  community  it  inefficiently  serves.  Electric  traction  is 
going  ahead,  it  is  giving  and  will  give  to  this  country  the  best 
system  of  transportation  that  the  world  has  ever  seen,  and  its 
way  must  not  be  blocked.  Its  growth  may  legitimately  be 
regulated  and  guided,  but  in  the  interests  of  the  whole  people 
it  must  not  be  checked. 

The  Passenger  Traffic  Problem  of  Greater  New  York 

The  articles  by  Mr.  Wheatly  on  this  subject,  connnencing 
with  the  issue  of  Jan.  10,  are  concluded  in  this  issue.  The  first 
article  was  an  attempt  to  show  the  present  traffic  conditions  in 
Manhattan  and  to  indicate  what  the  problem  for  solution  was 
conceived  to  be.  The  article  in  the  issue  of  Jan.  17  gave  an 
outline  of  the  additional  trafific  facilities  authorized  or  proposed 
and  pointed  out,  wherein  these  facilities  appeared  to  fall  short 
of  providing  an  adequate  and  comprehensive  rapid  transit 
system  for  Manhattan.  This  article  also  indicated  the  relation 
of  the  additional  facilities  to  one  another  and  to  the  present 
lines  of  traffic.  The  concluding  article  in  this  series,  which  is 

published  in  this  issue,  deals  with  the  present  traffic  conditions 

in  Brooklyn  and  Queens,  and  the  probable  effect  of  the  com- 
pletion of  the  new  bridges  and  tunnels  upon  the  entire  trans- 

portation situation  of  Greater  New  York,  and  especially  of 
Brooklyn  and  the  Long  Island  suburbs. 

One  of  the  points  brought  out  early  in  the  discussion  was 
that  the  existing  lines  of  traffic  in  Manhattan  are  already  being 

worked  almost  to  the  utmost  limit  of  their  capacity.  The  ad- 
dition of  a  third  track  on  the  elevated  structure  here  and  there, 

the  amplification  of  its  terminals  at  City  Hall,  the  Battery  and 
other  congested  points,  the  removal,  in  so  far  as  is  possible,  of 
the  existing  limitations  to  train  movement  at  Ninth  Avenue 

and  Fifty-Third  Street  and  other  similar  junction  points,  the 
completion  of  the  electrical  equipment  of  all  of  its  lines,  making 

possible  an  increased  number  of  cars  per  train,  and  the  length- 
ening of  its  station  platforms  is  about  all  that  can  be  done  to 

increase  the  passenger-carrying  capacity  of  the  Manhattan 
Elevated  road.  When  all  of  these  things  have  been  done  the 
increase  in  hourly  traffic  capacity  will  amount  to  only  a  small 
percentage  of  the  maximum  traffic  now  being  carried  in  one 

direction.  It  has  recently  happened  repeatedly  that  over  100,- 
000  people  have  been  carried  in  one  hour,  of  which,  perhaps, 
90  per  cent  were  in  one  direction.  It  may  be  possible,  however, 

by  making  a  more  evenly  balanced  traffic  to  increase  consider- 
ably the  number  carried  in  one  hour  in  both  directions.  Mr. 

Vreeland  is  authority  for  the  statement  that  the  adoption  and 

enforcement  of  a  proper  code  of  rules  of  the  road  and  the  con- 
sequent removal  of  the  vehicle  interference,  will  enable  the 

surface  lines  to  increase  their  carrying  capacity  25  per  cent  in 
one  direction.  Here,  too,  there  is  an  opportunity,  by  creating 
a  more  evenly  balanced  traffic,  to  carry  more  people  in  one  hour 
in  both  directions.  With  the  co-operation  of  the  city  authorities 
all  of  these  improvements  on  the  elevated  and  surface  lines 
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are  made  possible,  ljut  without  their  active  assistance  little  can 
be  accomplished. 

The  significant  fact  is  strongly  brought  out  by  Mr.  Wheatly 
that  the  north  and  south  traffic  leaving  the  business  district  in 

New  York  now  averages  about  142,000  passengers  in  the  maxi- 
mum hour,  and  that  this  number  is  56  per  cent  of  the  total. 

The  existing  conditions  of  overcrowding  on  the  north  and 
south  lines  are  well  known,  and  the  proportion  of  passengers 
who  do  not  obtain  seats  may  be  estimated  by  any  one  who  rides 
in  the  rush  hours.  It  has  been  variously  estimated  that  50 
per  cent  to  60  per  cent  obtain  seats  while  40  per  cent  to  50  per 
cent  stand.  How  near  this  estimate  is  to  the  truth  can  be 

shown  only  by  actual  figures.  But  the  fact  remains  that  the 

present  volume  of  north  and  south  traffic  most  urgently  de- 
Uiands  radical  action  looking  towards  permanent  and  adequate 
relief.  Unless  this  is  done  the  future  growth  of  the  northern 
part  of  the  city  and  its  sviburbs  is  bound  to  be  retarded.  The 
additional  facilities  outlined  at  present  do  not  furnish  adequate 
and  permanent  relief  to  the  north  and  south  traffic. 

Mr.  Wheatly  calls  attention  to  the  fact  that  the  greater  part 
of  the  additional  facilities  will  not  be  completed  until  1907  or 
1908,  and  not  until  then  may  it  be  expected  that  there  will  be 
an  adequate  outlet  for  the  growth  of  population.  Furthermore, 
the  additional  facilities,  a=  at  present  outlined,  point  toward 

Brooklyn,  Queens  and  suburban  Long  Island  as  the  territory 

to  which  the  overflow  of  population  will  be  forced  to  go.  Here- 
tofore the  growth  has  been  principally  toward  the  north,  be- 

cause only  in  that  direction  was  there  direct  land  communica- 
tion with  the  suburban  districts,  with  the  single  exception  of 

the  Brooklyn  Bridge,  which  afforded  a  most  inadequate  nieans 
of  communication  with  Long  Island  as  a  whole  and  with 

Brooklyn  in'  particular.  The  difficulty  in  the  way  of  the  popu- 
lation spreading  west  is  shown  by  the  fact  that  with  the  present 

ferryboat  service  across  the  Hudson  River  the  first  mile  is 

made  at  the  average  rate  of  only  4  miles  per  hour.  The  com- 
pletion of  the  subway,  with  its  ability  to  handle  only  about 

28,000  seated  passengers  per  hour  in  one  direction,  will  give 
only  temporary  relief  to  the  north  and  south  traffic.  Within  a 
short  time  after  its  completion  this  rapid  transit  highway  is 
apparently  destined  to  be  overcrowded  quite  as  badly  as  the 
existing  lines.  Before  additional  subways  can  be  authorized 
and  completed  the  traffic  will  have  greatly  increased,  and  the 
congestion  is  expected  to  be  as  great,  if  not  greater,  than  at 

present. But  most  remarkable  of  all  is  the  statement  that  the  ad- 

ditional bridges  and  tunnels  leading  toward  Long  Island  will 
have  a  maximum  carrying  capacity  per  hour  in  excess  of  the 
entire  number  of  people  who  now  come  from  Long  Island  to 
Manhattan  in  one  full  day.  This  maximum  traffic  capacity  of 
the  bridges  and  tunnels  will  not,  however,  be  reached  until 

there  is  a  great  increase  in  the  population  across  the  river,  and 
not  until  the  railroads  serving  Brooklyn.  Queens  and  suburban 
Long  Island  have  made  adequate  increase  in  their  facilities  for 

handling  the  vastly  increased  passenger  traffic.  The  railway 
officials  are  fully  alive  to  the  fact  that  to  attract  increased 

population  the  traveling  facilities  must  be  kept  considerably  in 
advance  of  the  demand  for  transportation.  There  seems  to  be 

little  reason  to  doubt  that  the  wisdom  of  the  municipal  authori- 
ties in  providing  upon  such  a  broad  and  comprehensive  basis 

for  the  future  growth  of  the  territory  across  the  East  River, 

will  result  in  drawing  to  that  territory  the  overflow  of  popula- 
tion which  is  now  waiting  to  leave  Manhattan  upon  the  line 

of  le^st  resistance,  as  well  as  the  increase  of  population  for 

many  years  to  come. 

STREET  RAILWAY  JOURNAL. 
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ELECTRIC  ROAD  FROM  FAYET  TO  CHAMONIX 

Chamonix,  the  French  village  which  Hes  nearest  to  tlie  foot 
of  Mont  Blanc,  is  the  most  popular  tourist  resort  and  center 
for  excursions  in  the  entire  Mont  Blanc  region.  Up  to  within 
a  year,  however,  there  was  no  means  of  reaching  the  town 
except  by  a  diligence  ride  for  several  hours  after  leaving  the 
nearest  steam  railroad  station  to  Fayet-St.-Gervais,  or  by  the 
even  longer  passage,  by  diligence  or  on  foot,  across  the  Tete 

Noire  pass  from  the  Swiss  village  of  Martigny.  The  new  elec- 
tric road  which  now  connects  Fayet  and  Chamonix  has  been 

built  by  the  Paris-Lyons-Mediterranean  Railroad  Company,  one 

12  miles,  in  which  distance  there  are  twelve  stopping  points. 
The  maximum  grade  is  one  of  9  per  cent  for  a  distance  cf 
2.155  (about  1 miles),  the  other  of  8  per  cent  for  a  length 
of  1.386  km  (about  0.85  miles).  The  remainder  of  the  road 
presents  no  grades  exceeding  2  per  cent. 

Expermients  were  first  made  with  a  mountain  Lcomotive, 
which  could  be  run  with  or  without  using  the  cogwheel,  but 
this  was  replaced  by  a  special  system  of  train  control,  which  is 
very  similar  to  some  of  the  American  multiple  unit  systems. 

It  was  devised  by  Mr.  .A.uvert,  one  of  the  engineers  of  the  Paris- 
Lyons-Mediterranean  Railroad,  and  has  proved  very  satisfac- 

tory.   The  question  could  have  been  solved,  of  course,  by  the 

GENERAL  VIEW  OF  ELECTRIC  TRAIN,  STATION  AT  CHAMONIX  AND  MOUNT  BLANC 

of  the  large  trunk  railroads  of  France,  and  connects  at  Fayet 

with  a  steam  line  of  the  Paris-Lyons-Mediterranean  Railroad 
Company.  There  are  no  special  features  worthy  of  notice  on 

the  steam-operated  part  of  the  line  as  far  as  Fayet-St.-Gervais, 
but  from  this  point  the  new  electric  railway  offers  a  great  num- 

ber of  interesting  points  which  will  be  noticed  hereafter. 

The  road  is  being  extended  from  Chamonix  on  to  Switzer- 
land, and  this  work  is  now  under  construction  by  the  Paris- 

Lyons-Mediterranean  Company,  but  the  present  article  will 
deal  in  detail  with  only  that  portion  now  open  for  traffic. 

The  traffic  on  the  line  is,  of  course,  very  irregular,  consisting 
principally  of  tourists,  and  no  traffic  was  expected  during  the 
winter  months.  The  company  was,  in  fact,  authorized  by  its 
concession  to  suspend  the  service  during  the  winter,  that  is, 
six  months  every  year,  and  to  charge  the  fares  double  those 
obtaining  on  the  main  trunk  lines  of  the  Paris-Lyons-Mediter- 

ranean system.  It  appears,  however,  that  the  results  of  the  first 

year's  working,  that  is,  during  1902,  have  been  so  encouraging 
that  the  company  expects  to  maintain  the  service  throughout 
the  year,  except  when  heavy  falls  of  snow  actually  prevent. 

The  length  of  line  from  Fayet  to  Chamonix  is  about  19  km  or 

'  use  of  single  motor  cars  instead  of  trains,  but  this  was  not  con- 
sidered practicable  in  this  case  for  reason  that  the  company 

wished  to  keep  the  rolling  stock  the  same  as  that  employed  on 
the  steam  divisions  of  its  system. 

TRACK  AND  THIRD-RAIL  SYSTEM 

The  track  is  laid  with  35  kg  (70  lbs.)  T-rails  in  39.36  ft. 
(12  m)  lengths,  and  with  a  i  m  gage.  A  central  rail  is 
fixed  between  these  rails  on  the  steep  inclines  above  re- 

ferred to.  The  track  rails  are  mounted  on  ties  spaced  as 

shown  in  Fig.  i,  and  are  held  to  the  ties  by  tie-plates 
with  lag  screws,  except  at  certain  portions  of  the  heavy  grades, 

where  they  are  solidly  anchored  at  intervals  to  prevent  creep- 
ing. Fig.  2  shows  clearly  the  systems  of  track  construction  as 

well  as  the  central  rail,  above  referred  to,  which  has  been  in- 
stalled on  the  heavy  grades  for  emergency  braking  purposes. 

The  rail  is  gripped  by  the  brake  fixed  on  the  cars.  It  is  of  the 
ordinary  track-rail  section,  and  is  fixed  at  a  height  of  some  60 
mm  (2I/I  ins.)  above  the  outer  track  rails,  as  shown.  The 
ordinary  angle-plates  are  used  with  this  rail,  and  the  anchoring 
chairs  are  fixed  to  heavy  wooden  supports,  the  latter  being 
placed  alternately,  one  each  side  of  the  track. 
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The  third  rail  is  also  of  the  same  section  and  type  as  the 
track  rails.  It  is  placed  outside  the  track  and  is  supported  by 
paraffined  wood  insulators,  which  are  mounted  on  the  ties,  as 
will  be  seen  in  Fig.  3.  In  the  stations  the  third  rail  is  carried 
between  tracks  for  the  convenience  and  safety  of  passengers. 

Moreover,  wooden  guards  are  used,  very  similar  to  those  em- 
ployed on  the  Paris-Orleans  Railway,  as  described  in  a  recent 

number.    The  top  of  the  third  rail  is  some  23  mm  (15-16  in.) 

At  crossings  and  elsewhere  where  the  third  rail  is  interrupted 
the  ends  are  connected  in  the  manner  represented  in  Fig.  4.  The 
bare  copper  wires  joining  the  ends  of  the  third  rail  at  these 

Slrn-t  Ry..Imiriml 
FIG.  1.— PLAN  OF  TRACK,  SHOWING  SPACING  OF  TIES 
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FIG.  3.— METHOD  OF  INSULATING  THIRD  RAIL 
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FIG.  2.— SECTION  OF  TRACK  SHOWING  BRAKE  RAIL 

higher  than  the  track  level,  and  is  108  cm  (3  ft.  6  ins.)  from  the 
center  of  the  track.  For  bonding  the  company  has  adopted 

the  Brown  plastic  bond,  which  has  given  very  satisfactory  re- 
sults. The  resistance  of  the  third  rail  has  been  found  to  be 

about  0.000049  ohms  per  meter  length.    The  Paris-Lyons- 

VIKW  OF  POWER  STATION  AND  GRADE  AT  SERVOZ. 

Mediterranean  Railway  Company,  however,  now  favors  the 
use  of  special  composition  rails,  already  adopted  by  the  Paris 
Metropolitan  Railway  Company  for  its  recent  work  and  which 
will  be  used  on  future  work. 

FIG.  4.— METHOD  OF  ELECTRICALLY  CONNECTING  THIRD  RAIL 
AT  CROSSINGS 

places  are  simply  laid  in  wooden  troughs,  which  are  filled  with 
asphalt.  The  same  wooden  trenches  are  used  for  the  connect- 

ing feeders  of  the  third  rail. 
GENERA  11 NG  STATIONS 

There  are  two  .o-eneratin^  stations,  situated  respectively  at 
Servoz  and  Chavants,  as 
shown  on  the  map.  Fig.  5. 

Distribution  is  by  direct  cur- 
rent, but  high-tension  distri- 

bution with  sub-stations  will 
probably  be  used  for  feeding 
the  extension  of  the  line  now 
under  construction. 

Both  stations  are  hydraulic 
and  derive  their  power  from 
the  River  Arve,  the  valley  of 
which  is  followed  by  the  line 
for  some  considerable  dis- 

tance. The  water  of  the  Arve 
River  is  turbid  and  muddy, 

and  special  care  had  to  be 
taken  on  this  account  to  pass 
the  water  through  a  special 

depositing  chamber  before 
admitting  it  to  the  turbines. 
These  chambers  are  cleaned 
out  from  time  to  time. 

The  fall  of  water  utilized  by 

the  Servoz  station  is  after- 

wards employed  hy  the  elec- 
trochemical works  at  Chedde, 

for  which  purpose  the  fall  was 
at  first  constructed  by  the 
Societe  des  Forces  Motrices 

de  I'Arve.  Tli.e  total  height 
of  the  fall  is  178  m  (584  ft.).  The  first  39  m  (126  ft.)  is  used  by 
the  Servoz  station  of  the  Paris-Lyons-Mediterranean  Com- 

pany, while  the  remaining  139  m  (458  ft.  )  is  employed  by  the 
Chedde  electrochemical  works,  as  above  stated.    The  normal 
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flow  is  12  cu.  m  (423  cu.  ft.)  per  second,  while  the  minimum 

flow  is  6  cu.  m  (212  cu.  ft.)  per  second.  The  normal  horse- 
power available  for  the  Servoz  station  is  4560  on  turbine 

blades,  and  the  minimum  power  available  on  the  turbine  blades 
of  the  Servoz  station  is  2280  hp. 

The  low  water  season  exactly  coincides  with  the  stoppage  of 

PASSENGER  STATION  AT  CHAMONIX 

the  Operation  of  the  railway,  so  that  there  is  no  shortage  of 
power,  although  now  that  the  service  is  proposed  for  the  whole 
year  there  may  be  trouble  from  this  cause.  The  Chavants 
station,  however,  is  well  supplied  with  water  and  can  make  up 
the  deficiency  at  Servoz. 

The  waterfall  supplying  the  Chavants  station  has  been  in- 
stalled in  its  entirety  by  the  Paris- 

Lyons-Mediterranean  Company.  The 
figures  corresponding  to  those  given  for 
the  Servoz  station  above  are  as  follows : 

Height  of  fall,  94  m  (288  ft.)  ;  maximum 
flow  of  water,  iij/^  cu.  m  (406  cu.  ft.)  in 
sunnner;  minimum  flow,  5  cu.  m  to  6  cu. 
m  in  winter. 

The  same  system  of  hydraulic  con- 
struction has  been  followed  in  both 

stations,  and  one  description  will  serve 
for  both.  The  dams  were  at  first  built 

with  wooden  beams,  but  they  were  car- 
ried away,  and  solid  masonry  dams  have 

been  substituted. 

The  depositing  chambers  rendered 
necessary  by  the  muddy  character  of  the 
water  are  230  m  (754  ft.)  in  length  for 
the  Servoz  station,  and  are  subter- 

ranean. They  allow  an  output  of  8  cu. 
m  (282.4  cu.  ft.)  per  second,  and  the 
speed  of  the  water  is  reduced  between 
the  intake  and  the  outlet  to  0.47  m 

(1.54  ft.)  per  second.  The  sand  and 

other  matter  in  suspension  are  thus  de- 
posited. There  are  also  by-passes,  al- 

lowing the  water  to  be  diverted  directly  into  the  Arve  when 
necessary  to  clean  the  depositing  chambers. 

The  main  turbines  have  no  regulators  and  the  voltage  is  kept 
constant  by  electric  means  only.  The  methods  vary  somewhat 
in  the  Servoz  and  Chavants  stations.  The  reason  of  this  is 
that  the  Servoz  station  feeds  directly  into  the  line,  whereas  the 
Chavants  station  supplies  its  current  to  the  line  through  a 

feeder  of  considerable  length,  so  that  over-compounding  is 
necessary.  This  fact  makes  the  question  of  close  regulation  less 
important  than  in  the  case  of  direct  feeding.  In  both  stations 
the  turbine  constructors  had  the  following  limitations  imposed 

upon  them :  The  full-load  speed  was  to  be  450  r.  p.  m. ;  the 
no-load  speed  was  specified  not  to  exceed  600  r.  p.  m.,  a  varia- 

tion which  will  seem  very  low  if  one  re- 
members that  the  ordinary  turbines  built 

for  a  normal  speed  of  450  r.  p.  m.  have  a 
no-load  speed  of  1000  r.  p.  m.  to  iioo  r. 
p.  m.  This  variation  of  speed  has  been 
oljtained  by  special  construction  of  the 
blades  in  the  revolving  part  of  the  tur- bine. 

THE  SERVOZ  STATION 

This  station  contains  four  main  gener- 
ating groups  and  two  excitation  groups. 

All  are  horizontally  placed  and  the  gen- 
erators and  turbines  are  direct  coupled 

by  means  of  a  Raffard  strap  coupling. 
The  ratings  of  the  main  generators  are 
as  follows :  Normal  output  (continu- 

ous) 370  amps. ;  overload  for  one-half 
hour,  450  amps,  with  rise  of  temperature 
not  exceeding  45  degs.  C. ;  momentary 
overload  without  dangerous  sparking  600 amps. 

This  latter  figure  is  interesting,  inas- 
much as  the  machines  have  to  take  care 

of    heavy    overloads,    no  accumulator 
batteries  being  provided. 

The  four  main  generators  are  separately  excited  and  are  "of 
200  kw  rating  each  with  six  poles  and  are  connected  to  reac- 

tion centripetal  turbines.  The  two  auxiliary  dynamos  are  of 

40  kw,  four  poles  each,  and  are  connected  to  centrifugal  tur- 
bines.   They  serve  as  exciters  to  the  large  machines  and  also 

STE.  MARIE  VIADUCT  ON  CHAMONIX  ELECTRIC  RAILWAY 

fulfil  the  lighting  service  of  the  stations.  The  auxiliary  tur- 
bines for  the  exciters  are  regulated  by  a  special  and  vety  exact 

regulator,  designed  by  the  Societe  de  Construction  de  Vevey. 
As  this  regulator  is  of  a  well-known  type  attention  will  be 
given  to  the  main  generator  regulation,  which,  as  above  stated, 

is  made  by  compounding,  the  turbines  running  at  no-load 
speed  of  615  r.  p.  m.  and  a  full-load  speed  of  450  r.  p.  m. 
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The  variations  in  speed  and  power  are  given  in  the  following table : 
Mechanica 

1  hp 
Voltage  a.t Kffective 

on  turbine III     gciici  dior 
• L.oaa  in load 

shaft t6rmina.Is amperes in  kw 
0 0 0 

62 595 577 

72 

42 

107 
575 

578 

124 

72 

162 

550 
578 

188 

109 

214 

522 568 

252 

143 

260 

500 
558 

312 

175 

308 
470 

542 380 

206 

342 
478 

522 
440 

230 

The  reg ulation,  as will  be  seen 

motors  when  the  load  on  the  line  is  light.  One  possible  danger 

which  might  result  from  over-compound  is  that  the  series  field 
might  be  reversed  at  Servoz  station  and  the  constant  excitation 
might  be  such  as  to  result  in  a  serious  loss  in  current  and  even 
accident.  An  automatic  apparatus  has,  therefore,  been  pro- 

vided for  braking  the  Chavants  station  under  light  load  by  re- 
sistance in  series.  This  resistance  is  short  circuited  as  soon  as 

the  load  in  the  Chavants  station  exceeds  50  amps.  The  general 
arrangement  of  this  device  is  shown  in  Fig.  7.  It  consists 
essentially  of  a  motor  M,  the  fields  of  which  are  in  series  with 
the  line,  and  the  armature  of  which  is  connected  to  a  constant 

Chedde 
from  the  tables,  is  very  good  and  is 
obtained  as  follows : 

The  main  generators  have  two 
field  windings,  one  of  which  re- 

ceives constant  excitation  from  the 

auxiliary  dynamos,  and  the  second 
field  winding  is  connected  in  series 
with  the  station,  and  is  therefore  ex- 

cited by  the  current  on  the  ma- 
chines. Any  increase  in  load  natur- 

ally decreases  the  speed  of  the  tur- 
bines, as  per  the  first  two  columns 

in  the  table  above.  The  increased 
load,  however,  increases  the  series 
excitation    of   the    generator,  and 
therefore  compensates  for  the  decrease  in  speed  by  raising 
the  ampere  turns  of  excitation.  The  variation  in  voltage  is  not 
considerable,  as  will  be  seen  from  the  third  column  in  the  table. 

The  switchboard  is  of  the  panel  type,  the  panels  being  dis- 
tributed from  left  to  right-hand  side  as  follows:  Generating 

panels,  i  and  2;  line  panel;  generator  panels,  3  and  4;  exciter 
panels,  i  and  2.  The  measuring  instruments  are  of  Chauvin 
and  Arnoux  type,  and  Thomson-Houston  circuit  breakers  are 
used,  being  set  at  1750  amps. 

CHAVANTS  STATION 

By  reference  to  the  profile  map  this  will  be  seen  to  be  situated 

riuiruiil 
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FIG.  5.— MAP  SHOWING  ROUTE  OF  CHAMONIX  ELECTRIC  RAILWAY 

voltage  through  the  lighting  bus-bars.  When  the  load  passing 
through  the  fields  of  the  motor  is  small  it  does  not  create  a 
sufficient  torque  for  running  the  motor.  When  it  is  high 
enough  to  overcome  the  resistance  of  the  spring  R  the  motor 

Altitude  In  meters 

Grades  In  per  cent 
Kilometers IS         19  20 Slrei-I  R.Y.Joiiriiiil 

FIG.  C.-PROFILE  OF  CHAMONIX  ELECTRIC  RAILWAY 

near  kilometer  9.  This  station  feeds  the  line  by  means  of  a 
feeder  running  as  far  as  kilometer  12,  and  over-compounding  is 
therefore  used.  This  over-compounding  is  made  on  the  same 
principle  as  that  at  the  Servoz  station.  A  special  device  has 
been  provided  in  order  not  to  run  the  Chavants  machines  as 

draws  down  the  plunger  A,  which  short  circuits  the  resistance 
B  by  means  of  the  bridge  C.  The  resistance  is  made  of  a  type 
PR  Thomson-Houston  resistance,  carrying  70  amps.,  and 
having  a  resistance  of  0.8  ohms. 

The  bus-bar  voltage  at  the  Chavants  station  is,  therefore,  in- 
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creased  as  follows :  At  no-load  speed  of  600  r.  p.  m.  the  no-load  M.  Auvert,  engineer  of  the  Paris-Lyons- Mediterranean  Rail- 
tension  at  the  terminals  of  the  generator  is  550  volts.   At  the     way  Company,  and  which  has  been  in  successful  service  for  the 

HYDRAULIC  POWER  STATION  AT  SERVOZ 

speed  of  450  r.  p.  m.,  corresponding  to  full  load  of  290  amps.,  past  six  months.  It  is  not  the  purpose  here  to  discuss  the  m.any 
the  terminal  voltage  is  680  volts.    This  increase  in  voltage  is  interesting  points  involved  in  the  pneumatic  system  of  train 
about  exactly  absorbed  by  the  loss  in  the  feeders  on  the  positive  control  in  operation  on  the  line,  which  will  form  the  subject  of 
and  negative  side.  another  article  at  a  future  date.    A  brief  description  will  be 

ROLLING  STOCK  given,  however,  of  the  trains,  motors  and  rolling  stock  which 
As  was  stated  in  the  earlier  part  of  the  article  the  rack  system  present  special  features  of  interest. 

Elevation End  Elevation 

FIG.  8.— PLAN  AND  ELEVATIONS  OF  TRACK 
Strept  Ry.Joiirnal 

was  tried  and  discarded,  and  the  locomotive  used  therewith  was  The  following  table  gives  the  schedule  of  regular  trains  in 
replaced  by  a  multiple  unit  system  of  train  control,  designed  by     service,  to  which  are  added  extra  trains  whenever  needed. 
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From  this  table  we  see  that  at  least  two  kinds  of  cars  have  been 

used,  one  for  passenger  traffic  and  the  other  for  freight : 

TIME  TABLE  OF  TRAINS  AND  REGULAR  SERVICE 
April  I  to  June  1  3  passenger  trains,  i  freight  train  each  way. 

June  I  to  July  i  5        "  "     2      "     trains  " 
July  I  to  July  IS  8        "  "  2 
Sept.  IS  to  Nov.  I  S        "  "     2  " 
Nov.  I  to  Dec.  IS  3        "  "     i    goods    "  " 

The  passenger  cars  are  of  two  classes  as  on  the  Paris-Lyons- 
Mediterranean  main  line  divisions,  and  the  freight  cars  are  of 
several  types.    Both  passenger  and  freight  cars  are  used  as 

practice.  There  is  in  reality  no  truck,  properly  speaking,  as 
will  be  seen  from  an  examination  of  Fig.  8.  As  shown,  the  side 

FIG.  11.— SECTION  OF  THIRD-RAIL  SHOE 

motor  cars  ;  a  train  always  includes  a  large  proportion  of  motor 
cars,  in  view  of  the  high  grades  to  be  surmounted. 
For  instance,  a  seven-car  train  is  composed  of  five 
motor  cars  and  two  trail  cars.  Lighter  trains  are 
made  of  five  motor  cars  and  one  trailer,  four  motor 
cars  and  one  trailer,  or  three  motor  cars  and  one 
trailer.    The  motor  cars  weigh  about  20  tons  each. 

Slrt'ct  Ry. Journal 

FIG.  7.— DIAGRAM  OF  REGULATING  DEVICE  AT  POWER  STATION 

frames  rest  on  the  axle  boxes  without  the  interposition  of 
springs.  This  disposition  was  adopted  to  avoid  the  difficulties 
which  would  have  been  experienced  from  the  use  of  springs  in 
this  case.  Their  play  would  have  changed  the  relative  positions 
of  the  central  brake  and  the  rail  on  which  it  acts,  as  will  be 
described,  and  which  is  a  special  feature  of  these  cars. 

The  motors  are  mounted  with  their  shafts  parallel  to  the 

FIG.  9.— PLAN  OF  BRAKE  RIGGING 

All  of  the  cars  are  mounted  on  two  axles,  and  are  equipped  track,  and  the  end  of  the  shaft  opposite  to  the  commutator  car- 
with  two-series  motors  of  65  hp  each.  The  assembly  of  the  ries  a  bevel  pinion,  which  meshes  with  a  bevel  gear.  The  motor 
truck  parts  is  not  made  according  to  the  principles  of  ordinary     is  suspended  from  each  side  by  means  of  long,  flat  elliptical 
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springs,  each  system  of  springs  supporting  the  motor  on  its  own 
center  of  gravity. 

A  double  system  of  brakes  is  used,  as  shown  in  Figs.  9  and 

iron  bar  at  the  ends  of  the  side-bars,  as  shown  in  Fig.  8.  Its 
construction  differs  somewhat  from  the  American  third-rail 
shoe,  as  will  De  seen  in  further  detail  in  Fig.  11.   The  frame  of 

Street  Ry.Jourujil 

FIG.  10.— CENTRAL-TRACK  BRAKE  AND  METHOD  OF  SUSPENSION 

10.  One  system  acts  on  the  wheels,  and  is  suspended  from  the 
motor  frame.  The  other  acts  on  the  center  rail  and  is  suspended 
from  a  cross  bar  of  the  truck.  The  suspension  of  wheel  brakes 
from  the  motor  frames  is  intended  to  avoid  the  inconvenience 

to  passengers  of  shocks  by  braking,  as  these  shocks  are  thus 
reduced  to  a  minimum. 

the  shoe  support  is  now  carried  by  a  wooden  bar  of  a  section  of 
80  mm  X  175  mm  (3  ins.  x  7  ins.).  This  wooden  beam  is  also 
used  for  electrically  insulating  the  third-rail  shoe,  in  addition  to 
a  "stabilite  plate,"  which  was  formerly  used  alone.  Stabilite 
is  a  material  somewhat  similar  to  vulcanized  fibre  but  harder. 

According  to  American  practice  the  motors  should  have  their 
Section  EF 

It  must  not  be  forgotten  that  the  brake  generally  employed 
IS  the  wheel  brake,  the  central  track  brake  being  only  used  for 
emergencies. 

The  third-rail  shoe  is  supported  by  means  of  a  rather  solid 

1-'  -K0  -  -{ 

FIG.  12— SECTIONS  OF  ̂ rOTOR 

shafts  parallel  to  the  axles  of  the  truck,  but  some 
difficulties  would  have  been  experienced  a  few  years 

ago  in  the  construction  of  heavy  motors  of  this  kind 

for  a  gage  of  i  m,  especially  with  the  elastic  coupling, 
which  is  very  much  in  favor  in  France ;  and  as  such 

a  coupling  takes  a  certain  space  on  the  available 
length  of  axle  it  increases  the  space  necessary  for 
motor  suspension.  The  motor  had,  therefore,  to  be 
placed  longitudinally. 

This  arrangement  is  very  clearly  shown  in  Figs.  8 

and  12,  especially  the  latter.  Referring  to  this  figure 

we  see  that  the  end  pinion  on  the  motor  armatures 
meshes  with  a  large  bevel  gear,  which  transmits  the 
rotation  from  the  motor  to  the  elastic  coupling,  the 

bevel  gear,  as  shown,  being  keyed  not  to  the  shaft  but 
onto  the  sleeve  of  the  elastic  coupling,  represented 

in  detail  in  Fig.  13.  From  inspection  of  these  figures 
it  will  be  seen  that  the  power  is  transmitted  from  one 
sleeve  to  the  other  through  springs  which  rest  on  the 
ends  of  pieces  on  the  two  sleeves.  The  pinion,  gear 

and  coupling  are  enveloped  in  a  gear  case  filled  with 

special  lubricating  material.  Incidentally  it  may  be  stated 

that  the  grease  usually  employed  in  these  cases  has  been 
discarded,  as  the  centrifugal  force  threw  it  out  of  the  gears 

along  the  sides  of  the  gear  case,  so  that  good  lubrication 
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was  an  impossibility.  The  material  now  used  is  called  "mineral 
tallow."  The  gears  used  were  cut  in  the  shops  of  the  Paris- 
Lyons-Mediterranean  Railroad  for  the  La  Fayet  Chamonix 
road,  and  are  of  cast-steel  of  a  very  hard  constitution,  the 
pinions  being  made  of  mild  forged  steel. 

The  oiling  of  journal  boxes  of  the  truck  is  accomplished  by 

BAGGAGE  MOTOR  CAR 

means  of  felt  oilers  and  the  motor  axle  bearings  by  means  of  a 
wick.  The  bearings  themselves  are  of  Babbitt  bronze. 

Each  of  the  two  motors  of  the  motor  cars  is  rated  65  hp  at 
550  volts,  with  a  temperature  rise  of  60  degs.  C.  over  the  air 
temperature.  The  overload  rating  is  200  amps,  per  motor 
during  ten  minutes  without  undue  sparking.  A  speed  of  275 
r.  p.  m.  is  obtained  with  a  gear  ratio  of  4:1.  The  motors  are 
direct-current  series  motors,  as  per  ordinary  practice.  They 
have  four  poles,  and  the  non-laminated  pole  pieces  are  placed 
horizontally  and  vertically,  the  latter  having  no  windings,  the 
horizontal  pole  pieces  having  each  two  field  coils.  The  outside 
appearance  of  the  motors  is  similar  to  American  construction, 
the  electrical  parts  being  protected  by  two  shells,  completely 

FIG.  13.— FLEXIBLE  COUPLING  USED  BETWEEN  MOTOR  SLEEVE 
AND  AXLE 

enclosing  them,  the  joint  being  horizontal  and  secured  by  bolts. 
The  lower  shell  of  the  motor  carries  the  armature  bearing  and 
the  lower  part  of  the  axle  bearings.  The  commutator  has  113 
segments.    The  motors  were  supplied  by  the  Alioth  Company. 

Both  motors  of  the  same  motor  car  are  permanently  in  multi- 
ple, and  this  has  been  done  for  avoiding  the  possibility  experi- 

enced with  series  coupling  of  motors  of  slipping.  Five  positions 
are  employed  on  the  controllers,  which  are  operated,  as  before 
stated,  by  pneumatic  means.  Three  positions  use  rheostatic 
control  of  the  armature  only,  and  in  the  last  step  the  field 

coils  are  shunted.  This  plan  was  adopted  by  the  Paris-Lyons- 
Mediterranean  Railroad  Company  so  as  not  to  be  limited  to 

PASSENGER  MOTOR  CAR 

one  running  speed  only.  It  has  been  found,  however,  that  the 
use  of  the  accelerated-service  speed  point  is  the  one  with  no  re- 

sistance in  the  armature  circuit,  and  with  shunted  field  is  inad- 
visable in  practice,  and  it  is  very  seldom  employed.  The  re- 

versal of  motors  is  obtained  by  simply,  reversing  the  armature 
in  the  ordinary  way.  The  resistances  used  for  control  were 
first  made  with  wire  coils,  but  were  replaced  later  by  packed- 
card  resistances,  similar  to  the  American  types.  These  re- 

sistances are  not  used  for  braking,  as  in  some  mountain  in- 
stallations in  Switzerland. 

The  Paris-Lyons-Mediterranean  Railroad  system  of  pneu- 
matic control  itself  would  offer  a  very  interesting  study,  but  it 

deserves  to  be  treated  in  more  detail  than  is  possible  in  this  ar- 
ticle. Briefly,  it  consists  of  moving  the  several  controllers  by 

pneumatic  impulses  from  a  train  pipe  operated  from  the  mo- 
torman's  cab. 

As  in  most  installations  of  this  character  the  brakes  may  be 

TRLICK  OF  MOTOR  CAR 

operated  by  compressed  air  or  by  hand.  Each  is  independent. 
Compressed  air  is  normally  employed  with  the  wheel  brakes, 
and  exceptionally  with  the  central  rail  brake.  The  regulations 
provide  that  this  brake  is  to  be  used  only  on  down  grades  ex- 

ceeding 8  per  cent. 
The  cars  are  heated  electrically  by  means  of  de  Guise  electric 
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heaters,  which  are  somewhat  similar  to  the  American  Gold 
heaters.  The  electric  lamps  are  supplied  with  current  at  330 
volts.  This  tension  is  held  fairly  constant  by  resistances,  which 
are  regulated  by  means  of  a  small  motor  arranged  in  a  similar 
manner  to  the  current  checking  device  in  the  Chavants  station, 
described  above.  Ten  incandescent  lamps  of  16  c.  p.  each  are 

used  on  each  car.  Each  head  motor  car  carries  an  electrically- 
driven  compressor,  which  furnishes  air  for  the  train,  for  the 

brakes  and  also  for  the  pneumatic  control.  It  is  of  the  Christen- 
sen  type. 

The  accelerating  current  during  maxium  load  amounts  to 
about  180  amps,  per  car.  The  speeds  secured  are  about  40  km 

(25  miles)  per  hour  on  the  level  and  12  km  (7^/2  miles)  on  the 
grades. 

Electrical  appliances  have  been  extensively  used  in  the 

depots,  shops,  etc.,  including  several  6-ton  cranes,  one  20-ton 
crane  and  several  winches,  all  running  under  550-volt  circuit. 
There  are  also  elevators  running  on  the  iio-volt  lighting  cir- 

cuit, and  a  special  electric  crane  of  20  tons  spanning  the  tracks, 

both  the  normal  and  i-m  gage  at  the  terminal  station  of  La 
Fayet.  This  crane  is  used  for  transferring  freight  from  the 

standard  to  the  narrow-gage  cars. 

The  station's  lighting  is  arranged  from  the  third-rail  circuit 
of  550  volts. 

The  line  has  developed  a  traffic  of  about  120,000  passengers 

during  the  first  year.  The  operation  expenses,  including  re- 
pairs, amounted  during  the  same  time  to  about  frs.  1.80  per  car 

km  (57  cents  per  car  mile). 
PROPOSED  EXTENSIONS 

The  following  plans  of  extension  have  been  made  and  are 

now  being  carried  out  by  the  Paris-Lyons-Mediterranean  Rail- 
road Company,  to  whom  this  paper  is  indebted  for  the  preced- 

ing and  following  information : 
All  arrangements  have  been  made  for  extending  the  line  as 

tar  as  the  Swiss  frontier,  a  distance  of  some  20  km  (13  miles). 
The  first  portion  of  this  extension  has  already  been  commenced, 
i.  e.,  as  far  as  Argentiere,  but  the  date  of  starting  on  the  second 
portion  will  depend  upon  the  rapidity  with  which  the  Swiss  end 

of  the  line,  which  will  t^^rminate  at  Martigny,  is  built. 
The  same  rolling  stock  will  be  utilized.  The  line  will  be  third 

rail,  500  volts  and  of  similar  construction  to  that  now  in  opera- 
tion. 

The  Chavants  station,  which  is  of  sufficient  capacity  to  supply 
12,000  hp,  eventually  will  supply  the  total  power  required  for 
the  extension.  Alternating  current  will  be  used  at  from  10,000 
volts  to  12,000  volts  and  25  cycles.  The  generators  will  be  of 
1200  hp  each. 

Each  transformer  sub-station,  of  which  there  will  be  two, 
will  be  provided  with  two  converter  sets,  each  of  which  will 
suffice  for  the  service,  the  other  being  installed  as  reserve. 

There  will  be  a  battery  of  306  accumulators  of  1200  amp.-hours 
at  one-hour  discharge  rate.  There  will  also  be  one  automatic 
booster  of  special  construction,  somewhat  similar  to  the  Pirani 

booster.  It  will  have  a  separate  shunt  excitation  and  two  op- 
posite series  excitations,  one  fed  by  the  current  direct  from  the 

machine,  the  other  by  the  current  furnished  to  the  line. 
The  arrangement  of  the  turbines  will  differ  a  deal  from  those 

now  installed  because  they  are  to  generate  alternating  current 
at  constant  frequency.  They  will  be  furnished  with  a  regulator, 
the  type  of  which  is  not  yet  determined. 

As  regards  the  Swiss  extension  the  Swiss  company  is  now  in 
formation,  with  a  capital  of  10,000,000  francs. 

 *^  

St.  Thomas,  Ont.,  which  recently  took  over  the  local  street 

railway  property,  is  now  booming  the  road  by  having  can- 
vassers sell  special  tickets,  offering  inducements  in  the  way  of 

reduced  fares.  The  plan  is  to  educate  the  people  to  the  use 
of  the  cars. 
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FREIGHT  AND  EXPRESS  ON  ELECTRIC  RAILWAYS-I. 

BY  H.  S.  COOPER 

While  electric  railways  were  actually  "street"  railways  and  all 
their  business  was  purely  a  passenger  one,  it  was  possible  for 
each  one  to  be  a  law  unto  itself  without  special  inconvenience 

or  injury  to  itself  or  to  others.  Even  when  they  strayed  be- 
yond the  corporate  limits  of  their  own  towns  or  cities  and 

became  suburbans  the  same  course  could  be  continued  with  like 

absence  of  evil  results.  But  when  they  went  farther  afield  and 

grew  into  interurbans — electric  paths  between  cities — they 
found,  even  in  their  then  single  business  of  carrying  passengers, 
cases  without  electric  carriage  precedent  and  conditions  utterly 
unprovided  for.  In  such  cases  the  wise  managers  took  a 
stealthy  peep  at  the  methods  of  their  elder  brothers,  the  nearest 
steam  railroads,  borrowed  some  of  their  ideas,  fitted  them  to 
their  own  conditions  and  all  went  well. 

Presently  some  of  the  suburban  and  interurban  passengers 

wanted  to  take  something  or  other  with  them  on  the  car,  some- 

thing too  bulky  or  too  heavy  to  "carry  on  the  lap,"  so  it  was 
dumped  on  one  or  the  other  of  the  platforms  and  an  extra  fare 

or  two  charged  for  it  and  rung  up  on  the  fare  register.  Pres- 
ently also,  the  local  storekeepers  found  the  cars  handy  things 

by  which  to  send  out  packages  and  bundles  to  their  customers 
directly  on  the  line  of  the  road,  and  these  customers  found  it 
equally  as  handy  to  send  back  butter  and  milk  and  eggs  to  the 
storekeepers  and  their  friends  and  customers  in  town.  By  this 

time  the  platforms  were  getting  too  full  of  "truck"  for  comfort 
or  safety,  so  a  small  portion  of  the  car  was  partitioned  ofif  as 
an  express  and  smoking  compartment,  and  the  smokers  sat 
around  on  the  egg  crates  and  milk  cans.  The  conductor,  having 
no  other  pressing  duties  to  perform,  was  made  receiving  and 

shipping  clerk,  freight  and  express  agent,  and  was  also  ex- 
pected to  perform  the  duties  of  rate  and  claim  agent  and  to  act 

as  gager  and  weighmaster,  himself  being  the  scales.  The 
charges  for  the  service  still  followed  the  extra  fare  principle, 
were  5  cents  or  multiples  of  it,  and  were  rung  up  on  the  fare 
register,  some  roads  providing  a  special  one  for  this  purpose. 

But  soon  the  business  increased  by  leaps  and  bounds,  and  it 

was  found  that  the  little  express  compartment — with  Pooh- 
Bah  to  run  it — and  the  system  of  extra  fares,  were  all  too  inade- 

quate for  the  business,  so  special  cars,  devoted  entirely  to  ex- 
press and  freight,  were  started  out,  and  a  special  rate  sheet  of 

charges  was  promulgated,  whereby  the  cost  of  sending  pump- 
kins, eggs,  apple-sass,  groceries,  etc.,  to  and  from  town  was 

fully  itemized  and  explained.  In  getting  out  this  rate  sheet  the 

manager  studied  a  "standard  classification"  and  a  "local  dis- 
tance tariff"  which  he  had  borrowed  from  a  friend  who  worked 

in  the  local  steam  railroad  freight  depot,  but  it  was  considerable 
of  a  puzzle.  The  abbreviations  were  Greek  and  the  figures,  in 
their  little  square  compartments,  confused  him,  so  he  figured 
out  a  rate  on  each  one  of  the  local  products,  basing  it  on  the 
old  extra  fare  principle,  and  let  it  go  at  that.  It  was  true  that 
it  was  arbitrary  and  inconsequent  to  a  degree,  and  Tom,  Dick 
and  Harry  came  in  and  kicked  until  it  was  changed  to  suit  their 

shipments  and  their  ideas,  but  all  the  time  the  business  in- 
creased, as  did  the  profits,  and  the  roads  multiplied  and  ex- tended. 

But  now,  when  these  electric  roads  extend  over  States,  when 
they  begin  to  link  cities  together  like  beads  on  a  string,  when 
they  meet  and  cross  and  join  and  interchange  traffic,  when  they 

parallel  and  compete  with  steam  roads  in  their  own  special  terri- 
tory, then  it  behooves  them  to  pause  and  consider  the  subject  of 

freight  and  express  rates  and  classification,  and  once  more  turn 
to  the  steam  roads  and  old  express  companies  for  ideas.  Not 
that  there  are  as  yet  many  electric  roads  that  are  of  size  or  have 
business  enough  to  warrant  the  adoption  of  full  steam  railroad 

freight  and  express  practice,  but,  z--.  all.  electric  railways  have 
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learned,  there  are  many  principles  in  steam  railroad  practice 
that  have  been  evolved  from  long  and  dear-bought  experience, 
and  it  is  a  wise  manager  v/ho  profits  from  the  experience  of 
others. 

Moreover,  with  the  present  extending  of  electric  railways  on 
their  own  account,  and  with  their  junction  with  others,  it  will 
be  only  a  short  time  before  nearly  every  interurban  road  will 
have  to  interchange  traffic  with  other  electric  roads  or  with 
steam-railroads.   In  the  latter  case  they  will  find  that  this  can 
only  be  done  in  the  manner  and  on  the  terms  of  the  present 
intertraffic  arrangement  of  the  steam  railroads  themselves.  In 
the  former  case,  while  it  may  not  be  necessary  or  wise  to  use 
the  same  steam  road  arrangement,  it  will  be  both  wise  and 
necessary  to  have  some  standard  traffic  agreement  and  rates 
for  general  use  between  connecting  electric  roads,  similar  in 
effect  to  that  used  between  steam  roads.   While  it  may  be  pos- 

sible for  the  electric  roads  for  a  long  time  to  keep  their  own 
rates  separate  and  distinct  from  those  of  the  steam  roads  with 
which  they  interchange,  it  is  certain  that,  in  the  end,  both  will 

be  forced  to  unite  on  a  common  classification  and  tariff.  "It 

is  not  wise  to  cross  a  bridge  until  you  come  to  it"  is  a  true  say- 
ing, but  if  there  is  a  stream  to  be  crossed  it  is  wise  to  be  certain 

of  the  means  of  crossing  it  when  it  is  reached,  and  in  the  case 
of  traffic  interchange,  classification  and  tariffs  it  will  be  wise  to 
look  a  long  way  ahead,  and  as  fast  as  possible  adjust  them 
with  an  eye  to  the  future  as  well  as  the  present.   Of  course,  for 
traffic  originating  and  ending  entirely  within  its  own  territory 
and  free  from  the  competition  of  common  carriers,  an  electric 
road  may  continue  for  a  time  to  be  a  law  unto  itself  in  the 
matter  of  rates,  for  in  such  cases  local  conditions  will  govern 
until  a  standard  basis  is  established  as  is  done  in  similar  steam 

road  territory ;  the  only  caution  to  be  observed  is  to  take  nega- 
tive example  from  the  steam  roads  and  not  kill  the  goose  that 

lays  the  golden  egg. 
Except  in  very  rare  cases  it  will  be  unwise  for  the  electric 

roads  to  cut  the  steam  road  or  express  company  rates  between 
competing  points,  as  the  infinitely  quicker  and  more  frequent 
and  regular  service  of  the  electric  roads  will,  of  itself,  turn  the 

short-haul  freight  business  towards  them.  In  addition  to  this 
advantage  lies  the  farther  one  that,  in  nearly  all  towns  and 

cities  the  electric  line  and  its  stations  or  depots  are  more  ac- 
cessible than  those  of  the  steam  roads,  which,  from  the  nature 

of  their  freight  cars  and  locomotives  and  the  room  they  occupy, 
etc.,  are  compelled  to  locate  their  freight  yards  and  stations  at 
points  where  land  is  cheap  or  their  business  is  unobjectionable, 
and  these  locations  are  often  inconvenient  or  distant  from  the 

business  centers.  In  the  country  districts,  also,  the  depots  of 
the  electric  roads,  or,  at  any  rate,  the  loading  places  or  spurs 
or  sidings,  can  be,  and  generally  are,  much  more  frequent  and 
closer  together  than  is  possible  on  the  steam  road.  This  is,  in 
the  beginning  of  the  electric  freight  business,  an  important 
point  to  shippers  and  receivers  of  broken  bulk  or  package 

freight,  especially  when  such  freight  is  perishable  or  semi- 
perishable,  or  when  it  is  a  rush  order.  Even  where  the  electric 
road  is  compelled  to  use  a  freight  or  express  depot  of  its  own 
within  a  city  or  town  its  cars  are  so  unobtrusive  as  compared 
with  the  locomotives  and  cars  of  the  steam  road  that  it  can, 

without  local  opposition,  generally  maintain  such  a  depot  at  a 
much  more  central  and  convenient  point  for  shippers  than  can 
the  steam  road.  This  point  of  immediate  accessibility,  when 
coupled  with  prompt  and  quick  carriage,  will  always  give  an 

advantage  to  the  electric  roads  that  will  bring  them  the  short- 
haul  freight  even  at  the  same  rates  as  the  steam  road.  This  is 
an  advantage  that  will  not  only  always  adhere  to  the  electric 
road  but  it  is  one  that  will  grow  greater  in  proportion  as  their 
business  increases.  In  the  first  place  the  inflexibility  of  the 

long  steam  road  freights,  their  necessarily  irregular  and  com- 
paratively infrequent  service,  is  a  natural  handicap  that  they 

cannot  remove  as  long  as  they  remain  steam  roads..    In  the 

next  place  this  condition  will  also  increase  with  them,  as  it  will 
follow  the  same  lines  as  the  passenger  business  has,  i.  e.,  the 

electric  roads  will  get  the  short-haul,  broken  bulk  and  package 
freight,  and  the  steam  roads  will  turn  their  entire  attention, 

energies  and  service  to  the  longer-haul  and  car-load  business. 
At  the  same  time  the  local  express  and  parcel  business  will 

naturally  gravitate  towards  the  electric  roads  for  the  same 
reasons  as  the  short-haul  freight.  The  local  business  of  the 
old-line  express  companies  is  absolutely  dependent  on  the  often 
very  irregular  and  infrequent  passenger  trains,  and  here  again 
the  regularity  and  frequency  of  the  electric  service  cuts  the 
ground  from  under  their  feet.  Not  only  does  it  do  so  during 

normal  times,  but  at  rush  periods,  such  as  the  Christmas  holi- 
days, the  frequent  service  of  the  electric  roads  enable  them  to 

keep  the  goods  in  transit  and  delivery,  while  the  regular  ex- 
press companies  are  snowed  under  with  offices  full  of  con- 
gested and  delayed  goods. 

That  this  point  is  fully  appreciated  by  the  existing  express 

companies  is  shown  by  the  fact  that  they  have,  in  several  in- 
stances, made  arrangements  with  electric  roads  by  which  they 

handle  all  the  express  and  parcel  business  on  these  roads,  and  it 
is  further  shown  by  the  fact  that  overtures  have  been  made  on 
the  same  lines  to  several  other  roads  which  are  now  operating 
their  own  express  lines,  and  if  final  proofs  are  desired  they  are 
furnished  by  the  fact  that  propositions  have  been  made  to  both 

uncompleted  and  projected  electric  roads  looking  to  the  operat- 
ing of  their  express  business  by  some  of  the  established  express 

companies. 
Whether  such  an  arrangement,  if  general,  would  be  a  satis- 

factory or  remunerative  one  to  both  parties  would  be  hard  to 

predict  until  greater  and  longer  experience  is  had  of  the  ar- 
rangement. The  fewness  of  the  roads  so  operating  their  ex- 

press business,  and  the  short  time  during  which  it  has  been 
done,  prevent  any  generally  reliable  results  from  having  been 
arrived  at.  As  a  whole,  the  roads  so  operating  appear  to  be 
pleased  with  the  arrangement ;  they  state  that  it  gives  them  a 
known  fixed  or  certain  return  with  a  fair  profit  in  it,  that  it 
eliminates  a  great  many  chances  for  risk  and  loss  and  damages, 

and  that  it  greatly  lessens  their  accounting — already  becoming 
somewhat  of  a  burden.  On  the  other  hand,  under  some  of  the 
agreements,  the  roads  are  actually  losing  a  very  large  part  of 
a  profitable  income  and  are  putting  themselves  in  a  position 
where  it  will  be  difficult  for  them  to  recover  it  without  inter- 

vening loss.  Where  the  electric  road  is  a  short-cut  or  a  con- 
necting road  between  two  cities  or  two  steam  roads,  and  where 

the  through  business  is  the  preponderating  one,  it  is  probable 
that  an  equitable  arrangement  by  which  an  independent  express 
company  operates  the  express  business  would  be  mutually 
profitable.  But  that  it  is  a  wise  movement  generally  to  tie  up 

its  local  express  business  with  one  of  the  large  express  com- 
panies, and  especially  to  do  so  for  any  term  of  years,  is  some- 

what to  be  doubted,  and  it  would  be  wisdom  on  the  part  of  any 

electric  road  management  that  considers  making  such  an  ar- 
rangement to  view  the  matter  carefully,  and,  if  it  is  to  be  tried, 

to  do  so  tentatively. 

This  is  all  the  more  true  where  the  electric  road  proposed  to 

reta-in  and  operate  the  freight  business.  The  dividing  line  be- 
tween freight  and  express  is  sometimes  dim  even  on  steam 

roads,  and  has  been,  and  still  is  somewhat,  a  source  of  dispute 
between  the  steam  roads  and  their  carrying  express  companies. 

In  the  case  of  the  electric  roads  this  line  is  still  more  hazy, 

and  several  roads  have  had,  in  self-defense,  to  make  an  arbi- 
trary distinction  of  weight,  bulk  or  character  of  goods  in  order 

to  preserve  the  difference  between  the  two  departments.  With 
one  car  or  set  of  cars  handling  both  classes  of  goods,  delivering 
each  without  change  or  rehandling,  in  approximately  the  same 
time  between  termini  or  destination,  and  with  little  apparent 
difference  in  cost  of  handling,  it  has  seemed  strange  to  many 
express  customers  that  they  should  pay  from  two  to  ten  times 
the  rate  that  freight  customers  were  paying  for  similar  goods 
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and  almost  identical  service,  excepting,  perhaps,  delivery.  This 
condition  has  been  aggravated  by  the  practice  of  many  of  the 
electric  roads  in  counting  nearly  everything  that  was  not  in 

car-load  lots  as  express,  and  putting  a  special  rate  on  it.  The 
express  charge  sheet  of  one  electric  road  contains  such  items 

as  buggies,  two-horse  surrey,  square  and  grand  pianos,  cook 
stoves  and  ranges ;  that  of  another  has  cement,  lime,  etc.,  in 
barrels,  crockery  in  crates,  calves,  pigs  or  lambs,  boxed  or 
crated ;  in  fact  anything  in  compact  form,  boxed,  barreled, 
bagged,  crated,  baled,  banded  or  roped  seems  to  be  acceptable 
as  express  or  parcels  to  some  electric  roads,  and  the  wonder  is, 
where  does  freight  come  in. 
Now  there  is  little  doubt  that  on  purely  local  business  an 

electric  road  can  handle  much  heavier  and  bulkier  goods  than 
ii  ordinarily  carried  by  the  regular  express  companies,  and  can 
do  such  business  profitably  at  a  rate  that  the  express  companies 
cannot  approach.  But  these  facts  are  no  reason  for  their 
actually  doing  so.  Any  unnecessarily  low  rate  of  service  is 
always  a  boomerang,  both  to  the  parties  who  do  it  and  to  any 
and  all  others  in  the  same  line  of  business.  The  dear  public 
being  only  a  collection  of  individuals  is  as  little  grateful  for 
charity  as  any  single  person,  and  unnecessarily  low  rates  of 
service  are  a  gratuity  that  will  always  cause  ingratitude. 

Express  matter  can  be  roughly  divided  into  five  classes: 
1.  Packages  so  small  as  to  need  individual  attention  in 

transit. 

2.  Goods  so  fragile  as  to  necessitate  much  more  careful 
handling  in  transportation  than  is  given  in  freight  service. 
3.  Matter  so  perishable  as  to  need  quick  transportation, 

full  protection  or  personal  care  and  attention  while  in  transit. 
4.  Goods  so  intrinsically  valuable  as  to  need  special  watch- 

fulness and  care  until  delivery. 
5.  Goods  so  greatly  needed  as  to  require  the  very  quickest 

possible  transportation  and  delivery. 
For  such  extra  care,  responsibility  and  speed  of  delivery  the 

carrier  demands  and  the  shipper  expects  to  pay  a  much  higher 
rate  than  is  asked  for  the  slower  and  less  careful  transportation 
of  freight,  and  while  many  electric  roads  can  and  do  transport 
their  freight  almost  as  rapidly  and  carefully  as  they  do  their 

so-called  express  matter,  it  is  unwise,  for  that  reason,  to  dump 
into  the  express  list  everything  that  comes  to  them. 
A  further  matter  that  has  hitherto  differentiated  express 

from  freight  has  been  the  doorstep  collection  and  delivery  of 
the  former  by  the  carrier  for  the  ostensible  carriage  rate,  but 
even  this  distinction  has  lately  been  wiped  out  in  some  recent 
cases,  as  a  few  electric  roads  now  deliver  all  freight  within  a 
certain  distance  for  the  same  or  less  rates  than  are  charged  by 
the  competing  steam  road  for  transportation  only.  In  some 
other  cases  a  small  additional  percentage,  up  to  10  per  cent,  is 

added  for  "wagon  delivery,"  the  shipper  having  to  deliver  the 
goods  to  the  car  or  station  of  the  electric  road. 

Taking  all  the  foregoing  facts  into  consideration  it  would 
seem  to  be  a  good  thing  for  a  good  many  of  the  electric  roads 
to  take  a  little  time  for  considering  this  matter  of  express  and 
freight  classification  and  tariff  before  they  get  into  such  a  gen- 

eral state  of  confusion  that  it  will  take  drastic  methods  to  bring 

them  out  of  it  and  standardize  them.  "Make  haste  slowly"  is  a 
wise  maxim  in  things  that  are  intended  to  endure,  and  "ex- 

perience is  a  wise  teacher"  is  another  one,  and  the  moral  thereof 
is,  that  in  this  part  of  their  business  the  electric  roads,  at  any 
rate  those  that  either  do  or  will  compete  with  the  steam  roads 
or  express  companies,  can  afford  to  copy  their  practice  until 
they  are  able  to  inaugurate  a  universal  standard  of  their  own. 

Quite  a  number  of  electric  roads  have  done  this  absolutely, 
and  as  many  more  have  based  and  moulded  their  classification 
and  rates  approximately  on  those  of  their  competing  steam  road 
and  express  company,  and  the  reports  from  these  roads,  and 
personal  observation  of  the  results  attained,  all  show  that  this 

is  a  wise  way  to  begin.   It  gives  an  immediate  and  ready-made 

system  which  can  be  modified  with  ease  at  any  time,  a  system 

that  is  understood  by  all  shippers.  It  antagonizes  the  competi- 
tors the  least  and  gives  them  no  ground  for  attempted  opposition 

and  reprisals,  it  furnishes  no  bad  precedent  of  slaughtered 
rates,  it  gives  a  standard  for  mutual  comparison,  it  enables  and 
facilitates  interchange  of  traffic,  and  finally,  from  all  reports 

received  and  observations  made,  it  gets  the  cream  of  the  busi- 
ness and  pays  a  fair  profit,  if  properly  managed  and  handled. 

Should  the  adoption  of  such  classification  and  rates  prove 
wrong  in  certain  cases,  and  it  will  be  only  in  a  few  cases  among 
electric  roads  which  compete  with  steam  roads,  it  will  be  found 
to  be,  at  least,  as  easy  to  change  from  as  from  an  arbitrary 
rate  sheet,  and  in  most  cases  it  will  be  easier,  as  in  nearly  every 

case  the  change  will  be  a  decrease  in  rates  or  a  change  in  classi- 
fication that  will  generally  amount  to  the  same  thing.  It  is 

always  easy  either  actually  or  apparently  to  lower  rates  or 
cheapen  a  service,  but  almost  every  one  has  had  experience  of 

the  uneasiness  of  raising  fares  or  rates,  and  from  all  appear- 
ances some  electric  roads  are  laying  the  foundations  for  such 

an  experience  by  ignoring  the  experience  of  their  older 
brothers  and  slaughtering  rates. 

Besides  the  natural  advantages  of  frequent  and  regular  ser- 
vice and  quick  transit  and  delivery  there  is,  in  nearly  every 

case,  another  advantage  with  which  electric  roads  start,  and  it 
is  an  advantage  that  entails  some  risk  unless  it  is  used  with 

good  judgment.  This  is  the  feeling — call  it  animosity,  preju- 
dice or  what  you  will — that  is  generally  held  against  the  steam 

railroads  and  express  companies  and  which  manifests  itself  in- 
stantly on  the  commencement  of  operation  of  a  rivaling  elec- 

tric road  by  a  transference  of  all  possible  patronage  to  it  even  at 
equal  or  slightly  greater  cost  or  at  less  personal  convenience  of 
the  shippers.  It  is  seldom  that  an  electric  freight  and  express 
service  is  not  welcomed,  and  while  it  is  both  wrong  policy,  bad 

business  and  poor  taste  for  the  electric  road  in  any  way  to  en- 
courage or  increase  the  feeling  of  antagonism  against  its  com- 

petitor, it  is  both  good  business  and  good  policy  to  retain  and 
increase  the  good  feeling  manifested  towards  itself,  and  there 
is  no  surer  way  of  doing  this  than  by  avoiding  the  conduct 
which  created  the  antagonism  that  is  so  general  against  steam 
roads.  To  any  one  who  has  had  to  stand  the  insolence  of 
office  of  the  ordinary  minor  employees  of  steam  roads ;  who 
has  had  to  endure  the  stand-and-deliver  practice  of  the  ordinary 
freight  and  express  service ;  who  has  had  goods  delayed,  lost, 
injured  or  ruined  without  reparation  except  at  the  will  and 
within  the  good  time  of  the  offending  party;  who  has  had  to 
endure  the  exactions,  discriminations  and  the  arbitrary  and 

one-sided  rules  and  regulations  of  the  generality  of  the  steam 
roads  and  express  companies — to  such  a  one  the  advent  of  a 
competitor  not  controllable  by  them  is  most  gladly  welcomed, 
and  that  welcome  can  be  made  permanent  if  any  sort  of  tact  or 
management  is  manifested  by  the  electric  road.  The  advent  in 
a  community  of  a  common  carrier  that  will  not  only  give  better 
service,  but  will  also  give  better  treatment,  is  always  hailed  with 
a  welcome  which  is  an  immense  initial  advantage  to  the  new- 

comer, and  one  that  is  worth  conserving  at  considerable  trouble 
and  even  at  some  decrease  of  possible  profit. 

Both  of  these  points  seem  to  be  forgotten  or  neglected  by 
some  of  the  electric  roads,  especially  by  some  of  the  newer  ones. 
Appeals  are  made  to  the  prejudice  of  shippers,  rates  are  un- 

necessarily cut  with  this  end  in  view,  and  uncalled  for  conces- 
sions are  made  at  the  beginning  that  cannot  be  continued  with- 

•  out  loss  of  profit  and  of  which  the  necessitated  final  abridge- 
ment or  abrogation  will  lose  customers  and  traffic  and  leave 

hard  feelings.  At  the  same  time  a  few  electric  roads,  and  it  is 
pleasant  to  state  that  it  is  only  a  few,  have  adopted  with  their 
classification  and  rates  some  steam  road  manners  and  methods, 
and  are  perhaps  unconsciously  placing  themselves  in  the  steam 
road  category,  to  their  own  manifest  disadvantage.  Such  a 
teudency  should  be  repressed  as  soon  as  it  becomes  apparent. 
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THE  PASSENGER  TRAFHC  PROBLEM  OF  GREATER 

NEW  YORK-m,  BROOKLYN 

BY  \V.  VV.  WHEATLY 

In  their  transportation  ciiaracteristics  the  Boroughs  of 
Brooklyn  and  Queens  are  quite  different  from  Manhattan.  In 

the  admirable  and  comprehensive  report  on  tlie  engineer- 
ing and  operating  features  of  the  Chicago  transportation  prob- 
lem recently  submitted  to  the  Chicago  City  Council,  Bion  J. 

Arnold,  in  the  chapter  devoted  to  a  general  discussion  of  street 
railway  systems  and  the  conditions  governing  them,  said : 

Nearly  all  the  large  cities  of  the  United  States  are  laid  out  and 
developed  on  one  of  three  distinctive  plans,  each  plan  requiring 
a  different  general  system  of  transportation  routes  to  serve  its 
population. 

First — The  peninsula  plan,  with  water-front  on  both  sides,  such 
as  that  of  New  York  City  and  San  Francisco, 

Second — The  valley  plan,  with  a  river  running  through  the  cen- 
ter, population  and  business  districts  on  both  sides  of  the  river, 

such  as  Pittsburg. 
Third — The  radiating  plan,  with  territory  on  one  side  of  the 

water  front,  such  as  St.  Louis,  Boston,  Brooklyn  and  many  other 
cities.    To  the  third  plan  Chicago  belongs. 
The  peninsula  and  valley  plans  usually  call  for  comparatively 

small  street  railway  track  mileage,  and  great  traffic  density  is 
found  on  that  mileage,  together  with  large  gross  earnings  per 
capita  served  per  mile  of  track  and  per  car  mile. 
The  radiating  plan  means  greater  street  railway  mileage  for  the 

population  served,  with  much  smaller  gross  receipts  per  capita. 
It  can  be  easily  seen  how  different  is  the  problem  in  a  peninsula 
and  valley  city  from  that  of  a  radiating  city.  In  the  former  there 
may  be  a  few  long  through  lines  with  heavy  traffic  with  many 
short  crosstown  feeder  lines.  In  a  radiating  city,  on  the  contrary, 
there  is  a  large  number  of  through  trunk  lines  of  great  length  and 
many  crosstown  lines,  increasing  in  length  as  they  are  farther  re- 

moved from  the  point  of  radiation. 
Population  and  population  density  have  an  enormous  influence 

on  street  railway  earnings  and  profits.  A  knowledge  of  these  dif- 
ferences in  city  plans  and  their  bearings  on  the  earnings  of  trans- 

portation companies  is  absolutely  essential  to  the  proper  under- 
standing of  the  theory  of  conducting  transportation.  As  is  the 

case  in  all  cities  laid  out  on  the  radiating  plan,  Chicago  has  a 
common  point  where  all  lines  of  traffic  concentrate  and  which  is 
the  objective  point  of  its  population,  commonly  designated  as  its 
business  center. 

This  description  of  the  distinctive  transportation  features  of 
cities  like  Brooklyn,  which  are  laid  out  on  the  radiating  plan, 
fits  so  accurately  the  problem  under  discussion  that  it  is  worth 

giving  in  Mr.  Arnold's  own  language.  The  transportation 
system  of  Brooklyn,  as  it  exists  to-day,  is  not  a  growth  based 
upon  a  general  plan  carefully  conceived  and  carried  out.  It 

has  been  a  haphazard  growth  participated  m  by  many  cor- 
porations working  independently  of  one  another  for  a  great 

many  years,  with  practically  all  of  their  heavy  traffic  lines 
pointed  toward  the  East  River.  In  addition  to  belonging  to 

cities  of  the  radiating  class  Brooklyn's  transportation  system 
has  another  distinctive  feature.  It  has  grown  into  somewhat 

of  a  fan-like  shape,  with  its  long,  main  lines  trending  toward 
and  converging  at  a  few  strategic  points  along  its  water  front, 
where  the  business  districts  are  located  or  where  there  are 

outlets  by  bridge  or  ferries  to  Manhattan.  Like  other  cities 
Brooklyn  has  its  chief  problem  and  its  subsidiary  problems. 
Its  chief  transportation  problem  is  not  merely  to  move  its  popu- 

lation to  its  own  business  district,  but  to  move  a  considerable 
proportion  of  the  population  through  its  own  business  district 
and  across  the  East  River  to  Manhattan.  If  the  movement  to 

Manhattan  could  be  accomplished  without  passing  through 
the  streets  in  the  business  districts  of  Brooklyn,  already  con- 

gested with  the  local  Brooklyn  traffic,  the  chief  difficulty,  so 
far  as  it  relates  to  Brooklyn,  would  be  removed.  The  sub- 

sidiary problems  relate  almost  entirely  to  the  unfortunate  con- 
dition which  brings  the  long  and  the  short-haul  traffic  to- 
gether at  congested  points  and  retards  the  movement  of  both. 

A  not  uncommon  feature  of  the  traffic  movement  of  many 

cities  of  the  radiating  class,  but  which  is  more  marked  in 
Brooklyn  than  in  any  other  large  city  in  this  country,  is  the 
remarkable  concentration  in  the  rush  hours  when  the  people 

are  going  to  and  returning  from  business,  and  the  equally  light 
traffic  movement  during  the  intermediate  daylight  hours  and 

after  7  p.  m.  Brooklyn  is  rightly  known  as  a  large  manufac- 
turing city  and  the  majority  of  its  manufacturing  plants  are 

located  on  or  near  to  its  water  front  along  the  East  River  and 

the  lower  bay.  Its  shore  front  is  a  bee-hive  of  industry.  Its 
shopping,  office  and  financial  center  is  also  located  in  close 
proximity  to  the  East  River.  All  of  these  workers,  and  in 
addition  those  who  go  to  Manhattan,  seek  the  routes  leading  to 
the  same  district  about  the  same  hour  every  morning,  and  re- 

turn homeward  about  the  same  hour  every  evening.  After 
all  of  these  workers  have  reached  their  places  of  business  in 

the  morning  there  is  no  considerable  floating  or  visiting  popu- 
lation, as  in  Manhattan  or  other  large  cities,  to  furnish  a 

respectable  mid-day  or  evening  traffic.  It  is  a  circumstance 
worthy  of  mention  that  the  mid-day  traffic  consists  largely  of 
Brooklyn  women  going  shopping  or  visiting.  A  bright  day 
and  an  attractive  display  on  the  bargain  counters  will  bring 
them  out  in  full  force,  but  a  disagreeable  day  and  no  attractive 

bargains  will  keep  them  at  home.  Manhattan  being  the  ob- 
jective point  to  which  the  floating  or  transient  population  is 

attracted,  Brooklyn  on  account  of  its  proxiinity  to  Manhattan 
is  completely  overshadowed,  and  is  singularly  lacking  for  a  city 
of  its  size  and  importance  in  those  elements  which  contribute 

to  a  steady  all-day  traffic. 
Except  in  the  summer  season  when  the  beaches  and  shore 

resorts  along  the  Sound  and  the  Atlantic  Ocean  attract  large 

crowds,  the  traffic  after  7  p.  m.  is  exceedingly  light.  In  ad- 
dition to  being  known  as  the  dormitory  for  Manhattan  Brook- 

lyn is  also  distinguished  as  the  city  of  churches  and  the  city  of 
homes.  It  may  also  be  said  to  be  the  city  of  cemeteries,  for  it 
has  all  but  one  or  two  of  the  pretentious  burying  grounds  of 
Greater  New  York.  These  several  distinguishing  features  are 
mentioned  because  they  assist  in  explaining  the  peculiarities  of 
its  traffic.  Its  people  are  known  as  a  home-loving  people,  and 

at  the  close  of  the  day's  work  prefer  the  sanctity  and  quiet  of 
their  own  homes  to  the  less  agreeable  recreation  of  traveling 
and  swelling  the  receipts  of  the  transportation  companies. 

There  are  traditions  in  certain  quarters  that  wicked  Man- 
hattan never  sleeps  or  rests,  and,  therefore,  its  traffic  is  con- 

tinuous, but  not  so  with  Brooklyn. 
It  is  not  necessary  to  dwell  upon  the  transportation  problem 

of  Long  Island  City  and  the  Borough  of  Queens.  The  traffic 
has  not  yet  reached  that  magnitude  which  makes  its  problem 
complicated  or  difficult.  The  problem  here  is  to  provide  for  the 
future  rather  than  for  the  present.  The  traffic  partakes  of  the 
same  general  character  as  in  all  cities  of  the  radiating  class. 
Figures  were  given  in  the  issue  of  Jan.  10,  1903,  showing  the 
passengers  carried  on  the  lines  in  Brooklyn  and  Queens,  and 
may  be  referred  to  in  connection  with  this  article. 

In  "May,  1883,  the  Brooklyn  Bridge  was  completed  and 
opened  to  traffic.  Since  that  time  not  another  avenue  of  direct 
communication  with  Manhattan  has  been  opened.  All  the 

ferry  routes  which  now  cross  the  East  River  (with  the  ex- 
ception of  one)  existed  twenty  years  ago.  In  Feb.  1898,  after 

fighting  many  years  for  the  privilege,  the  railroad  companies 
were  permitted  to  send  the  surface  trolley  cars  across  the 
bridge.  The  elevated  lines  commenced  the  free  transfer  of 
passengers  to  the  local  bridge  cars  in  June  of  the  same  year. 
The  simple  statement  of  these  facts  when  placed  alongside  the 
figures  showing  the  growth  within  twenty  years  of  Brooklyn 
and  its  suburbs  is  convincing  testimony  that  the  transportation 
facilities  between  Brooklyn  and  Manhattan  have  practically 

stood  still,  while  the  population  and  the  passenger  traffic  out- 
stripped them.    Table  No,  XI  shows  the  population  by  de- 
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cades  of  the  counties  of  Kings,  Queens  and  Nassau  from  i860 
to  1900  inclusive : 

TABLE  NO.  XI. 

Population  Kings,  Queens  and  Nassau  Counties — 
i860  1870          1880  1890  1900 

Kings  279,122  419.921  599,495  838,547  1,166,582 
Queens             57,391  73,803        90,574  128,059  152,999 
*Nassau         55,448 

Total.  ....  336,513  493,724  690,069  966,606  1,375,029 
*  Nassau  organized  from  part  of  Queens  in  1899. 
It  will  be  noted  that  within  twenty  years  the  population  of 

Kings  County  increased  94  per  cent,  and  that  of  Queens  (with 
Nassau  added  for  comparison)  increased  130  per  cent.  This 
tremendous  growth  did  not  seem  to  impress  the  municipal  and 

State  authorities  as  calling  for  any  action  on  their  part  to  in- 
crease the  facility  of  communication  with  Manhattan  until  a 

few  years  ago.  To  their  lack  of  foresight  and  enterprise  may 

fairly  be  attributed  the  present  congested  condition  of  pas- 
senger travel. 

The  number  of  operating  companies  and  the  mileage  of  lines 
owned  and  leased  in  the  Boroughs  of  Brooklyn  and  Queens  is 
as  follows : 

Brooklyn —  Track  Mileage 
Brooklyn  Heights  R.  R.  Co.  (surface  lines)  454  miles 
Brooklyn  Heights  R.  R.  Co.  (elevated  lines)   68 

Coney  Island  &  Brooklyn  R.  R.  Co.  (surface  lines)   47  " 
Van  Brunt  St.  &  Erie  Basin  R.  R.  Co.  (surface  lines).  ...  3 

Total  572  miles 
Queens —  Track  mileage 

New  York  &  Queens  Co.  Ry.  Co.  I  miles 
New  York  &  North  Shore  Ry.  Co.  j 
When  the  fact  is  understood  that  the  chief  transportation 

problem  of  Brooklyn  relates  to  the  question  of  carrying  the 

population  to  and  from  Manhattan  without  coming  into  con- 
tact with  the  local  Brooklyn  traffic  it  is  not  difficult  to  deter- 

mine the  cause  of  the  present  conditions.  There  are  two  prin- 
cipal reasons  why  the  transportation  companies  of  Brooklyn 

have  been  unable  of  their  own  accord  to  furnish  relief  from 

the  present  congested  conditions  of  travel : 
First.  The  converging  of  the  several  long  lines  of  heavy 

traffic  into  a  few  narrow  lanes  kading  to  the  bridge  and  the 
ferries,  and  the  failure  of  the  city  authorities  to  provide  more 
and  wider  avenues  of  approach. 

Second.  The  physical  limitations  of  the  present  bridge  and 
its  Manhattan  terminus  and  the  steady  refusal  of  the  people  to 
make  greater  use  of  the  ferries. 

It  became  apparent  long  ago  to  the  citizens  of  Brooklyn,  who 
had  the  time  and  inclination  to  acquaint  themselves  with  the 
governing  conditions,  that  no  considerable  amount  of  relief 
could  be  expected  until  there  was  a  radical  improvement  in  the 
means  of  communication  with  Manhattan.  Under  the  wise 

leadership  of  President  Greatsinger,  who  immediately  after 
coming  to  Brooklyn  discovered  the  root  of  the  trouble,  the 
transportation  companies  have  been  pressing  the  municipal 
authorities  for  an  immediate  amelioration  of  the  situation  by 

the  adoption  of  well-considered  plans  for  which  the  trans- 
portation companies  proposed  to  pay.  All  of  these  plans  re- 

lated in  one  way  or  another  to  increasing  the  carrying  capacity 
of  the  present  bridge  and  affording  immediate  temporary  relief. 

The  plan  known  as  the  Martin  plan  for  expanding  the  Man- 
hattan terminals,  and  connecting  the  present  bridge  with  the 

new  bridges  under  construction,  failed  to  receive  the  approval 

of  the  municipal  authorities,  although  it  had  already  been  ap- 
proved by  the  board  of  expert  engineers  appointed  by  the  city 

and  by  the  chief  engineer  of  the  bridge  department,  by  the 

engineers  of  the  transportation  companies,  and  had  been  ac- 
cepted by  the  management  of  the  railroads.  In  his  recent 

annual  message  to  the  Board  of  Aldermen  the  Mayor,  Mr. 

Low,  said :  "Two  plans  have  been  suggested  for  the  purpose, 
both  of  which  have  some  merit,  but  neither  of  which  is  free 
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from  serious  objection.  A  third  plan  is  now  under  considera- 
tion which  may  solve  the  problem  better  than  either  of  the 

others.  The  choice  between  these  three  plans  must  be  made 

at  an  early  date."  It  is  quite  clear  that  the  delay  rests  with  the 
municipal  authorities  and  that  the  railroads  are  simply  await- 

ing their  convenience. 
The  construction  of  four  additional  loops  for  the  surface 

lines  at  the  Manhattan  terminal  will  not  increase  the  carrying 
capacity  of  the  bridge,  although  it  will  assist  in  scattering  the 
concentration  of  people  in  the  terminal  over  a  wider  area. 

President  Greatsinger's  second  plan  was  intended  for  the  relief 
of  the  congestion  of  cars  and  vehicles  at  Sands  Street  and 

Washington  Street,  Brooklyn.  It  was  a  proposal  that  the  rail- 
road companies  construct  an  incline  and  elevated  structure 

over  Sands  Street,  leading  from  Washington  Street,  near  Con- 
cord, and  passing  on  a  level  with  the  bridge  floor  to  a  point 

on  the  bridge  roadways,  where  a  connection  could  be  made 
with  the  present  surface  tracks.  Under  this  plan  the  greater 
number  of  the  surface  cars  bound  for  Manhattan  would  avoid 

crossing  the  traffic  on  Sands  Street  returning  from  Manhattan. 
This  plan,  it  is  understood,  is  also  awaiting  the  approval  of  the 
municipal  authorities.  A  proposal,  made  many  times  within 
recent  years  by  the  citizens  of  Brooklyn  for  the  widening  of 
Livingston  Street  and  its  devotion  to  the  necessities  of  the 
surface  lines,  appears  also  to  be  languishing,  while  the  railroad 

companies  are  anxious  to  have  the  improvement  made.  Presi- 
dent Greatsinger  had  other  plans  of  equal  importance  for  the 

giving  of  immediate  relief  which  he  would  be  glad  to  carry 
into  effect,  but  has  been  deterred  from  pressing  them  owing  to 

the  evident  lack  of  sympathetic  co-operation  on  the  part  of  the 
municipal  authorities.  The  outlook  seems  to  be  that  no  plans 
for  immediate  relief  will  be  authorized,  and  that  the  first  relief 

experienced  will  be  upon  the  completion  of  the  new  Williams- 
burg Bridge  next  January  or  soon  after. 

The  problem  for  solution,  as  it  relates  to  permanent  future 
relief,  may  be  stated  under  three  headings : 

First.  To  widen  existing  streets  or  open  new  avenues  lead- 
ing toward  the  present  bridge  and  the  new  bridges  now  under 

construction ;  and  for  the  city  to  co-operate  with  the  railroads 
in  making  these  avenues  of  approach  toward  Manhattan  avail- 

able for  the  uninterrupted  use  of  surface  and  elevated  rapid 
transit  routes. 

Second.  Such  additions  of  tracks,  inclines  and  other  con- 
nections as  will  enable  the  companies  to  furnish  rapid  move- 

ment not  only  to  the  present  population  but  to  the  greatly 
increased  population  and  passenger  traffic  which  is  certain  to 
come.  The  construction  of  additional  tracks  on  existing  fran- 

chises should  take  such  form  as  will  enable  fast  express  service 

to  be  operated  for  the  long-distance  riders,  with  an  entire 
separation,  if  possible,  of  the  long  and  short-haul  traffic. 

Third.  To  provide  a  means  (by  subway  or  elevated  struc- 
ture) of  distributing  and  collecting  in  the  business  district  of 

Manhattan  the  traffic  from  Brooklyn  and  suburban  Long 
Island  without  throwing  the  greater  part  of  it  upon  the  local 
Manhattan  lines.  There  should  be  not  merely  a  local  terminal 

for  each  bridge  and  tunnel  in  Manhattan,  but  a  means  of  inter- 
course between  these  terminals,  so  that  a  circulating  system  of 

train  and  car  service  may  act  as  an  agency  for  distributing  and 
collecting  the  traffic. 

The  vastly  increased  means  of  communication  with  Man- 
hattan which  the  Boroughs  of  Brooklyn  and  Queens  are  to 

enjoy  within  a  few  years  is  destined  to  have  almost  a  revolu- 
tionary effect  upon  the  routing  and  volume  of  traffic.  The 

creation  of  new  rapid  transit  routes  will  not  only  create  new 
traffic  but  will  also  break  up  and  change  the  flow  of  traffic  in 
existing  channels.  What  the  new  alignment  will  be  can  only 
be  conjectured.  It  will  depend  to  a  certain  extent  upon  the 
capacity  of  the  bridges  and  tunnels,  but  to  a  greater  extent 
upon  the  arrangement  and  combination  of  the  lines  operating 
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over  and  through  them,  and  to  a  still  greater  extent  upon  the 
convenience  of  these  lines  to  the  business  district  of  Man- 

hattan. In  this  connection  some  of  the  details  of  the  new 

bridges  will  be  of  interest.  There  are  presented  herewith 

diagrams  showing  in  cross-section  the  trackage  and  other 
transportation  arrangements  of  the  three  new  bridges  over  the 
East  River,  also  for  comparison  a  cross-section 
of  the  present  Brooklyn  Bridge. 

Various  statistics  of  travel  over  the  present 
bridge  have  been  published  from  time  to  time, 
but  the  latest  record  taken  is  shown  below. 

On  Nov.  10  an  accurate  count  was  taken  by 
the  Brooklyn  Heights  Railroad  Company  of 
the  number  of  passengers  carried  by  surface, 
elevated  and  bridge  cars  over  the  bridge  during 

twenty-four  hours.  On  the  same  day  a  count 
was  taken  by  bridge  employees  of  the  number 
of  people  that  walked  over  the  bridge,  also  the 
number  in  vehicles  on  the  carriageways.  Table  No.  XII  gives 
the  totals  of  the  respective  classes  of  traffic  in  each  direction 

for  the  twenty-four  hours  : 
TABLE  NO.  XII. 

STATEMENT  OF  PASSENGERS  PASSING  OVER  BROOKLYN 
BRIDGE  NOV.  10,  1902 

5:30  P.  M.  TO  6:30  P.  M. 

In  surface  cars  to  Brooklyn   I3,700 
Bridge  railway  to  Brooklyn   26,926 
Promenade,  to  Brooklyn   1,526 
In  vehicles  (estimated)   550 

Total  for  one  hour   42,702 

CROSS-SECTION  OF  PRESENT   BROOKLYN   BRIDGE  STRUCTURE 

The  vehicle  traffic  on  the  roadways  for  the  month  of 

November,  1902,  was  as  follows: 
Single  horses   2,384 
Single-horse  vehicles   64,133 
Double-horse  vehicles   31,200 

To To 

Manhattan Brooklyn Total 
In  surface  cars  ■  ■  ■  74.852 

72,808 147,660 In  bridge  cars  •  ■  •  65.934 

49,169 

115.103 

In  elevated  cars  
8,716 

10,125 
18,841 

Local  pass's  (bridge  only) 
. ..  13.780 

11.913 25,693 

Totals  .  ,  .  163,282 144.OIS 307,297 
Promenade  6,952 

7.496 
14,448 

In  vehicles  (estimated)  .  .  . 

4,100 
3,800 7,900 

Grand  totals  •  ■•  174.334 
155.311 

329,645 

Of  the  133,944  elevated  railway  passengers  carried  on  the 
bridge  railway  tracks  only  about  13  per  cent  were  carried  in 

Total   97.717 
Average  for  Sundays   500 
Average  for  week  days   3.190 

The  greater  proportion  of  the  weekday  vehicle  traffic  crosses 
the  bridge  toward  Manhattan  from  6  a.  m.  to  9  a.  m.,  and  to- 

ward Brooklyn  from  4:30  p.  m.  to  6:30  p.  m. 
The  completion  of  the  Williamsburg  Bridge  is  promised  in 

the  early  part  of  1904,  but  it  is  almost  certain  that  it  will  be 
some  months  or  a  year  later  when  the  approaches  and  terminal 
arrangements  in  Manhattan  will  be  completed.  The  municipal 
authorities  have  not  yet  decided  upon  the  plans  for  street 
widening  and  the  opening  of  new  avenues  of  approach,  nor 

CROSS  SECTION  OF  MANHATTAN  BRIDGE 

through  trains,  and  87  per  cent  were  compelled  to  transfer  to  or 
from  bridge  trains. 

Of  the  total  passenger  traffic  on  the  bridge  45  7-10  per  cent 
was  carried  in  trolley  cars,  48  2-10  per  cent  in  bridge  trains, 
and  only  6  i-io  per  cent  in  elevated  railway  trains. 

During  the  morning  and  evening  rush  hours  the  heaviest 
traffic  for  one  hour  was  shown  to  be  as  follows : 

7:30  A.  M.  TO  8:.30  A.  M. 

In  surface  cars  to  Manhattan   15,251 
Bridge  railway  to  Manhattan   25,277 
Promenade,  to  Manhattan   869 
In  vehicles  (estimated)   48c 

Total  for  one  hour   41,877 

upon  the  plans  for  the  necessary  terminal  arrangements  for 
the  surface  and  elevated  lines  and  the  connection  by  elevated 
or  subway  with  the  other  bridges  and  tunnels.  Public  policy 
would  seem  to  demand  that  no  further  time  be  lost  in  agreeing 
upon  the  plans  and  having  them  promptly  executed.  Any 
delay  in  the  completion  of  the  necessary  terminal  arrangements 
will  amount  practically  to  a  delay  in  the  completion  of  the  main 
span.  The  Brooklyn  people,  for  whose  benefit  the  bridge  is 
intended,  will  not  care  to  use  it  if  they  are  to  be  dumped  out 
in  a  local  or  temporary  terminal  on  the  Manhattan  end,  i]^ 
miles  from  the  Wall  Street-City  Hall  district,  without  .suitable 
means  of  reaching  their  destination. 

It  will  be  seen  from  the  diagram  that  this  bridge  is  to  have 
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two  tracks  for  elevated  trains  and  four  tracks  for 

the  surface  trolley  cars.  By  this  arrangement  it 
is  plainly  evident  that  the  bridge  is  to  be  devoted 
mainly  to  such  traffic  as  can  be  handled  by  the 
Brooklyn  surface  lines.  There  are  a  very  large 
number  of  surface  lines  converging  near  the 
Brooklyn  terminal  of  this  bridge.  Many  of  these 

lines  are  crosstown  lines  serving  the  thickly- 
populated  central  section  of  the  city,  but  their 

traffic  at  present  is  light  because  of  the  incon- 
venience of  reaching  the  business  district  of  Man- 

hattan by  the  ferry  routes.  There  are  also  several 

long  lines  reaching  eastward  to  the  suburban  dis- 
tricts, and  other  lines  reaching  northward  toward 

Greenpoint  and  Long  Island  City,  which  serve 
thickly  populated  regions. 

The  Broadway  elevated  line  is  the  only  elevated 
road  tributary  to  this  bridge.  It  furnishes  a  direct 
route  to  East  New  York,  and  with  the  incline  now 
building  at  Cypress  Hills  the  trains  may  pass  to 
the  surface  and  run  through  to  Richmond  Hill 

and  Jamaica.  With  a  5-cent  fare  and  through 
train  service  to  Manhattan  this  elevated  line  will 

certainly  command  a  traffic  which  will  render 
necessary  a  third  track  from  the  bridge  to  East 
New  York  for  its  fast  express  train  service. 

The  traffic  capacity  of  this  bridge,  when  worked 
to  the  maximum,  may  be  closely  estimated.  Based 
upon  the  experience  with  the  present  bridge  there 
would  seem  to  be  no  reason  why  the  two  trolley 
tracks,  free  from  the  interruption  of  team  traffic, 
cannot  comfortably  handle  toward  Manhattan  700 

surface  cars  per  hour,  350  on  each  track.  Fig- 
uring a  maximum  of  fifty  passengers  per  car 

would  give  35,000  passengers  per  hour  on  the  sur- 
face lines.  If  the  elevated  trains  are  to  maintain 

a  good  average  speed  on  the  bridge  it  will  not  be 
safe  to  operate  more  than  sixty  per  hour,  or  one 
minute  apart.  Figuring  six  cars  per  train  and  a 
maximum  average  of  eighty  passengers  per  car 
we  have  28,800  passengers  per  hour,  making  a 
grand  total  of  63,800  passengers  per  hour  in  one 
direction.  It  is  hardly  possible  that  this  maximum 
passenger  movement  will  be  realized  at  the  outset, 
and  certainly  not  until  the  plans  for  delivering  the 
people  near  the  business  district  in  Manhattan  are 
completed. 

Bridge  No.  3,  known  as  the  Manhattan  Bridge, 
will  probably  not  be  completed  before  1907.  Its 
Manhattan  terminal  is  to  be  near  Canal  Street  and 

Forsythe  Street,  about  two  blocks  east  of  the 
Bowery.  Its  Brooklyn  terminal  has  not  yet  been 
definitely  announced.  The  diagram  indicates  that 
this  bridge  is  to  have  four  tracks  for  the  surface 
trolley  cars  and  four  tracks  for  elevated  trains. 
Its  passenger  carrying  capacity  will,  therefore,  be 
considerably  greater  than  any  of  the  other  bridges. 
Figured  upon  the  same  basis  as  the  Williamsburg 
Bridge,  its  maximum  capacity  should  be  92,600 

passengers  per  hour  in  one  direction.  This  bridge 
will  serve  all  of  the  lines  that  are  served  by  the 

present  bridge,  and  will  be  capable  of  serving 
others  that  are  not  now  able  to  run  over  the  pres- 

ent bridge.  It  will  make  possible  a  division  of 
lines  and  probably  a  division  of  territory  with  the 

present  bridge  that  will  greatly  simplify  the  opera- 
tion of  both.  The  present  bridge  will  have  to  pass 

through  a  period  of  reconstruction  within  a  few 

years,  which  may  make  considerable  interruption 
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if  not  a  temporary  suspension  of  its  traffic.  Tlie  Manhattan 

Bridge  during  the  period  of  reconstruction  will  have  to  carry- 
its  full  quota  of  the  traffic.  The  striking  feature  of  the  Man- 

hattan Bridge  is  the  adaptability  of  its  location  for  handling 
practically  all  the  train  service  of  the  elevated  railway 
system  of  Brooklyn,  except  the  Broadway  line,  should  it 
be  required  to  do  so.  With  the  building  of  a  small  amount 
of  connecting  elevated  structure  this  bridge  will  be  able 
to  serve  the  Myrtle  Avenue,  the  Lexington  Avenue,  the 
Fulton  Street  and  the  Fifth  Avenue  elevated  lines  with 

their  several  suburban  connections.  Its  completion  will  mark 
the  time  of  the  first  real  relief  to  the  congestion  of  traffic 
on  the  present  bridge.  If  the  municipal  authorities  build 

wisely  upon  the  knowledge  that  this  bridge  is  destined  to  be- 
come the  greatest  single  artery  of  travel  between  Brooklyn 

and  Manhattan  there  will  be  ample  provision  made  on  botli 

sides  of  the  river  for  wide  avenues  of  approach  and  their  de- 
votion, not  to  the  setting  out  of  flower  beds  and  grass  plots, 

but  to  the  single  purpose  of  facilitating  interborough  com- 

-co- Street  RaHwaij  Juut 

CROSS-SECTION  OF  BLACKWELL'S  ISLAND  BRIDGI 

munication  by  trolley  car  and  elevated  train.  At  the  Man- 
hattan terminal  there  should  be  a  most  comprehensive  plan  for 

the  distribution  and  collection  of  the  traffic  by  means  of  sub- 
ways or  elevated  structures.  There  should  be,  as  one  of  the 

connections  of  this  bridge,  a  crosstown  line  over  or  under 
Canal  Street  to  West  Street,  connecting  with  all  the  north  and 
south  lines,  and  these  connections  should  be  made  one  of  the 

important  features  of  the  operation.  But  the  principal  distrib- 
uting agency  of  this  bridge  should  be  a  subway  which  will  be 

sufficiently  commodious  to  take  the  passengers  by  trolley  car 
and  elevated  train  direct  to  the  Wall  Street  district.  When  the 

people  of  Brooklyn  awake  to  the  fact  that  this  bridge  means 
more  to  their  city  from  a  rapid  transit  standpoint  than  any 
other  single  factor  there  will  be  a  demand  that  no  narrow  or 
niggardly  policy  be  pursued  in  enabling  the  transportation  lines 
to  use  it  to  the  full  capacity. 

Bridge  No.  4,  known  as  the  Blackwell's  Island  Bridge,  al- 
though different  in  construction,  is  similar  to  the  Williamsburg 

Bridge  in  its  traffic  capacity.  It  has  four  tracks  for  trolley  cars 
and  two  tracks  for  elevated  trains.  The  Manhattan  terminal 

is  to  be  at  Fifty-Ninth  Street  and  Second  Avenue,  and  the 
Long  Island  City  terminal  near  Ravenswood  Park.  There  are 

no  elevated  roads  at  present  in  Long  Island  City,  and  the  pro- 
vision for  running  elevated  trains  over  this  bridge  is  therefore 

a  little  obscure,  unless  it  was  intended  that  the  Manhattan 
Elevated  road  should  send  a  portion  of  its  Second  Avenue  train 
service  to  Long  Island  City.  It  should  be  borne  in  mind  that 
here  the  conditions  are  entirely  different  from  those  surround- 

ing the  other  bridges  which  propose  to  deliver  their  traffic  to 
the  business  district  without  transferring  it  to  the  local  lines. 

The  passengers  coming  by  the  Blackwell's  Island  Bridge  must 
necessarily  change  to  the  local  Manhattan  lines  and  pay 
another  fare  to  reach  the  shopping  or  business  districts.  This 
being  the  ease  the  plan  to  run  the  Second  Avenue  trains  to 
Long  Island  City  appears  to  be  a  practicable  and  a  reasonable 
arrangement. 

The  operation  of  the  trolley  cars  of  the  surface  lines  from 
Long  Island  City  to  Manhattan  will  be  a  wonderful  stimulus 

to  the  growth  of  traffic  in  the  Borough  of  Queens.  It  is  prob- 
able that  the  traffic  capacity  of  this  bridge  is  several  years  in 

advance  of  the  actual  requirements.  A  great  many  of  the 
vacant  lots  in  Queens  must  be  built  upon  before  there  will  be  a 
traffic  of  63,800  people  coming  to  Manhattan  in  one  hour.  But 

this  ample  provision  for  the  future  is  an  invi- 
tation for  an  increase  of  population  which  will 

be  certain  to  follow. 

THE  LONG  ISLAND  tSTEAM)  RAILROAD 

The  fact  that  certain  of  this  company's  lines 
are  to  be  equipped  for  electric  operation,  and 
that  the  trains  are  to  go  through  the  new 

tunnels  to  Manhattan  makes  it  a  subject  of  in- 
terest. A  map  of  the  western  half  of  its  lines 

is  shown  herewith,  upon  which  the  lines  to  be 
operated  electrically  are  indicated.  This  map 
covers  all  the  points  within  a  distance  of  50 
miles  to  60  miles  of  the  East  River,  which  may 
be  said  to  be  directl}  tributary  in  passenger 
traffic  to  Manhattan,  Brooklyn  and  Queens. 
As  a  basis  for  a  proper  understanding  of  the 
existing  conditions  it  should  be  remarked  that 
this  railroad  has  not  heretofore  been  a  factor 

of  great  consequence  in  the  local  transporta- 
tion problem  of  Greater  New  York.  This  has 

been  true,  because  of  its  inability  to  deliver 
1  passengers  direct  to  the  business  district  of 
^  Manhattan  within  a  reasonable  time.    On  ac- 

count of  its  terminals  at  Flatbush  Avenue 

(Brooklyn)  and  at  Long  Island  City  being 
twenty  minutes  to  thirty-five  minutes  away  from  the  lower  end 
of  Manhattan,  and  the  inconvenience  of  one  or  more  transfers, 

it  could  not  attract  any  considerable  number  of  permanent  resi- 
dents doing  business  in  Manhattan.  Its  passenger  traffic  has, 

therefore,  been  largely  local.  In  the  development  of  the  terri- 
tory of  Long  Island  outside  of  Brooklyn  and  Queens  it  has 

done  the  work  of  a  pioneer,  and  still  remains  the  factor  of 
primary  importance.  The  fact  that  about  50  per  cent  of  its 
gross  earnings  is  made  in  the  four  summer  months  indicates 
better  than  anything  that  can  be  said  of  the  character  of  its 
business.  A  glance  at  the  map  will  show  that  its  lines  are 
located  with  reference  to  serving  the  territory  along  the  Atlan- 

tic Coast  and  Long  Island  Sound,  as  well  as  Central  Long- Island. 

Table  No.  XIII  shows  the  number  of  passengers  carried  by 
years  from  1893  to  1902  inclusive.  It  will  be  noticed  that  there 
was  a  decline  in  the  passenger  traffic  from  1893  to  1898,  since 
which  time  it  has  gradually  increased. 

Prior  to  1893  Long  Island  Railroad  had  a  practical 
monopoly  of  the  available  routes  to  the  shores  of  I-ong  Island, 
and  carried  almost  all  of  the  excursion  travel  to  the  South 

Shore  resorts  within  an  hour's  ride  of  the  East  River.  The 
development  of  the  Brooklyn  electric  roads,  which  commenced 
at  about  that  time,  was  continued  for  many  years,  and  reached 
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its  maximum  in  1898,  since  which  time  practically  no  additional 
electric  lines  have  been  built.  The  enormous  excursion  traffic 

developed  by  the  surface  electric  roads  to  the  nearby  shore 
resorts  resulted  in  diverting  passengers  from  the  Long  Island 
Railroad  and  the  resorts  served  by  it.  Furthermore  the  surface 
lines  started  new  resorts  at  their  terminals,  and  succeeded  in 

Cross  Section  of  Elevated  Railway. 

TABLE  NO.  XIII. 
STATEMENT  OF  NUMBER  OF  PASSENGERS  CARRIED— FISCAL 

YEARS  ENDING  JUNE  30,  1893  TO  1902,  INCLUSIVE 
1902   16,611,102 
1901    14,520,218 
1900   12,387,649 
1899   11,777,205 
1898   11,386,772 
1897  No  figures 
1896   13,934.534 
1895   13,768,163 
1894   13,919,249 
1893    14,498,762 

Crops  Section  of  Subway. 
ATLANTIC  AVENUE  IMPROVEMENT 

drawing  to  them  the  natural  increase  that  otherwise  would 
naturally  have  gone  to  the  Long  Island  Railroad. 

In  1899,  by  virtue  of  an  arrangement  with  the  Brooklyn 

Rapid  Transit  Company,  the  Long  Island  Railroad  com- 
menced to  operate  its  Jamaica  express  trains  over  the  Brook- 

lyn Elevated  structure  from  the  incline  at  Flatbush  Avenue 
and  Atlantic  Avenue  to  the  Brooklyn  Bridge,  thus  making 

W  ILLIA^lSIU'RC.  m^lDCK,  VHO^l  IiRii(  )KT.YN 

In  1898  the  management  of  the  Long  Island  Railroad  in- 
augurated the  policy  of  providing  a  train  and  car  service  con- 

siderably in  excess  of  the  actual  traffic  requirements  for  the 
purpose  of  inviting  an  increased  passenger  business.  This 

policy  has  been  carried  out  in  a  generous  spirit  during  the  suc- 
ceeding years,  and  the  results  are  reflected  in  a  steady  gain  in 

passenger  traffic. 

l-.l.KVATED  RAILWAY  STRUCTURE— APPROACH  TO  WILLIAMS- 
BURG BRIDGE,  BROOKLYN  SIDE 

direct  through  service  between  Jamaica  and  the  Brooklyn Bridge. 

As  tending  still  further  to  illustrate  the  existing  conditions 
of  passenger  traffic  Table  No.  XIV  is  presented.  It  shows, 

among  other  things,  that  each  passenger  was  carried  an  aver- 
age distance  in  1902  of  14.49  miles,  and  that  the  average 

amount  received  from  each  passenger  was  20.5  cents. 
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TABLE  NO.  XIV. 
Passenger  Traffic  Statistics  Long  Island  Railroad. 

1898 

1899 
1900 

1901 

1902 

Miles  of  road..   
fir5.29 

379.48 
379.48 

380.27 395.98 
Aveiage   miles   each  passenger was  carried  

13.54 14.20 

13.78 
13.69 14.49 

Average    earnings    from  each passenger  (cents)  
W.74 21.17 30.18 18.2 20.5 

Average  earnings  per  passenger 
per  mile  (cents)   

1.53 

1.49 
1.46 1.329 1.413 Average  number  of  passengers 

50.93 54.45 54.25 64.52 67.06 Average  number  of  passengers  in each  car    
15.17 

16.01 

16 

i,0a7,4bl 
3,071,841 

3,145,658 3,081^332 

3,.589",i09 Several  years  ago  Mr.  Theodore  Cooper  made  a  study  of  the 
traffic  on  the  Manhattan  Elevated  road  and  discovered  that  the 

average  haul  per  passenger  was  3.4  miles,  which  for  the  5-cent 
fare  makes  about  the  same  rate  per  passenger  per  mile  as  the 
Long  Island  Railroad  received  in  1902,  viz.:  1.4  cents.  The 
average  number  of  passengers  per  train  and  per  car  indicate 
that  there  is  still  opportunity  for  increased  density  of  traffic 
without  approaching  the  limit  of  crowding,  with  which  the 
average  New  Yorker  is,  unfortunately,  too  familiar. 

Table  No.  XV,  which  follows,  shows  the  traffic  by  months 
for  the  calendar  year  1902,  and  indicates  the  wide  variation 
between  the  winter  and  summer  traffic : 

TABLE  NO.  XV. 

STATEMENT  OF  NUMBER  OF  PASSENGERS  CARRIED,  BY 
MONTHS,  FOR  1902 

January   870,209 
February   800,277 
March   974,927 
April.    1,168,665 
May   1,379,819 
June   1,827,262 
July   2,522,258 
August   2,571,369 
September   1,641,150 
October   1,141,190 
November   1,081,005 
December  (1901)   898,017 

At  the  present  time  the  average  number  of  passengers  com- 
ing from  points  on  the  Long  Island  Railroad  and  going  to 

Manhattan  in  the  ma.Kimum  hour  of  the  morning  is  estimated 

at  15,000.  One-third  of  these  reach  Manhattan  by  way  of  Flat- 
bush  Avenue  (Brooklyn),  and  two-thirds  by  way  of  Long 
Island  City  (Thirty-Fourth  Street  Ferry).  The  daily  passenger 
train  service  in  and  cut  of  Long  Island  City  is  425  trains,  with 
2300  cars,  and  in  and  out  of  Flatbush  Avenue  (Brooklyn)  it 
IS  266  trains,  with  io,io  cars. 

The  average  daily  distribution  of  travel  on  the  Thirty-Fourth 
Street  Ferry  is  shown  graphically  by  .the  following  diagram, 
made  up  from  the  record  of  five  week  days  in  October,  1900. 
A  considerable  proportion  of  the  passengers  using  this  ferry  is 
brought  to  it  by  the  surface  trolley  lines  of  the  Borough  of 

Queens. As  previously  stated  the  map  presented  herewith  of  the  Long 
Island  Railroad  shows  what  portion  of  the  lines  tributary  to 
Manhattan  it  is  proposed  to  operate  by  electricity.  The  names 

and  mileage  of  these  lines  is  as  follows : 
Long  Island  City  to  Manhattan  Beach   16.10  miles 

Glendale  Junction  to  Rockaway  Park   10.31  " 
Hammels  to  Valley  Stream   8.37  " 
Long  Island  City  to  Port  Washington   18.18  " 
Whitestone  Junctioii  to  W'hitestone  Landing   4.78  " 
Glendale  Junction  tl  Rockaway  Junction   4.34  " 
Flatbush  Avenue  (^  Doklyn)  to  Jamaica   9.63 

Total  

The  present  pla 

be  operated  by  tl 
conductor.  The  ti 

ably  run  to  Man! 

. . .  .j   71.71  miles is  tliat  all  the  trains  from  these  lines  will 

muHtiple  unit  system,  with  the  third-rail 
ns  fVom  the  six  lines  first  named  will  prob- 
tan!  by  way  of  Long  Island  City  and  the 
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Thirty-Fourth  Street  tunnel.  The  trains  from  Jamaica  by  way 
of  Flatbush  Avenue  will  probably  run  to  the  Battery  or  the 
City  Hall,  in  Manhattan,  by  way  of  the  Interborough  Rapid 
Transit  Company  tunnel.  A  map  and  profile  of  the  Brooklyn 
extension  of  the  Rapid  Transit  subway,  including  the  tunnel 
under  the  East  River,  is  shown  herewith.  The  present  amount 

of  train  service  local  to  the  lines  affected  by  the  proposed  elec- 
trical development  is  as  follows  : 

West-bound  to  Long  Island  City,  daily,  150  trains,  660  cars. 
East-bound  from  Long  Island  City,  daily,  150  trains,  660 

cars. 

Maximum  train  movement  one  way,  one  hour,  twenty  trains, 

135  cars. 
Maximum  train  movement  one  way,  one  hour,  to  Flatbush 

Avenue  (Brooklyn),  ten  trains,  thirty  cars. 
It  will  be  seen  that  the  proposed  electrical  development  will 

cover  practically  all  the  lines  within  a  radius  of  20  miles  of  the 
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DISTRIBUTION  OF  TRAVEL  ON  THIRTY-FOURTH  STREET 
FERRY  OF  LONG  ISLAND  RAILOAD— AVERAGE  OF 

FIVE  DAYS  IN  OCTOBER,  1900 

East  River.  Beyond  that  the  lines  to  the  eastward  will  con- 
tinue to  be  operated  by  steam  power  as  at  present,  or  until  other 

and  more  comprehensive  plans  are  formulated.  Although  it 
has  not  been  definitely  announced,  it  is  believed  that  when  the 
steam  trains  from  the  east  reach  the  zone  of  electric  operation 
they  will  be  taken  by  electric  locomotives  and  run  through  to 
Manhattan  by  one  or  the  other  of  the  tunnels,  thus  affording 
through  rapid  transit  to  the  long  distance  as  well  as  to  the 
short-haul  passengers. 

Taking  Jamaica  as  a  common  point  to  illustrate  the  proposed 
saving  of  time  under  electric  operation,  we  find  that  the  present 
running  time,  Jamaica  to  Manhattan,  via  Flatbush  Avenue,  is 
fifty-five  minutes.  Under  electric  operation  it  is  proposed  to 
deliver  the  passenger  by  this  route  in  Manhattan  in  thirty-five 
minutes,  a  saving  of  twenty  minutes.  The  present  running 

time,  Jamaica  to  Manhattan,  via  Thirty-Fourth  Street  Ferry, 
is  thirty  minutes.  It  is  proposed  under  electric  operation  to 
deliver  the  passenger  by  this  route  in  Manhattan  in  twenty 
minutes,  making  a  saving  of  ten  minutes. 

Being  the  most  gigantic  work  of  its  kind  ever  undertaken  in 
this  country,  the  Pennsylvania-Long  Island  Railroad  tunnel, 
from  New  Jersey  to  Long  Island,  with  its  great  passenger 

terminal  underground  at  Thirty-Third  Street  and  Seventh 
Avenue,  Manhattan,  is  naturally  a  subject  of  much  interest  to 
railroad  men  of  all  classes.  While  the  tunnel  itself  is  of  interest 
the  chief  interest  centers  around  matters  of  equipment  and 
operation.  Its  completion  is  so  many  years  hence  that  at  this 
time  many  of  the  plans,  while  carefully  studied  out,  are  still  too 

incomplete  and  indefinite  to  warrant  publication.  A  most  in- 
teresting contribution  to  our  present  study  of  this  stupendous 

undertaking  is  shown  in  Table  XVI,  which  gives  figures  con- 
cerning the  track,  car,  train  and  traffic  capacity  of  the  pro- 

posed underground  Manhattan  passenger  station,  also  the  same 

figures  for  other  large  passenger  terminals  to  be  used  in  com- 

parison : TABLE  XVI. 
STATEMENT  OF  TRAFFIC  CAPACITY  OF  PROPOSED  PENNSYL 

VANIA-LONG  ISLAND  RAILROAD  TERMINAL  PASSENGER 
STATION  AT  THIRTY-THIRD  STREET  AND  SEVENTH 

AVENUE,  MANHATTAN,  AS  COMPARED  WITH 
THE    KNOWN    TRAFFIC    CAPACITY  OF 
OTHER  LARGE  PASSENGER  TERMI- 

NALS. 

Station. 

Manhattati  (proposed new  station)  
Jersey  City  Fhiladelpliia  Pittsburg   
Camden    
Long  Island  City  
South  Boston  
North  Boston  __. 
St.  Paul  (proposed new  station)  

Number Stub 
Tracks Under 
Shed. 

6 
la 

16 

14 

la 
15 
28 

23 

Number Through 
Tracks 
Under 
Shed. 

Approxi- 

mate 

Car Capacity 

37r 

160 
159 

216 
144 

110 
283 
196 
195 

Length Lin'l  Feet 
Track, 

Clear 

Standing 

Room. 

26,490 

10,860 10,750 14,695 

9,760 

7,420 

19,240 
14,385 

13,690 

Toial 
Trains 

Oper-ted 

Within 
24  Hours 

*960 

246 

499 

288 

172 
423 
737 

700 

202 

Greatest Number 
of  Trains 
Within One  Hour. 

§120 

22 
45 

40 
28 

35 

*  960  is  about  43  per  cent  over  the  Jersey  City  and  Long  Island  City stations  combined. 
§  120  is  about  111  per  cent  over  the  Jersey  City  and  Long  Island  City  stations combined. 
Note. — It  is  understood  there  are  to  be  two  tunnels  to  Long  Island  City 

with  four  tracks,  and  one  tunnel  from  Manhattan  to  New  Jersey,  with  two 
tracks.  The  maximum  capacity  of  the  Long  Island  City  tunnels,  with  trains 
two  minutes  apart,  will  be  sixty  trains  per  hour  in  one  direction,  or  120  trains 
per  hour  in  both  direction.  The  maximum  capacity  of  the  New  Jersey  tunnel 
on  the  same  basis  will  be  thirty  traiiis  per  hour  in  one  direction,  or  sixty 
trains  per  hour  in  both  directions. 

Figuring  eight  cars  per  train  and  a  maximum  of  eighty  pas- 
sengers per  car  it  appears  that  the  maximum  hourly  carrying 

capacity  of  the  Long  Island  City  tunnel  in  one  direction  is 

38,400  passengers,  and  the  New  Jersey  tunnel  19,200  pas- 
sengers. 

Notwithstanding  it  is  to  be  underground  it  will  be  seen  that 
this  passenger  terminal  is  to  have  a  greater  number  of  feet  of 
clear  standing  room  on  its  tracks  and  a  greater  car  and  train 
capacity  than  any  other  large  terminal  in  this  country.  Having 

been  planned  upon  a  most  liberal  scale  it  remains  to  be  deter- 
mined how  soon  there  will  be  sufiicient  traflic  to  utilize  its 

facilities  to  their  maximum  limit. 

It  is  understood  that  practically  all  of  the  through  trains  and 
a  fair  proportion  of  the  suburban  trains  of  the  Pennsylvania 
and  Lehigh  Valley  roads  will  run  to  Manhattan  through  this 
tunnel.  As  with  the  Long  Island  road,  it  is  believed  that  the 
through  trains  coming  from  beyond  the  zone  of  multiple  unit 

electric  operation  will  be  drawn  by  electric  locomotives.  In- 
formation is  not  available  at  this  time  as  to  what  extent  the 

Pennsylvania  Railroad  intends  to  equip  its  lines  for  suburban 
electric  operation.  Many  of  the  suburl)an  trains  will  continue 
running  to  Jersey  City  for  the  accommodation  of  those  whose 
business  is  convenient  to  the  downtown  ferries.  An  interesting 
detail  of  the  tunnel  operation  is  that  it  is  proposed  to  send  all 
the  trains  coming  from  New  Jersey  (except  those  that  are  to 
immediately  return  to  New  Jersey)  under  the  East  River  to 
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Long  Island  City,  stopping  just  long  enough  in  the  Manhattan 
terminal  to  discharge  passengers,  haggage,  etc.  In  the  yard 
at  Long  Island  City  the  ordinary  functions  of  tearing  apart  and 
making  up  trains,  cleaning,  inspecting  and  repairing  cars  will 
be  performed.  The  terminal  yard  at  Long  Island  City  is  to  be 
another  mammoth  affair,  and  will  probably  rank  as  the  largest 
terminal  passenger  yard  in  the  world.  It  is  planned  to  have  a 
car  storage  capacity  of  looo  cars,  and  will  have  facilities  for 
handling  over  looo  trains  per  day.  All  of  the  trains  of  the 

Long  Island  road  which  go  to  the  Manhattan  passenger  ter- 
minal will,  after  a  reasonable  time  for  unloading  and  reloading, 

return  to  Long  Island  City  and  thence  eastward.  It  is  not  at 
present  contemplated  that  any  trains  will  be  run  through  from 
points  on  Long  Island  to  points  in  New  Jersey  or  beyond,  or 
vice  versa,  although  it  will  be  possible  to  do  so  with  special 
trains  when  desirable. 

That  portion  of  the  Long  Island  Railroad,  between  Flatbush 
Avenue  (Brooklyn)  and  Jamaica,  a  distance  of  about  lo  miles, 
operates  on  the  surface  of  Atlantic  Avenue,  and  crosses  at 

grade  a  great  many  busy  streets.  There  are  eight  grade  cross- 
ings with  trolley  lines  between  Flatbush  Avenue  terminal  and 

East  New  York.  The  work  of  eliminating  these  grade  cross- 
ings by  the  construction  of  a  combined  subway  and  elevated 

structure  is  now  under  way,  and  is  known  as  the  Atlantic 
Avenue  Improvement.  At  present  the  tracks  of  the  Long 
Island  Railroad  follow  the  undulating  contour  of  the  street 
surface.  The  completion  of  the  improvement  now  under  way 
will  make  practically  a  level  grade  for  the  railroad,  passing 
underground  at  some  points  and  overhead  at  others. 

Cross-section  diagrams  are  herewith  presented,  showing  the 
subway  and  elevated  construction.  It  will  be  noticed  that  when 
the  railway  is  taken  off  the  street  surface  a  trolley  line  is  to 
run  over  the  subway  and  under  the  elevated  structure.  The 
street  will  then  be  restored  to  the  purpose  for  which  it  was 

originally  intended,  and  will  become  one  of  the  principal  ave- 
nues for  east  and  west  street  traffic. 

By  means  of  this  improvement  the  Long  Island  Railroad  will 
have,  by  its  connection  with  the  Brooklyn  end  of  the  tunnel  of 

the  Municipal  Rapid  Transit  Subway,  a  continuation  or  exten- 
sion of  that  rapid  transit  route  as  far  as  Jamaica.  This  will 

render  possible  the  operation  of  through  train  service  from  the 
business  district  of  Manhattan  to  Jamaica,  where  connection 
will  be  made  with  the  train  service  of  the  entire  Long  Island 
system.  The  rnaximum  traffic  capacity  of  this  new  rapid  transit 
route  may  be  figured  approximately  upon  the  basis  of  thirty 
trains  per  hour,  two  minutes  apart. 

The  completion  of  the  two  tunnels  to  Long  Island  and  the 
accompanying  electric  installation,  by  which  this  road  will 
have  direct  communication  with  two  important  sections  of 

Manhattan,  is  apparently  destined  to  have  almost  a  revolution- 
ary effect  upon  the  growth  of  suburban  Long  Island.  The  re- 

moval of  its  principal  handicap  of  inability  to  deliver  passengers 
within  a  reasonable  time  to  Manhattan  will  enable  the  road  to 

assume  the  function,  for  which  it  is  most  admirably  adapted,  of 

furnishing  quick  and  comfortable  transportation  to  the  perma- 
nent population  along  its  lines.  Its  effect  upon  the  values  of 

real  estate  will  be  almost  incalculable.  Suburban  Long  Island 
will  then  enter  upon  an  era  of  improvement  appreciated  at  the 
present  time  only  by  those  who  have  an  eye  to  the  future.  It 
will  be  seen  that  both  tunnels  serve  with  equal  facility  the  terri- 

tory of  Central  Long  Island,  and  it  is  here  that  the  greatest 
growth  in  permanent  population  may  naturally  be  expected. 
The  rapid  transit  service,  made  possible  by  these  improvements, 
will  result  in  building  up  not  only  the  permanent  passenger 
traffic  of  the  road  but  will  insure  a  greatly  increased  summer 
traffic  to  all  points  within  a  radius  of  lo  miles  to  30  miles  of  the 
East  River. 

CONCLUSION 

It  is  of  value  and  interest  to  know  the  probable  traffic 

capacity  of  the  combined  transportation  facilities  leading  to- 

ward Brooklyn,  Queens  and  suburban  Long  Island.  The  num- 
ber of  passengers  that  can  be  carried  per  year  or  per  month, 

while  interesting,  is  not  of  particular  value.  The  number  that 
can  be  carried  in  one  day  is  getting  a  little  nearer  to  a  fact  of 
greater  value.  The  number  that  can  be  carried  in  one  direction 
in  one  hour  is  the  concrete  fact  upon  which  all  transportation 
calculations  of  real  value  must  be  based.  While  it  is  true  that 

all  calculations  at  this  time  are  purely  approximate  estimates, 
founded  upon  known  conditions  of  trackage  and  speed,  they 

are  sufficiently  accurate  for  the  present  purpose.  * 

The  following  summary  gives  the  estimated  maximum  num- 
ber of  passengers  that  can  be  handled  in  one  direction  in  one 

hour  by  each  one  of  the  bridges  and  tunnels  now  authorized 
leading  from  Manhattan  to  Brooklyn  and  Queens : 

SUMMARY  OF  ONE-WAY  HOURLY  PASSENGER-CARRYING 
CAPACITY 

Present  Brooklyn  Bridge  (present  conditions)   40,000 
Williamsburg  Bridge  No.  3   63,800 
Manhattan  Bridge  No.  2   92,600 

Blackwell's  Island  Bridge  No.  4   63,800 
Pennsylvania-Long  Island  R.  R.  Tunnel   38,400 
Municipal  Rapid  Transit  Tunnel   19,200 

Total   317,800 

It  was  shown  by  the  figures  of  present  ferry  and  bridge  travel 

to  Manhattan,  on  page  67  of  the  issue  of  Jan.  10,  that  an  aver- 
age of  269,000  people  go  from  Long  Island  and  Staten  Island 

to  Manhattan  in  one  day.  This,  it  will  be  understood,  is 
the  present  movement  in  one  direction.  The  proportion  of 
Staten  Island  passengers  to  the  whole  is  exceedingly  small. 
It  was  also  shown  that  the  present  rush-hour  movement  to 
Manhattan  was  about  64,000  in  one  hour.  Upon  the  com- 

pletion of  the  new  bridges  and  tunnels  the  number  of  people 
who  now  go  from  Brooklyn  and  Queens  to  Manhattan  during 
an  entire  day  could  be  accommodated  in  a  single  hour,  with  all 
the  transportation  facilities,  over  or  under  the  East  River, 
utilized  to  their  full  capacity.  In  the  matter  of  removing  the 
river  barriers  between  Manhattan  and  Long  Island  it  will  be 
seefi  that  the  municipal  authorities  have  plajined,  not  for  the 
immediate  needs  of  the  present,  but  for  the  future.  They  have 

planned  largely  and  broadly  and  along  the  lines  of  an  enlight- ened public  policy. 

It  now  remains  for  the  transportation  companies  who  are 

to  be  placed  in  practical  command  of  these  new  means  of  com- 
munication with  Manhattan  to  plan  for  the  future  upon  an 

equally  liberal  and  comprehensive  scale.  The  traffic  expansion 
which  these  new  bridges  and  tunnels  make  possible  cannot  be 

realized  unless  the  railroads  do  their  part.  The  vast  increase 

in  the  population  foreshadowed  by  these  improvements  calls 

for  liberal  additions  to  car  equipment  and  to  power  and  track- 

age facilities.  It  is  a  fact  well  understood  by  experienced 

transportation  men  that  to  attract  and  hold  any  considerable 

increase  of  population  the  facilities  of  travel  must  be  kept  some- 
what in  advance  of  the  actual  requirements.  With  ample  trans- 

portation facilities  and  quick  through  transit  to  Manhattan  the 

Boroughs  of  Brooklyn  and  Queens,  and  all  of  suburban  Long 

Island,  should,  within  a  few  years,  enjoy  advantages  far 

superior  to  those  of  The  Bronx  and  its  northern  and  eastern 
suburbs.  If  the  transportation  managements  recognize  these 

conditions  and  build  wisely  upon  them  it  will  hasten  the  in- 
evitable exodus  of  hundreds  of  thousands  from  Manhattan, 

and  secure  to  the  railroads  a  tremendous  increase  in  the  num- 

ber of  their  daily  patrons.  The  public  may  safely  assume  that 

the  railway  managers  are  alive  to  the  situation,  and  are  ani- 
mated by  the  desire  to  anticipate  future  requirements  in  a  broad 

and  liberal  spirit. 

In  conclusion,  the  writer  desires  to  express  to  all  of  those 

who  have  furnished  him  with  information  and  data,  especially 

the  officials  of  the  railway  and  ferry  companies  and  the  Board 

of  Railroad  Commissioners,  his  appreciation  of  their  courtesy. 
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REPORT  OF  THE  RAILROAD  COMMISSIONERS  ON  THE 
BROOKLYN  SITUATION 

The  report  and  reconinieiidations  of  the  Railroad  Commis- 
sioners on  the  Brooklyn  Rapid  Transit  Company,  as  a  result 

of  the  recent  hearing,  were  made  public  Jan.  29. 
The  Commissioners  point  out  that  this  company  operates 

415^  miles  of  surface  and  74  miles  of  elevated  track,  and  had 
available  on  Jan.  i,  1903,  for  winter  service,  125  elevated  motor 
cars  and  397  elevated  trailers,  with  combined  seating  capacity 
of  26,100,  and  768  double-truck  and  514  single-truck  motor 
surface  cars,  with  combined  seating  capacity  of  37,940.  There 
were  fifty-eight  elevated  and  203  surface  cars  in  excess  of  the 
maximum  number  being  operated.  The  chief  trouble  has  been 
that  the  company  has  not  had  sufficient  power  capacity  to 
operate,  heat  and  light  all  of  its  cars  in  service  during  the 

rush  hours.  The  service  during  the  non-rush  hours  has  also 
been  materially  reduced  during  the  last  six  months  of  1902,  and 
it  should  be  innnediately  restored.  While  the  power  capacity 
will  not  permit  an  increase  of  service,  it  is  possible  (including 
current  purchased  from  the  Brooklyn  Edison  Company)  for 
this  service  to  be  resumed.  The  total  power  generating 

capacity  of  the  company  from  its  own  plant  is  rated  at  approxi- 
mately 30,000  ehp,  which  is  equivalent  to  an  overload  capacity 

of  37,500  ehp.  This  same  plant  supplies  a  storage  battery 

capacity  (during  non-rush  hours)  of  1470  ehp,  and  the  Edison 
Company  furnishes  5100  ehp  during  rush  hours  only;  the  total 
available  from  all  sources  is  thus  44,070  ehp.  The  total  re- 

quired to  operate,  heat  and  light  all  cars  on  surafce  and  ele- 
vated lines  during  the  winter  rush  hours  is  39,221  ehp.  .\cld  to 

this  2100  ehp  for  outside  lighting  and  line  losses,  amounting  to 
16  per  cent.,  or  7871  ehp,  the  total  requirement  is  49,192  ehp,  or 
5122  ehp  more  than  the  available  maximum.  Out  of  this  total 
of  power  2100  ehp  are  used  for  the  lighting  of  stations,  streets 
and  highways,  by  24,519  incandescent  and  205  arc  lights.  In 
view  of  the  present  shortage  of  power  the  Commissioners 
recommend  that  the  company  should  not  be  either  required 
or  permitted  to  light  streets  and  public  places. 

The  company  is  now  erecting  a  new  station,  which  will  con- 
tain eight  units  of  4000  hp  each.  Owing  to  strikes  and  other 

causes  completion  of  this  station  has  been  delayed,  but  one  unit 
will  soon  be  put  in  operation,  and  the  company  is  also  installing 

a  4000-hp  unit  in  the  Kent  Avenue  station.  Even  these  ad- 
ditions, in  the  opinion  of  the  Commissioners,  will  not  be  suf- 

ficient for  the  requirements  of  1906-07,  and  the  company  is 
urged  immediately  to  place  additional  contracts  for  power 
station  equipment.  Owing  to  the  complaints  as  to  premature 
putting  in  operation  in  the  spring  and  fall  of  open  or  closed 
cars,  the  Board  recommends  that  the  company  at  once  take 
steps  to  procure  additional  motor  equipments,  so  that  it  shall 
have  enough  electrically-cquii)])ed  cars  of  either  kind  to  suit 
the  weather  conditions. 

The  eleven  car  houses  owned  by  the  company  have  capacit\- 
to  give  covered  storage  room  for  all  of  the  rolling  stock,  and 
are  equipped  with  the  necessary  pits  for  inspection  and  repair 
purposes.  Each  house  is  equipped  with  a  wrecking-car  outfit ; 
but  the  board  is  of  the  opinion  that  valuable  time  can  be  saved 
l)y  the  use  of  wrecking  wagons  instead  of  cars.  The  shop 
force  of  men  in  the  repair  shops  for  surface  cars  was  reduced 
last  fall  from  400  men  to  2t6  men,  but  in  the  repair  shops  for 
elevated  cars  and  engines  the  force  was  increased  from  273 
men  to  376  men.  There  was,  however,  reduction  made  in  the 

-time  service  during  the  last  half  of  the  jiast  year.  Tlic  com- 

pany's records  show  that  Jan.  1.  1903,  as  conq)ared  with  Jan. 
r.  1902,  these  reductif)ns  bad  l)cen  as  follows:  ATotormen, 

from  1720  to  1516;  conductors,  1757  to  1O13;  ins|)e'l()rs,  ()0 
to  59:  starters,  70  to  48;  division  sui)erinlendcnts.  8  to  6; 

switchmen,  36  to  24.  TIutc  was,  however,  ;in  iiu-rcasc  of  25 
motormen,  14  conductors,  3  train  dcspatcliers  and  1  inspector 

in  the  elevated  service,  and  a  decrease  of  6  car  couplers,  8  gate 
and  platform  men,  12  station  porters  and  8  car  cleaners. 

In  comparing  power  capacity  with  passengers  carried  the 
following  figures  are  given:  1895,  16,890  ehp  to  100,879,646 
passengers;  1898,  same  capacity,  141,033,452  passengers;  1899, 

32,922  ehp,  173,823,286  passengers;  1900,  same  capacity,  207,- 
752,822  passengers;  1901,  34.759  ehp,  230,365,005  passengers; 
1902,  same  capacity,  240,825,228  passengers. 
The  report  concludes  with  the  following  specific  recom- 

mendations for  immediate  improvement : 

1.  That  the  company  proceed  energetically  to  the  earliest  possi- 
ble completion  of  the  installation  and  commencement  of  opera- 

tion of  each  of  the  nine  units  of  electrical  power  hereinbefore  re- 
ferred to  as  in  progress;  also,  that  it  continue  in  the  meantime  to 

purchase  all  the  available  auxiliary  power  that  it  can  procure. 
2.  That  the  company  shall  forthwith  restore  and  resume  the  full 

service  of  surface  cars  on  all  lines,  as  shown  by  the  schedules  and 
passenger  sheets  of  the  first  six  months  of  the  year  1902. 

3.  That  the  company  shall  during  all  other  than  the  rush  hours 
of  morning  and  evening,  whenever  the  temperature  of  the  open 
air  is  as  low  as  45  degs.,  Fahrenheit,  cause  heat  to  be  turned  on  in 
all  of  its  cars.  Further,  that  the  company  shall  attach  to  the  rear 
outer  wall  of  each  car  a  standard  thermometer,  exposed  to  the 
open  air,  and  that  the  company  shall  instruct  its  conductors, 
whenever  such  thermometers  shall  indicate  45  degs.,  Fahrenheit, 
to  call  in  the  first  inspector,  who  shall  be  under  general  instruc- 

tions to  turn  on  the  heat  in  every  car  in  every  such  case. 
4.  That  the  271  coaches  in  the  elevated  service  which  are  now 

lighted  by  oil  lamps  shall  be  lighted  with  electricity  by  installing 
incandescent  lamps,  with  temporary  wiring  and  contact-shoes,  to 
take  current  from  the  third  rail.  That  the  practice  of  changing 
the  oil  lamps  in  cars  and  the  carrying  of  oil  lamps  used  for  the 
tail  lights  through  cars,  while  the  cars  are  occupied  by  passengers, 
be  discontinued  forthwith. 

5.  That  the  operation  of  the  so-calkd  "loop"  on  the  elevated lines  at  East  New  York  be  improved  in  certain  details  which  are 
specified. 

6.  That  all  cars  in  use  shall  be  thoroughly  swept  and  dusted, 
dirty  spots  sponged  of(  and  windows  cleaned  once  in  twenty-four 
hours,  and  that  they  shall  be  washed  inside  and  outside  at  least once  in  each  week. 

7.  That  the  company  take  prompt  measurer  for  the  earliest 
practicable  installation  of  a  duplicate  system  of  power  transmis- 

sion lines,  and  that,  for  increased  safety,  these  duplicate  lines  be 
laid  on  routes  separated  from  the  present  system. 

8.  .\n  appeal  for  ordinances  for  the  regulation  of  vehicular 
traffic  is  made  to  the  Mayor  and  Common  Council  of  New  York 
City  and  the  president  of  the  borough  of  Brooklyn. 

In  the  direction  of  permanent  improvement  the  Board  finds 
that  while  the  surface  car  accommodations  have  been  reduced 
during  the  latter  half  of  1902  there  has  been  an  increa,se  in  the 
number  of  trains  and  cars  run  on  the  elevated  lines,  attribu- 

table to  the  installation  of  electric  power  and  motor  equipment 
for  a  portion  of  this  service.  But  the  number  of  trains  oper- 

ated is  still  inadequate  for  the  rush  hour  service.  The  con- 
gested condition  of  the  elevated  tracks  on  certain  streets,  and 

the  lack  of  a  third  track  and  of  terminal  and  switching  ac- 
commodations for  trains  over  Fulton  Street  and  at  the  Brklge 

Plaza,  as  well  as  the  company's  present  limitations  of  electric 
motive  power,  condnne  to  make  any  present  increase  of  the 
elevated  service  impossible.  The  Board  is  of  the  opinion  that 
additional  switching  and  terminal  facilities  can  and  should  be 
acquired,  and  that  a  third  track  should  be  laid  on  Fulton  and 
other  streets.  The  Board  also  reconnnends  for  the  surface 
cars  an  elevated  approach  to  the  Brooklyn  Bridge  terminal 
over  Sands  Street  and  the  regulation  of  the  vehicle  traffic. 

A  i)articular  form  of  complaint  is  made  relating  to  the  neces- 
sity for  passengers  paying  two  fares  for  short  distances  of 

travel  over  two  separate  lines  of  cars  in  the  Williamsburg- 
district,  where  the  Brooklyn  City  and  the  Brooklyn,  Queens 
County  &  Suburban  lines  connect,  and  where  no  transfers  are 
given.  This  matter,  the  Board  says,  involves  very  complex 
legal  (piestions,  as  does  the  whole  subject  of  conq)ulsory  trans- 

fers. Nevertheless,  it  will  receive  attention  at  as  early  a  day  as 
is  ])ractical)le.  'idle  P.oard  also  promises  to  watch  the  practical effect  of  the  introduction  of  the  measures  proposed. 
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FINANCIAL  ASPECT  OF  INTERURBAN  ELECTRIC  FREIGHT 
SERVICE 

The  Lake  Shore  Electric  Railway,  of  Cleveland,  is  con- 
fronted with  a  serious  problem  in  determining  the  future  of 

its  package  express  business,  and  the  adjustment  of  the  affairs 
of  this  department  will  be  one  of  the  first  matters  to  be  con- 

sidered by  the  management  when  the  road  is  taken  out  of  the 
hands  of  the  receiver. 

As  is  generally  known  the  Lake  Shore  Electric  was  formed 
by  the  consolidation  of  four  roads ;  two  of  these  are  concerned 

in  the  present  situation,  namely,  the  Toledo,  Fremont  &  Nor- 
walk,  operating  from  Toledo  eastward,  and  the  Lorain  &  Cleve- 

land, operating  westward  from  Cleveland.  Both  of  these  roads 
paid  considerable  attention  to  the  handling  of  packages,  but 
they  operated  on  ditTerent  plans.  The  Toledo,  Fremont  & 
Norwalk  had  an  alliance  with  other  Toledo  roads,  and  handled 
goods  as  freight  and  at  freight  rates.  As  outlined  in  an  article 
describing  the  Toledo  freight  station,  published  in  the  Souvenir 
Issue  of  the  Street  Railway  Journal,  all  goods  handled 
through  this  station  are  classed  as  freight,  and  rates  which 

are  approximately  the  same  as  steam  freight  rates  prevail.  Col- 
lections or  deliveries  are  not  made,  nor  are  messengers  main- 

tained on  the  cars.  The  system  on  the  Lorain  &  Cleveland  was 

entirely  different.  The  business  was  handled  through  the  Elec- 
tric Package  Company,  which  operates  on  all  the  Cleveland 

roads.  Goods  are  classed  and  handled  as  express,  collections 
and  deliveries  are  made  and  messengers  are  maintained  on  all 
cars.  Agents  are  maintained  in  the  towns  served,  and  goods 
may  be  shipped  from  one  line  to  another  without  reshipping, 
since  there  is  but  one  operating  company. 

Although  the  Lake  Shore  Electric  Railway  has  been  oper- 
ating through  from  Cleveland  to  Toledo  for  nearly  a  year,  no 

change  has  been  made  in  this  heterogeneous  system,  owing  to 
the  Everett-Moore  embarrassment,  which  forced  the  road  into 
the  hands  of  a  receiver,  and  this  precluded  the  possibility  of 
important  changes,  as  it  was  not  the  province  of  the  receiver 
to  establish  a  new  policy.  To  cover  the  new  connecting  link 
the  service  of  the  Electric  Package  Company  was  extended  to 
Norwalk  and  intervening  towns,  and  while,  at  the  present  time, 
it  is  possible  to  ship  goods  from  Cleveland  to  Toledo  it  necessi- 

tates a  change  and  reshipment  at  Norwalk.  Goods  leave  Cleve- 
land as  express  and  arrive  in  Toledo  as  freight.  They  go 

through  without  delays,  but  the  man  who  examines  his  bill 
and  checks  up  the  rates  notices  that  he  is  charged  about  three 
or  four  times  as  much  per  mile  on  the  Cleveland  end  as  on  the 
Toledo  end,  and  so  far  as  he  can  see  the  service  fs  about  the 
same  on  one  division  as  on  the  other. 

Of  course,  the  full  development  of  the  business  cannot  be 
attained  under  such  methods,  and  obviously  one  or  both  of  the 
systems  in  operation  in  the  terminal  cities  must  be  disrupted. 
Here  the  question  arises  as  to  which  is  to  be  sacrificed. 

As  a  matter  of  fact  it  is  known  that  the  Lake  Shore  Electric 

officials  are  not  fully  satisfied  with  either  plan.  While  the 
freight  rate  is  said  to  be  profitable  on  the  Toledo  &  Western 
Railway,  one  of  the  partners  to  the  Toledo  union  freight 
station,  it  has  not  been  found  entirely  satisfactory  on  the  Lake 
Shore  Electric.  The  reason  for  this  is  that  the  Toledo  & 

Western  handles  bulky  goods  and  car-load  shipments  in  stand- 
ard freight  cars  which  are  hauled  in  trains  by  electric  locomo- 

tives, and  the  goods  are  delivered  to  the  freight  terminal  yard 
at  West  Toledo.  Only  the  less  bulky  articles  are  handled  in  the 
package  freight  cars,  which  operate  to  the  center  of  the  city. 
Another  advantageous  feature  of  the  Toledo  &  Western  is 
that  all  sub-stations  are  in  the  centers  of  towns,  and  the  at- 

tendant combines  the  duties  of  electrician  and  freight  agent. 
While  the  Lake  Shore  Electric  handles  nearly  as  much 

freight  as  the  Toledo  &  Western  the  conditions  are  different. 
The  towns  on  the  line  are  larger  and  more  thickly  populated. 

and  will  not  permit  the  operation  of  standard  freight  cars  as 
trailers,  and  all  freight  must  be  handled  on  power  cars,  which 
resemble  passenger  cars.  Then,  too,  the  engineers  who  laid 
out  this  portion  of  the  road  did  not  consider  the  freight  and 
passenger  service  in  locating  the  sub-stations,  and  in  several 
towns  the  sites  selected  are  at  a  distance  from  the  business 

district ;  the  reason  which  governed  this  decision  seemed  para- 
mount at  that  time,  namely,  that  the  land  was  cheaper.  In 

several  of  the  largest  towns  independent  freight  stations  have 
been  established,  but  to  extend  this  to  all  the  towns  and  to 

install  turn-outs,  as  some  of  the  municipalities  are  now  de- 
manding, would  necessitate  an  outlay  which  would  only  be 

warranted  by  immense  growth  of  business,  which  is  not  now  in 
sight.  Moreover,  to  increase  the  amount  of  business  to  a  point 

where  it  would  became  reasonably  profitable  would  require  ad- 
ditional rolling  stock,  power  equipment  and  probably  a  double- 

track  main  line. 

Regarding  the  extension  of  the  package  express  service  to  all- 
parts  of  the  system,  it  must  be  admitted  that  there  are  also 
objectionable  features  to  this  plan.  The  Electric  Package 
Company  could  not  handle  the  bulky  goods  frequently  carried 
on  the  Toledo  end  of  the  system  because  the  rates  are  too  high. 
Such  goods  are  shipped  from  Cleveland  as  freight  on  the  steam 
roads,  or,  during  eight  months  in  the  year,  they  go  by  boat  at 
very  low  rates.  In  some  cases  goods  have  even  been  shipped 
to  Toledo  by  boat  and  then  back  to  a  town  on  the  electric  line. 
This  can  be  done  without  much  loss  of  time  and  at  a  lower  rate 

than  the  express  companies  give  from  Cleveland ;  hence  it  is 

apparent  that  the  Electric  Package  Company  could  not  main- 
tain the  prestige  on  Cleveland  to  Toledo  business  that  it  now 

holds  for  the  short-haul  express  business  around  Cleveland. 
Even  if  it  could  it  would  entail  great  expense  to  equip  all 

the  towns  with  express  service,  and  there  would  be  a  loud  com- 
plaint from  the  towns  which  have  enjoyed  the  low  rate  in  and 

.out  of  Toledo ;  particularly  would  this  be  the  case  if  the  other 
Toledo  lines  maintained  their  freight  service. 

Several  plans  are  being  considered  under  which  matters 

could  be  equalized.  One  is  to  extend  the  Electric  Package  ser- 
vice to  all  parts  of  the  system,  and  utilize  it  for  the  smaller 

express  packages,  and  then  institute  a  freight  service  with 
freight  cars  hauled  as  trailers  during  the  hours  between  8  p.  m. 
and  5  a.  m.,  when  the  passenger  service  is  light.  This  plan 
seems  feasible,  and  it  is  claimed  in  its  favor  that  it  would  have 

a  tendency  greatly  to  increase  the  earnings  of  the  road,  but  it 
is  doubtful  whether  it  would  be  favorably  received  by  the 
authorities  of  the  cities  and  towns  along  the  line. 

Another  plan  is  to  institute  a  service  which  would  be  a  com- 
promise between  express  and  freight  in  the  matter  of  rates,  but 

the  system  of  calling  for  and  delivering  packages  would  be 

dropped.  This  would  offer  much  better  service  than  the  ordi- 
nary steam  road  freight  service,  because  of  the  frequency  and 

promptness  of  delivery,  and  by  reason  of  the  higher  rates  it 
would  be  more  profitable. 

The  Lake  Shore  Electric  Railway  has  never  attempted  to 
determine  the  exact  cost  of  operating  its  freight  business,  but 

figuring  the  power  consumed  and  the  cost  of  maintenance  for 
a  freight  car  to  be  about  equal  that  of  a  passenger  car,  and 

taking  into  consideration  the  company's  share  in  the  cost  of 
maintaining  the  Toledo  freight  station,  it  is  estimated  that  it  is 
impossible  to  realize  very  large  profits  on  freight  at  freight 
rates,  where  all  goods  are  handled  in  power  cars. 

An  ordinance  has  been  introduced  in  the  Cleveland  City 

Council  providing  for  the  laying  of  switches  from  the  street 
railroads  into  church  property.  The  author  of  the  ordinance 
claims  that  many  of  the  large  Cleveland  churches  are  desirous 
of  having  such  switches  placed  in  order  to  provide  for  the 
more  general  use  of  funeral  cars. 
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PALLIATIVE  MEASURES  IN  CONGESTION 

BY  LOUIS  BELL,  PH.  D. 

The  large  increase  in  urban  population  generally  aggravated 
by  the  condensation  due  to  the  modern  steel  building  has  driven 
most  large  cities  to  desperate  straits  for  transportation.  Radi- 

cal remedies  for  congestion  are  extremely  costly  and  difficult 
of  application  and  too  often  prove  ineffectual  from  the  very 
time  taken  to  complete  them.  The  daily  press  sometimes  talks 
as  if  this  unhappy  condition  of  things  were  due  to  the  negli- 

gence of  the  street  railways,  displayed  in  a  hardened  indiffer- 
ence to  public  convenience.  But  if  the  gentlemen  of  the  quill 

could  stand  undetected  alongside  a  division  superintendent 

when  a  first-class  blockade  was  under  way  they  would  see  a 
new  light  and  gain  a  new  richness  of  vocabulary.  Few  people 
seem  to  realize  that  every  citizen  who  is  forced  to  walk  cuts 
down  the  profits  of  the  street  car  company,  and  that  it  does  not 
enjoy  losing  a  fare  much  more  than  he  enjoys  walking.  If 
people  will  insist  on  herding  together  in  cities  and  piling  city 
upon  city  in  their  greed  for  crowding  they  cannot  lay  all  the 
blame  for  congestion  upon  the  transportation  companies,  who 
ordinarily  have  only  one  layer  of  street  in  which  to  work,  and 

that,  too,  obstructed  in  many  and  exasperating  ways.  The  peo- 
ple have  a  right  to  insist  that  the  street  railway  companies  shall 

work  the  facilities  they  have  to  the  utmost,  but  there  is  no  way 
of  forcing  a  quart  into  a  pint  bottle  even  if  a  downtown  car 
during  the  rush  hours  does  suggest  that  interesting  process. 
When  popular  demand  outpaces  the  normal  capacity  of  the 

streets  something  has  to  be  done,  and  the  best  thing  for  all 
parties  is  to  get  to  work  and  lend  a  hand.  The  people  want  to 
be  carried,  and  the  companies  want  to  carry  them,  if  possible. 
Elevated  roads  and  subways  can  be  built  in  time,  but  it  ought 
to  be  possible  to  work  the  streets  to  better  advantage  than  has 
yet  been  attempted.  The  cities  have  grown  and  street  railway 
service  has  been  enormously  improved,  but  traffic-teaming 
stays,  save  in  amount,  just  where  it  was  forty  or  fifty  years 
ago.  One  overloaded  dray  can  hold  up  a  string  of  electrics  just 
as  readily  as  it  held  up  the  bob-tailed  horse  cars  of  the  last 
generation.  We  daily  vault  over  the  heirs  and  assigns  of  the 
same  old  matudinal  skids  that  tripped  up  our  grandfathers.  It 
certainly  seems  as  if  modern  ingenuity  and  the  stern  necessities 
of  modern  life  would  long  ago  have  devised  improved  ways  of 
handling  the  heavy  goods  that  fill  our  streets  and  creep  at  a 

snail's  pace  along  the  car  tracks.  Logically,  it  is  the  freight 
traffic  rather  than  the  passenger  traffic  that  ought  to  go  below 
the  surface ;  but,  be  that  as  it  may,  there  is  no  doubt  that  a  de- 

termined effort  at  controlling  and  regulating  heavy  traffic 
would  result  in  very  material  relief.  Rigorous  restrictions 
against  obstructing  street  car  tracks,  mercilessly  enforced, 
would  do  wonders  in  increasing  the  surface  rapid  transit  facili- 

ties. This  step  would  involve  no  class  legislation,  for  it  is  a 
case  of  the  whole  people  against  the  encroachments  of  the  few 
who  drive  trucks  and  their  employers.  Better  yet  would  be  a 
considerable  extension  of  the  policy  of  keeping  the  traffic  teams 
off  certain  streets  entirely,  during  the  rush  hours  at  least,  and 
preferably  all  the  time.  Two  or  three  streets  well  cleared  are 

capable  of  doing  admirable  relief  work.  In  the  comparatively 
few  streets  thus  actually  relieved  it  is  no  exaggeration  to  say 
that  the  street  car  speeds  are  50 per  cent  greater  than  elsewhere, 
with  a  corresponding  increase  of  carrying  power.  Here,  again, 
it  is  the  interests  of  the  many  against  those  of  the  few  that 
should  prevail. 

Another  very  important  remedy  lies  mainly  in  the  hands  of 
the  street  railways,  though  requiring,  as  does  every  reform,  the 

cordial  co-operation  of  the  people'  at  large.  This  remedy  lies 
in  an  improved  routing  of  cars.  In  New  York,  where  the  main 
routes  are  straight  and  parallel,  comparatively  little  can  he 
done  by  change  of  rfjulc,  but  in  some  other  cities  much  can  bo 

done.  It  often  happens  that  the  longest  way  around  is  the 

shortest  w^ay  home.  The  really  important  thing  is  good  run- 
ning time,  and  five  minutes  of  increase  in  running  time  due  to, 

increased  distance  is  no  more  than  five  minutes  lost  in  block-' 
ades.  Ordinarily  the  tendency  is  to  send  cars  over  the  shortest 
route  in  point  of  distance,  but  the  really  important  thing  is  not 
the  distance,  but  the  average  time  taken,  and  it  often  happens 
that  the  longer  route  can  be  made  the  quicker  one.  This  often 
happens  in  suburban  traffic,  where  the  main  problem  is  how  to 
get  clear  of  the  congested  district.  Any  such  change  is  usually 
met  by  a  popular  clamor  from  sheer  lack  of  real  comprehension 
of  the  situation.  In  this  matter,  as  in  the  matter  of  transfers, 
the  street  railway  companies  would  do  well  to  take  the  public 
into  their  confidence.  Every  one  wishes  a  liberal  transfer  sys- 

tem and  good  street  car  facilities,  but  every  one  does  not  under- 
stand that  his  personal  co-operation  is  needed  to  secure  them. 

Changes  and  omissions  on  the  part  of  railway  companies  often 
seem  arbitrary,  and  sometimes  they  may  be,  but  more  often  they 
are,  for  good  reasons,  unknown,  however,  to  the  public  at  large. 
If  the  public  could  be  made  to  understand  the  importance  of 

judicious,  even  though  apparently  indirect,  routing,  a  most  use- 
ful remedy  for  congestion  could  be  readily  applied.  It  would 

not  be  beside  the  mark  to  say  that  in  many  cases  the  working 
capacity  of  a  street  railway  system  during  the  rush  hours  could 
be  increased  nearly  50  per  cent  by  the  careful  regulation  of 
teaming  and  the  careful  choice  of  the  routes  of  least  resistance. 

 *^  

MATCHING  TIME-CHANGED  CAR  COLORS 
 •  ^' 

BY  H.  ARNOLD  FRENCH. 

One  of  the  most  interesting  and  yet  most  perplexing  depart- 
ments of  car  painting  is  that  of  mixing  colors  to  match  those 

on  an  old  car.  The  previous  paint,  owing  to  the  decomposition 
of  its  pigment  from  the  sun,  is  usually  changed  many  shades 
from  its  original  color,  yet  that  which  is  to  be  applied  should 
resemble  it  so  closely  as  to  deceive  the  casual  observer.  To  the 
expert  it  is,  of  course,  quite  impossible  to  make  the  deception 
complete,  as  there  are  indications  other  than  those  of  color 
that  enable  him  to  perceive  the  presence  of  accumulated  paint 
on  the  surface.  But  to  the  public  who  daily  view  the  cars  in 

the  streets  the  presence  of  stains  or  abrasions  which  are  un- 
avoidable in  the  life  of  a  street  car  may  apparently  be  obliter- 

ated by  cleaner  painting. 

The  ability  to  secure  even  a  good  match  in  "touching  up" 
old  cars  is  more  of  a  gift  than  an  acquisition.  It  is  safe  to  say 
that  not  more  than  one  in  fifty  of  car  ornamenters  has  this 
valuable  quality  in  its  greatest  degree.  Instances  have  many 
times  come  inider  my  observation  where  old,  experienced 
painters  who  claimed  to  be  conversant  with  all  colors  have 
utterly  failed  to  secure  good  results  in  touching  up  cars.  On 

the  other  hand,  some  young  man,  after  a  small  amount  of  prac- 
tice, has  often  made  a  most  presentable  job  under  the  same 

conditions  with  apparently  no  special  mental  exertion. 
The  conditions  presented  by  the  surfaces  of  old  cars  are 

often  such  as  completely  to  puzzle  those  who  are  not  apt  in 
recognizing  them.  For  instance,  the  paint  directly  under  the 
numerous  mouldings  and  guards,  being  protected  from  the 

sun's  rays,  retains  some  vestiges  of  its  former  shade,  while 
from  this  point  to  the  middle  of  the  panel,  which  has  been 
severely  exposed,  there  will  nearly  be  such  a  fine  blending  of 
color  as  to  defy  detection  from  a  casual  observer.  Again,  the 
same  condition  sometimes  exists,  but  in  a  greater  degree,  on 

open  car  panels,  which  in  most  cases  are  constructed  by  a 
combination  of  a  convex  and  concave  formation.  The  convex 

portion  of  the  panel  being  at  the  top  offers  enough  protection 
to  the  center  to  make  a  decided  difference  in  the  appearance  of 
the  latter,  although  the  blending  is  so  fine  as  to  escape  notice. 
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In  touching  up  a  car  the  object  sought  is,  of  course,  to  make 
it  appear  as  nearly  Hke  new  as  possible.  The  condition  in 
which  it  is  usually  received  from  the  wood  shop  by  the  painter 

after  a  year's  service  is  not  always  encouraging.  And  here,  in 
passing,  some  points  might  be  suggested  of  advantage  to  the 
woodworker  wherel)y  holes  in  panels  may  be  repaired  in  such 
a  manner  that  after  being  finished  and  painted  the  best  results 
may  be  obtained.  For  an  example,  where  a  break  has  been 
made  and  the  edges  are  more  or  less  ragged,  the  opening 
should  be  trimmed  with  care  so  as  to  avoid  breaking  the  paint 
from  the  edges  of  the  hole  during  the  trimming  process.  When 
the  block  is  inserted  in  the  opening,  if  it  is  left  flush  with  the 
surface,  no  space  is  left  for  the  paint  stock.  The  result  is  that 
the  grain  of  the  wood  will  be  much  in  evidence.  This  trouble 
may  be  avoided,  however,  by  letting  the  block  into  the  surface 
by,  say,  1-64  of  an  inch.   This  depression  is  ample  for  a  coat  of 

with  the  use  of  some  color  complementary  or  antagonistic  to 
it.  Considering  this  fact,  the  failure  to  match  paint  accurately 
can  to  some  extent  be  understood.  It  is  certainly  advisable, 
when  at  this  work,  to  avoid  as  far  as  possible  impressing  the 
optic  nerves  with  any  bright  primary  or  secondary  color  for 
any  length  of  time. 

TEMPORARY  TRACK  CONSTRUCTION  IN  HAMBURG 

The  city  of  Hamburg,  which  is  the  second  largest  city  in  the 
German  Empire  and  one  of  the  most  important  ports  in  all  of 
Europe,  has  always  been  badly  off  in  the  way  of  steam  railroad 
stations,  as  the  two  principal  lines  which  enter  the  city  have  had 
separate  terminals,  and  neither  of  them  has  been  adequate  to 

the  traffic.  Construction  has  recently  been  commenced,  how- 
ever, on  a  large  union  station,  which  will  cost  $10,500,000,  and 

INTERESTING    TRACK    \\(IRK    IN  llAMI'.lkG 

lead  priming  and  three  coats  of  filling,  or,  if  necessary  to  accel- 
erate the  work,  the  priming  may  be  followed  by  filling  in  with 

hard-lead  putty.  Enough  of  either  material  should  be  applied 
to  raise  the  surface  a  little  more  than  flush  with  that  of  the 

car.  When  thoroughly  hard  the  surface  can  then  be  "stoned" 
down  to  the  exact  level  of  the  varnish  on  the  rest  of  the  panel 

without  injuring  the  latter  in  the  least.  Finally,  after  the  sur- 
face is  painted  and  the  car  is  varnished,  it  would  take  an  ex- 
pert to  discover  the  spot  where  the  jjatch  is  located. 

A  better  appearance  can  often  be  secured  if,  when  trimming 

the  hole  around  a  break,  a  joint,  letter  or  stripe  can  l)c  con- 
veniently reached  by  enlarging  the  hole  and  Ijringing  tiic  edge 

of  the  hole  even  with  the  division  line  in  the  decoration. 

One  other  optical  fact  should  l;)e  borne  in  mind  by  the 
matcher  of  colors,  and  that  is  an  exposure  of  the  eye  to  one 
color  for  any  length  of  time  will  create  illusions  which,  if  not 
recognized  and  counteracted  by  making  allowances  therefor, 
will  often  produce  unsatisfactory  results.  To  illustrate :  A 

"Pullman  car  color"  panel,  if  examined  after  looking  intently 
at  bright  green,  will  appear  brown.  On  the  other  hand,  if  ex- 

amined after  the  observer  has  gazed  intently  for  at  least  a  half 

minute  at  a  panel  painted  with  bright  vermillion,  the  "Pullman 
color"  will  appear  to  have  a  distinct  olive  green  shade.  This 
is  only  one  of  many  instances  that  might  be  cited.  Almost  all 
tints  and  shades  of  paint  can  be  effected  in  the  same  manner 

which  IS  being  Iniilt  by  the  Prussian  Government  Railways,  the 
Lubeck-Hamburg  Railway,  and  the  city  of  Hamburg.  ̂ 

The  site  selected  is  adjoining  one  of  the  busiest  points  on  the 
line  of  the  Haminirg  .Street  Railway, where  there  is  a  triangular 

douljle  crossing,  at  which  ninety-eight  cars  pass  in  each  direc- 
tion per  hour  during  the  rush  hours.  This  point,  at  the  corner 

of  Glockengiesserwall,  Georgsplatz  and  Ernst-Merckstrasse,  is 
illustrated  in  the  acconipanving  engraving,  which  is  also  of 
]>articular  interest  from  the  fact  that  the  company  is  installing 

at  that  point  some  elaborate  special  work.  The  site  of  the  pro- 
])osed  steam  railroad  station  is  indicated  by  the  black  star  at 
the  right-hand  side  of  the  engraving. 

.\s  will  be  seen,  a  temporary  track  has  been  built  over  the 

new  special  work  which  is  being  installed.  This  track  is  sup- 
ported on  wooden  blocks,  which  are  mounted  on  ties  or  rest 

directly  on  the  concrete  base  on  which  the  new  track  is  being 

laid.    The  temi:orary  track  is  kept  in  gage  by  brace  tie-roas. 
The  large  numerals  on  the  cars  indicate  the  route  upon 

which  the  car  is  running.  All  cars  are  marked  in  this  way,  and 
it  is  undoubtedly  a  great  convenience  to  intending  passengers, 
who  can  thus  easily  identify  the  car  either  by  the  sign  board 
or  by  the  number  which  is  carried  on  the  main  panel  and  also 

on  the  front  of  the  hood.  This  paper  is  indebted  for  the  accom- 
panying article  and  photograph  to  Mr.  Weltzien,  engineer  of 

track  construction  of  the  Hamburg  Street  Railway  Company, 
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SHAFT  STRAIGHTENING  IN  THE  LAKE  STREET 
ELEVATED  SHOPS,  CHICAGO 

A  new  shaft  straightener  for  taking  the  bends  out  of  motor 
shafts  has  been  recently  devised  and  put  in  use  by  F.  D.  Ward, 
master  mechanic  of  the  Lake  Street  &  Northwestern  Elevated 
Railroad    Companies,    of    Chicago.  These 
roads  are  equipped  principally  with  General 
Electric  55-motors.    When  motor  shafts  are 
bent  the  bend  ̂ s  usually  just  inside  the  pinion. 
The  new  straightening  device  is  intended  to 
take  out  such  bends  without  removing  the 
axle  from  the  armature. 

Fig.  I  shows  sectional  drawings  of  the  shaft 
straightener  assembled,  and  Figs.  2  and  3  the 
appearance  of  the  finished  apparatus.  It  con- 

sists' of  two  parts.  The  outer  part,  which 
is  slipped  onto  the  shaft  first,  is  of  such  a 

shape  as  to  fit  in  under  the  overhanging  arma- 
ture of  the  General  Electric  55-motor,  so  as  to 

get  as  far  in  on  the  shaft  as  possible.  The 
second  part  slips  inside  the  first,  and  is  fitted 

so  as  to  allow  only  a  loose  sliding  fit  in"  the 
outer  shell  one  direction,  but  to  allow  con- 

siderable motion  in  the  other.  The  outer  part 
is  provided  with  a  jack-screw,  which,  ui)on 
being  tightened,  forces  the  inner  part  to  one  side,  so  straighten- 

ing the  bent  shaft  if  applied  in  the  proper  direction.  I'oth 
inner  and  outer  parts  fit  upon  the  shaft  with  an  easy  sliding 

fit,  being  bored  T-64  in.  larger  than  the  new  armature  shaft. 

The  straightening  is,  of  course,  done  in  a  lathe,  the  arma- 
ture being  put  in  the  lathe  with  the  shaft  straightener  on  the 

shaft.  The  straightening  of  the  shaft  is  then  simply  a  cjuestion 
of  turning  the  strightener  to  the  proper  angle  and  applying  the 
jack-screw  enough  to  accomplish  the  straightening.  It  has 
been  found  to   work  very  well   and  to  save  much  labor 

C  A 
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Street  Ry.Jc.iini.-d FIG.   1.— SECTION    OF   .SHAFT  STRAIGHTENER 

and  risk  of  damage  to  armatures  incidental  to  other  melliods. 
The  steel  castings  used  for  pulling  off  pinions  in  these  shops 

are  also  shown  here  in  two  sizes.  Their  mode  of  operation  is 
apparent  from  the  engravings  and  drawings.  Fig.  4  is  fr(jm  a 
photograph  of  the  two  sizes,  and  Fig.  3  is  the  working  drawing 
of  one  of  them. 

All  the  motor  cars  of  the  Northwestern  Elevated  Railroad 

are  being  equipped  with  General  Electric  type  M  control,  with  a 
master  controller  in  each  cab,  and  the  main  current  carrying 

contacts  operated  by  magnets  under  the  car.    The  primary  ob- 

FIG.  2.-SHAFT   ST-RAIGHTENER  ASSEMBLED 

These  shells  are  all  made  of  cast  steel,  and  being  rather 

heavy  for  manipulation  by  hand  an  eye-bolt  is  provided  on  the 
outer  shell,  so  that  it  can  be  carried  around  with  the  traveling 
crane. 

FIG.   4.— STEEL   CASTINGS   FOR    PULLING   OFF  I'lNKJiNS 

ject  of  this  change  is  to  secure  a  more  satisfactory  controller 
for  heavy  currents  than  was  the  old  type  L.  It  will  also  put  the 
equipment  in  line  for  the  use  of  a  mixed  multiple  unit  system, 
should  such  a  move  ever  seem  desirable. 

o 
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FIG.  3.-PARTS  OF  SHAFT 
STRAIGHTENER 
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MOTOR  LUBRICATION  IN  COLUMBUS 

After  an  extensive  experience  covering  three  years  the  Co- 
lumbus Street  Railway  has  adopted  oil  for  lubricating  motor 

bearings  and  finds  it  superior  to  grease  for  this  purpose.  This 
matter  has  been  developed  along  very  simple  lines  by  Charles 

E.  Hott.  No  changes  are  required  in 
the  grease  boxes,  as  the  oil  receptacles 
are  made  of  rectangular  form  to  fit 
into  the  grease  box  on  the  motor. 

The  supply  of  oil  to  the  bearing  is 
regulated  by  wicking,  which  passes 
through  a  valve  chamber,  as  shown  in 
the  accompanying  cut.  The  oil  is  fed 
to  the  bearing  by  the  capillary  action 
of  this  wick.  A  valve  is  also  provided, 
being  seated  in  this  oil  chamber,  which 

stops  the  supply  of  oil  when  the  ecjuip- 
inent  is  not  in  service.  The  oil  used  is 

Galena  car  oil,  the  lighter  oil  being 
used  for  winter  and  the  heavy  oil  for 
summer.  The  economy  efYected  by  the 
substitution  of  oil  for  grease  has 

been  a  reduction  from  16J/2  cents  to  11  cents  per  1000  miles, 
and  the  life  of  the  brasses  have  been  increased  50  per  cent. 
In  addition  there  is  a  saving  in  the  time  required  to  apply  the 
oil  instead  of  grease. 

The  Columbus  Street  Railway  Company  is  doing  a  consider- 
able amount  of  electric  welding  of  track.  In  this  work  the 

opportunity  was  improved  to  weld  the  cross-connecting  bonds 
of  the  special  work.  The  ends  of  these  cables  were  placed  in 
lugs  and  were  welded  under  pressure.  This  was  found  to  be  a 
most  effective  way  of  connecting  these  cables  to  the  rails. 

 *^  

SECTION  OF  OIL  CUP 
FOR  MOTORS 

SHOP  KINKS  ON  THE  GRAND  RAPIDS,  HOLLAND  & 
LAKE  MICHIGAN 

Various  means  have  been  devised  for  holding  armature  bear- 
ings during  the  turning  out  process  after  the  babbitt  has  been 

cast.  One  of  the  simplest  in  operation  is  that  used  on  the 
Grand  Rapids,  Holland  &  Lake  Michigan  Rapid  Railway,  by 

G.  E.  Hardy,  master  mechanic  at  the  company's  shops  at 
Macatawa  Park.    A  frame  for  holdins;  the  bearing:  shell  has 

tddlcd  .surface 

tooled  surface 

t<.)Olod  siirfaet 
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FIG.  L— SECTIONS  OF  COMMUTATOR  CLAMP 

been  made,  which  rests  and  is  bolted  on  the  tool  carriage  of  the 
lathe.  The  bearing  shell  is  clamped  into  the  middle  of  this 
frame.  On  each  side  of  the  bearing  shell  is  a  bearing  of  the 
right  size  for  a  i^-in.  shaft.  These  two  bearings  have  passed 
through  them  a  boring  bar,  which  is  a  piece  of  ij^-in.  shafting, 
with  a  boring  tool  mounted  on  a  slot  in  it,  and  which  is  rotated 

in  its  bearings  by  a  lathe-dog  driven  from  the  face  plate  of  the 
lathe.   As  the  boring  bar  is  fixed  in  bearings  w^hich  are  in  line 

with  the  newly-babbitted  shell,  and  as  this  has  been  clamped  in 
to  be  bored  out,  there  is  no  delay  in  getting  the  shell  correctly 
centered. 

FIG.  2.^PLAN  OF  SECTIONAL  CLAMP  FOR  COMMUTATOR 

The  sul>station  at  Macatawa  Park  adjoins  the  repair  shops, 
and  the  sub-station  attendant  is  also  the  armature  winder.  There 

is  sufiicient  extra  room  in  the  sub-station  for  him  to  carryon  his 
work.  Thus  an  economy  is  practiced  which  lias  been  frequently 
talked  of  in  connection  with  sub-station  attendance,  but  which 
is  perhaps  not  found  as  often  as  was  anticipated  when  distri- 

bution from  sub-stations  was  first  proposed. 
For  assembling  commutators  Mr.  Hardy  has  made  a  sectional 

clamp,  which  is  shown  assembled  in  Fig.  2,  and  one  of  the  sec- 
tions with  sizes  is  also  shown  in  Fig.  i.  The  various  sections, 

which  are  of  cast-iron,  dovetail  into  each  other.  When  placed 
around  a  commutator  a  steel  ring  with  set  screws  is  put  around 
it,  and  the  set  screws  are  brought  down  onto  each  segment  of the  clamp. 

A  similar  arrangement  has  been  for  some  time  employed 
by  W.  W.  Annable,  master  mechanic  of  the  Grand  Rapids 

Railway  Company,  except  that  the  sections  in  Mr.  Annable's 
device  do  not  dovetail  into  each  other  but  simply  overlap 
on  one  side,  so  that  one  section  can  be  temporarily  taken  out 
at  any  time  during  the  operation  by  loosening  the  set  screw 
over  it. 

 ♦♦♦  

REPORTS  OF  THE  PENNSYLVANIA  STREET  RAILWAY 
COMPANIES 

•        /  .  
In  the  issue  of  the  Street  Railway  Journal  of  Jan.  3,  1903, 

advance  figures  showing  the  operation  of  the  street  railway 
companies  in  New  York  State  for  the  year  ending  June  30, 

1902,  were  ]>ublished,  and  in  the  issue  of  Jan.  17  a  similar  table 
was  printed,  giving  information  of  the  railway  companies  in 
Massachusetts.  Through  the  courtesy  of  the  Department  of 
Internal  Affairs  of  Pennsylvania  this  paper  is  able  to  present 

on  the  opposite  page  a  table  compiled  from  the  returns  of  the 
street  railway  companies  of  Pennsylvania  for  the  year  ended 

June  30,  1902. 
The  table  comprises  operating  companies  only,  and  eighty 

roads  are  reported.  As  will  be  seen  forty-eight  of  these  com- 

panies show  a  surplus  as  a  result  of  the  year's  operation,  and 
thirty-one  a  deficit.  The  income  and  expenditure  of  one  com- 

pany just  balances,  making  the  total  of  eighty  companies.  Of 
the  forty-eight  companies  showing  a  surplus  as  a  result  of  the 

year's  operation  fifteen  only  paid  dividends.'  The  amount  of 
the  dividends  paid  is  given  but  the  rate  is  not  published,  as  it 
is  not  called  for  in  the  form  of  return  made  by  the  companies 

to  the  Secretary  of  Internal  AfYairs. 
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Financial  Reports  of  the  Operating  Street  Railways  of  Pennsylvania  for  the  Year  Ending  June  30,  1902 

Name 

Allentown  &  Kutztown  
Altoona  &  Logan  Valley  
Ashland  &  Centralia  Electric. 
Beaver  Valley  Traction  
Bradford  Electric  

Butler  Passenger  
Carlisle  &  Mt.  Holly  
Chester  Traction  
Citizens'  Traction  (Oil  City) . 
City  Passenger  (Altoona). . . 

Conestoga  Traction  (Lancaster)  
Connellsville  Suburban  
Cumberland  Valley  Traction  
Delaware  County  &  Philadelphia  Electric. 
Doylestown  &  Willow  Grove  

Du  Bois  Traction  
East  End  Passenger  (Williamsport). 
Easton  &  Nazareth  
Erie  Electric  Motor  
Erie  Traction  

Franklin  Electric  
Gettysburg  Transit  
Hanover  &  McSherrytown  
Harrisburg  &  Mechanic  sville  Electric. 
Harrisburg  Traction  

Holmesburg,  Tacony  &  Frankford. 
Johnstown  Passenger  
Kittanning  &  Ford  City  
Lebanon  Valley  
Lehigh  Traction  

Lehigh  Valley  Traction  ,  
Lewisburg,  Milton  &  Watsontown  Passenger. 
Lewistown  &  Reedsville  
Lykens  &  Williams  Valley  
Mauch  Chunk,  Lehighton  &  Slatington  

Meadville  Traction  
Media,  Middletown,  Aston  &  Chester. 
Montgomery  &  Chester  
Montoursville  Passenger  
New  Castle  Traction  

Newton  Electric  
Oil  City  
Patterson  Heights  
People's  (Nanticoke). . . Philadelphia  &  Chester. 

Philadelphia  &  Lehigh  Valley  
Philadelphia  &  West  Chester  
Pittsburg,  McKeesport  &  Connellsville. 
Pittsburg,  McKeesport  &  Greensburg. . 
Pottstown  Passenger  

Pottsville  Union  Traction  
Punxsutawney  Passenger  
Ringing  Rocks  Electric  
Riverview  Electric  
Roxborough,  Chestnut  Hill  &  Norristown. 

Schuylkill  Traction  
Schuylkill  Valley  Traction  
Scranton  Railway  
Shamokin  &  Edgewood  Electric. . 
Shamokin  &  Mt.  Carmel  Electric. 

Sharon  &  Wheatland  
South  Side  Passenger  (Williamsport). 
Southwestern  Street  (Philadelphia). . . 
Stroudsburg  Passenger  
Sunbury  &  Northumberland  Electric  . 

Susquehanna  Traction  (Northumberland). 
Tamaqua  &  Lansford   . . 
Tarentum  Traction  Passenger  
Titusville  Electric  Traction   
Union  Traction  (Philadelphia)  

On  June  i 

Capital  Stock 

250,000 
415-350 
60,000 

1,000,000 

130,000 

50,000 

100,000 

500,000 I  50,000 200,000 

4,000,000 
25,000 

446,400 300,000 
500,000 
17.500 
18,000 

250,000 
1,250,000 

5co,ooo 
60,000 IOD,000 

30,000 144,500 2,000,000 

750,000 
1,993.950 

50,000 500,000 
1,000,000 

2,654,080 
150,000 
150,000 188,500 
600,000 

350,000 
183,000 100,000 

75,000 500,000 

300,000 

90,000 6,000 
100,000 

350,000 
1,500,000  j 

565.175 ' 

1,650,000  ! 

500,000 
87.500 

1,250,000 160,000 

50,000 

75.000 

248,400 

2,000,000 

500,000 
3,000,000 60,000 

700,000 

50,000 25,000 
400,000 

5l,2JO 
125,000 

200,000 200,000 

50,000 
100,000 

10, 500,000 

Funded  Debt 

Year  Ending  June  30,  1902 

t  otal  Receipts 
All  Sources 

195,000 

490,500 60,000 1,000,000 

130,000 
100,000 

250,000 

50,000 
1,887,500 

175,000 277,500 

64,000 
500,000 16,800 
18,000 

250,000 1,000,000 

500,000 

50,000 

100,000 

144,500 

75,000 
400,000 1,780,000 
27,500 

500,000 
585,000 

3,000,000 
150,000 
275,000 
168,000 

500,000 

300,000 100,000 

75,000 
500,000 

300,000 
25,000 

4,800 

100,000 

270,000 

1,932,000 

390,000 

1,649,500 
250,000 

75,000 701 ,000 

54,000 
371,000 

549,000 
245,000 

3,000,000 60,000 

300,000 

50,000 25,000 
400,000 

7,000 

125,000 
100,000 
200,000 
100,000 
100,000 

56,850 
155.462 12,086 

161,604 

50,099 

19,302 

18,576 

305.048 
50,455 

117,560 

344-227 

20,147 

27,114 

79,136 

56,487 

13-998 
4,627 

27,986 
214,172 

62,033 

34.424 
4.214 

7.830 48,201 

466,530 120,430 

274,168 
35.865 
69,901 

129,653 

740,017 

22,843 

44.473 20,676 
23.724 

29,591 54,397 

14.045 

16,006 

139,626 

64,587 

39,290 

1,425 

28,58j 
16,504 

74, 182 

110,409 

203,796 

75.428 

32,945 

173.769 

34.950 

8,196 

6,859 

97,487 

130,757 

197,279 

422,561 

32,066 

71,478 
56,713 

15,901 

49,222 

7.104 

25.074 

21,824 

53,153 
3'. 525 

31,^52 14,118,158 

Operating 
Expenses 

23,734 
80,139 

5,600 

89,489 

29,242 19.427 

9.462 

180,568 

42,291 89,150 
225,248 
14,492 26,442 

57,382 

22,114 

9,572 

5,117 

11,119 
113.343 

42,308 27.851 
3,373 

4,791 

36,434 198,673 

63,506 

126,283 

23,610 

29,^34 

62,681 

351.128 

18,665 

23,992 

II,  126 

23,372 
21,388 

45,416 
15,402 13,700 

84,553 

42,640 

33,007 1,701 

20,633 

24,625 
88,497 

85,092 

153,394 

47,769 

23,604 

98,103 

26,719 10,253 6,897 

4^430 

81,225 136.353 

390,578 

27,873 

33,787 

35.291 
12,606 

36,406 

5.921 

20,664 18,043 

32,070 
17,768 

17,006 

6,402,338 

Charges  on Earnings 

15,029 

33,491 

4,461 

74,246 

8,295 1.737 

9,026 

107,303 

300 

7,876 

140,901 4,829 I,  005 

11,521 50.623 

1,778 1,341 

13, 106 

132,559 

31.241 

3.312 

22,861 3.023 11,360 167,858 
30,747 

69,905 5,533 
28,625 

46,512 352,613 

8,627 

8.748 II,  632 11,796 

7.500 

20,642 

5,000 

600 

30,688 

22,878 

1,580 

457 
6,695 

17.034 

5,097 
29.525 

89.130 

1.502 

6,056 
66,463 

1.485 

Dividends Paid 

2,046 

34.488 
43,807 
66,268 

226,648 
3.594 

50,741 

3,211 

2,065 

25,123 
238 

5,144 

4,320 

10,567 

8,165 
6,164 

6,637,782 

41,535 

20,000 

TOO,  000 

21,000 
18,000 

11,000 

95,181 

46,624 

8,oS8 

'297 

2,025 

def. 2,131 

12,562 def. 

1,862 

'  88 

def. 

2,823 

7,864 

535 

def. 
21,921 826 

def. 
333 def. 

4.766 

def. 

16,250 

2  6/17 
1,831 

3.760 

def. 

31,731 

def. 

11,517 

3,261 

def. 
22,020 

16 

406 

5,177 

59,981 

6,722 

942 

20,460 
def. 58,905 
def. 

4,449 

11,733 

def. 

2,083 

def. 

11,444 

703 def 1 1, (360 def. 

6,357 

1.705 

24,386 def. 

931 

def. 

4,704 
def. 

733 

1.252 
def 

25,154 

def. 

19,412 

def 

4,209 

38,728 

26,157 

3.286 

9,204 

6,747 2,057 

def. 

2,084 

def. 
36.055 
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On  Tune  30,  191-' 

Capital  Stock Funded  Debt 

% 

400,000 

% 

149,900 101,700 100,000 

150,000 150,000 200,000 200,000 
125,000 125,000 

60,000 

34,000 

200,000 

150,000 
5,000,000 

1,817,000 

338,550 169,000 200,000 
150.000 

Name 

United  Traction  (Reading)  
Vallamont  Traction  ( Williamsport)  
Valley  Street  (Sharon)  
Warren   
Washington  Electric  

West  Chester  
Wilkesbarre,  Dallas  &  Harvey's  Lake  . . . 
Wilkesbarre  &  Wyoming  Valley  Traction 
Williamsport  Passenger  
York  

Yeak  Ekdisg  June  30,  1902 

Total  Receipts 
A 11  Sources Operating 

Expenses 
Charges  on 
Rarnings 

Dividends 
Paid 

Surplus  for Year 

% 22,125 

34,230 

62,332 

50,402 

% 261  921 12,990 
23,954 

43,573 21,592 

$ 

220  1  "^8 

7,032 

8,746 

7,079 
6,965 

% 20  000 1 

2,103 

1,529 

11,680 

21,845 

15,237 

45,028 634,216 

104,656 89.035 
13,082 

25,624 299,935 

77,217 

52.935 

3,346 

10,797 

148,127 

14,330 

14-945 

def.  1,191 

607 

def.  26,346 
13,109 

5,155 8,000 

212,500 

6,000 

CORRESPONDENCE 

TRANSFORMERS  FOR  TESTING  ARMATURES 

Jan.  15,  1903. 
Editors  Street  Railway  Journal: 

I  have  built  a  transformer  for  testing  armatures,  following 
specifications  as  laid  down  in  the  November  issue  of  the  Street 
liAiLWAY  Journal  in  all  except  one  thing,  and  that  is,  I  put  a 
wrought  iron  angle-plate  on  the  outside  of  each  end  of  the  sheet 
iron,  to  give  it  rigidness,  and  put  four  %-in.  bolts  to  hold  all 
together  in  a  solid  mass.  I  insulated  the  plates  of  sheet  iron 
from  each  other  with  tissue  paper,  although  I  left  the  paper 
short  at  alternate  ends,  so  as  to  give  each  piece  of  iron  a  short 
contact  with  that  on  one  side.  I  then  put  on  lOO  turns  of  No.  8 

wire,  well  insulated.  I  put  a  iio-volt  current  of  about  60  cycles 
through  the  transformer,  and  thus  far  I  have  been  unable  to 
heat  any  wire  larger  than  a  No.  20,  and  that  but  slightly.  I 
placed  the  No.  20  in  with  the  armature  just  to  try  what  size 
would  heat  up  on  a  short  circuit,  and  it  got  barely  warm.  The 
armature  was  one  just  taken  out  of  a  motor  with  a  short-cir- 

cuited coil.  Are  my  y\-\\\.  plates  and  bolts  the  cause  of  my  non- 
success,  or  is  it  the  lack  of  insulation  between  plates  at  the 
corners  ?  I  am  anxiously  waiting  a  solution  to  the  difficulty,  as 
it  means  a  lot  of  money  saved. 

Repair  Shop  Superintendent. 

[Answer]  :  We  think  that  the  trouble  is  due  to  two  causes. 
First,  the  iron  plates  on  the  ends  of  this  magnet  have  prevented 
you  from  getting  the  armature  sufficiently  close  to  the  magnet 
to  get  good  results.  The  closer  the  armature  is  to  the  magnet 
the  more  powerful  will  the  induced  currents  in  the  armature  be. 
A  second  reason  why  the  results  were  not  satisfactory  was  that 
you  probably  did  not  wait  long  enough  for  the  bobbin  to  warm 

up.  Even  if  you  only  succeeded  in  getting  one-fourth  of  the 
generated  magnetism  in  the  armature  you  still  have  about  one- 
fourth  of  a  volt  per  turn.  This  should  generate  about  85  amps., 

or  thereabouts,  through  a  short-circuited  coil  of  a  35-hp  motor, 
and  would  heat  the  coil  to  40  degs.  Centigrade  above  the  tem- 

perature of  the  atmosphere.  If  you  would  prefer  to  have  the 
bobbin  heat  up  more  quickly  and  find  it  inconvenient  to  get  the 
clearance  between  armature  and  magnet  any  less  you  will  find 
that  the  magnetic  effect  increases  as  turns  are  taken  off  the 

coil.  With  one-half  the  number  of  turns  on  the  coil  you  can 
expect  practically  double  the  induced  currents  in  his  armature 
bobbin,  other  conditions  remaining  the  same. 

This  fact,  however,  should  be  borne  in  mind,  if  the  short 
circuit  is  only  partial,  the  coil  in  the  armature  will,  of  course, 
heat  up  slowly,  owing  to  the  resistance  of  the  bad  contact. 
But  if,  during  the  test,  the  resistance  of  this  bad  contact  sud- 

denly diminishes  and  the  transformer  is  wound  with  a  low-re- 
?istance  coil,  the  armature  coil  will  heat  up  with  tremendous 

rapidity,  and  it  may  burn  out  during  the  test.  If  the  short 
circuit  in  the  armature  is  complete  we  believe  there  should  be 
no  difficulty  in  heating  up  the  coil  of  the  armature  with  the 
original  winding.  If,  however,  you  want  to  detect  a  partial 
short  circuit  rapidly  and  are  willing  to  take  the  chances  of  a 

completely  short  circuited  coil  heating  up  too  rapidly,  we  sug- 
gest that  you  wind  your  transformer  with  thirty  turns  of  No. 

6  wire.  Then  if  you  put  your  armature  into  the  field  and  use 
a  good-sized  fuse  in  your  primary  circuit,  we  believe  you  will 
have  no  difficulty  in  feeling  heat  in  the  armature  coils. 

 ♦-♦^»  

WHEEL  AND  AXLE  FITS 

Cleveland,  Ohio,  Jan.  17,  1903. 

Editors  Street  Railway  Journal: 

Where  can  I  find  a  table  showing  what  size  to  bore  wheel  so 

that  it  will  press  on  an  axle  at  a  definite  pressure.  If  there  be 

no  such  table  published  can  you  tell  me  what  should  be  the 
difference  of  diameter  between  the  hole  in  a  wheel  and 

diameter  of  the  axle  where  the  axle  is  5  ins.  in  diameter  so  that 
the  wheel  can  be  pressed  upon  the  axles  with  about  35  tons. 
The  length  of  the  hub  is  about  5  ins.  G.  H.  K. 

[Answer]  :  The  "old  rule  of  thumb"  method  still  applies  to 
mounting  wheels  on  axles,  and  as  a  matter  of  fact  seems  to  be 
better  than  the  more  scientific  methods  of  doing  this  work. 

Different  companies  have  tried  in  numerous  instances  to  bore 

a  lot  of  wheels  to  a  certain  size 'and  turn  a  lot.  of  axles  to 

another  size,  expecting  to  get  what  is  known  as  a  "pressure 
fit."  But  while  this  may  be  obtained  in  perhaps  75  per  cent 

of  the  cases,  in  the  other  25  per  cent  either  there  was  no  pres- 
sure at  all  or  else  the  pressure  secured  was  so  great  as  to  burst 

the  wheel.  The  method  of  mounting  wheels  in  all  shops  that 

we  know  about,  is  first  to  bore  the  wheel  and  then  caliper 

the  axle  to  fit.  Machinists  have  an  expression  that  they  can 

"tell  by  the  feel"  as  to  how  much  metal  to  leave  on  the  axle, 
this,  of  course,  being  the  result  of  experience.  We  have  never 

seen  such  a  table  as  you  suggest,  and  do  not  think  it  would  be 

of  value  if  made  up,  as  it  would  only  apply  to  the  wheels  from 

one  manufacturer.  Every  make  of  wheel  varies  in  density  of 

iron,  and  hence  in  its  elasticity.  This  is  shown  by  the  trouble 

experienced  bv  railway  companies  when  they  change  the  make 
of  wheels  they  have  been  using  for  a  long  time.  We  might 

say,  however,  in  the  case  you  mention  that  for  35-ton  pressure 
the  axle  should  be  about  one  one-hundredth  of  an  inch  (o.oi 

in.)  larger  than  the  bore  of  the  wheel. 

The  cars  of  the  Boston  &  Northern  Street  Railway  Company 

are  to  be  equipped  with  red  bullseye  lanterns,  which  will  be 

hung  on  the  rear  dash. 
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ALLEGED  AMERICAN  CONSERVATISM 

Boston,  Mass.,  Jan.  15. 
Editors  Street  Railway  Journal: 

One  is  prone  to  look  back  on  the  prodigious  growth  of 

electric  railways  in  this  country,  and  smile  the  smile  of  com- 
placency that  American  enterprise  has  wrought  so  great  a 

work.  And  truly  the  feat  has  been  one  that  we  may  well  be 
proud  of,  but  with  our  patriotic  fervor  there  comes  at  least  a 

shadow  of  regret  that  the  daring  enterprise  and  resourceful 'in- 
genuity of  the  American  pioneer  has  not  inspired  the  present 

as  it  did  the  past.  As  a  matter  of  fact,  so  far  as  electrical 
engineering  is  concerned,  the  electric  railway  in  this  country 

has  for  the  past  five  years  remained  on  a  dead  level  of  selt- 
satisfied  standardization.  It  is  not  necessary  for  engineers  and 
investors  to  go  in  for  all  sorts  of  costly  experiments,  but  they 
should  be  reminded  that  no  art  has  ever  yet  been  advanced  by 

sitting  down  in  well-fed  contentment  and  letting  well  enough 
alone.  And  that  is  precisely  what  Americans  have  been  doing 
m  the  electric  traction  business.    To  be  sure,  we  can  count  up 
,a  yearly  score  of  some  hundreds  of  miles  of  track  and  more 
hundreds  of  cars,  but  the  track  and  the  cars  and  the  rest  of  the 
plant  show  little  evidence  of  the  restless  enterprise  by  which 
the  way  to  electric  traction  was  won.  If  our  present  methods 

and  equipments  could  be  regarded  as  full,  perfect  and  com- 
plete, there  might  be  some  excuse  for  the  present  national  atti- 
tude, but,  as  every  practical  man  fully  realizes,  there  is  still 

much  to  be  desired.  We  have  not  reached  or  even  remotely 

approached  finality  in  the  evolution  of  electric  traction,  and 
yet  we  seem  to  be  content  to  let  improvements  slide. 

Truth  to  tell,  the  most  important  advances  are  now  being 
made  by  foreign  engineers  on  foreign  soil.  One  may  denounce 
their  work  as  needless  or  damn  it  as  experimental — that  last 
epithet  of  outraged  conservatism  in  the  presence  of  dreaded 
innovations — but  good,  bad,  or  indifferent,  it  is  not  ours  but 
theirs,  and  if  any  great  advances  come  through  their  labors 
theirs  will  be  the  reward.  Americans  cannot  hope  to  repeat 
indefinitely  the  story  of  the  Inner  Circle.  Abroad  engineers  are 

busy  with  innovations — traction  by  alternating  motors,  high- 
speed service,  surface  contact  systems,  monorail  elevated  roads 

and  locomotive  systems  to  invade  the  domain  hitherto  held  un- 
disputed by  steam.  Americans  having  no  practical  experience 

with  such  things  are  disposed  to  denounce  them  as  impractical, 
visionary  or  experimental — but  no  one  of  them  looks  half  so 
hare-brained  as  did  the  trolley  system  itself  barely  fifteen  years 
ago.  Engineers  look  wise  and  say  they  are  unsuited  to  American 
conditions;  which  may  be  true,  but  cannot  be  proved  by  any 
amount  of  assertion.  Meanwhile  in  this  country  we  wrangle 
over  whether  the  same  old  motor  should  be  rated  on  a  heating 
limit  of  56  degs.  for  three  hours  or  for  three  hours  and  twenty 

minutes,  or  how  much  better  Smith's  system  is  than  Brown's, 
when  the  one  will  give  acceleration  sufficient  to  pitch  the  pas- 

senger over  two  seats  and  the  other  merely  flattens  him  against 
the  front  door.  We  read  long-winded  papers  on  the  conversion 
of  trunk  lines  to  the  third-rail  system,  when  a  few  hours  of 
sleet  recently  disorganized  half  tlie  traffic  of  the  metropolis. 
And  in  general  we  are  contented  to  believe  that  we  are  the 
whole  thing  in  electric  traction,  and  that  no  improvements  are 
needed  save  in  what  we  are  pleased  to  called  minor  details. 
Now  this  attitude  is  unquestionably  based  on  very  great  and 

striking  success,  and  just  now  when  we  are  on  the  crest  of  a 

tidal  wave  of  industrial  supremacy  it  will  pass  for  vice-regal 
dignity,  but  the  day  will  soon  come  when  we  shall  have  to  show 
cause,  and  that  day  may  prove  to  be  one  of  tribulation.  It  is 
doubtless  a  good  thing  in  the  progress  of  an  art  to  sit 
down  for  a  while  when  all  goes  well  and  to  calmly  smooth 
out  one  by  one  the  minor  difficulties.  But  it  will  not  do 
to  be  caught  napping  at  the  task,  and  unless  we  much  mistake 
there  is  some  danger  of  sucli  a  denouement.    American  enter- 

prise came  near  to  getting  a  severe  setback  in  the  Inner  Circle 

affair,  and  escaped  only  by  the  potent  interposition  of  Pull; — the 
deus  ex  machina  of  American  lite.  The  hnal  decision  in  that 
famous  case  was  doubtless  sound,  but  it  was  a  precious  close 
call,  all  the  same.  There  are  indications  that  the  lesson  has  not 

been  altogether  lost,  and  that  American  engineers  are  recover- 
ing some  of  the  old-time  hustle.  The  Zossen  tests,  the  Elber- 

feld-Barmen  road,  and  the  recent  choice  of  the  monorail  system 
tor  an  important  line  ought  to  serve  as  additional  goads  to  ex- 

perimental activity.  If  American  electric  traction  is  to  be  the 

world's  model  we  must  do  something  besides  standardizing  ex- 
isting apparatus  and  buying  roads  to  install  it  on.  Now,  every- 

one of  the  innovations  we  have  cited  may  prove  in  the  last 
resort  to  be  unwise,  but  they  cannot  safely  be  assumed  to  be  so 
without  further  proof.  Our  contention  is  that  the  art  must 
keep  moving,  and  that  doing  even  radical  things  is  preferable 
to  doing  nothing  at  all  in  the  way  of  innovation.  There  is  much 
still  untried  in  electric  traction,  and  there  are  many  obvious 
improvements  still  to  be  made.    It  is  time  to  be  up  and  doing. 

An  Observer. 

[We  cannot  agree  with  the  opinion  of  our  correspondent,  so 
fervidly  expressed  in  the  above  letter.  Not  only  are  the  most 
important  commercial  installations  abroad  at  present  being 
equipped  with  apparatus  which  practically  follows  the  same 
standards  as  are  in  force  in  America,  but  American  engineers 
themselves  have  and  are  showing  no  marked  tendency  toward 

the  self-complacency  to  which  our  correspondent  refers.  The 
wide  adoption  of  polyphase  systems  of  power  distribution  for 
railway  work,  and  the  development  of  high-speed  trolley  and 
third-rail  roads  are  examples  only  of  the  progress  which  has 
been  made  in  this  country  during  the  past  two  or  three  years ; 
while  the  future  promises  to  be  even  more  fertile  in  important 
results  in  electric  railway  development.  In  our  opinion  it  is 
to  a  large  extent  due  to  the  fact  that  American  engineers  and 
investors  have  not  been  mislead  into  installing,  on  a  large 
scale,  many  of  the  delusive  schemes  with  which  the  progress  of 
electric  traction  in  other  countries  have  been  burdened  that 

the  American  electric  railway  industry  occupies  the  position 
which  it  now  possesses. — Eds.] 

 •^^»  

AMERICAN  CAPITAL  IN  HOLLAND 

The  Netherlands  Tramways  Corporation  has  recently  been 
organized,  under  the  laws  of  the  State  of  Connecticut,  with  a 
capital  of  $3,500,000  to  purchase,  build  and  operate  electric 
lines  in  Holland  and  elsewhere.  The  officers  of  the  company 
are:  Directors,  Henry  J.  Pierce,  W.  Caryl  Ely,  Pendennis 
White  and  Charles  W.  Goodyear,  of  Buffalo;  William  B. 
Rankine,  of  Niagara  Falls;  G.  L.  Boissevain,  F.  S.  Smithers, 
N.  W.  Halsey,  J.  G.  White  and  James  M.  Edwards,  of  New 
York,  and  M.  J.  Boissevain,  of  Amsterdam,  Holland.  The 
officers  are :  Henry  J.  Pierce,  president ;  G.  L.  Boissevain, 

vice-president ;  W.  Paxton  Little,  secretary,  and  Edwin  Hen- 
derson, treasurer. 

The  company  has  purchased  all  the  street  railroads  in  the 
city  of  Haarlem,  consisting  of  part  horse  and  part  electric  lines, 
and  will  equip  the  former  with  electricity.  It  has  also  pur- 

chased a  road  running  from  Haarlem  5>4  miles  to  Zandwort, 
on  the  North  Sea,  the  second  largest  Dutch  seaside  resort. 
Franchises  have  been  olitained,  through  F.  Anderheggen,  Jr., 

and  L.  J.  Neiimeyer,  of  Amsterdam,  for  a  double-track  road, 
to  run  from  the  center  of  the  city  of  Amsterdam  to  Haarlem,  a 
distance  of  10  miles.  The  contract  for  the  construction  of  this 

road  has  been  awarded  to  J.  G.  Wliite  &  Co.  The  speed  of  the 
cars  will  be  about  22  miles  an  hour.  The  line,  which  will  be 

known  as  the  "Electrische  Spoorweg  Maatschappy,"  will  prob- 
ably be  in  operation  early  in  1904. 
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STREET  RAILWAY  ACCOUNTING 

CONDUCTED  BY  J.  F.  CALDERVVOOD,  ASSISTANT  TO  THE  PRESI- 
DENT, BROOKLYN  RAPID  TRANSIT  COMPANY,  AND  MEMBER 

INSTITUTE  OF  SECRETARIES  OF  LONDON 

THE  ACCOUNTING  DEPARTMENT 

BY  J.  F.  CALDERWOOD 

The  Accounting  Department  of  the  Street  Railway 
Journal  was  commenced  by  the  writer  in  the  issue  of  May, 
1902,  and  has,  therefore,  been  conducted  for  ten  months.  Dur- 

ing this  time,  from  three  to  six  pages  have  been  devoted  each 
month  to  a  discussion  of  various  topics  of  interest  to  street 
railway  accountants,  and  the  contributors  to  the  department 
have  included  many  of  the  best  known  street  railway  account- 

ants in  this  country.  One  of  the  main  objects  in  the  establish- 
ment of  this  department  was  to  give  prominence  to  the  ac- 

counting end  of  street  railway  operation  and  to  emphasize  the 
undeniably  important  function  which  the  modern  street  railway 
accountant  occupies  in  the  successful  conduct  of  the  affairs  of  a 

well-organized  and  operated  railway  company.  In  the  opinion 
of  the  writer,  the  mission  of  this  department,  as  outlined  above, 

has  been  accomplished.  Accounting  methods  are  now  gen- 
erally recognized  as  being  as  much  integral  features  of  street 

railway  operation  as  are  management  or  construction ;  and 
mistakes  or  errors  of  judgment  in  the  conduct  of  the  affairs  in 
this  department  will  exercise  just  as  disastrous  effects  upon  the 
fortunes  of  a  company  as  if  committed  in  the  others  mentioned. 
It  seems,  therefore,  unnecessary,  and  even  to  a  certain  extent 
unwise,  to  continue  the  separation  of  articles  on  this  subject  in 
these  columns,  for  the  same  reasons  that  the  separate  depart- 

ments of  "Constru'-*:ion"  and  "Operation,"  which  were  for- 

merly" conducted  in  this  paper,  were  omitted. 
This  in  no  sense  signifies  that  articles  on  different  subjects 

connected  with  street  railway  accounting  will  not  be  welcomed 
by  the  editors  or  by  the  writer  for  publication  in  future  issues  of 
this  paper.  On  the  contrary  it  is  because  the  importance  of  the 
subject  is  so  great  the  opinion  has  been  reached  by  the  writer 
and  those  with  whom  he  has  consulted  that  these  articles  should 

not  be  confined  to  the  limits  of  a  single  department.  The  writer 
will  continue  to  act  in  an  advisory  capacity  to  the  editors  of  the 
.Street  Railway  Journal  in  the  discussion  of  matters  of  this 
kind,  and  all  accountants  who  have  problems  to  suggest  or  in- 

formation to  give  on  methods  which  have  proved  of  value  on 
their  roads  are  cordially  invited  to  use  the  columns  of  this 
paper  for  the  purpose.  These  articles  will  be  given  the  same 
prominence  as  those  on  construction  or  operation  or  any  other 
important  branch  of  railway  work. 

 *^  

HANDLING  THE  MONEY  FROM  THE  CONDUCTOR 
TO  THE  BANK 

In  standard  steam  railway  practice  the  revenue  from  pas- 
sengers is  handled  almost  entirely  by  the  ticket  agents.  So 

convenient  and  so  perfect  is  the  ticket  system  that  it  is  seldom 
found  necessary  for  the  conductors  to  handle  cash.  In  fact 

a  premium  is  placed  upon  the  purchasing  of  tickets  by  the 
cheaper  rates  for  limited  tickets,  excursion  or  round-trip 
tickets,  mileage  books,  etc. :  and  there  is  likewise  a  small  pen- 

alty for  paying  cash  to  the  conductors,  which,  however,  is 
usually  refunded  upon  the  presentation  by  the  passenger  to  any 
ticket  agent  of  the  conductor's  duplex  cash  receipt.  On  the 
elevated  roads  the  revenue  is  also  handled  almost  entirely  by 
ticket  agents. 

The  principal  distinguishing  feature  of  the  handling  of  street 
surface  railway  revenue  from  passenger  service  is  that  no  way 
has  ever  been  found  to  avoid  the  necessity  of  conductors  re- 

ceiving the  money.   In  many  cities  inducements  are  offered  for 

passengers  to  purchase  tickets,  but  it  is  not  done  to  any  great 
extent.  On  a  large  street  railway  system  with  passenger  earn- 

ings of  $20,000  to  $40,000  per  day,  the  revenue  is  collected  by 
1500  to  3000  conductors.  To  call  attention  to  some  of  the  cus- 

tomary methods  of  handling  the  money  after  it  leaves  the  con- 

ductor's hands  and  to  indicate  the  strong  points  of  each  is 
the  present  purpose. 

The  two  methods  in  general  use  of  taking  the  money  from 
the  conductors  are : 

First.  Having  the  conductors  turn  the  money  over  to  re- 
ceivers at  the  depots,  or,  on  smaller  roads,  to  the  cashier  at  the 

company's  headquarters. 
Second.  Having  the  conductors  place  their  money  in  a  bag 

and  deposit  it,  properly  tagged,  in  a  safe  of  special  construc- 

tion, at  the  depots  or  at  the  company's  headquarters. 
Under  the  first  plan  the  transfer  between  the  conductor  and 

the  company's  authorized  fiscal  agent  is  direct.  The  money  is 
counted  in  the  presence  of  the  conductor,  and  any  errors  or 
omissions  are  corrected  on  the  spot.  Furthermore,  it  is  the 

usual  custom  under  this  method  of  having  the  conductor's  day 
card  or  trip  sheet  handed  with  the  money  to  the  receiver,  who 
sees  that  the  money  turned  in  agrees  with  the  face  of  the  day 

card.  The  receiver  does  not,  as  a  rule,  attempt  to  "prove"  the 
day  card  or  the  conductor's  figures,  leaving  this  work  to  be 
done  at  headquarters.  The  receiver's  function,  so  far  as  the 
conductor  is  concernecf,  is  to  see  that  the  money  turned  in 

agrees  with  the  face  of  the  conductor's  report  of  the  day's 
collections,  and  to  be  sure  that  the  money  is  legal  tender.  The 
strong  point  claimed  for  this  plan  is  the  counting  of  the  money 

in  the  conductor's  presence,  and  the  immediate  detection  of 
shortages  or  counterfeit  money.  The  directness  of  the  plan  and 
the  innnediate  ,gettlement  between  the  conductor  and  the  com- 

pany's fiscal  representative  of  any  errors  is  to  be  considered  its 
principal  recommendation. 

Under  this  plan  it  is  usually  customary  for  the  receivers  to 
recount  and  verify  the  total  amount  of  all  money  received,  and 

at  the  end  of  their  day's  work  to  put  it  in  shape  for  transmis- 
sion with  the  proper  reports.  The  transmission  is  made  in  two 

ways.  Some  roads  prefer  the  plan  of  having  each  receiver 
transmit  direct  to  the  bank,  each  receiver  being  charged  or 
credited  with  any  short  or  over  amounts  discovered.  Other 
roads  believe  it  better  to  have  each  receiver  transmit  to  the 

main  office,  where  the  money  is  rehandled  and  all  money  sent 
to  the  bank  at  one  time,  the  bank  charging  or  crediting  the 

company  with  any  short  or  over  amounts  discovered. 
Under  the  second  plan  the  money  in  the  bag  is  not  usually 

accompanied  by  the  day  card.  It  is,  however,  usually  accompa- 
nied by  a  blank  form,  giving  the  necessary  information  con- 

cerning the  run  number,  the  line,  the  number  of  trips  made,  the 

conductor's  name  and  badge  number,  and  the  total  collections. 
There  is  also  usually  a  more  or  less  definite  description  of  the 
money  as,  so  many  bills  of  the  denomination  of  $5  and  over, 

so  many  $2  and  $1  bills,  and  so  many  coins  of  each  denomina- 
tion. The  bag  is  tied,  sealed  and  tagged  by  the  conductor  and 

placed  by  him  in  a  safe  (through  a  protected  rolling  slot  some- 
what like  a  United  States  mail  box),  from  which  it  can  be 

removed  only  by  the  company's  authorized  agent.  The  day 
card  is  forwarded  by  the  conductor  under  separate  cover  to  the 
accounting  department.  It  is  claimed  for  this  method  that  by 
throwing  upon  the  conductor  the  responsibility  of  counting  and 
describing  his  returns  by  the  denominations  of  the  bills  and 
coins  there  is  less  liability  of  error  on  his  part.  The  manner  in 
which  the  money  must  be  handled  and  transmitted,  it  is 
claimed,  makes  the  conductor  exceedingly  careful.  Where  this 
method  is  in  vogue  there  are  no  receivers  at  the  depots.  The 

concentration  of  the  receivers'  work  at  the  main  office  under 
the  supervision  of  the  cashier  enables  this  part  of  the  work  to 
be  performed  with  fewer  receivers  and  at  less  expense.  The 

strong  point  claimed  for  this  plan  is  its  economy  and  the  con- 
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centration  of  the  handling  of  the  money  at  one  central  point. 
It  is  also  claimed  that  by  its  operation  the  conductors  are  not 
delayed  by  standing  in  line  at  busy  hours  waiting  their  turn  to 
reach  the  receiver's  window.  They  can  "turn  in"  promptly  and go  home. 

Under  this  plan,  it  will  be  seen,  errors  and  omissions  cannot 
be  corrected  in  the  presence  of  the  conductor.  He  may  be 
ever  so  sure  of  his  correct  remittance,  but  must  in  the  end  take 
the  word  of  the  receiver  for  the  accuracy  or  inaccuracy  of  his 
returns.  It  is  claimed  by  the  advocates  of  this  plan  that  with 
proper  methods  of  supervision  of  the  work  of  the  receivers  each 
and  every  error  discovered  is  immediately  called  to  the  at- 

tention of  the  chief  of  the  department,  and  the  count  is  by  him 
verified  and  certified  to,  and  with  this  certification  the  account 
is  sent  to  the  conductor,  who,  in  the  case  of  a  shortage  or  a 
counterfeit,  must  make  good.  In  the  operation  of  this  plan 
the  money  is  handled  only  once  between  the  conductor  and  the 
bank,  but  there  are  two  transmissions. 

The  fact  that  some  of  the  larger  roads  have  changed  from  the 
first  to  the  second  plan,  while  others  have  retraced  their  steps 
and  changed  back  from  the  second  to  the  first  plan  would 
appear  to  indicate  that  no  definite  conclusion  has  been  arrived 
at  as  to  which  of  the  plans  is  the  better.  Of  course,  local  con- 

ditions in  some  cases  may  become  the  determining  factor,  but 
this,  like  other  questions  of  accounting  and  finance,  is  less 
susceptible  to  the  influence  of  local  conditions  than  are  matters 
of  operation  and  construction.  As  a  rule,  correct  theory  is 
more  easily  applied  to  questions  of  accounting  and  finance  than 
to  questions  of  another  character.  The  primary  consideration 
in  all  methods  of  transmitting  money  through  several  different 
hands  is  the  question  of  safety  of  transmission.  The  secondary 
considerations  relate  to  accuracy  of  accounting  and  economy  of 
handling  in  order  of  importance  named.  As  a  general 
proposition  it  will  not  be  disputed  that  the  more  hands  through 
which  it  passes  the  greater  is  the  opportunity  for  loss  and  for 
error.  Each  additional  transmission  and  handling  increases  the 
risk. 

It  may  be  assumed  that  any  company  working  under  either 
of  the  plans  mentioned  will  safeguard  the  actual  transmission 
of  the  money  from  one  point  to  another,  or  from  the  hands  of 
one  person  to  another,  in  a  manner  which,  in  the  judgment  of 
its  officers,  is  thoroughly  reliable.  At  the  same  time  the  fact 
is  indisputable  that  to  reduce  the  number  of  transmissions  and 
handlings  is  to  reduce  the  risk.  It  would  appear,  therefore, 
that  the  correct  theory  is  to  make  the  number  of  transmissions 
and  handlings  as  few  as  possible  between  the  conductor  and 
the  bank.  Carried  to  its  logical  conclusion  this  would  make 
it  appear  that  the  ideal  method  would  be  to  require  the  con- 

ductors to  put  up  their  money  in  shape  for  direct  transmission 
to  the  bank.  But  such  a  method  being  impracticable  it  appears 
that  one  handling  and  one  transmission  are  necessary.  Whether 
additional  handlings  and  transmissions  are  desirable  seems  to 
be  the  question  open  for  discussion.  The  plan  of  having  the 
receivers  at  the  depots  remit  direct  to  the  bank  requires  only 
one  handling  and  one  transmission.  If  the  receivers  at  the 
depots  remit  to  the  main  office  and  the  main  ofifice  rehandles 
and  remits  to  the  bank,  there  are  two  handlings  and  two  trans- 

missions. If  there  are  no  receivers  at  the  depots  and  the  con- 
ductors remit  direct  to  the  main  office,  and  the  main  office 

handles  the  money  and  remits  to  the  l)ank,  there  is  one 
handling  and  two  transmissions. 

The  method  of  having  receivers  at  the  depots  remit  to  the 
main  office  may  be  left  out  of  consideration,  because  it  makes 
at  least  one  unnecessary  handling.  The  decision  seems  to  rest 
between  the  depot  receivers  remitting  direct  to  the  bank,  and 
the  conductors  remitting  to  receivers  at  the  main  office,  who 
in  turn  remit  to  the  bank.  Assuming  that  the  additional  trans- 

mission required  by  the  latter  method  can  be  safeguarded  be- 
yond question  the  choice  between  these  two  plans  would  appear 

to  rest  primarily  upon  considerations  of  accuracy  in  account- 
ing and  economy  of  operation.  Other  minor  considerations 

dependent  upon  local  conditions  may  also  have  to  be  taken 
into  account  by  certain  roads.  It  was  not  the  intention  to 
undertake  to  render  a  decision  or  express  a  preference  as 
between  these  plans,  but  rather  to  indicate  those  points  in  each 
which  are  worthy  of  discussion. 

STANDARD  FORM  OF  REPORT 

BY  H.  L.  WILSON 

The  discussion  of  the  income  account  adopted  at  the  Detroit 
convention,  taken  up  by  Mr.  Emerson  and  continued  by  Mr. 
Smith,  is  one  that  may  be  carried  on  indefinitely  and  no  con- 

clusion would  probably  be  reached  that  would  be  thoroughly 
acceptable  to  all,  but  if  uniformity  of  system  is  to  be  obtained 
mdividual  ideas  must  be  waived  in  favor  of  what  the  majority 
of  the  accountants  think  is  correct. 

If  power  is  sold  as  a  commercial  product  to  outside  parties 
it  seex:is  perfectly  proper  to  put  the  returns  into  the  income 
account.  But  there  are  many  companies  who  have  no  charter 
that  permits  them  to  go  into  the  power  supply  business,  and  yet 
are  so  situated  in  relation  to  other  companies  that  it  is  abso- 

lutely necessary  that  they  both  supply  power  to  and  receive 
power  from  another.  It  would  hardly  be  proper  to  put  the 
amounts  received  for  the  use  of  this  power  into  income  account 
and  the  amounts  paid  into  operating  expenses  as  no  proper 
comparison  (which  is  the  object  of  the  uniform  system)  could 
l)e  made  with  the  accounts  of  another  company  which  supplies 
only  the  power  it  consumes.  Again,  as  Mr.  Smith  points  out, 
some  companies  pay  a  tax  on  gross  earnings,  and  burdens  of 
this  kind  are  now  heavy  enough  to  bear  without  unnecessarily 
adding  to  the  load. 

This  brings  up  again  the  old  question  of  where  taxes  be- 
long in  the  accounts.  Mr.  Emerson  says  in  operating  expenses, 

the  Interstate  Commerce  Commission  says  in  charges,  the 
Street  Railway  Accountants  first  said  operating  expenses,  and 
when  they  found  this  was  not  acceptable  to  the  Association  of 
Railroad  Commissioners,  transferred  the  account  into  charges, 
where  the  highest  authorities  seem  to  agree  it  belongs. 

There  are  so  many  methods  of  levying  taxes  chat  many  argu- 
ments may  be  brought  forward  in  individual  cases  to  prove 

that  one  or  the  other  is  the  only  correct  place  for  it  to  appear. 
If  taxes  are  paid  on  a  basis  of  a  percentage  of  the  earnings, 

a  per  car  mile  or  car  day  basis,  operating  expenses  would  seem 
to  be  the  proper  place ;  if  the  tax  is  on  real  estate  or  personal 
property  or  on  the  value  of  the  capital  stock  of  the  company 
such  a  disposition  would  not  be  correct,  as  taxes  of  this  kind 
would  be  assessed  whether  the  property  was  operated  or  was 
idle.  It  would  be  undesirable  to  put  part  of  the  taxes  in  one 

place  and  part  in  another,  so  taking  all  things  into  considera- 
tion it  seems  better  to  call  it  a  fixed  charge. 

There  is  still  another  account  or  rather  three  accounts  that 

may  be  considered  together.  These  are  the  "interest  on  de- 
posits" and  "income  from  securities  owned,"  under  "miscel- 
laneous income,"  and  "interest  on  floating  debt,"  under  "de- 
ductions from  income." 

The  question  that  might  be  brought  up  is  whether  or  not,  if 
there  is  a  charge  to  the  latter  account,  it  would  not  be  proper  to 
take  part  or  the  whole  if  necessary  of  the  credits  to  the  former 
two  to  offset  or  cut  down  this  charge  on  the  ground  that  it 

would  not  have  been  necessary  to  borrow  money  if  the  securi- 
ties had  not  been  purchased  and  that  there  would  not  have  been 

any  or  as  large  a  sum  of  money  on  deposit  if  none  had  been 
borrowed. 

While  a  standard  system  is  greatly  to  be  desired  in  order  to 
facilitate  comparisons, it  must  always  be  kept  in  mind  that  there 
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are  many  reasons  why  no  thoroughly  satisfactory  results  are  to 
be  obtained  from  this  source  alone  and  that  a  knowledge  of  the 
individual  conditions  that  govern  each  separate  property  must 
be  considered. 

Frequently  directors  of  one  company  wish  to  know  why  it  is 
that  their  property  is  not  operated  as  cheaply  as  some  other 
from  whom  they  have  obtained  a  carefully  prepared  analysis 
of  expenses,  and  it  is  difficult  or  impossible  for  the  accounting 
officer  to  tell  them  without  a  personal  knowledge  of  the  local 

conditions  under  which  both  operate,  and  these  same  local  con- 
ditions, I  am  sorry  to  say,  frequently  have  a  very  direct  bearing 

on  some  accounting  methods. 

Mr.  Smith's  suggestion  for  a  final  ending  of  the  income  ac- 
count seems  to  have  no  advantages  over  that  adopted.  On  the 

other  hand  it  would  have  the  disadvantage  of  making  the  per- 
son examining  it  go  to  a  little  trouble  to  discover  whether  the 

dividends  declared  had  actually  been  earned  during  the  fiscal 

year  or  whether  some  previous  prosperous  year  or  some  pre- 
mium account  was  called  upon  to  help  the  invalid  out. 

 ^♦^  

STANDARD  CAR  IN  DENVER 

The  standard  type  of  car  employed  in  Denver  for  city  and 
suburban  service  differs  materially  from  that  in  any  other  city 
in  the  country,  but  it  has  proved  very  popular  in  that  city. 

From  the  views  and  plans  which  accompany  this  article  it 
will  be  seen  that  the  car  is  both  a  combination  and  semi-con- 

vertible car.  That  is  to  say,  it  is  divided  into  two  sections  like 
a  combination  car,  but  each  end  is  fitted  with  a  very  deep  sash 
to  secure  the  convertible  feature  in  either  end  as  desired. 

The  seating  capacity  of  the  car  is  forty-eight,  twenty-four  in 
each  end  of  the  car.  The  seats  in  the  forward  end,  or  that 
usually  run  closed,  are  of  the  Hale  &  Kilburn  reversible  rattan 
type,  and  those  in  the  rear  end  are  reversible  oak,  manufactured 
liy  the  same  company.  The  forward  part  of  the  car  has  one 
set  of  eight  Consolidated  heaters ;  the  rear  end  not  heated. 

The  car  has  an  entrance  in  the  middle  of  one  side,  5  ft.  2  ins. 
in  width.  This  is  one  of  the  features  of  the  car.  Mr.  Beeler, 
manager  of  the  Denver  Tramway  Company,  is  very  enthusiastic 
over  the  use  of  side  entrances,  as  the  conductor,  it  is  thought, 
can  keep  better  control  of  the  passengers  by  standing  in  the 

INTERIOR  OF  FORWARD  END  OF  DENVER  CAR 

middle  of  the  car.  The  sash  rail  is  only  26  ins.  from  the  floor, 
and  is  fitted  with  sash  pockets,  so  that  when  the  sash  are  down 
practically  all  the  advantages  of  an  open  car  are  obtained.  The 
system  of  sill  construction  used  is  illustrated  in  the  section  of 
the  sill,  which  siiows  that  it  is  made  up  of  a  7-in.  I-beam,  with 

a  3^:^-in.  x  7-in.  Oregon  pine  timber. 
The  car  is  painted  the  standard  Denver  Tramway  color, 

which  is  coach  painters'  red  for  the  main  panel,  and  a  dark 
straw  color  for  the  lower  panel  and  upper  framework.  The  in- 

terior of  the  car  is  finished  throughout  in  antique  oak. 

Some  of  the  cars  are  equipped  with  four  G.  E.-58  motors,  and 

Seating  and  LIshllnK  Plan 

PLAN,  SIDE  ELEVATION  AND  SECTION  OF  DENVER  CAR 
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are  geared  for  30  miles  an  hour.  Other  cars,  intended  for  city 
service  only,  are  equipped  with  only  two  motors  of  this  type, 
and  are  geared  for  18  miles  an  hour.   K-6  controllers  arc  used. 

wheels  and  three  governors  are  in  use.  The  governors  are 

geared  to  close  the  gates  from  full-open  in  six  seconds,  and 
with  the  severe  changes  due  to  the  operation  of  large  induction 
motors  the  largest  temporary  fluctuation  does  not  exceed  3 

per  cent. The  Ottawa  &  Hull  Power  &  Manufacturing  Company,  of 

Hull,  Que.,  has  had  one  of  these  governors  in  use  for  some 
time  on  a  temporary  plant,  and  is  now  installing  two  of  them 

I  I  I  j'  street  RfUujtiil  Journal SECTION  OF  SIDE  SILL 

The  cars  were  built  by  the  Woeber  Carriage  Company,  of  Den- 
ver, and  are  mounted  on  Brill  No.  27-G  trucks,  with  33-in. 

plate  wheels.  The  cars  are  equipped  with  Christensen  air 
brakes. 

WATER-WHEEL  GOVERNOR  FOR  ELECTRIC  PLANTS 

The  accompanying  illustration  shows  the  latest  design  of  a 
friction  water-wheel  governor,  which  is  especially  designed  for 
the  exacting  requirements  of  electric  light,  railway  and  power 

service.    This  governor  has  been  subjected  to  severe  com- 

SIDE  VIEW  OF  STANDARD  DENVER  CAR 

on  a  large  station,  which,  when  complete,  will  have  an  output 

of  10,000  hp.  Each  governor  will  control  four  51-in.  horizontal 
cylinder  gate  turbines,  operating  the  full  range  of  the  gate  in 
five  seconds.  Each  set  of  four  wheels  is  connected  to  1500-kw 
generator.  Two  small  vertical-type  governors  are  installed  on 
the  exciter  units. 

The  Rochester  (N.  Y.)  Gas  &  Electric  Company  has  had 
one  of  this  type  in  successful  operation  for  some  time.    It  is 

INTERIOR  OF  REAR  END  OF  DENVER  CAR WATER-WHEEL  GOVERNOR 

mercial  tests  during  the  last  year,  including  one  at  the  three- 
phase  power  plant  at  the  United  States  arsenal  at  Rock  Island, 
111.,  which  proved  highly  satisfactory  to  the  officers  in  charge. 
The  installation,  when  complete,  will  consist  of  twenty  50-in. 
turbines  and  four  size  B  governors,  and  will  furnish  power, 
light  and  heat  for  all  of  the  arsenal  buildings.  The  total 
capacity  of  the  station  will  be  1750  kw.    At  present  fourteen 

controlling  a  looo-hp  horizontal  turbine  under  90  ft.  head, 
driving  street  railway  generators. 

This  governor  is  large  and  powerful.  The  friction  wheels 
are  24  ins.  in  diameter  and  12  ins.  wide,  and  are  made  with 
sufficient  surface  to  transmit,  if  necessary, .  5000-ft.  lbs.  per 
second  to  the  turbine  gates.  The  gears  are  cut  from  the  solid, 

and  are  wide-faced  and  coarse  pitch.   The  shafts  arc  supported 
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on  ample  bearings.  Ring  oiling  bearings  are  supplied  for  the 
friction  shaft,  which  is  the  only  one  run  continuously,  and  a 
continuous  supply  of  oil  is  carried  to  the  hubs  and  paq^,  which 
are  loose  on  the  shaft  and  are  so  constructed  that  it  is  im- 

possible for  oil  which  may  work  out  of  the  bearing  to  get  onto the  friction  surface. 

Power  is  supplied  from  the  main  shaft  of  the  water-wheel 
installation,  and  is  delivered  to  the  shaft  of  the  governor  by  the 
large  pulley.  On  this  shaft  is  mounted  a  compressed  paper 
friction.  Supported  by  sleeves  on  this  main  shaft  are  two  pans, 
which,  when  pressed  against  the  friction,  moves  the  gates  of  the 
turbines  in  either  direction  through  suitable  gear  connection  to 
an  intermediate  shaft,  shown  in  the  front  of  the  cut.  This 
intermediate  shaft  is  connected  in  turn  to  the  turbine  gate  shaft. 

The  speeder  balls  of  the  governor  are  separately  driven  from 
the  main  shaft  of  the  installation.  There  is  also  a  cam  con- 

tinuously revolved  by  means  of  the  belt.  As  the  speed  changes 
the  rod  of  the  speeder  raises  and  lowers,  carrying  with  it  the 
tappets  arms  and  tappets,  and  one  of  the  tappets  is  engaged  by 

the  cam  and  forced  out 
from  its  center.  This 

motion  is  then  con- 
veyed through  suitable 

crank  shafts  to  the 
main  shaft,  on  which  is 
mounted  the  friction, 
and  as  this  shaft  is 
forced  back  and  forth 

V  the  friction  is  brought 
'*  to  bear  on  either  the 

opening  or  closing  pan. 

When  the  speed  is  nor- 
mal this  cam  revoh-es 

place  they  make  a  wall  the  height  of  the  fire  all  around  the 
hre-box,  and  this  wall  is  and  remains  smooth  and  solid, 
whereas,  when  ordinary  small  fire  brick  is  used  the  clay  shrinks 

BOILER.  WITH  STEEL  MIXTURE  BRICK  SETTING 

and  leaves  space  for  clinkers.  The  accompanying  engraving 
gives  a  good  odea  of  the  arrangement  and  appearance  of  this 
brick  when  used  in  furnace  construction. 

NEW  LONG  CARS  FOR  NEW  ORLEANS 

The  New  Orleans  Railways  Company  has  recently  been 
adding  to  its  rolling  stock  and  has  secured  from  the  St.  Louis 
Car  Company  a  number  of  long  cars  of  the  type  illustrated  in 
the  engraving.  The  main  dimensions  of  these  cars  are  as  fol- 

lows :  Length  over  corner  posts,  34  ft. ;  length  over  bumpers, 
45  ft. ;  width,  8  ft.  As  will  be  seen  the  cars  do  not  have  vesti- 
bules. 

\\\  spite  of  the  fact  that  New  Orleans  is  in  a  warm  latitude 
open  cars  have  never  been  popular  in  that  city.    The  principal 
reason  is  that  heavy  shovvers  are  apt  to  come  up  very  suddenly 

REGULATING  DEVICE 

between  the  upper  and  lower  tappets  without  engaging  either. 
Just  below  the  cam  and  fastened  to  the  same  shaft  is  a  con- 

cave disc  and  a  compensating  wheel,  which  travels  loosely  upon 
an  oblique  shaft.  This  compensating  mechanism  is  the  same 
as  that  on  the-  vertical  model  and  is  intended  primarily  to  pre- 

vent racing.  The  apparatus  is  manufactured  by  the  Woodward 
Governor  Company,  of  Rockford,  111. 

 . 

STEEL  MIXTURE  FIREBRICK 

In  the  construction  of  fire-boxes  and  furnaces  it  is  of  the 
greatest  importance  to  have  strong  and  durable,  as  well  as 
refactory  material.  In  an  effort  to  combine  these  desirable 
qualities  in  a  high  degree,  the  McLeod  &  Henry  Company,  of 
Troy,  N.  Y.,  have  put  on  the  market  the  "steel  mixture"  block 
and  arches  manufactured  especially  for  this  purpose. 

While  iron  boiler-door  arches  melt  at  a  temperature  of  2200 
degs..  it  is  claimed  the  "steel  mixture"  arches  will  not  fuse 
until  a  temperature  of  4000  degs.  is  reached. 
^  The  fire-box  blocks  are  tongued  and  grooved,  and  come  in sizes  from  12  ins.  to  16  ins.  high  and  6  ins.  thick.    When  in 

LONG  CAR  FOR  NEW  ORLEANS 

during  the  summer  time,  and  when  such  storms  do  occur  an 
open  car  is  an  extremely  uncomfortable  vehicle  to  be  in.  As 
a  result,  the  semi-convertible  car  has  proved  very  popular  in 
New  Orleans,  and  the  car  illustrated  is  of  this  type.  The  sills 
are  of  channel  steel,  of  the  Robertson  pattern,  in  which  the 

sash  drop  between  the  panels.  The  sash  itself  is  of  two  sec- 
tions, both  being  arranged  to  drop  into  the  sash  pocket,  the 

top  of  which  is  within  24  ins.  of  the  floor.  The  floor  itself  is 
double  with  a  layer  of  felt  paper  between  the  floors. 

The  interior  finish  of  the  cars  is  in  mahogany,  and  the  same 
material  is  used  in  the  ceilings.  The  cars  are  fitted  with  double 
door,  St.  Louis  walk-over  seats,  Stanwood  steps,  Pantasote 
curtains  and  vertical  ratchet-brake  wheels.  The  car  is  mounted 

on  23-A  trucks,  M.  C.  B.  type,  and  is  fitted  with  Westinghouse 
air  brakes  and  arc  headlisfhts. 

Tiic  Lake  Shore  Electric  Railway  is  considering  the  opera- 
tion of  belt  cars  running  both  ways,  and  making  the  circuit 

of  Norwalk,  Ceylon,  Sandusky  and  Milan.  This  would  not 
interfere  with  the  schedule  of  the  main  line.  At  present  each 
leg  of  the  triangle  is  on  a  distinct  division  and  is  operated 
separately. 
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SPRINKLING  CAR  WITH  CENTRIFUGAL  HLLING  PUMP MECHANICAL  OIL  CUP 

In  getting  ready  for  summer  the  subject  of  sprinklers  is 

always  important  and  sometimes  a  perplexing  matter.  Inter- 
urban  lines,  and  lines  which  run  far  into  the  suburbs,  are  often 
left  out  of  consideration  entirely  when  the  sprinkling  schedule 
is  made  up,  because  of  the  expense,  difficulty,  and  sometimes 
impossibility  of  obtaining  a  water  supply.  The  need  of  laying 
the  dust  is  doubtless  generally  appreciated  so  far  as  more  fares 
is  concerned;  but  the  economy  of  operating  over  a  dustless 

road,  as  regards  truck  and  motor  wear  and  non-arcing  of  cur- 
rent by  keeping  the  wheels  and  rails  in  contact,  is  probably  not 

so  often  considered.  The  friction  which  follows  the  entrance 

of  dust  into  even  the  most  carefully  guarded  motor  bearings 

The  Lunkenheimer  Company,  of  Cincinnati,  has  just  brought 
out  a  mechanical  oil  cup  for  cylinder  lubrication,  which  it 
recommends  as  more  reliable  than  lubricators  hydrostatically 

operated.  When  properly  constructed  the  company  believes 
that  with  mechancial  lubricators  all  of  the  oil  fed  to  the  pump 

is  bound  to  be  forced  to  the  steam  chest  or  cylinder  of  the 

engine. 
As  will  be  seen  the  driving  mechanism  is  of  the  ratchet  type, 

and  is  operated  by  two  clutches,  that  work  co-operatively  by 

SPRINKLING  CAR  WITH  SUCTION  PUMP 

and  axle-boxes  heats  the  revolving  parts,  and  not  infrequently 
results  in  permanent  injury.  Arcing  of  the  current,  caused  by 
dust  and  sand  on  the  track,  is  a  waste  of  power,  and  may  even 
cause  serious  injury  to  generators,  motors  or  even  controllers. 

The  sprinkler  shown  in  the  illustration  is  one  of  several  of 
this  type,  built  by  the  J.  G.  Brill  Company,  of  Philadelphia. 
The  novel  feature  in  connection  with  it  is  an  electrically- 
operated  centrifugal  filling  pump,  located  under  the  car  at  the 
center.  The  purpose  of  the  pump  is  to  fill  the  tank  from  a 

stream  or  pond  through  a  hose  having  a  foot-valve.  This 
makes  the  sprinkler  independent  of  hydrants  and  the  heavy  tax 
usually  imposed  for  their  use,  or  saves  the  expense  of  elevated 
tanks  and  pumping  outfits. 

The  Bergen  Turnpike  Company,  of  Hoboken,  N.  J.,  has 
ordered  two  of  these  cars,  with  4000-gal.  tanks,  capable  of 
sprinkling  6  miles  to  8  miles  of  roadway,  according  to  speed 
and  character  of  surface.  A  500-volt  motor  operates  the  pump, 
which  has  a  capacity  of  400  gals,  per  minute.  The  tank  can, 
therefore,  be  filled  in  ten  minutes.  The  cars  are  provided  with 
special  spraying  devices,  conical  stop  nozzles,  having  separate 
leads  for  washing  rails  and  distributing  the  water  uniformly 

over  9  ft.  to  II  ft.  outside  the  rails.  The  "Geyser"  air  com- 
pressor, made  by  the  same  company,  for  delivering  the  water 

35  ft.  to  45  ft.  on  either  side,  is  also  applicable  to  a  double- 
truck  sprinkling  car,  and  may  be  mounted  on  a  truck  and  axle- 
driven  or  operated  by  the  motor  which  serves  the  centrifugal 

pump. 
The  tank  in  the  Bergen  cars  is  5  ft.  4  ins.  in  diameter,  and 

24  ft.  long,  and  is  composed  of  sheeting,  with  5-16-in. 
ends.  Three  swash  plates  are  provided.  An  opening  at  the 
top  is  furnished  in  order  that  the  tank  may  be  filled  in  the 
usual  manner.  The  car  measures  24  ft.  7  ins.  over  the  body, 
and  34  ft.  8  ins.  over  the  bumpers.  The  width  over  sills  is  7  ft. 
6  ins.  Doors  at  the  ends  arc  liinged  down.  As  horses  are 

liable  to  be  frightened  by  unusual-appearing  cars,  the  tank  is 
enclosed  and  the  cab  provided  with  slat  blinds. 

The  cars  are  mounted  on  No.  27-G  trucks.  The  weight, 
without  motors,  is  32,200  lbs.,  and  the  total  weight  with  motors 
and  with  tank  filled  77,800  lbs. 

MECH.\NICAL  OIL  PUMP 

the  motion  of  a  rod,  which  can  be  attached  to  the  eccentric  rod 
or  other  moving  parts  of  the  engine  by  couplings.  The  motion 
thus  obtained  is  transmitted  to  the  piston  E  by  the  crank-pin 
mechanism. 

The  ratchet  wheel  D  is  provided  with  a  handle  whereby  it 
can  be  rotated  by  hand  in  case  it  is  desirable  to  force  a  quantity 
of  oil  at  any  time,  as,  for  example,  when  starting  the  engine. 

By  moving  the  coupling  up  or  down  the  operating  rod,  the 
stroke  of  the  pump  can  be  lengthened  or  shortened  as  desired, 
thus  regulating  the  amount  of  oil  fed  by  the  pump  independent 
of  the  feed  from  the  oil  cup.  The  joints  of  the  cup  are,  of 

course,  tight,  the  sight-feed  glass  being  packed  so  as  to  prevent 
the  access  of  air  that  would  have  a  tendency  to  cause  the  cup 
to  feed  after  the  engine  had  ceased  running.  The  outlet  C 
is  piped  to  the  steam  pipe  or  chest  of  the  engine.  The  bottom 
of  the  pump  is  tapped  J^-in.  pipe  thread  to  receive  a  stand  so 
that  it  can  be  placed  wherever  desired. 

 ■ 

A  HNE  FACTORY  MACHINE  SHOP 

Street  railway  companies  may  study  modern  manufacturing 
methods  with  profit,  because  the  car  shops  of  the  largest  street 
railway  companies  approach  the  larger  manufacturing  enter- 

prises in  point  of  size  and  in  the  nature  of  the  work  done. 
The  new  factory  of  the  Brown-Corliss  Engine  Company,  at 

Corliss,  Wis.,  the  machine  shop  of  which  has  been  in  operation 
for  some  time,  is  well  worth  the  inspection  of  those  interested 
in  economical  shop  methods  and  machine  work  on  a  large  scale. 
This  machine  shop,  an  interior  view  of  which  is  shown  here- 

with, is  442  ft.  long  by  118  ft.  wide  on  the  ground.  On  one 
side  is  a  gallery,  extending  about  half  the  total  width  of  the 
shop.  The  rest  of  the  shop  is  left  clear  from  the  floor  to  the 

roof,  and  is  served  by  two  35-ton  Pauling  &  Harnishfeger 
traveling  cranes.  In  the  ordinary  operation  of  the  shop  these 
two  cranes  are  kept  busy  most  of  the  time,  and  this  fact  illus- 

trates how  important  a  factor  the  traveling  crane  is  in  modern 
machine-shop  practice,  and  what  an  immense  amount  of  labor 
it  saves 
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In  one  end  of  the  building  there  is  a  railroad  siding,  so  that 
the  crane  can  place  heavy  machinery  on  and  off  the  cars.  All 

the  heavy  machine  tools,  of  which,  of  course,  there  are  a  num- 
ber of  very  large  ones  for  the  manufacture  of  the  largest  sizes 

AN  IMPROVED  PORTABLE  LAMP  GUARD  AND  HOLDER 

VIEW  IN  THE  BROWN-CORLISS  ENGINE  WORKS 

of  Corliss  engines,  are  placed  within  reach  of  the  traveling 
crane.  The  small  machine  tools  are  in  a  machine  shop  in  the 
gallery.  The  gallery  itself  cannot  be  reached  by  the  traveling 
crane,  but  the  platform  projecting  out  from  the  gallery  enables 
machinery  to  be  run  from  the  gallery  onto  the  platform,  and 
there  picked  up  by  the  crane. 

All  the  machine  tools  in  this  shop  are  driven  by  electric 

motors.  The  four-wire  system  of  the  Bullock  Electric  Manu- 
facturing Company  is  employed,  which  gives  a  wide  range  of 

speed  for  each  motor.  The  small  machine  tools  in  the  gallery 
are  driven  in  groups,  but  the  large  machine  tools  have  their 
individual  motors,  geared  directly  to  the  tool. 

During  a  recent  visit  of  a  representative  of  the  Street  Rail- 
way Journal  to  this  shop,  one  of  an  order  of  six  3000-hp 

cross-compound  vertical  engines  was  being  set  up.  One  of 
these  units  in  the  first  stages  of  erection  can  be  seen  at  the  left 
in  the  foreground  of  the  accompanying  engraving.    This  order 

The  portable  lamp  guard  and  holder,  which  is  illustrated 
herewith,  is  made  in  two  sizes,  suitable  to  take  either  i6-cp 

or  32-cp  lamps.  The  guard 
is  made  very  strong  and 

compact,  yet  not  too  heavy 
to  be  handled  conveni- 

ently. There  are  a  good 

many  places  in  and  around 
car  houses,  pits,  store 

rooms,  shops,  etc.,  where  a 
portable  light  would  be 
very  convenient,  and  for 
this  purpose  the  portable 
holder  is  especially 

adapted.  The  hook  at  the 
upper  end  of  the  guard  is 
made  of  a  size  suitable  to 
be  attached  to  almost  any 
form  of  support,  and  by 
this  means  a  man  using  it 

can  readily  find  a  tempo- 

rary place  for  it.  This  de- 
vice is  particularly  recom- 

mended for  500-volt  work, 
for  the  reason  that  the 

socket  is  thoroughly  in- 
sulated from  the  guard, 

thus  obviating  any  trouble 

irom  "grounds"  on  railway  circuits. 
The  outfit,  which  is  made  by  Porter  & 

Berg,  of  Chicago,  is  furnished  complete 
with  the  exception  of  the  incandescent 
lamp,  and  in  addition  a  soft  rubber  socket 
protector  is  supplied,  the  latter  serving  as  a 
protection  to  the  socket  when  used  in  ex- 

ceptionally moist  places. PORTABLE  LAMP 

A  NEW  TRUCK  FOR  LONG  CARS 

The  accompanying  illustration  shows  a  truck  of  novel  de- 
sign, which  has  recently  been  brought  out  by  the  Taylor 

Electric  Truck  Company,  of  Troy,  N.  Y.  It  has  been  per- 
fected after  a  long  experience  with  the  necessities  of  the  service 

for  which  it  is  intended,  and  it  is  confidently  expected  to  meet 

NEW  TAYLOR  DOUBLE  TRUCK 

was  to  go  to  the  North  Jersey  Traction  Company.  These 

engines  are  32-in.  and  64-in.  x  54-in.  stroke. 
The  Brown-Corliss  Engine  Company  is  building  its  own 

foundry  on  land  adjoining  this  machine  shop. 

the  requirements  of  all  work  where  a  small  wheel-base  truck 
is  required.  It  is  of  such  dimensions  and  its  parts  are  so  ar- 

ranged that  it  can  be  applied  to  long  cars  that  are  framed 
narrow  on  the  sills,  and  yet  accommodate  itself  to  curves 
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having  short  radii.  The  truck  is  built  in  two  sizes,  one  having 

33-in.  wheels  and  a  4-ft.  6-in.  base,  the  other  having  30-in. 
wheels  and  a  4-ft.  3-in.  base. 

A  novelty  of  the  truck  is  the  swing  motion  of  the  bolster 
frame  and  the  supporting  elliptical  springs.  It  is  claimed  that 
this  is  the  only  short  wheel-base  truck  which  combines  these 
desirable  properties.  The  elliptical  springs  from  which  the 
car  body  is  supported  rest  against  a  beam,  which  is  hung  by 
the  link  shown  in  the  engraving.  The  lower  side-bar  is  twisted 
in  the  middle,  so  as  to  present  a  flat  surface  immediately  below 
the  end  of  this  beam,  and  should  the  link  break  the  car  body 
could  only  descend  a  short  distance,  and  no  further  injury 
could  be  experienced  by  the  truck  or  car  body.  The  springs 

which  support  the  car  are  constructed  according  to  the  stand- 

ard practice  of  the  Master  Car  Builders'  Association. 
The  brakes,  which  are  placed  on  the  inside  of  the  wheels,  are 

made  extra  strong,  so  that  they  can  be  operated  by  air  or  other 

automatic  systems.    They  are  of  the  live-and-dead  lever  type- 
Both  operating  men  and  car  builders  will  appreciate  the 

advantage  of  having  a  short  wheel-base  truck  which  is  ap- 
plicable to  narrow  framed  cars,  and  the  manufacturers  of  the 

one  illustrated  think  they  have  solved  the  problem.  The  truck 

is  designed  especially  for  long  doul^le-truck  city  cars,  but  it 
can  be  used  with  safety  on  high-speed  interurban  railroads  as 
well. 

 ♦^♦♦^  

ANNUAL  MEETING  OF  THE  BROOKLYN  RAPID  TRANSIT 

COMPANY 

At  the  annual  meeting  of  the  stockholders  of  the  Brooklyn  Rapid 
Transit  Company,  held  on  Friday,  Jan.  30,  President  J.  L.  Great- 
singer  withdrew  from  the  board  of  directors  and  his  place  was 
.filled  by  E.  W.  Winter.  The  election  resulted  in  the  following 
directorate:  Directors  to  serve  for  one  year,  John  G.  Jenkins, 
Horace  C.  Duval,  R.  Somers  Hayes  and  David  H.  Valentine;  di- 

rectors to  serve  for  two  years,  Norman  B.  Ream,  E.  W.  Winter, 
Henry  Siebert  and  T.  S.  Williams;  directors  to  serve  for  three 
years,  Anthony  N.  Brady,  H.  H.  Porter,  E.  H.  Harriman,  W.  C 
Oatman  and  Anson  R.  Flower.  This  board  is  the  same  as  last 
year  except  for  the  change  mentioned  above  and  the  substitution 
of  Norman  B.  Ream  for  August  Belmont.  Mr.  Ream  is  a  Chi- 

cago financier  who  has  been  closely  associated  with  Mr.  Belmont, 
and  it  is  not  thought  that  this  indicates  the  withdrawal  of  the 
Belmont  interests  from  the  directorate,  but  that  Mr.  Belmont's 
position  as  president  of  the  Interborough  Rapid  Transit  Company 
makes  his  place  among  the  directors  of  the  Brooklyn  Rapid 
Transit  Company  anomalous.  Mr.  Winter,  who  succeeds  Mr. 
Greatsinger  on  the  board,  was  on  Feb.  2  elected  president  of  the 
company.  Since  Mr.  Greatsinger  came  to  Brooklyn  Mr.  Winter 
lias  been  very  closely  associated  with  the  management,  and  it  was 
at  his  suggestion  or  by  his  advice  that  many  of  the  changes  which 
have  occurred  during  the  former  administration  have  taken  place. 
It  is  therefore  probable  that  few  other  changes  in  the  personnel 
of  the  company  will  be  made,  as  the  present  organization,  which 
was  installed  soon  after  the  coming  of  J.  F.  Calderwood  last  sum- 

mer, was  made  under  Mr.  Winter's  direction.  The  new  president, 
like  the  retiring  one,  is  an  old  steam  railroad  man,  having  been 
president  of  the  Northern  Pacific  Railroad,  and  having  held  many 
other  important  positions.  He  has  long  been  in  close  touch  with 
H.  H.  Porter,  the  dominant  factor  in  the  internal  affairs  of  the 
Brooklyn  Rapid  Transit  Company,  and  holds  the  confidence  of  the 
board  of  directors,  which  carefully  attends  to  all  questions  of 
finance  and  operation  on  the  road. 

 »^^^  

THE  NEW  MANHATTAN  SCHEDULE 

The  new  train  schedule  of  the  Manhattan  Elevated  Railway,  ot 
New  York,  as  approved  by  che  Railroad  Commissioners,  went 
into  effect  Feb.  2  on  the  Second.  Sixth  and  Ninth  Avenue  lines 
of  the  company.  The  new  schedule  on  the  Third  Avenue  line  will 
not  go  into  effect  until  Feb.  9,  because  of  the  non-completion  of 
the  Bronx  Park  station  and  terminal.  By  the  new  schedule  the 
rush-hour  trains  are  not  run  on  any  shorter  headway,  the  addi- 

tional trains  being  all  provided  for  the  non-rush  hours,  but  the 
longer  trains  are  put  in  service  earlier  and  continue  later,  and 
more  cars  are  run  in  both  rush  and  non-rush-hours. 

Details  of  the  schedule  include  an  increase  of  trips  on  the  Third 

Avenue  line  of  eighty-two,  with  53,952  additional  seats;  on  the 
Sixth  Avenue  line  of  ninety-eight,  with  79,200  additional  seats, 
and  on  the  Ninth  Avenue  line  of  ninety-seven,  with  33,436  addi- 

tional seats.  No  increase  of  trips  is  given  on  the  Second  Avenue 
line,  but  186  cars  are  added,  giving  8928  additional  seats.  The 
total  carrying  capacity  of  the  various  lines  will  be: 

Trips  Cars  Seats 
Second  Avenue   538  2,652  127,296 
Third  Avenue   1,062  5.824  279,552 
Sixth  Avenue   1, 1 18  6,018  288,864 
Ninth  Avenue   669  2,945  141,360 

Total   3,387  17,439  837,072 
On  the  Second  Avenue  line  fourteen  extra  six-car  trains  will  be 

lun  during  the  rush  hours  between  4:37  a.  m.  and  9:34  a.  m.,  but 
from  that  hour  until  3  o'clock  in  the  afternoon  the  number  of 
trains  is  reduced  from  the  present  schedules.  The  schedule  for 
the  rest  of  the  day  remains  unchanged. 
On  the  Third  Avenue  line,  the  South  Ferry  service  from  mid- 

night to  5  a.  m.  is  reduced  by  two  three-car  trains,  but  from  5  a. 
m.  to  10  a.  m.  it  is  increased  by  twenty  six-car  trains.  From  10 
a.  m.  to  2:30  p.  m.  there  is  a  reduction  of  eighteen  trains,  but  an 
additional  car  is  placed  on  each  train,  so  that  the  car  capacity  is 
little  lessened.  From  2:30  p.  m.  until  8  p.  m.  there  is  an  increase 
of  twenty-eight  six-car  trains.  From  that  hour  until  midnight 
there  is  a  decrease  of  twenty  trains. 

In  the  City  Hall  service  on  the  Third  Avenue  line  the  principal 
changes  made  between  5  a.  m.  and  midnight  are  in  increasing  the 
headway  of  trains  by  putting  on  nearly  seventy-four  additional 
trains. 

On  the  Sixth  Avenue  lines,  the  changes  are  mostly  made  in  the 
headway  of  trains  between  the  hours  of  5  a.  m.  and  midnight. 
On  the  South  Ferry  and  Rector  Street  service,  fifty  trains  are 
added,  with  1080  cars. 

In  the  Fifty-Eighth  Street  service  there  will  be  an  increase  in 
the  electric  trains  of  four  and  an  enlargement  of  all  the  trains 
from  three  to  five  cars,  giving  an  increase  of  344  cars  on  the  day. 
The  steam  service  to  Fifty-Eighth  Street  will  be  increased  by  220 
cars  and  forty-four  trains. 
On  the  Ninth  Avenue  line  there  will  be  an  increase  of  seventy- 

six  trains  for  the  local  service,  with  592  cars,  while  in  the  express 
service  there  will  be  an  increase  of  five  trains  of  five  cars  each  in 
the  morning  hours,  or  an  increase  of  twenty-five  cars.  There  will 
also  be  run  as  specials  sixteen  five-car  trains  between  7:02  and 
9:50  in  the  morning. 

FIRE  AT  THE  NIAGARA  FALLS  PLANT 

The  Niagara  Falls  Power  Company  was  compelled  to  shut 
down  temporarily  Jan.  29  owing  to  a  fire  in  the  transformer  room 
of  its  plant  at  Niagara  Falls,  N.  Y.  It  is  said  that  the  fire  was 
caused  by  a  bolt  of  lightning  which  entered  the  transformc-  room 
and  set  fire  to  one  of  the  cables  upon  which  the  insulation  was 
worn.  The  flames  communicated  to  the  cables  in  the  stone  arch 
over  the  intake,  and  in  a  short  time  the  roof  of  the  arch  and  the 
transformer  house  were  ablaze.  The  cables  were  destroyed  in  a 
short  time  and  it  was  necessary  to  shut  down  power  house  No.  i. 
Operations  in  power  house  No.  2  were  not  interfered  with  in  any 
way.  There  was  no  damage  to  machinery  in  either  power  house. 
In  all,  about  7000  ft.  of  cable  were  destroyed. 

As  a  result  of  the  cutting  off  of  power  the  many  industrial  es- 
tablishments in  Niagara  Falls,  Buffalo,  Lockport  and  North 

Tonawanda  that  depend  on  the  plant  for  power  were  also  com- 
pelled to  suspend  operations.  The  International  Traction  Com- 

pany, which  also  depends  on  the  plant  for  power,  was  compelled 
to  suspend  operations  almost  entirely.  At  6:30  p.  m.  Jan.  30 
temporary  repairs  had  been  completed. 

 »^«  

STRIKE  AT  WATERBURY  ASSUMES  SERIOUS  ASPECT 

The  strike  of  the  employees  of  the  local  lines  of  the  Connecti- 
cut Railway  &  Lighting  Company  at  Waterbury,  Conn.,  assumed 

a  very  serious  aspect  Jan.  30.  The  strikers  and  their  sympa- 
thizers, who  up  to  that  time  had  been  held  in  restraint  to  a  de- 

gree that  did  not  admit  of  much  open  violence,  concentrated  their 
forces  and  conducted  a  series  of  assaults  on  cars  that  resulted  in 

much  damage  to  the  company's  property.  Crowds  surrounded 
the  cars  run  by  non-union  men  in  the  center  of  the  city,  while  in 
the  outskirts  cars  were  stoned  and  open  assaults  were  made  on 
those  operating  the  cars.  A  torpedo  was  used  at  Hopeville  in  an 
effort  to  wreck  a  car.  Every  pane  of  glass  in  the  car  was  broken 
and  the  motorman  and  conductor  were  slightly  cut  by  flying 
glass.  There  were  no  passengers  on  the  car.  On  Jan.  31  the 
State  militia  was  calhd  on  to  preserve  order. 
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LONDON  LETTER 

(From  Our  Regular  Correspondent.) 
The  London  Motor  Omnibus  Syndicate  has  had  a  number  of 

motor  omnibuses  running  between  Cricklewood  and  Oxford  Cir- 
cus for  some  time,  and  they  seem  to  be  meeting  with  consider- 
able success.  This  is  a  new  syndicate  for  London  and  not  an  out- 

come of  any  of  the  large  omnibus  proprietors  who  have  from 
time  to  time  experimented  with  large  double  deck-motor  om- 

nibuses, without,  however,  incurring  any  success.  This  was  gen- 
erally owing  to  the  large,  lumbering  nature  of  the  omnibuses 

which  they  adopted,  which  made  a  hideous  noise  and  did  not  at- 
tract passengers.  The  London  Omnibus  Syndicate  has  contented 

itself  with  small  buses  capable  only  of  conveying  twelve  passen- 
gers, somewhat  like  the  type  of  motor  buses  which  are  running 

on  Princes  Street,  Edinburgh,  with  the  difference,  however,  that 
they  are  covered  in  the  winter  time.  They  present  a  somewhat 
neat  appearance  and  are  able,  in  a  journey  between  Cricklwood 
and  Oxford  Circus,  to  pass  several  of  the  horse-drawn  buses  on 
the  route. 
Though  the  new  tube  of  the  Great  Northern  &  City  Railway  is 

not  yet  ready  for  service,  an  experimental  trip  recently  took  place, 
when  a  number  of  persons  interested  in  the  line  traveled  in  one 
of  their  new  trains  from  the  city  terminus  at  Moorgate  Street  to 
Drayton  Park  station,  which  is  as  far  as  the  line  is  at  present  fin- 

ished. There  is  consideration  of  the  cjuestion  of  opening  the  line 
from  the  city  to  Drayton  Park,  but  no  decision  has  yet  been  ren- 

dered. We  have  already  described  the  interesting  features  of 
London's  newest  tube,  but  it  might  be  well  to  recall  here  that  the 
tube  is  considerably  larger  than  any  tubes  in  existence  at  present, 
having  a  diameter  of  i6  ft.  and  being  capable  of  accommodating 
the  regular  rolling  stock  of  the  Great  Northern  Railway.  Last 
month  we  illustrated  the  train  of  carriages  which  has  been  built 
by  the  Brush  Electrical  Engineering  Company,  which  reflected 
great  credit  on  the  builders.  This  tube  has  been  built  by  S.  Pear- 

son &  Son,  E.  W.  Moir,  one  of  the  directors  of  the  company, 
having  had  special  charge  of  this  work.  Mr.  Moir  is  the  origi- 

nator of  the  peculiar  construction  of  this  tunnel,  the  top  half  of 
which  is  iron  and  the  lower  half  of  brick. 

The  city  of  Bournemouth  has  now  got  its  system  of  tramways 
in  operation,  and  is  therefore  the  first  city  in  Great  Britain  to  have 
an  underground  electric  conduit  system.  The  slot  of  the  Bourne- 

mouth tramways  conduit  is  at  the  rail  and  not  midway  between 
the  rail,  like  the  system  now  being  installed  by  the  London  County 
Council.  This  conduit  system  is  installed  through  the  central 
potions  of  the  city,  though  on  the  outskirts  of  the  city  the  over- 

head system  has  been  adopted.  The  cars  are,  therefore,  fitted 
both  with  plows  to  go  into  the  conduit  and  with  trolleys  to  con- 

nect with  the  overhead  system.  The  plows  have  been  specially 
designed  by  Mr.  Connett,  of  J.  G.  White  &  Company,  who  are  the 
contractors  for  the  work,  and  the  operation  of  changing  from  the 
underground  to  the  overhead  system  is  easily  accomplished  in  a 
fraction  of  a  minute. 
The  Colchester  Town  Council  has  adopted,  by  a  vote  of  i8  to 

g,  an  electric  tramway  scheme  involving  an  expenditure  of  £63,- 
414  and  an  estimated  annual  loss  of  £300. 

Important  electric  tramway  developments  are  expected  to  ensue 
from  negotiations  in  progress  between  the  Bolton  Tramway  De- 

partment and  those  of  Manchester,  Bury  and  South  Lancashire. 
The  proposals  are  to  the  efifect  that  a  junction  of  the  Bolton  and 
Bury  systems  be  made  at  Black  Lane,  thus  adding  a  link  to  a  pros- 

pective connection  with  Yorkshire,  and  also  to  provide  for  the 
transport  of  cotton  and  bleaching  goods  between  Bolton  and 
Manchester  and  to  secure  a  parcels  service  between  Bolton  and 
the  South  Lancashire  towns. 

The  tramways  committee  of  the  Brighton  Town  Council  issued 
its  report  yesterday  respecting  the  tenders  received  for  the  con- 

struction of  tramroads  and  laying  down  wood  paving  in  certain 
streets,  which  have  been  considered  in  conjunction  with  the  works 
committee.  The  committee  recommends  that  the  tender  of  E. 
Alcott,  of  Westminster,  for  the  sum  of  £24,983  igs.  gd.,  be  ac- 
cepted. 
The  bill  to  incorporate  the  Nottinghamshire  &  Derbyshire 

Tramways  Company  has  been  duly  deposited  for  next  session  in 
the  private  bill  office  of  the  House  of  Commons.  The  proposed 
tramways  amount  in  the  aggregate  to  just  over  jg  miles  of 
new  lines.  In  connection  with  these  tramways  power  is  sought 
to  acquire  numerous  strips  of  land  for  widenings  along  the  route 
of  the  proposed  lines.  The  gage  of  the  proposed  tramways  is  to 
be  4  ft.  ins.  The  capital  of  the  company  is  fixed  at  £750.000, 
with  the  right  to  raise  a  further  sum  of  £250,000  by  the  issue  of 
debenture  stock.  Provision  is  made  to  enable  the  company  to 
acquire  the  tramway  or  light  railway  authorized  by  the  Mansfielrl 

&  District  Light  Railway  Order,  1901,  and  for  adapting  the  tram- 
ways of  the  Corporation  of  Ilkeston,  which  are  constructed  on  a 

gage  of  3  ft.  6  ins.,  so  as  to  enable  the  company  to  run  over  these tramways. 

Mr.  J.  Clifton  Robinson,  of  the  London  United  Electric  Tram- 
way, has  been  elected  a  director  of  the  Metropolitan  District  Rail- 
way Company. 

The  negotiations  which  have  been  pending  since  autumn  be- 
tween Mr.  William  Murphy  and  the  Paisley  Tramway  Company 

as  to  the  purchase  of  the  local  tramway  system  preparatory  to  the 
introduction  of  electric  cars  have  now  been  practically  completed, 
and  the  definite  terms  of  purchase  will  be  made  known  in  a  few 
days.  Plans  of  the  new  system,  it  is  understood,  will  shortly  be 
laid  before  the  Town  Council.  The  eastern  terminus  is  expected 
to  reach  the  end  of  the  burgh  boundary  and  there  effect  a  junction 
with  the  Glasgow  Corporation  line  when  continued  from  Crooks- 
ton.  At  the  western  terminus  the  extension  will  be  to  Johnstone, 
a  distance  of  2j^  miles. 

The  service  of  electric  tramcars  between  Manchester  and  Mid- 
dleton,  provided  the  Manchester  Corporation,  was  recently  in- 

augurated. The  through  fare  is  fixed  at  3j/2d.,  making  yd.  for  the 
double  journey.  The  lines  in  Middleton  are  owned  by  the  Mid- 
dleton  Corporation  and  are  leased  to  Manchester  for  a  period  of 
twenty-one  years,  and  the  current  in  the  Middleton  area  is  sup- 

plied by  the  corporation  of  that  town,  who  charge  the  same  price 
per  unit  as  is  charged  to  the  department  by  the  electricity  com- 

mittee of  the  Manchester  Corporation. 
Mr.  Arthur  Jacoby  recently  resigned  his  position  with  the  John- 

son-Lundell  Electric  Traction  Company  and  has  been  appointed 
general  manager  of  the  British  Schuckert  Electric  Company, 
whose  offices  are  at  Clun  House,  Surrey  Street,  Strand.  Mr. 
Jacoby  has  had  a  large  experience  in  heavy  electrical  engineering 
and  is  a  valuable  acquisition  to  the  Schuckert  Company.  He  is 
now  engaged  in  thoroughly  reorganizing  the  company. 
The  Manchester  Corporation  tramways  committee  has  decided 

to  reduce  the  hours  of  the  men  in  their  employ  from  sixty  to  fifty- 
four  per  week  and  has  sanctioned  increases  of  wages  amounting, 
it  was  officially  stated,  to  £60,000  a  year.  The  changes  come  into 
effect  on  April  i. 
A  meeting  of  representative  men  from  various  parts  of  Lan- 

cashire, convened  by  Mr.  Alderman  Petrie  as  chairman  of  the 
special  committee  of  the  Liverpool  Corporation  tramways  com- 

mittee appointed  to  consider  the  question  of  the  carriage  of  mer- 
chandise on  the  electric  tramway  systems  of  Lancashire,  was  re- 

cently held  in  the  town  hall,  Liverpool.  It  was  unanimously  re- 
solved "That  this  meeting  of  gentlemen  connected  with  various 

towns  of  South  Lancashire  and  the  County  Council  of  Lancashire 
approves  of  the  principle  of  the  scheme  for  the  transport  of  mer- 

chandise from  the  Liverpool  docks  to  the  towns  of  South  Lan- 
cashire by  means  of  the  Liverpool  Corporation  and  other  tram- 

ways, and  recommends  that  a  committee  be  appointed  to  consider 
the  details  of  the  scheme  and  with  authority  to  take  such  action 
in  the  matter  as  they  in  their  opinion  may  think  desirable  in  the 
interests  of  the  scheme."  The  committee  appointed  subsequently 
met,  when  Mr.  Alderman  Petrie  was  appointed  chairman,  Mr.  Al- 

derman F.  Smith  vic,.-chairman,  Mr.  Pierce  (deputy  town  clerk  of 
Liverpool)  honorable  secretary,  and  Mr.  Bellamy  (manager  of  the 
Liverpool  tramways)  honorable  treasurer. 
The  Hamilton,  Motherwell  &  Wishaw  Tramway  Company,  who 

are  constructing  a  line  between  Blantyre  and  Wishaw,  passing 
through  the  burghs  of  Hamilton  and  Motherwell,  are  now  pro- 

moting a  larger  scheme,  of  which  the  original  Blantyre-Wishaw 
line  will  form  a  very  small  part,  which  will  not  only  unite  the 
various  communities  on  both  sides  of  the  Clyde,  but  will  also 
meet  the  Glasgow  system  at  Cambuslang.  If  powers  for  these 
schemes  are  granted,  the  result  will  be  that  in  the  near  future  one 
will  be  able  to  travel  from  Glasgow  by  tramway,  not  merely  to 
Cambuslang,  but  also  to  Hamilton,  Motherwell,  Wishaw  and  the 
other  important  Lanarkshire  business  centers. 
The  eighth  annual  convention  of  the  Incorporated  Municipal 

Electrical  Association  will  be  held  at  Sunderland  on  July  15-18, 1903. 
Members  or  associates  willing  to  read  a  paper  must  send  in  their 
names  to  the  secretary  before  Jan.  31,  1903,  together  with  the  title 
of  the  paper,  for  the  consideration  of  the  council.  Prizes  of  the 
value  of  5  guineas,  3  guineas  and  i  guinea  are  offered  by  the  coun- 

cil of  the  Incorporated  Municipal  Electrical  Association  for  the 
best  papers  presented  by  associates  on  some  approved  subject 
connected  with  municipal  electrical  engineering. 
The  Huddersfield  Corporation  tramway  committee  has  ordered 

ten  covers  for  the  electric  cars.  They  will  be  of  wood  and  after 
the  style  of  the  old  steam  car  tops,  but  removable. 
The  report  of  the  tramways  committee  of  the  Leicester  Cor- 

poration shows  that  the  tenders  for  the  first  section  of  the  electric 
tramways  have  been  accepted,  as  follows:    Erection  and  mainte- 
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nance  for  a  limited  period  of  overhead  trolley  wires,  etc.,  R.  W. 
Blackwcll  &  Company,  Ltd.,  of  London,  £23,194  12s.  2d.;  bolts, 
nuts  and  bars,  R.  W.  Blackwell  &  Company,  £1,921  5s.;  stoneware 
pipes  and  conduits,  T.  Wragg  &  Company,  Swadlincote,  £3,368 
14s.  4d.  (less  21/2  per  cent  discount) ;  feeder  cables,  telephone  and 
test  wires,  etc.  (with  twelve  months'  maintenance),  W.  T.  Glover 
&  Company,  Ltd.,  Manchester,  £7,382  14s.  2d.;  engines,  genera- 

tors, condensing  plant,  motors,  switchboards,  etc.  (with  one  year's 
maintenance),  Dick,  Kerr  &  Company,  Ltd.,  London  and  Pres- 

ton, £28,417;  Lancashire  boilers,  economizers,  etc.,  Yates  & 
Thom,  Blackburn,  £9,609.  A.  C.  S. 

 ^•^»  

BRITISH  TRAMWAYS  STATISTICS 

For  the  first  time  we  have  a  complete  analysis  of  the  accounts 
of  electric  tramway  undertakings  which  enables  comparison  on  a 
common  basis  to  be  made  of  the  working  of  the  principal  systems 
throughout  the  United  Kingdom,  the  Electrical  Times,  which  has 
hitherto  published  frequently  consulted  tables  dealing  with  elec- 

tric supply  undertakings,  having  issued  corresponding  figures  for 
traction  schemes.  Glasgow  occupies  a  very  satisfactory  position 
among  local  authorities  owning  electric  tramways.  It  is  true  that 
the  length  of  the  track  is  greater  than  in  any  other  town;  the 
nearest  approach  being  Liverpool,  with  93  miles  of  single  track, 
as  compared  with  103  miles,  and  further  that  the  volume  of  traffic 
is  greater  than  in  any  other  city. 
According  to  the  Electrical  Times,  of  London,  the  rides  per  cap- 

ita per  annum  in  dififerent  British  cities  is  as  follows:  Glasgow, 
155;  Liverpool,  148;  Halifax,  126;  Blackpool,  123;  Sunderland, 
93;  Hull,  87;  Bolton,  72;  Southport,  69;  Aberdeen,  59;  Dundee, 
48.  The  gross  receipts  per  passenger  are  as  follows:  East  Ham, 
o.69d. ;  Glasgow,  o.9od.;  Dundee,  at  o.gsd.  for  the  electric  lines 
and  o.86d.  for  the  steam  lines;  Aberdeen,  o.98d. ;  Sunderland, 
o.99d. ;  Hull  and  Halifax,  a  penny;  Liverpool,  i.iid.;  Southport, 
1.13d.;  Bolton,  i.i7d.,  and  Blackpool,  i.iid.  The  cost  of  pro- 

ducing power  per  kw-hour  is:  Glasgow,  o.6od. ;  Dublin,  0.63d.; 
Hull,  o.99d. ;  Liverpool,  1.43d.;  Dundee,  i.Sod. ;  Bolton,  i.64d. ; 
Southport,  i.67d. ;  Sunderland,  2.04d.;  Halifax,  2.i2d. ;  East  Ham, 
2.25d. ;  Blackpool,  2.376.,  and  Aberdeen,  2.52d. 

 ♦^^»  

ANNUAL  MEETING  OF  J.  G.  WHITE  &  COMPANY 

The  third  annual  meeting  of  J.  G.  White  &  Company,  Ltd.,  of 
College  Hill,  London,  was  held  Dec.  29.  The  secretary  of  the 
company,  A.  H.  Beatty,  stated  that  the  business  of  the  company 
continues  to,  be  very  satisfactory.  The  profit  and  loss  account  for 
the  year,  including  £3,649  carried  forward  from  the  previous  year, 
amounted  to  £29,480.  Dividends  to  August  31,  1902,  at  the  rate 
of  8  per  cent  per  annum  on  the  preference  and  ordinary  shares, 
were  declared;  £10,000  were  placed  to  the  reserve  fund,  and 

£11,469  were  carried  forward  to  next  year's  account.  J.  G.  White 
and  W.  C.  Burton,  the  retiring  directors,  were  re-elected. 

 ^♦^  

RAILWAY  EMPLOYEES  DANCE  AT  BUFFALO 

The  International  Railway  Employees'  Association,  of  Buffalo, 
gave  its  second  annual  ball  on  the  evening  of  Jan.  8.  The  function 
was  held  in  Convention  Hall,  and  was  one  of  the  pleasantest  events 

of  Buffalo's  midwinter  season,  the  spacious  auditorium  being  elab- 
orately decorated  with  flags,  bunting  and  holly,  beautifully  lighted 

with  hundreds  of  electric  lamps,  arranged  artistically  in  clusters, 
and  other  designs,  and  hidden  behind  the  decorations  was  the  mu- 

sic, furnished  by  the  Sixty-Fifth  Regiment  Band,  leaving  nothing 
to  be  desired.  Many  of  the  officers  of  the  company  attended  the 
Ijall  and  added  greatly  to  the  enjoyment  of  the  evening  by  the  evi- 

dent pleasure  which  they  took  in  witnessing  the  success  of  the  enter- 
tainment. Among  those  in  the  boxes  were  the  Hon.  Caryl  Ely, 

president  of  the  International  Traction  Company,  T.  E.  Mitten, 
general  manager,  and  many  of  their  friends,  while  it  was  estimated 
that  at  least  6000  were  present  on  the  floor.  An  elaborate  collation 
was  served  during  the  intermission.  The  association  contains 
members  from  every  grade  of  employee  of  the  Buffalo  lines,  as  well 
as  the  Niagara  Falls,  Tonawanda  and  Lockport  routes,  from  the 
president  down  to  the  trackmen.  The  objects,  as  set  forth  in  its 
constitution,  are  to  collect  and  disseminate  knowledge  of  the  con- 

struction and  maintenance  of  street  railways  and  street  railway 
equipment,  to  promote  good  fellowship  and  to  ;iid  its  tncinbcrs 
and  their  families  in  case  of  injury,  sickness  or  dealli.  In  April, 
i'/ji,  a  handsome  suite  of  rooms  was  opened  for  the  use  of  the 

members,  which  included  card,  billiard,  reading  and  reception 
rooms,  together  with  a  large  and  fully  equipped  gymnasium.  These 
accommodations  were  described  in  these  columns  soon  after  the 
opening.  Since  that  time  many  additions  have  been  made  to  the 
facilities  in  all  the  departments,  and  the  membership  of  the  associa- 

tion has  been  more  than  doubled. 

NATIONAL  CONVENTION  ON  MUNICIPAL  OWNERSHIP  AND 
PUBLIC  FRANCHISES 

This  convention,  of  which  a  preliminary  notice  was  published  in 
the  Street  Railway  Journal  for  January  17,  will  be  held  under 
the  auspices  of  the  New  York  Reform  Club,  committee  on  city 
affairs,  in  the  rooms  of  the  Reform  Club,  233  Fifth  Avenue,  New 
York,  on  Wednesday,  Thursday  and  Friday,  Feb.  25,  26  and  27, 
1903.   The  meetings  of  the  convention  will  be  open  to  the  public. 
A  series  of  very  interesting  papers  are  announced  from  authori- 

ties on  this  subject.    The  programme  in  detail  follows: 
Wednesday,  Feb.  25. — Morning  Session,  10  a.  m. — Address  of 

welcome  by  Mayor  I..OW,  of  New  York,  and  John  G.  Agar,  chair- 
man. 

"Recent  History  of  Municipal  Ownership  in  the  United  States." 
Brief  contributions  by  William  Wirt  Howe,  former  president 
American  Bar  Association,  New  Orleans,  La.;  Clinton  Rogers 
Woodruff,  of  Philadelphia,  secretary  of  the  National  Municipal 
League;  L.  N.  Case,  manager  of  water  and  light  plants,  Duluth; 
members  of  the  staff  of  the  New  York  School  of  Commerce  and 

by  others. 
"Recent  British  Experience  of  Municipal  Ownership,"  by  Rob- 

ert Donald,  editor  of  the  Municipal  Journal,  London. 
"Recent  German  Experience  of  Municipal  Ownership."  Ed. 

T.  Heyn,  of  Berlin. 

"Comparison  of  European  and  American  Methods  and  Results." Hon.  Robert  P.  Porter,  director  of  the  Eleventh  Census  of  the 
United  States. 

Discussion. 

Afternoon  Session,  2:30  p.  m, — Transportation. — Paper  by  Chas. 
T.  Yerkes,  of  London  and  New  York. 

Address  by  Mayor  Harrison,  of  Chicago. 
Discussion. 

"City  Owning  and  Leasing  of  Transportation  Lines,"  by  Ed- 
ward M.  Shepard,  counsel  to  the  Rapid  Transit  Commission,  New York. 

"Massachusetts'  Experience,"  by  Louis  D.  Brandeis,  of  Boston. Discussion. 

Thursday,  Feb.  26. — Morning  Session,  10  a.  m. — Gas  and  Electric 
Lighting. — "Electric  Lighting,"  by  Lieutenant  J.  B.  Cahoon,  secre- 

tary and  ex-president  of  the  National  Electric  Light  Association. 
Discussion. 

"Gas  Lighting,"  by  Walton  Clark,  general  superintendent  Gas 
Improvement  Company,  Philadelphia,  Pa.,  and  past  president 
American  Gas  Lighting  Association,  and  Alton  D.  Adams,  engi- 

neer, Boston,  Mass. 
Discussion  to  be  opened  by  Professor  Ed.  W.  Bemis,  water 

commissioner,  Cleveland,  Ohio. 

Afternoon  Session. — Water  and  Telephones. — "European  Experi- 
ence of  Public  Ownership  of  Telephones,"  by  Mr.  Bennett,  engi- 
neer for  Glasgow  and  other  British  municipal  telephone  systems. 

"Argument  for  Public  Ownership  of  Telephones,"  by  Professor Parsons,  of  the  Boston  Law  School. 

"The  Superiority  of  Corporation  Ownership  of  Telephones," 
by  U.  N.  Bethell,  general  superintendent  New  York  Telephone Company. 

"City  Ownership  of  Water  Supply,"  by  William  R.  Hill,  presi- dent of  the  American  Water  Works  Association. 
Discussion. 

Friday,  Feb.  27. — Morning  Session,  10  a.  m. — "How  Should 
Public  Ser\ice  Corporations  Be  Controlled?"  by  R.  R.  Bowker, 
formerly  of  the  Edison  Electric  'Illuminating  Company,  New York. 

"Regulation  and  Taxation  of  Public  Serv  ice  Corporations,"  by 
.Mien  Ripley  Foote,  editor  of  Public  Policy. 

Discussion  to  be  opened  by  Professor  John  R.  Commons,  secre- 
tary taxation  committee  National  Civic  Federation. 

Afternoon  Session. — "Labor  Clauses  in  Franchise  Grants  and 
the  Labor  View  of  Municipal  Ownership."  by  ex-Mayor  Chase, of  Haverhill,  Mass. 

Discussion. 

"Taxation  of  Franchise  Values."  by  Frederick-  Howe,  of  Cleve- land. 

Discussion  to  be  opened  by  Wheeler  H.  Peckham,  president  of 
City  Club,  New  York. 
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CHICAGO  TRACTION  MATTERS 

It  is  becoming  generally  understood  in  Chicago  now  that  the 
matter  of  granting  a  franchise  to  the  Chicago  City  Railway  Com- 

pany will  be  taken  up  soon  without  waiting  for  the  action  of  the 

Union  Traction  Company's  protective  committee.  The  Chicago 
City  Railway  is  willing  to  accept  a  twenty-year  franchise;  the 
Union  Traction  Company  desires  a  longer  grant.  There  is  a 
serious  question  whether  the  city  will  grant  this  latter. 
A  protective  committee  has  been  selected  by  the  stockholders 

of  the  Chicago  City  Railway  Company  to  represent  their  inter- 
ests. Part  of  the  stock  of  this  company  being  held  by  persons 

not  posted  on  the  situation,  there  was  some  fear  that  these  stock- 
holders would  sell  out  because  of  the  rumors  that  Union  Traction 

interests  were  securing  control  of  the  company  for  purposes  of 
consolidation,  hence  the  committee  was  formed  to  secure  con- 

certed action  and  confidence  on  the  part  of  as  many  stockholders 
as  possible.   This  committee  is  as  follows: 
James  B.  Forgan,  president  First  National  Bank. 
Ernest  A.  Hamill,  president  Corn  Exchange  Bank. 
Byron  L.  Smith,  president  Northern  Trust  Company. 
Nelson  Morris,  president  Nelson  Morris  &  Company. 
Levi  Z.  Leiter. 
As  indicating  the  popular  sentiment,  the  suggestions  formu- 

lated for,  the  settlement  of  the  franchise  question  by  the  Chicago- 
Record-Herald  are  herewith  given,  since  they  are  claimed  to  rep- 

resent, as  near  as  anything  can,  the  average  views  of  the  citizens 
of  Chicago  as  to  what  the  franchise  renewal  ordinances  should  be. 
The  Record-Herald  is  of  opinion  that  the  traction  question 

should  be  settled  on  lines  substantially  as  follows: 
First — When  the  council  has  formulated  a  measure  acceptable 

to  it,  a  pause  should  ensue  and  an  opportunity  given  voters  to  de- 
mand a  referendum. 

Second — Such  an  ordinance  should  provide  for  municipal  own- 
ership and  operation  (or  municipal  ownership  with  operation  by 

a  lessee)  if  desired  by  the  voters  of  Chicago,  after  a  fixed  period, 
probably  not  more  than  ten  years. 

Third' — The  franchise  should  be  for  a  period  not  exceeding 
twenty  years,  and  should  provide  that  at  the  expiration  of  that 
time. 

(a)  The  plant  should  be  taken  over  by  the  municipality  on  the 
payment  of  the  arbitrated  value  of  the  tangible  property  as  a  go- 

ing concern,  or 
(b)  A  new  franchise  should  be  granted  to  the  existing  company 

or  to  another  company  with  which  more  desirable  terms  could 
be  made,  the  new  company  to  pay  for  the  plant  at  the  same  arbi- 

trated value,  or 
(c)  In  default  of  the  acceptance  by  the  municipality  of  either 

alternatives,  a  or  b,  the  company  should  be  permitted  to  continue 
as  tenant  at  will  until  the  city  availed  itself  of  one  of  these  ojptions. 

Fourth — The  ordinance  should  require  a  compensation  to  the 
city  of  a  percentage  of  gross  receipts,  such  compensation  to  be  in 
lieu  of  all  license  and  franchise  taxes,  but  rot  of  real  estate  (aside 
from  right  of  way)  or  personal  taxes  as  paid  by  private  citizens. 

Fifth — The  traction  companies  should  be  required  to  waive  all 
alleged  rights  under  the  ninety-nine-year  act.  and  all  franchises 
should  be  made  to  expire  at  one  time.  In  fixing  the  rate  of  fare 
and  compen.sation  to  the  city  due  weight  should  be  given  the 
equities  of  the  companies  in  their  unexpired  franchises,  the  pres- 

ent tangible  property  and  even  to  their  alleged  rights  under  the 
ninety-nine-year  act,  but  the  enormous  overcapitalization  of  the 
Union  Traction  Company  and  its  underlying  companies  should  be 
entirely  disregarded. 

Sixth — Above  all,  the  franchise  should  provide  for  the  very  best 
attainable  service  from  the  beginning  to  the  end  of  its  term,  and 
this  should  include  unification  of  the  various  lines,  at  least  so  far 
as  service  is  concerned,  a  complete  system  of  subways  (possibly 
owned  by  another  or  subsidiary  company)  in  the  congested  dis- 

trict and  the  use  of  the  underground  trolley  in  the  densely  popu- 
lated section  of  the  city. 

Seventh — The  council  should  ask  for  whatever  enabling  legisla- 
tion is  necessary  to  carry  out  this  general  programme,  and  no more. 

 ♦»  

THE  STANLEY  GENERAL  '  ELECTRIC  DEAL^ 

As  this  paper  is  going  to  press  the  best  evidence  tends  to  show 
that  the  proposed  sale  of  the  Stanley  Electric  Manufacturing 
Company  to  the  General  Electric  Company,  which  was  currently 
reported  last  week  as  having  been  fully  accomplished,  is  not  yet 
completed.  It  is  admitted  that  negotiations  for  a  change  of  own- 

ership of  control  of  the  Stanley  Company  are  pending,  but  that 
any  change  of  this  kind  has  yet  been  efTected  is  denied.    It  is  also 

reported  that  the  plan  to  increase  the  capital  stock  of  the  com- 
pany to  $10,000,000  has  not  been  abandoned,  and  that  the  per- 

manency and  enlargement  of  the  works  at  Pittsfield  is  one  of  the 
details  agreed  upon  in  any  event. 

ANNUAL  REPORT  OF  THE  DETROIT  UNITED  RAILWAY 

The  annual  meeting  of  the  Detroit  United  Railway  was  held 
Jan.  21.  No  change  was  made  in  the  officers  of  the  company,  and 
the  directors  are  the  same  as  last  year.  H.  A.  Everett  retains  the 
chairmanship  of  the  board.  The  officers  re-elected  are  as  follows: 
H.  A.  Everett,  of  Cleveland,  chairman  of  the  board;  J.  C.  Hutch- 
ins,  of  Detroit,  president  and  general  manager;  Arthur  Pack,  of 
Detroit,  vice-president;  George  H.  Russel,  of  Detroit,  treasurer; 
Edwin  Henderson,  of  New  York,  secretary;  A.  E.  Peters,  of  De- 

troit, assistant  secretary;  H.  A.  Everett,  of  Cleveland;  E.  W. 
Moore,  of  Cleveland;  H.  R.  Newcomb,  of  Cleveland;  R.  A.  Har- 
man,  of  Cleveland;  J.  C.  Hutchins,  of  Detroit;  George  H.  Russel, 
of  Detroit;  Arthur  Pack,  of  Detroit;  R.  B.  Van  Cortlandt,  of 
New  York,  and  H.  S.  Holt,  of  Montreal,  directors.  The  only  new 
name  in  the  list  of  directors  at  the  annual  meeting  is  that  of  H.  S. 
Holt,  of  Montreal.  Mr.  Holt  was  elected  some  months  ago  to 
leplace  J.  G.  Schmidlapp,  of  Cincinnati. 

The  report  of  the  treasurer  shows  that  on  Jan.  i,  1902,  the  num- 
ber of  miles  of  street  railway  operated  was  as  follows:  Detroit 

United  Railway,  379.46;  Rapid  Railway,  109.57;  Sandwich,  Wind- 
sor &  Amherstburg  Railway,  11.89;  total,  500.92.  There  has  since 

been  added:  Detroit  United  Railway,  1.84;  Rapid  Railway,  11. 14, 
making  the  total  number  of  miles  in  operation,  including  side  and 
yards  tracks,  Dec.  31,  1902,  513.902.  The  passenger  statistics 
show: 

R.  R.    S.,W.  &A. 
D.  U.  Ry.  Sys.  Ry.  Total 

Revenue  passengers...  71,891137  3,495,828  1,463,824  76,850,789 
Transfer  passengers. .  .  20,133,999  185,114  128,228  20,447,341 
Employee  passengers.     1,010,681  49.153  20,463  1.080,297 

Total  passengers         93.035. 817  3730,095  1,612,515  98.378,427 
Receipts  per  rev.  pass.  .      .0469  .1019  .0448  -O494 
Receipts  per  pass  0363  .0955  .0406  .0386 
Car  mileage                    18,016,870  1,889,517  437,211  20,343,598 
Earnings  per  car  mile. .      19.28  22.34  i5-i4  19-47 
Expenses  per  car  mile.       10.92  13-43  9-20  11. 11 
Net  cam's  per  car  mile.       8.36  9.91  5.94  8.36 

The  following  is  a.  summary  of  the  business  for  the  year  ending 
Dec.  31,  1902: 

DETROIT  rN'lTKD  RAILWAY 
Gross  earnings  $3,473,140 
Operating  exocnses,  including  ta.xes   1.967,532 

Net  earnings  from  operation  $1,505,608 
Income  from  other  sources   28,614 

Gross  income  from  all  sources   1.534,222 

Deductions — Interest  on  funded  and  floating  debt  $815,004 
Dividends   500.00c  $1,315,004 

Surplus  income   $219,218 

RAPID  RAILWAY 
Gross  earnings   $422,070 
Operating  expenses,  including  ta.xes   253,003 

Net  earnings  from  operation   $169,067 
Income  from  other  sources   3.850 

Gross  income  from  all  sources   $172,917 

Deductions — Interest  on  funded  and  floating  debt  $127,319 
Dividend  to  Detroit  United  Railway                      2,750  130,069 

Surplus  income   $42,848 

SANDWICH,   WINDSOR   &   AMHERSTBURG  RAILWAY 
Gross  earnings   $66,192 
Operating  expenses,  including  ta.xes   40,250 

Net  earnings  from  operation   $25,942 
Income  from  other  sources   9.409 

Gross  income  from  all  sources   $35.3Si 
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Deductions — 
Interest  on  funded  debt  $6,580 
Dividend  to  Detroit  United  Railway   7,875  14,45s 

Surplus  income   $20,896 
DETROIT  UNITED  RAILWAY,  RAPID   RAILWAY  SYSTEM  AND 

SANDWICH.  WINDSOR   &  AMHERSTBURG  RAILWAY 
Gross  earnings  $3,961,403 Operating  expenses,  including  taxes   2,260,786 

Net  earnings  from  operation  $1,700,617 
Income  from  other  sources   '  31^247 
Gross  income  from  all  sources  $1,731,864 Deductions — 
Interest  on  funded  and  floating  debt  $948,902 
Dividends   500^000 

$1,448,902 

Surplus  income   $282,962 
The  Detroit  United  Railway  earned  in  1901,  after  providing  for 

expenses,  fixed  charges  and  dividends,  a  net  surplus  of  $170,129, 
Following  is  a  balance  sheet  of  the  Detroit  United  Railway  of date  of  Dec.  31,  1902: 

Capital  stock   $12,^00,000 
Mortga,ge  bonds   17,380,000 
Current  liabilities   1,565455 
Accident  fund   ggp Insurance  fund  
Unredeemed  tickets   29,688 
Surplus   444^895 Investment   $28,920,4,33 
Current  assets   2,499,367 
Suspense  account   19,160 
Discount  on  bonds   176,693 
Prepaid  taxes,  insurance,  etc   72,500 
Stores   4,586 
Cash   228,361 

$31,921,100  $31,921,100 
Balance  sheet  of  the  Rapid  Railway  System: 

Capital  stock   $2,000,000 
iVTortgage  bonds   2,465,000 
Detroit  United  Railway   138,911 
Current  liabilities   15,625 
Surplus   37,988 
Investment   $4,618,794 
Current  assets   1,309 
Stores   2s!6i2 
Prepaid  taxes,  insurance,  etc   7.338 
Accident  fund   4.471 

$4,657,524  $4,657,524 

Balance  sheet  of  the  Sandwich,  Windsor  &  Amherstburg  Rail- way : 

Capital  stock   $297,000 
Mortgage  bonds   140,000 
Accident  fund   729 
Detroit  United  Railway   149,271 
Accrued  interest   1,097 
Unredeemed  tickets   53 
Surplus   33.518 
Investment   $615,461 
Accounts  receivable  ;   1.225 
Stores   3,325 
Prepaid  taxes  and  insurance   647 
Cash   1,010 

$621,668  $621,668 
 ^>  

ANNUAL  REPORT  OF  THE  TORONTO  RAILWAY 

The  annual  meeting  uf  the  Toronto  Railway  Company,  of  To- 
ronto, Ont,  was  held  Jan.  21.  The  annual  report  was  presented, 

together  with  the  financial  statement  for  the  year  ended  Dec.  31, 
1902.  The  gross  earnings  amounted  to  $1,834,908,  as  compared 
with  $1,661,017  for  the  previous  year,  being  an  increase  of  $173,891 
during  the  year.  The  net  revenue  of  $506,443  is  accounted  for 
mainly  by  the  higher  prices  paid  for  material  used  in  maintenance 

and  repairs,  by  the  abnormally  high  price  of  coal  and  a  very  large 
uicrease  in  wages  of  employees  in  the  several  departments.  The 
company  has  declared  out  of  the  net  profits  four  quarterly  divi- 

dends of  i;4  per  cent,  aggregating  $302,439,  leaving,  after  de- 
ducting pavement  charges  paid  to  the  city,  the  sum  of  $133,729. 

The  total  expenditure  on  capital  account  during  the  year  amount- 
ed to  $191,656,  which  has  been  devoted  to  the  purchase  of  mo- 
tor equipments  and  the  construction  of  additional  mileage  ol 

track,  overhead  system,  new  rolling  stock  and  buildings  to  ac- 
commodate the  increased  business. 

The  directors  consider  it  advisable  to  set  aside  a  portion  of  the 
accumulated  earnings  for  the  purpose  of  providing  against  heavy 
or  special  renewals,  and  have  adopted  the  policy  of  establishing 
an  account  for  such  contingencies  by  transferring  $75,000  from 
the  surplus  to  the  credit  of  a  contingent  account.  On  Oct.  6, 
1902,  they  sanctioned  an  increase  in  the  capital  stock  of  the  com- 

pany by  $1,000,000  and  authorized  the  issue  of  the  additional 
shares.  An  allotment  of.  6000  new  shares  out  of  the  amount  au- 

thorized has  been  subscribed  in  full.  The  company  paid  to  the 
city  during  the  year,  under  the  terms  of  the  franchise,  the  sum  of 
$255,551,  as  compared  with  $226,453  last  year,  and  also  paid  the 
provincial  tax  levied  under  the  revenue  act. 

A  comparative  statement  of  the  gross  earnings,  operating  ex- 
penses, net  earnings,  passengers  carried,  transfers  and  percentage 

of  operating  expenses  to  earnings  for  1902,  1901,  1900  and  1899 
follows: 

1902  1901  1900  1899 
Gross  earnings   $1,834,908    $1,661,017    $1,501,001  $1,333,542 
Operating  expenses.    1,015,361        857,612       775. 981  650,324 
Net  earnings   819,547       803,405        725,020  683,278 
Passengers  carried. ..  44,437,678    39,848,087    36,061,867  31,826,940 
Transfers   15,974,220    13,750,038    12,570,704  10,538,279 
Percentage  of  oper- 

ating expenses  to 
earnings   55.3  51.6  51.0  48.8 
The  general  balance  sheet  shows: 

ASSETS. 
Road  and  equipment,  real  estate  and  buildings,  in- 

cluding pavements  and  suburban  lines.  ..  $10,835,767 
Stores  in  hand   108,555 
Accounts  receivable   362,304 
Cash  in  bank   $97,i53 
Cash  in  hand   22,167 

 •  119,320 

$11,425,946 

LJABILITIES. 
Capital  authorized  $7,000,000 
Capital  allotted   6,600,000 

Capital  issued   $6,268,414 
Bonds — Tor.  Ry.  Co.,  4^%  sterling  $2,030,373 

Tor.  Ry.  Co.,  4V2%  currency   843,000 
Tor.  Ry.  Co.,  6  %  debentures. . .  .  600,000 
Tor.  &  Mim.  Elec.  Ry.  &  Lt.  Co.  .  100,000 
Tor.  &  Scar.  Ry.,  L.  &  P.  Co. 

40,000 
$3,613,373 

Less  bonds  not  sold  and  in  hands  for  future 
requirements  of  the  company   $140,000 

Mortgages  
x^-ccrued  interest  on  bonds  
Accounts  and  wages  payable  
Unredeemed  tickets  
Dividend  No.  26,  payable  Jan.  2,  1903  
Contingent  account  
Profit  and  loss  as  at  Dec.  31,  1901  $1,255,514 
Less  payment  of  pavement  charges  to  city 
withheld  during  yrs.  of  litigation  .  .$37,236 

Less  directors'  fees  for  1901   3, 500 
 40.736 

70,000 

61.577 

113,710 

12,925 

77.439 

75,000 

Balance  Dec.  31,  1902. 
$1,214,777 

58.729 1,273.507 

$11,425,946 

The  old  board  of  directors  and  ofilicers  were  re-elected,  as  fol- 
lows: William  Mackenzie,  president:  James  Ross,  vice-president; 

E.  H.  Keating,  manager;  J.  C.  Grace,  secretary-treasurer;  Hon, 
George  E.  Cox,  Frederic  Nicholls,  W.  D.  Matthews,  H.  M.  Pei- 
latt  and  James  Gunn,  directors. 
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LAKE  STREET  ELEVATED  EARNINGS  AND  HNANCIAL 
CONDITION 

State  Bank,  of  Chicago;  Thomas  Templeton,  Cory  E.  Robinson, 
of  Joliet.  A  committee  of  this  character  has  been  under  consid- 

eration for  some  months. 

The  Lake  Street  Elevated  Raih'oad,  of  Chicago,  makes  the 
following  financial  statement  for  the  year  ending  Dec.  31,  1902: 
PROFIT  AND  LOSS  ACCOUNT  FOR  YEAR  ENDING  DEC.  31,  1902 

Cost  of  operation   $430,292 
Taxes  (reserved)   24,235 
Interest  on  floating  debt  and  car  trust  notes. .  64,794 
Interest  on  first  mortgage  bonds  outstanding 

(including  interest  accruing  Jan.  i,  1903)..  .  236,727 
Rental  of  leased  roads   i>4.385 
Mileage  tax  (reserved)   1,767 
Passenger  earnings   $796,621 
Miscellaneous  income :  Advertising  and  news 

privileges,  etc   18,663 
Deficit   26,916 

NORTHWESTERN  ELEVATED  ANNUAL  REPORT 

$842,200  $842,200 
COMPARATIVE  STATEMENT  OF  TOTAL  EARNINGS,  OPERATING 
EXPENSES  AND  NET  EARNINGS  FOR  THE  YEARS  1902  AND  1901 

1902  1901 
Total  earnings   $815,284  $786,462 
Operating  expenses   430,292  388,799 

Net  earnings   $384,992  $397,663 
Percentage  of  operating  expenses  to  total  earnings,  52.78  per 

cent  in  1902,  as  against  49-43  per  cent  in  1901. 
Total  passengers  carried,  15,849,411  in  1902,  as  against  15,394,038 

in  1901. 
The  daily  average  for  1902  was  43,423,  while  the  daily  average 

for  1901  was  42,175. 
As  seen,  the  statement  shows  a  deficit  of  $26,915. 

President  Knight,  at  the  annual  stockholders'  meeting,  made 
the  following  statement,  which  led  up  to  the  appointment  of  a 
committee  on  reorganization.  There  was  some  talk  of  a  receiver- 

ship for  the  road,  but  this  has  been  postponed,  pending  action  of 
this  committee. 

Prior  to  recommending  the  appointment  of  a  committee  Presi- 
dent Knight  had  the  following  to  say: 

"Another  stage  has  now  been  reached  in  the  history  of  the  com- 
pany as  to  what  should  be  done  with  reference  to  adjusting  its 

present  affairs.  At  the  present  time  there  are  outstanding  bonds 
amounting  to  $4,627,000.  In  addition,  there  is  a  floating  debt, 
consisting  of  notes  payable  amounting  to  $1,321,000.  In  addition 
to  these  amounts  we  have  car  trust  notes  out  for  the  balance  due 
on  the  purchase  of  twenty  trailers  and  eight  motor  cars,  amount- 

ing to  $116,000,  $14,000  having  been  paid. 
"There  are  other  liabilities  that  must  be  provided  for  to  the 

amount  of  $607,192.27.  The  account  would  therefore  stand  about 
as  follows: 
Notes  payable   $1,321,000 
Car  trust  notes   116,000 
Amount  noted  above   607,192 

$2,044,192 
Brought  forward   2,044,192 

For  first  mortgage  bonds  outstanding   4,627.000 

Total   $6,671,192 
"In  addition  to  the  above  there  is  of  other  accounts  matters 

that  must  be  paid,  about  $40,000,  making  a  total  of  $6,711,192. 
"It  is  safe  to  say  that  in  order  to  meet  the  necessities  of  the 

company  in  clearing  up  its  floating  liabilities  and  its  bonded  debt, 
and  to  complete  during  the  coming  year  the  necessary  repairs  to 
the  structure,  stations  and  rolling  stock,  there  should  be  raised, 
in  round  numbers,  $7,000,000.  In  this  computation  we  have  not 
taken  into  acocunt  the  income  bonds  outstanding  to  the  amount 
of  $1,026,050. 

"By  an  examination  of  the  balance  sheet  we  find  that  we  have 
paid  out  in  labor  items  alone  during  the  year  $21,590  more  than 
we  paid  in  1901.  On  July  i  we  increased  the  wages  of  the  con- 

ductors from  lylA  to  iglA  cents  an  hour.  This  accounts  for  some 
of  the  increase  in  the  labor  account.  The  cost  of  electric  current 
during  1902  over  that  of  1901  was  $33,943.  which  more  than  offsets 
our  deficit  of  $26,915. 

"During  the  year  we  operated  4,346,505  car  miles,  as  against 4.078,880  in  1901.  This  is  owing  to  the  fact  that  we  had  in  opera- 
tion more  trains. 

"Our  gross  receipts  for  the  year  were  $815,284,  as  against  $786,- 
462  in  1901." 

The  committee  appointed  to  consider  plans  for  reorganization 
was  as  follows:    H.  N.  Higinbotham,  H.  A.  Haugan,  president 

The  Northwestern  Elevated  Railroad  Company,  of  Chicago, 
which  held  its  annual  meeting  last  week,  makes  the  following 
showing  for  the  year  ending  Dec.  31,  1902: 

INCOME  ACCOUNT  OF  THE  YEAR  ENDING  DEC.  31,  1902 
Passenger  earnings  $1,167,529 
Other  earnings  (including  loop  net  earnings)   243,470 

Total  earnings  $1,410,999 
OPERATING  EXPENSES 

Maintenance  of  way  and  structure   ^$58,068 
Maintenance  of  equipment   51,261 
Conducting  transportation   306,143 
General  expenses   48,034  464.401 

Net  earnings   $946,598 
CHARGES 

Loop  account  (J^  cent  per  pass,  carried)....  $116,774 
Taxes   86,309 
Interest  on  bonds   554,091  757,174 

Surplus  for  year   $189,424 

*  Includes  $36,000  which  has  been  set  aside  in  monthly  instalments,  incash, for  betterments  and  maintenance  of  structure. 

GENERAL  BALANCE  SHEET— DEC.  31,  1902 
ASSETS 

Cost  of  road  and  eciuipment   $24,789,321 
Bonds  in  treasury   1,000,000 
Due  from  companies  and  individuals   420,137 
Current  assets   91,768 

$26,301,226 
LIABILITIES 

Capital  stock:  Preferred,  $5,000,000;  common,  $5,000,- 
000  $10,000,000 
Bonds   15,000,000 
Mortgages   119,000 
Current  liabilities  (including  contracts  for  new  equip- 

ment and  additions  to  power  house)   387,457 
Reserved  for  taxes  and  interest   272,040 
Reserved  for  maintenance   51,000 
Surplus   471,729 

$26,301,226 COMPARATIVE  STATEMENT  OF  DAILY  AVERAGE  PASSENGER 
TRAFFIC  PER  MONTH  DURING  THE  YEARS  1900,  1901  AND  1902 

Per  cent 
Increase  of 

Month         1900  1901  1902        over  1:901  increase 
January   52,022  62,010  9,988  19.20 
February   55,256         64,760  9.S04  17.20 
March   57,193  65,362  8,169  14.29 
April   58.623  65,430  6,807  11-59 
May   56,999         63,199  6,200  10.87 
June   41.972      53.586         60,813  7,227  13.48 
J"iy   40.816     48.559       56,110        7,551  15.55 
August   43.961      49,770  57.911  8,141  16.35 
September.  . .  .  47,092      54,065  63,950  9,885  18.28 
October   50,808      59,044  69,562  10,518  17.82 
November...-   53.345      59.857  67,236  7.379  12.33 
December          53,798      63,375  71,607  8,232  12-99 

Total  number  of  passengers  carried  in  1900  (sex-en  months), 
10,185,141;  total  number  of  passengers  carried  in  igot  (twelve 
months),  20,327,005;  total  number  of  passengers  carried  in  1902 
(tweh-e  months),  23,354,729. 

Daily  average  passengers  carried  in  1901  (twelve  months),  55,- 
690;  daily  average  passengers  carried  in  1900  (seven  months),  47.- 
594:  average  daily  increase,  8,096.  equal  to  17  per  cent. 

Daily  average  passengers  carried  in  1902,  63.986;  daily  average 
lidssengers  carried  in  1901,  55,690;  average  daily  increase,  8,296. 
equal  to  14.9  per  cent. 

Ratio  of  operating  expenses  to  earnings  (including  maintenance 
reserve).  38.80  per  cent;  ratio  of  operating  expenses,  maintenance 
reserve,  loop  account  and  taxes  to  earnings,  55.77  per  cent. 

This  road  shows  the  largest  per  cent  of  iri.c.reg,§.q  irn  traffic  of  any 
transportation  line  in  Chicago. 
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MAYOR  JOHNSON'S  NEW  TACTICS 

Mayor  Tom  L.  Johnson,  of  Cleveland,  has  adopted  new  tactics 
in  his  fight  against  the  existing  street  railways  of  Cleveland. 
Through  his  lieutenant,  Charles  P.  Salen,  director  of  public  works, 
he  has  issued  a  manifesto  to  the  public  announcing  that  "by  reason 
of  numerous  complaints  regarding  the  service  given  by  the  street 
railway  companies  the  city  officials  had  decided  to  take  action  to 
take  away  the  franchises  of  the  companies  unless  they  improved 
the  service."  All  good  citizens  were  asked  to  keep  a  careful 
record  of  dates  and  times  when  unsatisfactory  service  was  noted 
and  turn  same  into  headquarters  to  be  used  as  evidence.  In  view 
of  the  fact  that  it  is  universally  acknowledged  that  the  street  rail- 

way service  of  the  city  is  as  good,  if  not  better,  than  that  of  any 
large  city  in  the  country,  the  manifesto  created  considerable  com- 

ment and  is  being  commonly  set  down  as  a  political  play  prepara- 
tory to  the  opening  of  the  spring  election  campaign. 

Almost  in  the  same  breath  the  wily  Mayor  made  a  slip  which  is 
likely  to  cost  him  more  votes  than  he  could  have  gained  had  his 
crusade  against  the  street  railways  been  justified.  In  an  unguarded 
moment  he  expressed  the  opinion  that  the  recent  report  of  the 
committee  chosen  by  the  Allied  Trades  and  Labor  Council  to  in- 

vestigate the  street  railway  situation  had  been  compiled  out  of 
whole  cloth  in  the  offices  of  the  attorneys  for  the  street  railways. 
The  Allied  Trades  and  Labor  Council,  which  represents  all  the 
leading  trades  unions  in  the  city,  is  exceedingly  wrathy  over  the 
statement,  and  the  Mayor  has  been  invited  to  appear  before  the 
organization  and  make  good  his  statements  reflecting  on  the  com- 

mittee. If  he  does  not  apologize  he  is  likely  to  find  the  organiza- 
tion openly  arraved  against  him. 

 ^  
AN  EXTENSIVE  SYSTEM  IN  WESTERN  PENNSYLVANIA 

Inside  of  a  year  Western  Pennsylvania  will  have  an  electric 
railway  system  equaling  those  of  some  of  the  Central  States.  This 
system  will  have  Pittsburg  as  its  western  terminus  and  will  likely 
be  controlled  by  a  corporation  having  $30,000,000  capital,  to  be 
formed  in  the  spring.  The  Pittsburg,  McKeesport  &  Connells- 
ville  Railway  and  the  old  Greensburg,  Jeannette  &  Pittsburg  Rail- 

way will  form  the  chief  stems  of  this  system,  which  will  be  joined 
by  the  early  completion  of  the  line  from  Connellsville  to  Greens- 

burg. It  is  stated  that  arrangements  have  been  made  with  the 
Pittsburg  Railways  Company  by  which  the  70-ft.  vestibuled  cars, 
seating  100  persons  and  running  on  a  fast  schedule,  will  start  from 
some  central  point  in  Pittsburg  and  run  in  both  directions,  mak- 

ing a  complete  belt  line,  covering  the  most  important  manufac- 
turing and  mining  districts  of  this  section  of  the  State.  The 

through  cars  leaving  over  the  Monongahela  route  will  pass 
through  Wilkinsburg,  East  Pittsburg,  Turtle  Creek  and  North 
Versailles  Township  to  McKeesport,  there  striking  the  almo3t 
completed  double-track  line  between  McKeesport  and  Connells- 

ville, which  follows  the  Youghiogheny  several  miles  off. 
  

LARGE  RAILWAY  CONTRACT  IN  ENGLAND 

The  most  important  contract  which  has  ever  been  awarded  by 
P:  steam  railroad  company  for  electrical  equipment  has  just  been 
given  out  by  the  North  Eastern  Railway  Company,  of  England. 
It  will  be  remembered  that  several  engineers  of  this  company  were 
in  this  country  last  summer  inspecting  American  electric  railway 
installations.  Largely  as  a  result  of  this  investigation  the  com- 

pany has  decided  electrically  to  equip  40  miles  of  track  between 
Newcastle  and  Tynemouth.  The  contract  has  been  awarded  the 
British  Thomson-Houston  Company,  of  London,  and  calls  for 
fifty  complete  motor  car  equipments  and  two  electric  locomo- 

tives. Trains  will  be  run  and  the  speed  with  stops  is  to  be  22 
miles  per  hour. 

ANNUAL  REPORT  OF  THE  LOUISVILLE  RAILWAY  RELIEF 
ASSOCIATION 

The  Louisville  Railway  Relief  Association,  composed  of  em- 
ployees of  the  Louisville  Railway  Company,  of  Louisville,  Ky., 

has  made  public  its  report  for  the  year  ending  Dec.  ,31,  1902.  A 
vast  amount  of  good  was  accomplished  by  the  association  during 
the  year  in  the  way  of  relief  to  members.  More  than  $1,800  was 
paid  out  in  sick  benefits  alone,  while  $7So  was  paid  in  death 
benefits.  The  association  begins  the  year  190,3  with  the  most  flat- 

tering conditions;  the  magnificent  gift  of  $2,000  by  the  directors  of 
the  Louisville  Railway  Company  has  placed  the  institution  upon 
r.  most  solid  basis,  and  it  now  has  on  hand  and  in  the  treasury 
$4,395.    The  report  of  the  financial  secretary  shows  that  the  re- 

ceipts from  all  sources  amounted  to  $4,902.  The  amount  paid  in 
dues  was  $2,839.  The  total  receipts  were  $4,902,  and  the  disburse- 

ments were  $2,931.  One  hundred  and  twenty-three  members  drew 
sick  benefits  amounting  to  $1,807.  The  general  expenses  for  the 
year  were  $374. 

 ♦^♦^  

THE  BOSTON  &  WORCESTER  ELECTRIC  COMPANIES 

The  Boston  &  Worcester  Electric  Companies,  organized  after 
the  plan  of  the  Massachusetts  Electric  Companies  and  the  Boston 
Suburban  Companies,  has  acquired  control  of  the  Boston  & 
Worcester  Street  Railway  Company,  Framingham  Union  Street 
Railway  Company  and  Framingham,  Southboro  &  Marlboro 
Street  Railway  Company.  The  association  has  outstanding  18,786 
shares  of  4  per  cent  preferred  stock  and  19,989  shares  of  common 
stock;  total  authorized  issue  of  each,  50,000,  no  par  value.  The 
company  has  been  financed  and  the  securities  will  be  listed  on  the 
Boston  Stock  Exchange.  The  officers  are:  James  F.  Shaw, 
president;  George  A.  Butman,  secretary  and  treasurer;  N.  W. 
Jordan,  Philip  Stockton,  J.  E.  Toulmin,  H.  L.  Burrage,  Percy 
Parker,  Robert  Treat  Paine,  Jr.,  Charles  Hayden,  P.  W.  Moen, 
Arthur  E.  Childs,  William  M.  Butler,  H.  Fisher  Eldridge,  James 
F.  Shaw,  E.  P.  Shaw,  Phineas  W.  Sprague  and  W.  H.  Trumbull, 
trustees. 

PLAN  FOR  CONSOLIDATION  AT  HARRISBURG 

At  a  meeting  of  the  board  of  directors  of  the  Harrisburg  Trac- 
tion Company,  of  Harrisburg,  Pa.,  Jan.  27,  it  was  unanimously 

decided  to  submit  to  a  special  stockholders'  meeting  the  first 
week  in  April  a  proposition  for  the  organization  of  a  holding 
company  to  take  over  the  present  Harrisburg  company  and  all 
the  smaller  independent  lines  in  the  vicinity  of  Harrisburg,  in- 

cluding the  Harrisburg  &  Mechanicsburg,  Harrisburg  &  West 
Fairvicw,  West  Fairview  &  Marysville  and  Linglcstown  &  Blue 
Mountain  Railways.  The  capital  stock  of  the  new  company  is  to 
be  $5,000,000.  New  lines  will  also  be  built  to  Dauphin,  9  miles 
above  Harrisburg,  and  to  Hummelstown,  9  miles  east  of  Harris- 

burg. A  number  of  new  cars  will  be  purchased,  and  an  additional 
power  plant  is  to  be  erected.  Under  the  plan  proposed,  the  pres- 

ent stockholders  of  the  company  will  be  guaranteed  an  annual 
dividend  of  6  per  cent  on  their  total  holdings  of  $2,000,000,  and, 
in  addition,  will  receive  a  stock  dividend  of  $100,000,  representing 
surplus  earnings  over  and  above  operating  expenses,  fixed 
charges  and  dividends  already  paid.  Not  all  of  the  $5,000,000  cap- 

ital stock  of  the  new  company  would  be  issued  at  once.  It  is  the 
design  of  the  promoters  of  the  new  organization  to  so  finance  it 
as  to  be  able  to  equip  the  lines  in  the  best  possible  manner  and 

provide  for  the  future* growth  of  the  system.  The  Mayor  has  just 
signed  an  ordinance  providing  for  about  15  miles  of  street  paving 
within  the  next  two  years,  and  as  the  trolley  company  is  required 
to  pave  between  its  tracks  on  paved  streets  and  for  a  certain  dis- 

tance on  either  side,  this  work  will  entail  a  heavy  expenditure. 
It  will  be  optional  with  the  present  stockholders  whether  they 
retain  their  present  stock  or  exchange  for  shares  of  the  new  com- 

pany. Each  stockholder  of  the  present  company  will  be  entitled 
to  subscribe  for  an  equal  number  of  shares  of  the  proposed  cor- 

poration. Improvements  and  extensions  will  be  considered  after 
the  organization  of  the  new  company.  Heretofore,  money  for 
equipment  and  extensions  has  been  taken  from  the  earnings.  The 
board  of  directors  declared  a  semi-annual  dividend  of  3  per  cent 
Jan.  27. 

 »-♦>  

A  NEW  BENEFIT  FUND  IDEA 

The  Corning  &  Painted  Post  Street  Railway  Company,  of 
Corning,  N.  Y.,  operating  5  miles  of  line,  has  established  a  volun- 

tary disability  benefit  fund,  to  which  the  employees  are  not  asked 
to  contribute.  All  employees  who  have  been  regularly  employed 
l;)y  the  company  for  one  year  are  entitled  to  share  in  the  fund.  In 
case  of  sickness  or  injury  incapacitating  an  employee  for  longer 
than  one  week  a  sick  benefit  equal  in  amount  to  his  average 
weekly  wages  is  to  be  paid  for  a  period  not  to  exceed  four  weeks 
at  any  one  time  and  not  to  exceed  eight  weeks  in  any  one  year. 
In  the  case  of  disability  caused  by  any  injury  received  in  the  com- 

pany's service,  the  right  to  a  sick  benefit  is  to  accrue  at  once,  and 
in  case  of  the  death  of  an  employee  his  widow  is  to  be  entitled  to 
draw  a  sum  equal  to  eight  weeks'  wages,  less  any  such  sum  as  may 
have  been  drawn  by  the  employee  himself  within  the  preceding- 
twelve  months.  Any  employee  who  for  a  ye;ir  draws  nothing 

from  the  fund  because  of  disability  is  to  be  entitled  to  a  week's 
\-acation  at  M\  pay  or  to  a  bonus  of  one  \\eel^'^  wii^es,  as  hv  may 

elect, 
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PERSONAL  MENTION 

MR.  P.  ALBERT  POPPENHUSEN,  president  of  the  Green 
Engineering  Company,  of  Chicago,  was  in  New  Yorl<  on  business 
recently. 

MR.  A.  E.  WORSWICK,  electrical  engineer  of  the  Federal 
District  Railway  Company,  of  Mexico,  has  resigned  from  that 
jiosition. 

MR.  H.  K.  SURBECK,  passenger  solicitor  for  the  Lake 
Shore  Electric  Railway,  has  resigned  from  that  company  to  ac- 

cept a  position  with  another  company. 

MR.  H.  M.  BRINCKERHOFF,  general  manager  of  the  Met- 
ropolitan West  Side  Elevated  Railway  Company,  of  Chicago,  was 

married  on  Jan.  20  to  Miss  Florence  Louise  Fay,  of  Chicago. 

MR.  E.  IRVING  DOW  has  been  appointed  to  the  position 
vacated  by  Mr.  F.  J.  Green  as  superintendent  of  construction  for 
the  various  properties  controlled  by  the  Appleyard  syndicate. 

MR.  F.  O.  NOURSE,  of  Boston,  has  been  appointed  purchas- 
ing agent  for  the  various  roads  controlled  by  the  Appleyard  syndi- 

cate in  Ohio.  He  will  probably  make  his  headquarters  at  Co- 
lumbus. 

MR.  R.  N.  BROWN  has  been  appointed  superintendent  of  the 
Dayton,  Springfield  &  Urbana  Railway,  of  Dayton,  O.  He  was 
formerly  superintendent  of  the  Columbus,  Buckeye  Lake  &  New- 

ark Traction  Company. 

MR.  JOHN  B.  JUDGE,  who  has  been  connected  with  the  Fair 
Haven  &  Westville  Railroad,  of  New  Haven,  Conn.,  for  a  number 
of  years  as  starter,  has  been  appointed  assistant  superintendent  of 
the  entire  system  of  the  company. 

MR.  GRAFTON  W.  APPLER,  who  has  been  connected  with 
the  Westinghouse  Electric  &  Manufacturing  Company  for  the 
past  four  and  one-half  years,  has  accepted  a  position  with  the 
Northern  California  Power  Company  as  electrical  superintendent. 

MR.  CHARLES  UPDYKE,  formerly  superintendent  of  the 
Toledo  &  Maumee  Electric  Railway,  has  been  appointed  to  suc- 

ceed Mr.  H.  H.  Smith  as  superintendent  of  the  Cleveland-Nor- 
walk  division  of  the  Lake  Shore  Electric.  Prior  to  his  going  to 
the  Toledo  &  Maumee,  Mr.  Updyke  held  the  position  of  super- 

intendent on  the  Toledo  &  Monroe,  which  at  one  time  was  part 
of  the  Everett-Moore  system. 

MR.  W.  P.  JACKSON,  general  manager  of  the  Marion  Street 
Railway  Company  for  the  past  six  years,  has  resigned  here  to  ac- 

cept a  position  with  the  LTnion  Traction  Company  of  Indiana  as 
local  superintendent  at  Anderson.  As  a  token  of  their  esteem, 
the  employees  of  the  Marion  Street  Railway  Company  last  week 
presented  Mr.  Jackson  with  a  handsome  watch  chain  and  dia- 

mond-studded charm.  Mr.  Jackson  leaves  for  his  new  position 
in  Anderson  on  Feb.  I. 

MR.  GEORGE  H.  GIBSON  has  resigned  his  position  with  the 

Westinghouse  Companies'  publishing  department,  of  Pittsburg, 
Pa.,  to  accept  a  position  with  the  B.  F.  Sturtevant  Company,  of 
Jamaica  Plains  Station,  Boston.  Mr.  Gibson  was  formerly  d 
member  of  the  editorial  staff  of  the  Engineering  News,  of  New- 
York  City,  and  is  a  graduate  of  the  engineering  school  of  the 
University  of  Michigan.  Mr.  Gibson  is  a  frequent  contributor  to 
the  technical  journals,  especially  those  devoted  to  electrical  engi- 

neering, as  he  is  particularly  interested  in  that  department. 

CAPTAIN  JOSEPH  M.  DICKEY,  of  Newburg,  shipping 
commissioner  of  New  York,  was  appointed  State  Railroad  Com- 

missioner by  Governor  Odell  on  Jan.  29  to  succeed  Colonel  Ash- 
ley W.  Cole,  of  Brooklyn,  who  has  resigned  this  place.  Colonel 

Cole  was  Governor  Morton's  private  secretary,  and  was  first  ap- 
pointed Railroad  Commissioner  by  Governor  Morton  Dec.  29, 

1896,  in  place  of  Mr.  Samuel  A.  Beardsley.  Colonel  Cole  was  ap- 
pointed to  his  present  term  by  Governor  Black  Feb.  16,  1897.  This 

term  expired  Feb.  16,  1902,  but  no  successor  was  nominated.  Col- 
onel Cole  has  proved  an  exceptionally  able  officer  in  the  position 

from  which  he  now  retires.  Many  very  important  problems  have 
been  solved  by  the  Commissioner  during  his  term.  Captain  Dickey 
has  been  a  successful  business  man  of  Newburg  and  a  prominent 
Republican  leader  in  Orange  County.  He  was  elected  a  member 
of  the  Assembly  from  the  First  Assembly  District  of  Orange 
County  in  1880,  and  was  also  a  member  in  1881.  The  Senate  rail- 

road committee  considered  Captain  Dickey's  nomination  and  de- 
cided, by  a  vote  of  7  to  3,  to  confirm  it.  The  nomination  was 

later  confirmed  by  the  State  Senate  as  a  body. 

MR.  WILLIAM  J.  WILGUS,  who  has  been  chief  engineer  of 
the  New  York  Central  Railroad  for  many  years,  has  been  ap- 

pointed fifth  vice-president  of  the  company,  an  office  created  at  the 
last  meeting  of  the  board  of  directors.  Owing  to  the  constantly 
growing  importance  of  the  position  occupied  in  the  organization 
by  Mr.  Wilgus  and  the  magnitude  of  the  new  work  in  connection 
with  the  New  York  terminal  improvements  which  will  be  imme- 

diately under  his  supervision,  it  was  deemed  advisable  to  confer 
upon  him  an  office  whose  title  and  dignity  would  be  in  keeping 
with  the  responsibility  of  the  position.  Moreover,  the  work  now 
under  consideration  will  bring  the  engineering  department  into 
closer  relation  than  ever  before  with  the  executive  department, 
and  it  was  believed  that  it  would  be  of  advantage  to  have  the 
head  of  this  department  represented  in  the  executive  branch  of 
the  organization.  Mr.  Wilgus  will,  accordingly,  have  general 
charge  and  supervision  of  all  construction  work  and  will  assist 
the  third  vice-president,  Mr.  W.  C.  Braun,  in  matters  pertaining 
to  the  maintenance  of  way  and  structure.  The  fifth  vice-president 
will  also  perform  such  other  duties  as  may  be  assigned  to  him 
from  time  to  time  by  the  president,  subject  to  the  approval  of  the 
board  of  directors  or  of  the  executive  committee.  Mr.  Wilgus 
was  empowered  to  appoint  a  chief  engineer  to  succeed  himself. 

NEW  .PUBLICATIONS 

Steam  Power  Plants;  Their  Design  and  Construction.  By  Henry 
C.  Meyer,  Jr.,  M.  E.  160  pages,  16  plates  and  65  illustrations. 
Price,  $2.  Published  by  the  McGraw  Publishing  Company, 
New  York. 

This  book  is  an  elaboration  of  a  series  of  articles  which  ap- 
peared originally  in  the  Engineering  Record,  and  is  intended  to 

assist  owners  and  managers  of  manufacturing  plants  or  buildings 
requiring  power  installations.  From  time  to  time  they  are  called 
upon  to  specify  or  purchase  the  machinery  needed  for  the  equip- 

ment of  their  buildings  with  a  view  to  efficiency  and  economy  in 
operation.  It  is  not  the  intention  of  the  author  to  offer  this  work 
as  a  substitute  for  the  recommendations  or  services  of  an  expert 
or  consulting  engineer,  but  more  as  a  supplementary  aid  and 
guide  in  mechanical  and  power  matters.  It  is  recognized  that  the 
great  bulk  of  steam  installations  are  made  under  the  direction  of 
men  experienced  in  the  details  of  manufacturing  in  their  special 
lines,  but  devoid  of  expert  knowledge  in  power  plant  engineering. 
To  this  class  it  is  believed  the  information  presented  will  prove 
suggestive  and  valuable,  as  well  as  to  the  engineer,  architect  and 
student  who  desires  general  information  on  the  subject  treated 
This  will  give  some  idea  of  the  manner  in  which  the  subjects  are 
treated,  but  it  should  not  be  assumed  that  the  work  is  interesting 
only  to  this  class.  Experts  will  find  much  valuable  data,  in  acces- 

sible and  convenient  form. 

Traite  Pratique  de  Traction  Electrique.  Vol.  I.  By  L.  Barbillon 
and  G.  J.  Griffisch.  752  pages.  Illustrated.  Price,  Frs.  30. 
Published  by  E.  Bernard  &  Company,  29,  Quai  des  Grands- 
Augustins,  Paris. 

The  present  tendency  in  America  in  electric  literature  is  toward 
the  publication  of  books  on  subdivisions  of  the  art.  In  France, 
so  far  as  electric  railway  construction  and  operation  is  con- 

cerned, the  complete  treatise  seems  to  be  more  popular.  As  a 
result,  we  have  the  large  and  complete  volume  just  from  the  press 
of  Bernard  &  Company,  as  well  as  the  exhaustive  treatise  in 
two  volumes  by  Blondel  and  Paul  DuBois,  published  by 
Beaudry  &  Company,  in  1898.  If  we  should  attempt  to  draw 
a  distinction  between  these  two  books,  we  might  say  that  that 
by  Alessrs.  Barbillon  and  Griffisch  was  descriptive,  while  thf. 
earlier  book  was  analytical.  No  disparagement  is  intended  to 
either  work  by  these  definitions,  for  both  are  very  complete,  and 
by  their  difference  in  treatment  cover  the  field  very  thoroughly. 
The  authors  of  the  present  volume  are  well  fitted  for  the  task. 
Prof.  Barbillon  being  conected  with  the  University  of  Grenoble, 
while  Mr.  Griffisch  is  chief  engineer  of  mechanical  traction,  with 
the  General  Omnibus  Company,  of  Paris.  American  practice  is 
naturally  referred  to  to  a  considerable  extent  in  the  treatise  under 
consideration,  but  European  methods,  particularly  those  em- 

ployed on  the  Continent,  are  given  more  prominence.  The 
chapters  on  track  construction,  power  stations,  etc.,  are  con- 

cluded in  each  case  with  an  extended  set  of  tables  giving  statistics 
of  the  amount  of  material  required,  cost  of  construction,  etc.  We 
can  recommend  this  work  without  qualification  to  the  engineer 
and  student  of  traffic  problems.  It  is  understood  that  the  second 
volume  will  be  issued  in  a  few  months  and  will  be  sold  for  Frs.  10 
or  both  books  for  Frs.  40. 
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TABLE  OF  OPERATING  STATISTICS 

Notice.— These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  In  connection  with  our  Financiafl  Supplement  "American  Street  Railway  Investments,"  which  contains  tne  annual  operating reports  to  the  ends  of  the  various  financial  vears.    Similar  statistics  in  regard  to  roads  not  reportinsr  are  solicited  by  the  editors.  *  Includiner  taxes, 
t  Deficit.  a  Comparison  is  made  with  1900  because  in  1931  the  earnings  were  abnormal  on  accouut  of  the  Pan-American  Exposition.         5  Exposition 
opened  Dec.  1 

Company 

AKBON,  O. 
Northeru  Ohio  Tr.  C<«. 

ALB  ANY,  N.  Y. 
United  Traction  Co. 

BINGHAMTON,  N.  Y. 
liinghamtoii  St.  Ky. Co   

1  m.,  Dec.  'Ov! 

"  '01 

'  June  '0'^ 

'■  '01 

'   Dec.  "a 

'■  '01 

BOSTON,  MASS. 
BostoQ   Kiev.   Il.v.  Cc 

Masaacliustitts  Ulac.  Cos 

BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co. 

BUFFALO,  N.  Y. 
International  Tr.  Co. 

CHARLESTON,  S.  C, 
Charleston  Consol'ted Ry.  Gas  <fc  El.  Co.. 

CHICAGO,  ILL. 
Chicago  &  Milwaukee 

Elec.  Ry.  Co  

CLEVELAND,  O. 
Eastern  Ohio  Traction 
Co  

1  ni.,  Sept.  'O:: 

1  m.,  Nov.  'Oa '       "  '01 
"  'oa "  '01 

la  m.,  Sept. '03 \2"  '01 

la  " 

,  Sept. 'OS 

"  '01 

S  M 

oW 

1)4,155 
53,4S4 318.937 L'08,967 

745,041 
017,011 

13-2,606 414,635 

15,975 
15,107 
98,335 
95,150 

11,3^1,030 
10,869,496 

6,090,168 
5,778,133 

J  unt 

1  m.,  Dec.  '02 1   "       "  '01 6  oa 
6a-       '  '00 

1  m., 

1  " 
10  " 

10  " 

1  m., 

1  " 13  " 
Va  " 

1  m., 

10  " 
Cleveland,   Elyria  & Western   

Cleveland,  Painesville <fe  Eastern  

COVINGTON,  KY. 
Cincinnati,  Newport 
&  Covington  Ry.  Co. 

DETROIT,  MICH. 
Detroit  United  Ry. 

Detroit  and  Port  Hn 
ron  Shore  Line  (Rapid 
Ry.  System)  

DULUTH,  MINN. 
Duluth-Superior  Tr. 

Dec. 

Dec. 

Oct. 

1  m.,  Dec.  '02 

"  '01 

12  "       "  '02 
12"       "  '01 

1,076,193 
1,038,15« 
6,836,370 
6,513,239 12,789,705 12,101,198 

309,871 270,651 
J  ,933,690 
1 ,557,057 

35,650 
30,968 

185,362 161,458 
4111.793 
350  845 

81,991; 251 ,739 

9,1.35 
8,304 53,810 

48,621 

,862,571 7,336,597 

3,827,372 
3,915,486 

655,896 
686,623 

3,785,175 
4,083,729 *8952214 
*7970635 

169,9: 174.834 
999,655 
722,790 

28,505 
22,. 51 6 133.575 

104,510 334,251 
266,166 

5U,(HI, 
163  S'.i: 

6,840 
6.803 

44, 5. '5 46,539 

3,4,58,4.58 3,532,899 

2,263,796 1,862,648 

13,817 
13.259 77,556 63,494 155,068 

136,162 

ri..j.i8 

3,836,,560 
2,896,359 

1,391,239 937,306 

420,296 
351.536 

a.osi.ic* 2,429,510 
3,837,490 
4,130,563 

139,014 
95,837 924,035 

834,30' 

1  m.,  Dec. 

1  " 
12" 
12  " 

1  m.,  Nov.  '113 I  "       "  '01 
II  "  "  '03 
11  "       "  '01 

1  m.,  Dec.  '02 1 01 
12"   Dec.  '02 
12"       "  '01 

I  m.,  Nov. '02 I  "  '01 
5  "  "  '02 
5  "  "  '01 

1  m.,  Dec.  '02 1   "       "  '01 
12"       "  '02 
13"      "  '01 

45,8~3 
i  60,092 524,654 
427,174 

12,8.59 i:,719 190,110 
171,172 

17,365 161,071 

24,711 
19,406 

800,846 249,260 

12,473 
11,920 189,187 164,971 

99  15 
68,131 

1 ,003,408 749,403 

303,665 
273,889 

3,501,754 
8,063,503 

32,11 27,979 
204,644 
184,935 
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Syracuse  R.  T.  Co... 

TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co. 

Lake  Sliore  Elec.  Ry.  Co. 
NEW  BRIGHTON, 
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CONSTRUCTION  NOTES 

LOS  ANGELES,  CAL. — Henry  E.  Huntington,  president  of  the  Pacific 
Electric  Railway  Company,  has  purchased  a  large,  highly-improved  ranch 
property  of  664  acres,  about  12  miles  east  of  Los  Angeles,  for  more  than 
$200,000,  which  he  proposes  to  sub-divide  into  high-class  suburban  property. 
It  lies  out  beyond  Pasadena,  being  about  2  miles  east  of  Alhambra,  and  the 
same  distance  north  of  San  Gabriel.  It  is  the  declared  intention  of  the 
Pacific  Electric  Railway  Company  to  add  to  its  transportation  facilities  so 
as  to  bring  the  land  into  direct  and  constant  communication  with  Los  Angelef. 
FLORENCE,  COL. — The  Florence  Electric  Street  Railway  Company,  which 

plans  to  build  between  Florence  and  Canon  City,  a  distance  of  25  miles,  will 
award  contracts  for  construction  in  ninety  days.  The  president  ol  the  com- 

pany is  Thomas  Robinson,  and  the  secretary  is  Harry  Robinson. 
WILMINGTON,  DEL.— The  Keystone  Electric  Railway  Company,  of  Wil- 

mington, Del.,  has  been  incorporated,  with  a  capital  stock  of  $2,000. 
GAINESVILLE,  GA. — Considerable  track  has  been  laid  in  the  city  by  the 

Gainesville  &  Dahlonega  Electric  Railway.  The  plan  of  the  company  is  to 
begin  work  on  the  line  to  connect  Gainesville  and  Dahlonega  at  an  early  date. 
ROCHESTER,  IND.— Henry  Township,  Fulton  County,  has  voted  an 

appropriation  of  $15,000  in  aid  of  the  Wabash  &  Rochester  Traction  Company, 
which  this  spring  is  to  build  an  electric  railway  to  connect  Rochester  and 
Wabash,  via  Roann.  There  had  bee.n  subsidies  aggregating  $95,000  previously 
voted,  and  this  makes  a  total  of  $110,000.  President  Tuttle,  of  the  company, 
says  nearly  all  the  right  of  way  has  been  secured,  and  that  work  will  commence 
as  soon  as  the  frost  leaves  the  ground.    The  distance  is  35  miles. 
MOUNT  VERNON,  IND.--The  City  Council  has  granted  a  fifty-year  fran- 

chise to  the  Evansville,  Mount  Vernon  &  Union  Town  Traction  Company. 
The  company  will  enter  the  city  over  Third  and  Fourth  Streets  and  along 
Main  Street.  The  power  house  and  machine  shops  are  to  be  located  at  Mount 
Vernon. 
RICHMOND,  IND.— The  Richmond  Street  &  Interurban  Railway  Company 

is  planning  an  extension  to  Connersville  from  Milton,  the  present  terminus 
of  its  lines.    The  extension  is  to  be  completed  by  July. 
WARSAW,  IND. — The  Huntington  &  Winona  Traction  Company  has 

secured  nearly  all  the  right  of  way  for  its  line  from  Huntington  to  Winona  by 
way  of  South  Whitely.    Construction  work  will  start  in  the  spring. 
FORT  WAYNE,  IND.— The  International  Construction  Company,  of  New 

York,  is  preparing  to  construct  the  Goshen  &  Indiana  Railway.  The  project 
has  been  financed  and  many  of  the  contracts  for  material  have  been  placed. 
JEFFERSONVILLE,  IND. — Preliminary  surveys  have  been  started  for  the 

Jeffersonville  &  Madison  Electric  Railway.  The  road  will  be  constructed  by 
way  of  Charleston,  New  Washington  and  Hanover. 
WABASH,  IND. — Surveys  have  been  completed  for  the  Wabash-Rochester 

Electric  Railway.    Construction  work  will  start  as  soon  as  the  weather  permits. 
FORT  WAYNE,  IND. — Senator  S.  B.  Fleming  has  secured  an  extension  of 

the  time  in  which  to  construct  the  interurban  railway  in  which  he  is  interested 
until  four  months  after  May  1  The  franchise  provided  originally 
that  the  line  should  be  completed  from  New  Haven  to  the  center  of  the  city 
by  that  date,  but  litigation  interfered  and  caused  delays.  Since  the  original 
grant  negotiations  have  been  practically  closed  for  consolidation  of  the  Flem 
ing  line  and  Fort  Wayne,  Van  Wert  &  Lima  line.  The  same  persons  in- 

terested in  these  two  companies  are  also  interested  in  the  purchase  of  the  Fort 
Wayne  Traction  Company,  controlling  the  city  lines. 
INDIANAPOLIS,  IND.— The  Indianapolis  Northern  Traction  Company  ex 

pects  to  have  its  line  ready  for  operation  by  July  1,  1903.  Johnson  &  Berry, 
of  Anderson,  have  the  contract  for  the  construction  of  the  roadbed  from  In- 

dianapolis to  a  point  south  of  Carmel,  and  the  line  from  Carmel  to  Nobles- 
ville  practically  has  been  completed  by  R.  G.  Kirkpatrick  &  Company.  The 
forces  of  the  traction  company  are  working  on  the  division  from  Noblesville 
to  Tipton.  R.  J.  Forrestal  is  preparing  the  road  between  Kokomo  and  Peru. 
The  traction  company  itself  has  practically  finished  the  grade  from  Kokomo 
to  Galveston.  Eaton,  Campbell  &  Henderson  have  the  contract  from  Galves- 

ton to  Logansport  and  will  work  all  winter  preparing  the  line.  J.  N.  Bick  & 
Company,  of  Chicago,  are  working  between  Bunker  Hill  and  Peru.  One-halt 
the  poles  for  the  entire  line  have  been  delivered  and  contracts  have  been  let 
for  erecting  the  overhead  system  from  Indianapolis  to  Tipton  and  from  Tipton 
to  Logansport.  The  rails  and  ties  for  the  entire  line  have  arrived  and  track 
work  will  begin  early  in  the  spring.  Contracts  have  been  let  for  erecting  sub- 

stations at  Tipton,  Noblesville  and  Broad  Ripple.  These  stations  will  be  brick 
structures.  The  one  at  Tipton  has  been  completed  and  the  one  at  Noblesville 
is  very  nearly  finished.  The  Westinghouse  Electric  Company  will  equip 
the  Anderson  power  plant  and  the  six  sub-stations  along  the  line.  The 
Electric  Storage  Battery  Company,  of  Philadelphia,  will  install  the  storage 
batteries  at  each  of  the  sub-stations. 
CEDAR  FALLS,  lA.— The  Cedar  Falls  &  New  Hartford  Railway  Company 

has  been  incorporated  to  build  an  electric  railway  to  New  Hartford. 
WORCESTER,  MASS.— The  Worcester  &  Northern  Street  Railway  Com- 

pany, which  plans  to  build  11  miles  of  line  to  connect  Holden  and  West- 
minster, will  award  contracts  in  February  or  March.  The  office  address  of  the 

company  is  452  Mam  Street,  Worcester. 
GREENFIELD,  MASS.— After  a  hearing  of  the  Railroad  Commission,  the 

Greenfield  &  Turners  Falls  Street  Railway  Company  and  the  Conway  Street 
Railway  Company  have  come  to  an  agreement  over  the  joint  use  of  tracks 
in  Greenfield.  Each  Company  owns  a  single  track  line,  and  the  plan  is  to 
operate  the  two  as  a  double-track  system. 
UXBRIDGE,  MASS.— It  is  stated  here  that  the  Linwood  Street  Railway 

Company,  of  Whitinsville,  will  ask  for  franchises  to  extend  its  line  through 
Sutton  and  Douglas  to  East  Douglas. 
UXBRIDGE,  MASS.— The  Uxbridge,  Whitinsville  &  Douglas  Street  Rail- 

way' Company  has  petitioned  for  a  location  in  Sutton. 

WESTFIELD,  MASS.— The  Woronoco  Street  Railway  Company  will  ex- 
tend its  track  during  the  coming  year.  The  company  plans  to  purchase  a 

dynamo  and  an  engine. 
GREENFIELD,  MASS.— The  Huntington  &  Westfield  River  Street  Rail- 

way, which  was  originally  intended  to  be  built  from  Huntington  to  Shelburne 
Falls,  will,  it  is  said,  have  Greenfield  as  its  northern  terminus. 
HOLYOKE,  MASS.— The  Holyoke  Street  Railway  Company  has  voted  to 

petition  the  Railroad  Commissioners  for  authority  to  issue  bonds  to  the 
amount  of  $265,000. 

WORCESTER,  MASS.— The  Boston  &  Worcester  Street  Railway  Company 
has  appealed  to  the  Legislature  for  authority  to  cross  the  Boston  &  Albany 
Railroad  tracks  at  grade  in  Newton  and  Natick. 

WORCESTER,  MASS.— The  Worcester  &  Northern  Street  Railway  Com- 
pany is  asking  for  locations  from  the  terminus  of  the  Worcester  &  Holden 

Street  Railway  in  Holden  to  connect  with  the  Gardner,  Westminster  & 
Fitchburg  Street  Railway  at  Westminster. 
WORCESTER,  MASS.— The  Worcester  Consolidated  Street  Railway  Com- 

pany has  placed  an  order  for  six  thirteen-bench  open  cars  with  the  Laconia 
Car  Company,  of  Laconia,  N.  H. 
SPRINGFIELD,  MASS.— It  is  believed  that  the  Springfield  &  Eastern 

Street  Railway  will  renew  its  efforts  to  secure  an  independent  entrance  into 
Springfield,  instead  of  using  the  tracks  of  the  Springfield  Street  Railway 
Company.  A  petition  for  a  separate  location  was  brought  and  denied  over 
a  year  ago. 

CLINTON,  MASS. — A  proposition  is  being  considered  by  the  Worcester 
Consolidated  Street  Railway  Company  to  build  a  branch  line  in  Clinton, 
reaching  the  Clinton-Lancaster  Driving  Park  and  one  of  the  largest  ceme- 

teries in  the  town. 
TAUNTON,  MASS.— The  Norton  &  Taunton  Electric  Railway  in  the 

spring  plans  to  extend  its  lines  from  their  present  terminus  in  Norton, 
through  East  Norton,  to  a  point  beyond  East  Mansfield,  where  connections  will 
be  made  with  the  present  Easton  branch. 

HOLYOKE,  MASS. — The  Holyoke  Street  Railway  Company  has  bought 
from  the  American  Thread  Company,  of  Holyoke,  a  centrally  located  lot 
containing  76,000  sq.  ft.  for  about  $28,000.  No  announcement  has  been  made 
as  to  the  purpose  to  which  the  lot  will  be  put. 
JACKSON,  MICH.— The  Jackson  &  Battle  Creek  Traction  Company, 

through  Spitzer  &  Company,  of  Toledo,  has  placed  a  contract  with  the  G.  C. 
Kuhlrnan  Car  Company,  of  Cleveland,  for  six  interurban  cars  of  the  latest 

pattern. GREENVILLE,  MISS.— The  Delta  Electric  Light,  Power  &  Manufacturing 
Company  is  said  to  have  completed  all  arrangements  for  building  a  4-mile 
electric  railway  here. 
KANSAS  CITY,.  MO.— The  Metropolitan  Street  Railway  Company  has 

opened  its  Twenty-Fourth  Street  electric  line.  The  new  line  extends  from  the 
stock  yards,  across  the  Allen  Avenue  Viaduct,  north  to  Nineteen';!]  and  Main 
Streets,  and  thence  east  to  Cleveland  Avenue,  returning  on  Eighteenth  Street. 
OMAHA,  NEB. — It  is  said  that  plans  have  been  perfected  by  the  Omaha 

Street  Railway  Company  for  building  a  new  power  house  in  the  city  and  that 
the  work  of  preparing  the  site  will  be  begun  in  the  spring. 

NEW  YORK,  N.  Y.- A  franchise  has  been  granted  to  the  New  \oik  In- 
terborough  Railway  Company  by  the  Board  of  Estimate  and  Apportionment 
for  the  operation  of  an  electric  railway  in  the  Bronx.  The  franchise  is  for  a 
term  of  fifty  years,  and  gives  the  company  the  right  to  run  cars  across 
Macomb's  Dam  Bridge  and  other  Harlem  River  structures,  and  contains  the 
provision  that  at  the  expiration  of  the  franchise  the  city  can  purchase  the 
plant  necessary  for  the  operation  of  the  road  at  a  fair  price,  to  be  .'ixed  by  the 
Board  of  Estimate  and  Apportionment. 
TROY,  N.  Y. — The  Forest  Park  Railway  Company,  recently  incorporated, 

has  applied  to  the  Council  for  a  street  railway  franchise.  The  purpose  of 
the  company  is  to  build  an  electric  railway  to  accommodate  patrons  of 
Forest  Park  Cemetery. 
UTICA,  N.  Y. — D.  W.  Lewis,  of  New  York,  and  his  associates,  are  said  to 

have  in  contemplation  the  construction  of  an  electric  railway  from  Utica  to 

Deposit. 
TOLEDO,  OHIO. — The  Interurban  Construction  Company  has  been  in- 

corporated, with  $10,000  capital  stock,  by  H.  R.  Klauser,  A.  E.  Klauser,  N. 
Schmidt,  J.  H.  Pheat  and  H.  F.  Shunck.  The  company  will  promote  and 
construct  electric  railways,  build  bridges,  etc. 
YOUNGSTOWN,  OHIO.— The  Youngstown  Consolidated  Gas  &  Electric 

Company  and  the  Youngstown  &  Sharon  Railway  Company  have  moved  into 
a  fine  new  office  building  at  Boardman  and  Champion  Streets,  which  was  con- 

structed expressly  for  their  service.  Street  car  and  light-supply  shops  have 
been  established  in  the  basements  of  the  building. 

CLEVELAND,  OHIO. — The  Cleveland  Construction  Company  has  elected 
the  following  officers:  Will  Christy,  president;  W.  E.  Davis,  vice-president; 
C.  W.  Foote,  treasurer;  R.  E.  Inskeep,  secretary.  The  above,  with  J.  R. 
Nutt,  are  directors.    The  company  builds  electric  roads. 
TOLEDO,  OHIO.— The  Toledo  &  Western  Railway  Company  has  re- 

elected the  following  directors:  Hon.  Luther  Allen,  Judge  C.  M.  Stone,  J. 
R.  Seagrave,  W.  L.  Hayes  and  E.  B.  Allen,  of  Cleveland;  F.  E.  Seagravc 
and  C.  E.  French,  of  Toledo.  At  the  recent  annual  meeting  plans  were  dis- 

cussed for  the  financing  and  building  of  the  Garret,  Auburn  &  Northern  and 
the  Chicago  &  Indiana,  which  will  be  a  part  of  the  proposed  through  system 
from  Toledo  to  Chicago. 
COLUMBUS,  OHIO.— The  State  Board  of  Public  Works  has  adopted  a 

resolution  giving  the  consent  of  the  State,  as  an  abutting  property  owner, 
to  the  construction  of  the  proposed  Miami  &  Erie  Terminal  Railway,  which 
will  connect  the  canal  with  the  Ohio  River. 
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EDITORIAL  NOTICE 
Street  railway  news,  and  all  information  regarding  changes  of  officers,  new 

equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly 
appreciated  for  us?  in  these  columns. 

All  matter  intended  for  publication  must  be  receijied  at  our  office  not  later 
than  Tuesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 
THE  STREET  RAILWAY  JOURNAL, 

114  Liberty  Street,  New  York. 

Running  by  Signals 
It  is  generally  believed  to  be  the  primary  function  of  a  block 

signal  to  give  an  indication  of  safety,  of  caution  or  of  danger 

to  the  approaching  car  or  train.  It  then  remains  for  the  motor- 
man  or  the  engineer  to  perform  three  important  and  necessary 

duties :  First,  to  see  the  signal ;  second,  to  interpret  its  mean- 
ing correctly,  and  third,  to  obey  the  instruction  given  by  it. 

Assuming  for  the  sake  of  simplicity  that  the  signal  is  auto- 
matically displayed  it  appears  that  the  three  important  func- 

tions just  named  are  dependent  upon  human  agency.  That 
human  agency  is  not  always  infallible  has  been  shown  by  so 

many  disastrous  accidents  that  it  did  not  need  the  recent  rear- 
end  collision  between  a  standing  local  and  a  following  express 
train  near  Westfield,  N.  J.,  in  which  more  than  a  score  of 
persons  lost  their  lives,  to  drive  the  lesson  home. 

The  question  now  naturally  arises  whether  the  system  of 
signalling,  when  it  has  displayed  the  stop  signal,  has  done  all 
that  should  be  expected  of  it,  and  whether  there  is  any  known 
way  to  render  the  human  element  less  liable  to  err.  If  reports 
are  true  the  signals  approaching  the  point  of  the  Westfield 

collision  worked  properly  and  displayed  all  the  warning 

signals  usually  considered  necessary  lo  f)rolect  the  standing- 
local  train  from  a  rear-end  collision.  There  was  not  only  the 
stop  signal  properly  displayed,  but  also  the  caution  signal 

three-quarters  of  a  mile  in  advance  of  the  stop  signal.  Whether 
llic  engineer  on  tlic  following  express  train  saw  these  signals. 

whether  he  saw  them  but  failed  to  interpret  correctly  then- 
neaning,  or  whether  he  saw  them  and  interpreted  correctly 
their  meaning,  but  failed  to  be  governed  by  them  we  do  not 
know.  The  fact  remains,  as  all  accounts  agree,  that  the 
caution  and  stop  signals  were  properly  displayed  and  the 

engineer  ran  past  them  under  full  speed  into  almost  certain 
death. 

Owing  to  the  inability  of  the  general  public  to  comprehend 

practical  operating  conditions,  the  occurrence  of  accidents  of 
the  kind  just  mentioned  are  usually  followed  by  a  popular 
demand  for  remedies  which  are  not  always  the  ones  best 

adapted  to  the  situation.  The  fact  that  these  remedies  are  ex- 
ceedingly expensive  in  maintenance  and  operation,  would  not 

be  considered  if  they  could'be  depended  upon  to  insure  greater 
safety  in  operation.  Just  at  present  there  is  a  demand  that 
the  railroads  place  two  engineers  on  each  engine,  one  of 
them  to  do  nothing  but  watch  for  signals.  This  second  man 

would  be  likely  to'  conclude  that  his  was  a  secondary,  if  not 
an  entirely  useless,  duty  because  the  man  at  the  throttle  was 
also  watching  the  signals,  and  upon  him  was  the  responsibility 
for  action.  The  usual  objections  to  a  divided  responsibility, 
and  which  have  recently  been  discussed  in  these  columns, 

seem  to  apply  in  this  case  with  peculiar  force.  So  stringent 
are  the  present  regulations  on  most  railroads  that  no  one  but 
the  men  actually  in  charge  of  the  train  are  permitted  to  ride 

on  engines  except  by  special  permit.  The  particular  reason  for 
this  is  the  fear  that  the  presence  of  another  person  might  draw 

the  attenion  of  the  engineer  and  fireman  from  their  duties. 
The  transition  from  the  proposed  plan  of  two  engineers  on 
each  engine  to  that  of  two  motormen  in  the  cab  of  every 

electric  high-speed  train  is  but  a  short  step.  In  fact  the  de- 
mand for  two  motormen  on  electric  elevated  trains  in  New 

York  has  already  been  heard,  and  it  is  likely  to  be  made  again 
when  the  subway  operation  begins.  The  tendency  of  the  public 
mind  upon  these  subjects  is,  therefore,  plainly  evident  and 
must  be  taken  into  account. 

The  thing  which  the  public  is  seeking  seems  to  be  some- 
thing that  will  absolutely  prevent  a  train  or  car  running  past  a 

danger  signal.  What  shall  that  something  be  ?  Shall  it  be 
two  engineers  or  two  motormen  in  the  cab ;  shall  it  take  the 
form  of  a  derailing  switch  which  will  absolutely  stop  the  train 

opposite  the  danger  signal ;  shall  it  be  an  apparatus  that  will 
invariably  set  the  air  brakes  at  the  stop  signal,  or  shall  it 

be  some  other  expedient  as  yet  unknown?  There  are  well- 
known  instances  in  steam  railroad  practice  where,  with  one  or 

more  experienced  employees  beside  the  engineer  and  fireman 
on  the  engine,  the  stop  signal  has  been  disregarded  and  all 

on  the  engine  carried  to  certain  disaster  and  death.  Thii  lesson 
has  been  learned  by  sad  experience  that  their  own  safety  is 
often  not  sufficient  incentive  to  inspire  among  men  ordinary 

and  necessary  vigilance.  It  is  considered  dangerous  practice 

to  have  many  facing  point  switches  in  the  main  line  track 
because,  in  most  cases,  a  derailment  might  be  as  disastrous  as 
a  collision.  In  Chicago  several  years  ago  an  apparatus  was 
tried  on  the  elevated  roads  by  which  the  air  brakes  were  set  in 

the  emergency  application  at  the  stop  signal.    We  understand 
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that  the  apparatus  was  frequently  out  of  order,  and  because  it 
could  not  be  depended  on  was  finally  discarded.  An  improved 

apparatus  of  the  same  kind  was  installed  on  the  Boston  ele- 
vated and  subway  lines,  and  is  still  in  use.  The  natural  con- 

servatism of  railroad  officers  in  matters  of  safety  has  thus  far 

prevented  the  more  extensive  adoption  of  any  kind  of  ap- 
paratus that  is  likely  to  be  frequently  out  of  order  and  give 

false  indications.  Many  superintendents  claim  that  the  use  of 
such  an  apparatus  which  teaches  the  runner  to  depend  upon 
the  machine  and  relax  his  own  vigilence  is  wrong  in  principle. 
Yet  it  is  said,  to  the  credit  of  the  apparatus  used  in  Boston, 
that  in  one  case  where  the  motorman  fainted  the  trigger  at  the 
stop  signal  did  its  work  and  brought  the  train  to  a  standstill. 

In  view  of  the  tremendous  rapid  transit  developments  now 
taking  place,  or  about  to  take  place,  in  and  around  New  York, 
Chicago,  Boston  and  other  large  cities  in  which  high  speed 

with  maximum  density  of  traffic  are  the  distinguishing  fea- 
tures, the  lesson  conveyed  by  the  Westfield  and  other  similar 

accidents  ought  not  to  be  entirely  lost  upon  those  who  are 

planning  the  safe  and  rapid  movement  of  a  great  city's  teeming 
millions.  An  accident  of  the  Westfield  kind,  with  the  crowded 

trains  of  a  city  road,  would  naturally  be  much  more  appalling 
in  its  consequence.  We  grant  that  the  problem  to  be  solved 
is  difficult,  but  this  is  only  a  greater  reason  why  it  should 

engage  earnest  attention. 

The  Waterbury  Situation 

For  the  second  time  in  six  months  a  New  England  city  is 
the  scene  of  disorder,  bloodshed  and  rioting,  growing  out  of 
the  strike  of  motormen  and  conductors  of  the  local  street  rail- 

way company,  and  the  State  officials  have  been  obliged  to  step 
in  and  proclaim  martial  law  in  order  to  protect  the  lives  and 
property  of  the  community.  This  is  certainly  a  deplorable 
condition  of  affairs,  especially  in  staid  old  New  England,  where 
law  and  order  should  reign  supreme  if  anywhere  in  the  country. 

Had  the  disturbances  and  lawlessness  of  Waterbury  been  re- 
ported from  a  Western  mining  camp,  a  cattle  ranch,  or  even 

a  coal  field,  a  convenient  excuse  might  be  found  in  the  ex- 
planation that  the  population  was  largely  composed  if  illiterate 

foreigners,  who  were  unacquainted  with  American  institutions, 
and  had  not  yet  become  accustomed  to  the  ways  of  the  country 
and  the  legal  means  at  hand  to  redress  industrial  grievances. 

But  we  must  look  elsewhere  for  an  explanation  of  the  con- 
ditions which  make  possible  the  enactment  of  scenes  such  as 

have  recently  occurred  in  Waterbury. 

The  entire  number  of  street  railway  employees  engaged  in 

this  strike,  eighty  altogether,  is  ridiculously  small  in  com- 
parison with  the  amount  of  discomfort  they  have  caused  the 

rest  of  the  community  and  the  injury  they  have  inflicted  upon 
the  person  and  property  of  those  who  have  opposed  them. 
Back  of  this  movement,  however,  is  concentrated  the  power 
and  influence  of  trade  unionism,  for  it  was  really  the  desire  of 
labor  agitators  to  control  the  situation  in  Waterbury  that  led  to 
the  present  conflict.  This  is  plainly  shown  by  the  fact  that 

the  pretext  upon  which  the  strike  was  originally  ordered — the 
discharge  of  two  men  for  drunkenness — has  been  abandoned 

by  the  union,  yet  the  strike  continues  with  no  immediate  pros- 
pect of  settlement.  The  strikers  disclaim  responsibility  for  all 

acts  of  violence,  but  they  are  willing  to  take  advantage  of  the 
reign  of  terror  which  has  been  instituted  for  the  purpose  of 
coercing  the  company  into  submitting  to  their  demands.  In 

this  respect  the  situation  strongly  resembles  that  which  pre- 
vailed in  England  prior  to  the  verdict  against  the  .Amalgamated 

Society  of  Railway  Servants  for  conspiracy  in  ordering  a 
strike  against  the  Taff  Vale  Railway  Company  in  August,  1900. 
This  action  was  brought  to  recover  damages  caused  by  a 
strike  which  had  been  brought  about  by  the  defendants.  The 

case  was  tried  in  the  King's  Bench  Division  last  December, 
and  the  judge  who  presided  charged  the  jury  that  the  evidence 
was  overwhelming  against  the  defendants,  and  showed  that 

they  had  conspired  by  unlawful  means  to  molest  and  injure 
the  plaintiffs  in  their  business.  In  boycotting  cases  in  this 

country  the  conspirators  are,  as  a  rule,  elusive ;  criminal  re- 
sponsibility is  often  evaded  by  secrecy  and  perjury,  and  justice 

miscarries  because  of  the  practical  difficulty  of  bringing  home 

to  particular  individuals  the  responsibility  for  offences  of 
which  they  are  known  to  be  guilty.  This  sort  of  evasion  was 
scored  by  the  English  jurist  in  his  charge  to  the  jury.  He 

criticised  the  subtle  intricacies  of  the  defendant's  case  as  the 
perpetual  shuffling  of  cards  and  the  continual  production,  after 

the  manner  of  an  experienced  conjuror,  of  the  card  of  non- 
responsibility,  which  was  contrary  to  connnon  law,  common 
sense  and  justice. 

It  is  contended,  and  it  may  be  true,  that  under  American 
laws  it  is  practically  impossible  to  hold  labor  unions  or  their 
representatives  responsible  for  such  outbreaks  as  that  at 
Waterbury,  but  it  is  high  time  that  something  was  done  to 

change  this,  and  the  sooner  some  provision,  such  as  that  re- 
cently proposed  in  the  Connecticut  Legislature,  is  enacted,  the 

Ijetter  it  will  be  for  the  entire  community.  The  labor  leaders 

have  opposed  the  idea  of  having  their  organizations  incor- 
porated, as  this  would  fix  responsibility  upon  the  officers  and 

members  for  lawlessness  committed  at  their  instigation,  even 

though  it  might  not  be  done  by  them  personally.  It  would 
certainlv  have  a  restraining  influence,  upon  them,  and  enable 

employers  to  enforce  agreements  when  they  have  "recognized 

the  union." 
Country  Platfoims  on  Interurbans 

The  country  platform  on  an  interurban  line  may  not  be  a 
great  revenue  producer,  and  the  amount  of  income  from  a 
platform  in  a  year  may  be  very  small,  but  it  would  seem  that 
if  it  is  worth  maintaining  at  all  it  should  be  made  comfortable 
enough  so  that  it  will  attract  what  possible  patronage  there  is, 

and  it  should  be  provided  with  signal  devices  which  will  pre- 
vent annoying  delays  because  of  running  by  passengers  at 

night,  and  the  possible  missing  of  passengers  entirely,  through 
inability  of  the  motorman  to  see  occupants  of  the  platform. 
The  present  arc  headlights  used  on  interurban  roads  leave 
much  to  be  desired.  The  wandering  of  the  arc  around  the 

carbon  tips  so  changes  the  focus  that  at  times  a  dense  black 

shadow  will  obscure  the  motorman's  vision  of  a  platform  or 
stopping  place  which  he  may  be  approaching.  If  he  misses  the 
prospective  passenger  entirely,  as  he  may  if  going  at  high 

speed,  it  takes  that  passenger  a  long  time  to  forget  the  ex- 
perience. If  the  motorman  does  see  the  prospective  passenger 

it  may  only  be  when  so  near  the  platform  that  he  cannot  stop 
in  time,  and  must  run  by  and  back  up,  all  of  which  means  a 
loss  of  time  and  expense  to  the  company  in  other  ways.  On 
the  other  hand,  if  cars  are  compelled  to  run  so  slowly  when 

approaching  a  platform  which  is  in  a  shadow  that  they  can 
stop  in  time  it  seriously  cuts  down  the  schedule. 

On  some  of  the  higher  speed  interurban  roads  it  is  some- 
times not  easy  even  in  the  daytime  to  see  a  passenger  on  a 

country  platform  in  time  to  make  a  comfortable  stop.  A  car 
running  60  miles  an  hour  covers  so  much  ground  in  a  second 
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that  the  motorman  must  see  far  ahead  in  order  to  make  stops 
at  country  platforms. 

The  simple  solution  of  the  matter  is  to  have  some  kind  of 

a  recognized  signal  provided  at  the  platform.  A  small  sema- 
phore blade  is  cheaply  put  up  and  can  be  seen  from  a  distance. 

This  semaphore  blade  can  be  weighted  so  that  it  will  ordinarily 

stand  in  clear  position,  and  will  be  in  stop  position  only  when 
held  so  by  the  prospective  passenger  when  he  sees  the  car 
approaching.  In  connection  with  this  semaphore  a  night 
signal,  consisting  of  incandescent  lamps,  can  be  used.  When 
such  a  signal  is  provided  the  passenger  is  assured  that  he  will 

be  picked  up,  and  that  there  will  be  no  danger  of  the  motor- 
man  not  seeing  him,  and  the  motorman  will  have  the  as- 

surance that  he  is  not  in  danger  of  running  by  passengers 
at  every  country  platform  he  passes.  The  common  practice  to 

depend  upon  the  headlight  on  the  motor  car  to  reveal  passen- 
gers on  platforms  is  not  by  any  means  a  satisfactory  one,  espe- 

cially with  the  high  speeds  that  are  now  common  on  interurban 

roads.  In  fact,  it  is  a  relic  of  street  railway  practice,  carried 
into  interurban  work,  which  should  be  abandoned,  along  with 
some  other  street  railway  customs,  when  the  conditions  cease 
to  be  those  of  a  street  railway. 

There  is  also  an  increasing  sentiment  among  interurban 

operators  that  more  comforts  and  conveniences  should  be  pro- 
vided at  country  platforms.  It  is,  of  course,  not  feasible  to 

maintain  a  warmed  and  lighted  station  at  all  times,  but  a 

shelter  from  the  coldest  winds  can  be  erected  at  slight  ex- 
pense, and  in  connection  with  the  signal  lights  a  light  can  be 

provided  in  this  shelter  so  that  a  passenger,  when  holding  the 
signal  to  stop  position  and  waiting  for  a  car,  can  have  light  to 
read  by.  Some  interurban  roads  have  some  or  all  of  the  im- 

provements outlined  on  their  country  platforms,  but  many  do 
not;  and  it  is  a  matter  worth  considering  whether  such  details 
as  these  would  not  pay  when  catering  to  rural  traffic. 

Safety  Precautions  in  Power  Houses 
The  recent  curious  accident  at  Niagara  Falls  in  which  fire 

robbed  the  plant  temporarily  of  much  of  its  output  and  caused 
no  small  inconvenience  to  consumers  ought  to  be  taken  as  a 
lesson  in  cautious  construction.  It  is  always  the  unexpected 
that  happens,  and  in  high-tension  stations  the  results  of  acci- 

dents in  themselves  by  no  means  of  great  gravity  are  often 
surprisingly  serious.  Witness  the  famous  deflagrated  cat  in 

one  of  our  metropolitan  power  plants  and  many  another  equally 
curious  instance.  A  couple  of  years  ago  a  tame  crow  flew 
into  a  rope  drive  in  a  lighting  station,  and  half  a  city  was  in 
darkness  for  the  rest  of  the  evening.  Only  a  few  days  since 
a  broken  steam  pipe  shut  down  a  large  proportion  of  the 
Boston  street  lights,  and  we  might  go  on  for  a  cohnnn  or  two 

citing  similar  instances.  The  power  stations  affected  are  gen- 
erally well  planned  and  provided  with  all  the  ordinary  safe- 
guards against  accident,  but  the  attack  comes  from  some  totally 

unexpected  quarter,  and  the 'station  is  suddenly  put  out  of  ser- 
vice, to  the  great  annoyance  of  everybody  concerned.  The 

moral  is  that,  in  large  stations  particularly  it  is  sometimes  wise 
to  take  precautions  which  seem  abnormal  and  needless  under 

ordinary  conditions.  As  experience  accumulates  new  and 
hitherto  unrecognized  sources  of  danger  appear,  and  they 
.should  be  heeded,  particularly  when  so  many  eggs  are  put  in 
one  basket  as  the  present  fashion  dictates. 

The  bursting  steam  pipe  or  lireaking  flange  has  now  been  in 
evidence  a  sufficient  number  of  times  to  warrant  and  demand 

a  special  reckoning.    The  modern  power  house,  with  its  stately 

row  of  colossal  direct-coupled  units,  is  peculiarly  liable  to  suffer 
from  this  cause.  The  piping  is  generally  of  the  best,  but  at 
some  unexpected  time  and  from  some  unforeseen  cause  a  break 

occurs,  and  a  shut  down  follows.  A  2000-hp  unit  requires 
piping  considerably  larger  than  a  goose  quill,  and  when  it  gives 

way  there  is  no  time  to  stroll  leisurely  around  and  repair  dam- 
ages. Very  likely  the  piping  may  be  in  duplicate,  but  there  is 

confusion  for  a  while  in  spite  of  the  best  efforts  of  everybody 
to  right  matters.  It  is  one  of  the  characteristic  dangers  of  large 
stations.  We  have  often  intimated  that  power  stations  of  more 
moderate  size  are  sometimes  desirable,  and  it  is  certainly  true 
that  in  the  matter  of  immunity  from  accident  two  or  three  good 
sized  stations  are  better  than  one  enormous  one.  However  this 

may  be,  big  power  stations  require  special  precautions  to  pre- 
vent just  such  accidents  as  have  occurred.  Electrically  the  case 

is  much  the  same.  Granted  that  the  imits  are  so  connected 

that  an  accident  to  one  will  not  shut  down  the  others  the  dis- 
tribution lines  in  the  station  and  the  switchboard  connections 

should  be  planned  with  similar  caution.  It  .'s  absurd  so  to 
arrange  a  switchboard,  for  sake  of  symmetry  or  compactness, 
that  a  blunder  at  that  one  point  may  put  all  the  generators 
out  of  service.  There  has  been  of  late  a  wise  tendency  to  put 

big  high-tension  switches  and  the  like  in  special  fireproof  com- 
partments, but  there  are  few  stations  in  which  one  cannot  find 

more  than  one  point  at  which  a  slight  accident  would  involve 
the  whole  output  of  the  plant.  Sometimes  the  designer  of  the 
station  gets  the  concealed  wiring  bee  in  his  bonnet,  and  puts 
most  or  all  of  the  cables  into  a  single  compact  subway,  where, 

if  one  goes,  it  takes  all  the  others  with  it. 
Of  course  cables  are  generally  safe,  but  in  these  days  of  high 

voltage  alternating-work  insulation  may  break  down  in  spite  of 
the  best  construction,  and  if  it  does  the  doctrine  of  general 
cussedness  assures  us  that  it  will  do  so  at  the  precise  point 
where  it  can  involve  the  maximum  number  of  cables.  It  is  a 

good,  safe  rule  to  keep  high-tension  cables  well  apart  and  in 
])lain  sight  until  thev  get  out  of  the  station.  Another  weak 
point  in  many  stations  is  the  absence  of  safety  devices  near  the 

generators,  giving  every  opportunity  for  a  short  circuit  inside 
all  the  switches.  In  these  davs  of  automatically  operated 

switches  the  switch  itself  can  be  put  anywhere  without  disar- 
ranging the  operating  switchboard,  and  it  seems  to  us  like 

taking  long  chances  to  leave  a  long  stretch  of  connections  be- 
tween the  machine  and  the  nearest  means  of  cutting  it  out. 

And,  incidentally,  we  would  like  to  see  a  list  of  the  stations 
burned  or  seriously  damaged  through  the  failure  of  lightning 
arresters  or  their  improper  location.  We  have  seen  stations 
built  within  a  few  years  in  which  the  arresters  and  their  lines 
all  centered  in  a  wooden  wire  tower  not  big  enough  to  swing 

a  Manx  cat  in.  The  lightning  arrester  at  best  is  a  thing  of 
uncertain  character,  that  works  about  as  often  as  a  walking 
delegate.  It  should  be  put,  like  hini.  in  a  secure  and  isolated 

spot,  where  it  can  be  watched.  Incendiary  in  its  tendencies,  it 
should  be  kept  away  from  inflannnable  material  of  every  kind. 

Particularly,  station  designers  should  realize  the  extreme  diffi- 
culty of  securing  really  fireproof  construction.  Given  such 

heat  as  is  furnished  by  a  big  arc  and  few  materials  can  be 
trusted.  The  walls  of  a  station  are  safe  enough,  but  the  floor 
and  interior  fittings  are  easily  attacked.  The  bigger  the  station 
the  greater  care  is  necessary  in  all  sorts  of  safety  precautions, 
and  while  we  do  not  wish  to  be  alarmists  it  is  a  fact  that  many 
stations  supposed  to  be  planned  with  special  regard  to  security 

have  weak  points  at  which  a  small  cause  would  produce  dis- 
astrous results. 
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IMPROVED  POWER  FACILITIES  FOR  THE  BROOKLYN  RAPID  were  given.    Since  the  writing  of  this  article  the  sub-stations 

TRANSIT  COMPANY  which  are  to  be  used  in  connection  with  the  high-tension  trans- 
  mission  from  the  new  power  station  have  been  practically  com- 

A  year  ago  last  October  there  appeared  in  the  Street  Rail-  pleted,  and  the  railway  now  is  awaiting  the  installation  of  the 
WAY  Journal  an  extended  article  by  C.  E.  Roehl,  engineer  of  generators  in  the  power  station  when  the  system  of  high-tension 

INTERIOR  OF  THE  HALSEY  SUB-STATION 

power  and  electrical  transmission,  on  the  proposed  power  dis-  mains,  rotary  converters,  sub-stations,  etc.,  can  be  put  into  op- 
tribution  scheme  of  the  Brooklyn  Rapid  Transit  Company.    In     eration  immediately.    In  the  meantime  the  supply  of  direct  cur- 

INTERIOR  OF  TOMPKINS  SUB-STATION INTERIOR  OF  CONEY  ISLAND  SUB-STATION 

this  article  the  direct-current  power  stations  which  arc  now 
in  use  were  described  and  illustrated  and  the  plans  for  the  new 
Third  Avenue  power  statian,  now  rapidly  nearing  completion, 

rent  taken  from  the  present  generating  stations  distributed 
throughout  the  city  is  being  supplemented  by  direct  current 
from  the  sub-stations.    The  Brooklyn  Edison  Company  is  sup- 
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plying  to  the  railway  company  all  the  high-tension  alternating 
current  that  it  can  spare.    The  voltage  in  the  high-tension 

kw ;  Coney  Island  sub-station,  3000  kw.  Mention  should 
also  be  made  in  this  connection  of  two  looo-kw  rotaries  which 

HIGII-TEXSION  BO.\RD  OF  H.\LSEV  SUB-ST.VTIOIs 

mains  of  both  railway  and  lighting  companies  is  6600  volts,  so 
that  an  interchange  of  power  will  always  be  easy  of  accom- 
plishment. 

IllGH-TEXSIOX  HOARD.  TOill'K]XS  ST.VTIOX 

are  to  be  installed  at  the  Fifty-Second  Street  power  station  in 
Bay  Ridge.  The  foundations  for  these  machines  are  already 
built  and  the  switchboard  apparatus  has  been  installed.  By 

using  these  rotaries  at  night  it  will  be 
possible  to  shut  down  the  entire  steam 
plant  of  the  station  at  that  time,  while 

during  the  day  the  excess  direct-cur- 
rent power  from  the  generators  there 

can  be  transformed  and  distributed  to 

other  sections  of  the  city  on  the  high- 
tension  mains.  The  introduction  of 

only  2000  kw  in  rotaries  at  this  point 
will,  therefore,  greatly  increase  the 
flexibility  of  the  system,. 

The  erection  and  equipping  of  the 

sub-stations  and  power  station  have 
been  in  charge  of  Mr.  Roehl,  and  have 

The  accompanying  illustrations  show  plans  and 
interior  views  of  four  of  the  principal  sulj-stations, 
namely,  the  Tompkins  sub-station,  located  at 
Tompkins  Avenue  and  Fulton  Street,  which  serves 

the  central  portion  of  the  .system  ;  the  Halsey  sub- 
station, which  serves  the  eastern  district;  the  Es- 

>-e.x  sub-station,  which  furnishes  power  to  the  East 
New  York  district,  and  the  Coney  Island  sub- 

station, which  takes  care  of.  the  large  summer  ex- 
cursion business  in  that  direclinn.  There  will  be 

a  fifth  sub-station  in  Matbush,  which  has  not  yet 
been  commenced.  This  station  will  be  near  the 

Brighton  Beach  line  and  will  supply  power  to  the 
district  now  supplied  by  the  Thirty-Ninth  Street 
power  station.  Tiic  total  proposed  rotary  capacity  of 
the  sub-stations  is  as  follows:  Essex  suli-station,  2000  kw ; 
Tompkins  sub-station,  3500  kw;   Halsey   sub-.station,  7000 

DIRECT-CURRENT  SWITCHBOARDS,  HALSEY  AND  CONEY  ISLAND  SU  1^-STAT IONS 

been  under  the  personal  supervision  of  his  assistant,  C.  B. 
Martin.  In  the  construction  a  number  of  interesting 
engineering  details  have  been  introduced,  of  which  a  brief 
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Strre'  r-'i' '(■"{/  Journal PLAN  OF  CONEY  ISLAND  SUB-STATION 

description  should  be  given.  Plans  are  shown  of  the  tension  switchboard  to  the  transformers,  from  the  transformers 

Tompkins,    Coney    Island    and    Essex    sub-stations,    from      to  the  rotaries,  and  from  the  rotaries  to  the  direct-current 
switchboard,  is  all  done  by  conduits  placed  in  the  floor.  These 
conduits  are  made  of  ordinary  6-in.  drain  pipe  in  a  number  of 

TOMPKINS  SUB-STATION HALSEY  SUB-STATION 

which  it  will  be  seen  that  a  general  scheme  of  arrange-  cases,  though  some  of  the  work  has  been  done  with  the  stand- 
ment  has  been  carried  out  in  all.   The  wiring  from  the  high-     ard  clay  sectional  conduit.    The  switchboard  arrangement  on 

I 

PLAN  OF  TOMPKINS  SUB-STATION 
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the  direct-current  side  is  all  of-Westinghouse  standard  switch- 
board practice,  with  the  circuit  breaker  at  the  top  of  the 

panels,  the  ammeter  just  below,  with  electric  illuminating  lamp 
above  it,  and  the  switches  at  a  convenient  level  for  the  operator. 

On  the  feeder  switchboards  a  "hos- 

pital" bus  is  connected  to  the  lower 
switch  contact,  those  of  the  main  bus 

being  on  the  upper  contacts.  The  cir- 
cuit breaker  at  the  top  of  panel  is 

placed  in  the  circuit  between  the  upper 
switch  contacts  and  the  main  bus,  and 
as  there  are  generally  two  feeders  to 
each  panel  protects  two  feeder  circuits 
in  parallel.  In  case  of  trouble  on  either 
feeder,  therefore,  the  circuit  breaker 
comes  out.  Should  the  trouble  con- 

tinue the  feeder  switch  on  that  circuit 

is  thrown  down  to  the  "hospital"  bus, 
which  is  connected  to  the  main  bus  by 
an  auxiliary  circuit  breaker,  and  which, 
thus,  localizes  the  trouble  in  the  station 
to  a  single  feeder.  Any  imperfect 
action  of  the  circuit  breakers  on  the 

main  bus  may,  of  course,  be  readily 
investigated  and  repaired  by  throwing 
down  the  switches  on  that  panel  to  the 

"hospital"  bus.  The  circuit  breakers 
are  of  the  carbon-break  type,  and  have 
given  so  little  trouble  that  this  last  use 

of  the  "hospital"  bus  is  seldom  found 
necessary.  The  high-tension  boards 
are  formed  of  stalls  containing  three- 
phase  operating  apparatus.  It  will  be 
seen  from  the  photographs  reproduced 
herewith  that  the  one  at  Tompkins 

sub-station  is  made  of  glazed  brick. 
The  high-tension  switchboard  at  the 
Halsey  sub-station,  which  is  placed 
upon  a  gallery  over  the  direct-current 
board,  is  made  of  hollow  firel)rick  cov- 

ered with  plaster  having  a  Winsor 
finish,  which,  while  not  giving  as  handsome  an  effect  as  the 
glazed  brick,  is  decidedly  lighter. 

All  the  transformers  and  rotary  converters  in  the  sub-stations 

in  one  of  the  company's  power  stations  a  year  or  two  ago,  and 
which  have  been  rewound  for  this  service.  In  the  view  of  the 

interior  given  on  the  first  page  of  this  article,  this  booster  can 
be  seen  on  the  left,  while  on  the  right  is  shown  the  method 

Strcrt  It'iUi'^.u!  J;uynat 
PLAN  OF  ESSEX  SUB-STATION 

of  starting"  the  rotaries  by  means  of  an  induction  motor. 
Throughout  the  entire  system  the  rotaries  are  started  in  this 
manner.    The  Essex  sub-station  consists  of  a  combined  storage 

DIKI<;lT.CI:KKEi\T  J^OARD,  TOiMPKINS  sub-st.\tion 

as  well  as  the  switchboard  apparatus  was  furnished  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  of  Pitts- 

burg, Pa.  The  Halsey  sub-station  equipment  consists  of  five 
looo-kw  rotaries.  This  station  also  contains  a  booster  made 
from  two  direct-current  generators  that  were  saved  from  a  fire 

STORAGE  r.ATTERV,  ESSEX  SUB-STATION 

battery  and  rotary  converter  station.  In  the  plans  shown  only 
the  rotary  room  is  given,  the  storage  battery  rooms  being  im- 

mediately beliind,  the  rear  part  of  the  building  consisting  of 
two  stories,  both  being  occupied  by  the  batteries.  These  are 
Chloride  Accumulators,  supplied  by  the  Electric  Storage  Bat- 
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tery  Company,  of  Philadelphia,  and  a  view  of  one  of  the  bat- 
tery rooms  is  shown.  The  present  capacity  of  the  Essex 

battery  is  2000-amp.  hours.  There  has  been  installed  one 
rotary  converter  of  looo-kw  capacity,  and  there  is  accommo- 

dation for  three  other  rotaries.  The  Tompkins  sub-station 
contains  two  lOOO-kw  rotaries  and  one  500-kw  rotary.  The 
Coney  Island  sub-station  is  already  equipped  with  its  full  com- 

plement of  3000  kw,  containing  one  looo-kw  rotary  and  four 
500-kw  rotaries.  This  station  is  a  very  important  one,  although 
it  serves  a  territory  upon  which  only  the  summer  traffic  is 
heavy.  It  has  been  the  custom  to  help  out  this  part  of  the  road 

by  means  of  a  portable  storage  battery,  contained  on  old  ele- 

ment, have  been  ordered,  and  the  station  is  expected  to  be 
running  before  next  winter. 

A  temporary  sub-station  has  recently  been  constructed  near 
the  site  of  the  permanent  Bridge  sub-station.  It  consists  of  a 
wooden  building  about  30  ft.  x  50  ft.  The  walls  are  covered  on 
the  inside  with  asbestos  board  and  the  roof  is  of  tin.  This  sub- 

station has  been  built  during  the  last  few  weeks,  and  will  re- 
ceive high-tension  current  from  the  Edison  Illuminating  Com- 
pany, which  until  recently  was  not  available.  The  railway  has 

been  buying  all  the  power  it  could  get  from  the  lighting  com- 
pany for  many  months,  and  this  temporary  sub-station  will  be 

used  to  handle  any  that  may  be  set  at  liberty  by  the  operation 

vated  cars,  which  could  be  moved  from  one  part  of  the  system 
to  another,  being  used  at  East  New  York  during  the  winter 
and  at  Coney  Island  during  the  summer.  These  cells  have 

now  been  permanently  placed  at  the  Essex  sub-station,  as  the 
completion  of  the  Coney  Island  rotary  sub-station  has  given 
sufficient  current  supply  to  this  section  of  the  system.  It  is  the 
intention  of  the  company  to  move  a  part  of  these  rotaries  to 

other  sub-stations  during  the  winter  months  to  take  care  of  the 
car-heater  load.  This  will  keep  the  equipment  in  use  through- 

out the  year  and  relieve  the  road  from  paying  fixed  charges  on 
idle  machines. 

Nothing  has  been  said  in  the  above  of  the  6ooo-kw  sub- 
station to  be  erected  near  the  Brooklyn  terminal  of  the  Brook- 

lyn Bridge,  and  to  be  known  as  the  Bridge  sub-station.  The 
conduits  for  the  high-tension  feeders  leading  to  the  station 
have  already  been  laid,  four  looo-kw  rotaries,  the  initial  equip- 

of  the  new  power  station,  or  such  additional  as  can  now  be 

spared  from  the  lighting  circuits.  The  Manhattan  and  Brook- 
lyn illuminating  companies  are  connected  by  three-phase 

cables  laid  across  the  Brooklyn  Bridge.  One  of  these  cables 
has  been  cut,  and  both  ends  are  connected  to  the  switchboard 

of  the  temporary  sub-station.  The  controlling  switches  are  so 
arranged  that  current  can  be  obtained  directly  from  Manhattan, 
directly  from  the  Brooklyn  power  station  or  the  two  ends  can 

be  joined,  and  the  illuminating  companies  work  without  con- 
nection with  the  railway  circuits.  The  present  installation  of 

the  sub-station  consists  of  one  lOOO-kw  Westinghouse  rotary 
and  three  400-kw  transformers,  but  this  is  expected  to  be  dupli- 

cated in  the  near  future. 
The  new  Third  Avenue  power  station,  the  plans  of  which 

were  given  in  detail  in  Mr.  Roehl's  artcile,  above  referred 
to,  is  rapidly  approaching  completion,  and  it  is  expected 
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that  within  a  week  or  two  the  first  one  of  tlie  aUernating- 
current  machines  will  be  running.  This  station  will  be 

known  as  the  "Central"  station,  to  distinguish  it  from  the 
"Southern"  and  "Eastern"  stations  on  other  parts  of  the  system. 
The  present  condition  of  the  interior  is  well  shown  by  the  illus- 

trations, from  which  it  will  be  seen  that  the  two  generators 

There  are  several  features  of  special  interest  in  tiie  design  of 
the  interior.  The  switching  apparatus  is  all  placed  at  the  east 

end  on  a  series  of  galleries,  the  operating  board  for  the  alter- 
nating current  being  on  the  second  floor  near  the  top  of  the 

station,  and  that  for  the  direct  current  on  the  main  floor. 
Down  each  side  of  the  room  run  tiers  of  galleries  about  6  ft. 

i 

2ii<l  Mezz. 

Miiiii  Floor 

CROSS  SECTION  OF  SWITCHBOARD  GALLERIES CENTRAL   POWER  STATION 

adjoining  the  first  one  erected  will  also  soon  be  finished.  It  is 
hoped  that  the  entire  station  with  its  full  complement  of  six 
alternating-current  generators  and  two  direct-current  machines 
will  be  running  by  Nov.  i,  in  time  to  take  care  of  the  winter 
load  next  season.  This  station  is  one  of  the  handsomest  ex- 

amples of  central  station  design  in  the  Metropolitan  district. 
Ground  was  broken  for  the  foundation  in  May  21,  1901,  and  the 

engineers  of  the  road  are  to  be  congratulated  at  the  rapid  pro- 
gress that  has  been  made  in  its  construction. 

wide,  which  give  access  to  the  various  stagings  around  the 
engines,  and  from  one  engine  to  another,  as  well  as  enabling 
workmen  to  get  at  any  part  of  the  steam  piping  and  the  large 
barometric  condensers  which  are  part  of  the  engine  equipment. 
About  half  way  to  the  roof  these  longitudinal  galleries  are 
connected  at  the  west  end  so  that  the  workmen  can  readily 
move  from  one  part  of  the  station  to  another  at  the  upper 
levels.  The  boiler  room  is  in  practically  the  same  relative  con- 

dition as  the  engine  room,  two  batteries  of  boilers,  four  units  in 
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all  and  sufficient  to  operate  the  first  generator,  being  ready  to 
start  up. 
A  cross  section  is  given  of  the  east  end  of  the  station, 

showing  the  layout  of  the  switching  apparatus.    Two  2700-kw 

THE  NEW  CENTRAL  STATION 

direct-current  machines  are  placed  nearest  this  end,  and  their 
leads  are  brought  directly  to  the  direct-current  switchboard  on 
the  first  floor  through  a  series  of  vitrified  clay  ducts.   The  high- 

THE  FIRST  UNIT  COMPLETED 

tension  leads  from  the  alternating-current  machines  are  carried 
in  similar  conduits  to  the  center  of  the  galleries,  from  which 
they  are  taken  vertically  to  the  switches  above.  In  all  there 

are  twenty-eight  ducts  on  each  side  of  the  station.  This  line 
of  ducts  is  placed  between  the  generators  and  the  out-board 

bearings.  The  direct-current  switchboard  will  contain  the 
usual  direct-current  measuring  instruments,  generator  panels 
and  feeder  panels.  There  are  forty-four  feeders  running  from 
this  station,  which  supply  current  for  the  surface  lines  in  the 
vicinity  and  for  the  Fifth  Avenue  Elevated,  two  blocks  away. 
Separate  panels  and  recording  instruments  are  used  for  the  two 
classes  of  service,  so  that  the  relative  current  consumption  of 
each  can  be  determined.  The  high-tension  cables,  after  leaving 
the  ducts,  are  carried  vertically  to  the  first  mezzanine  floor, 

where  are  placed  three-phase  high-tension  oil  switches,  having 
circuit-breaker  attachments.  Above  each  of  these  main  gen- 

erator switches  on  the  second  mezzanine  floor  are  two  selector 
switches  which  connect  with  two  sets  of  bus-bars  on  the 
second  floor.  Each  pair  of  selector  switches  is  connected 

by  two  sets  of  cables  with  the  generator  switch  be- 
low, but  interlocking  devices  on  the  switchboard  operat- 

ing switches  prevent  a  generator  from  l)eing  thrown  onto 
both  sets  of  bus-bars  at  the  same  time.  Between  the  selector 

switches  and  the  bus-bar  are  placed  air-break,  hook-type 
switches,  operated  l)y  long  wooden  handles,  so  that  in  case  of 
emergency,  such  as  the  sticking  of  the  oil  switches,  a  positive 
break  between  the  bus-bars  and  the  generators  can  be  made  and 
the  buses  positively  killed.  The  system  of  connection  to  the 
feeders  is  similar  to  that  described  for  the  generators.  Two 
selector  switches  connected  to  the  bus-bars  by  means  of  the 
auxiliary  air-ljreak  hook-type  switches  connect  each  feeder 
switch  with  the  two  sets  of  bus-bars.  Interlocking  devices  at 
the  switchlioard  prevent  the  throwing  of  a  feeder  onto  both 
buses  at  the  same  time.  The  main  feeder  switches,  like  the 
main  generator  switches,  will  act  as  automatic  circuit  breakers 
on  an  overload  of  current.  Fi'om  the  feeder  switches  the  cables 
run  down  vertically  to  below  the  main  floor  level,  entering  vitri- 

fied clay  ducts  and  lieing  carried  to  the  conduits  in  the  street. 

There  will  be  fifteen  high-tension  three-phase  feeders  in  the 
initial  installation. 

The  oil  switches  are  enclosed  in  brick  casings  with  Alberene 
partitions  and  a  removable  Alberene  slab  in  front.  This 
material  is  very  similar  to  soapstone.  These  switches  are 

all  motor-operated,  500-volt,  current  being  taken  from 
the  trolley  circuits  or  direct-current  generators  for  this 
purpose.  The  bus-bars  consist  of  heavy  copper  strips,  sup- 

ported on  porcelain  insulators  having  mica  linings,  and  sus- 
pended in  an  enclosed  gallery  made  of  brick  with  brick  columns 

in  front  of  the  bars.  This  gives  complete  access  to  the  buses 

without  danger  of  accidental  contact  being  made.  The  bus-bars 
are  in  four  sections,  that  is,  the  two  sides  of  the  station  are 

separated.  Three-phase  oil-break  switches,  placed  on  the  third 
mezzanine  floor,  above  both  the  main  and  auxiliary  buses, 

enable  the  operator  to  separate  the  two  halves  if  occasion  re- 
quires it,  l)ut  ordinarily  both  sides  of  the  station  will  be  run 

together,  the  bus-bar  tie  switches  being  normally  kept  closed. 
The  exciter  current  for  the  alternating-current  generators 

will  be  supplied  at  150  volts  by  a  direct-connected  generating 
unit  of  150  kw  and  two  motor-driven  generators  of  150  kw 
each.  These  latter  generators  are  driven  l^y  induction  motors 
operated  on  the  6600-volt  circuit, and  it  is  expected  to  start  them 
from  the  direct-current  side  in  order  to  avoid  the  disturbance 
that  might  otiierwise  result  in  the  lines  by  throwing  on  the 

high-tension  current  while  the  motors  were  at  rest.  The  motor- 
driven  sets  are  from  the  Westinghouse  Electric  &  Manufac- 

turing Company,  and  the  engine-driven  exciter  consist  of  a 
250-hp  vertical  engine,  made  by  James  Beggs  &  Company,  of 
New  York,  direct  coupled  to  a  Westinghouse  generator.  This 
engine  set  is  to  be  held  as  a  reserve,  the  300  kw  from  the  motor 

sets  being  sufficient  to  furnish  exciting  current  to  the  six  alter- 
nators, which  take  350  amps,  each  at  125  volts.  It  is  expected 

to  install  a  storage  battery  later,  which  will  be  kept  floating  on 
the  exciter  circuits  and  serve  as  a  further  reserve.  The  direct- 
current  controlling  apparatus  on  the  switchboards  is  being 
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lurnished  by  the  Albert  &  J.  M.  Anderson  Manufacturing 
Company,  of  Boston. 

The  following  is  a  short  summary  of  the  apparatus  to  be 
installed  in  this  station :  The  boilers  are  arranged  on  two 

floors,  there  being  thirty-two  650-hp  boilers  in  all  with  coal 
storage  above.  The  boilers  were  furnished  by  the  Aultman- 
Taylor  Company,  and  are  of  the  water-tube  type,  6500  sq.  ft. 
of  heating  surface  each.  Feed-water  is  supplied  by  pumps 
made  by  the  George  F.  Blake  Manufacturing  Company,  and 
will  be  heated  to  a  temperature  of  about  212  degs.  F.,  by  Wain- 
wright  feed-water  heaters,  placed  near  the  base  of  the  barom- 

etric condensers  in  the  engine  room.  The  condensers  are  fur- 
nished by  the  Worthington  Company,  as  are  also  the  air  pumps 

and  other  auxiliary  apparatus  relating  thereto.  The  engines 
were  built  by  the  Allis-Chalmers  Company,  and  are  of  the 
vertical  marine  type  of  4000-hp  rated  capacity  each,  directly 
connected  to  Westinghouse  2700-kw  generators.  Although 
the  most  economical  cut-off  for  the  engines  is  at  4000  hp  the 
guarantee  calls  for  efficient  working  at  6000  hp,  and  the  gen- 

erators are  also  guaranteed  to  operate  successfully  under  50 

per  cent  over  load.  Six  of  these  generators  are  of  the  three- 
phase  alternating-current,  revolving-field  type,  generating  cur- 

rent at  6600  volts  and  25  cycles,  and  the  other  two  are  West- 
inghouse railway  generators,  delivering  current  at  575  volts. 

The  steam  pressure  is  to  be  175  lbs.  The  50-ton  traveling  crane 
with  a  lo-ton  auxiliary  hoist,  which  traverses  the  entire  length 
of  the  engine  room,  was  supplied  by  Alfred  Box,  of  Philadel- 

phia. Coal  conveying  apparatus  is  to  be  installed  in  duplicate, 
and  will  have  a  capacity  of  moving  125  tons  of  coal  per  hour. 
This  limit  being  made  by  the  capacity  of  the  coal  tower  on  the 
receiving  dock.  Ashes  will  be  handled  by  means  of  an  electric 
locomotive  and  hopper  cars. 

 ♦♦♦  

FREIGHT  AND  EXPRESS  ON  ELECTRIC  RAILWAYS— IL 

BY  H.  S.  COOPER 

As  stated  in  a  previous  article  there  is  now  no  doubt  that  the 

general  "short-haul"  carriage  of  freight  and  express  by  the 
electric  roads,  in  any  territory  they  may  enter,  will  come  as 
surely — and  much  more  quickly — as  did  the  short-haul  carriage 
of  passengers.  The  latter  has  not  only  paved  the  way  for  the 

former  by  educating  the  public  in  the  possibilities  and  per- 
manency of  electric  transit,  but  it  has  been  the  means  of  build- 

ing many  electric  lines  which  will  pay  as  freight  roads  but 
which  could  not  have  been  built  as  such.  Of  the  many  strictly 
interurban  electric  roads  in  the  United  States  over  50  per  cent 
do  a  regular  express  and  freight  business,  while  over  25  per 
cent  of  the  remainder  carry  packages,  express  or  freight  to  a 
greater  or  lesser  extent. 

Almost  without  exception  this  business  is  not  only  a  very 
remunerative  part  of  their  operating,  but  it  grows  in  volume 
and  scope  in  a  way  that  leaves  the  purely  passenger  business 
far  behind.  This  business  and  this  growth  has  been  not  only 
in  the  face  of  bitter  opposition  from  without  but  it  has  had  to 
contend  with  ignorance  from  within.  Those  who  operate  this 
department  have  been,  as  a  whole,  much  at  sea  as  to  the  best 
classification,  rates,  service  and  handling,  especially  the  first 
two.  This  does  not  mean  that  there  is  a  universal  doubt  in  the 

minds  of  individual  managers  or  freight  agents  as  to  the  cor- 
rectness of  their  own  particular  practice,  for  of  such  doubt 

there  appears  to  be  too  little,  but  it  means  that,  back  of  all  this 

individual  certainty,  there  is  a  general  feeling  that  the  "other 
fellows"  are  not  quite  correct  in  their  policy  or  practice,  and 
where  there  is  such  a  feeling  it  is  a  pretty  sure  sign  that 
matters,  as  a  whole,  are  not  satisfactory — either  at  home  or 
abroad. 

This  is  especially  true  as  to  business  beginning  and  ending 
locally — meaning  by  this  term  all  business  not  taken  from  or 

delivered  to  another  road,  steam  or  electric.  This  local  busi- 
ness is,  at  this  time,  an  extremely  short-haul  affair,  and  as 

such  is  very  much  subject  to  local  conditions,  but,  as  the 
electric  roads  extend  and  join  and  cross,  this  business  will  be 
much  extended  and  increased  and  will  soon  need  a  standard 
classification  and  rates  of  its  own  or  at  least  it  will  need  a 

standard  "basis"  for  the  same.  While  it  is  true  that  there  are 
many  cases  where  such  local  business  is  absolutely  peculiar 
to  a  particular  line  or  community  it  is,  nevertheless,  always 

reducible  to  terms  of  operating  cost,  and  consequently  to  com- 
parison with  carriage  costs  of  other — even  if  dissimilar — 

matter.  Consequently,  extraordinary  charges  in  one  locality 

while  tolerated  now,  in  the  early  stages  of  electric  haulage,  be- 
cause of  the  absence  of  any  present  standard  of  comparison, 

or  because  local  conditions  permit  them,  will  not  be  tolerated 

as  soon  as  the  business  grows  and  outside  practice  and  con- 
ditions become  known.  If  the  electric  road  haulage  of  express 

and  freight  were  only  a  passing  incident,  or  even  if  it  were  a 
fixed,  but  limited  condition,  the  irregular  and  arbitrary  rates 
and  methods  might  continue  without  harm,  but  such  is  not  the 
case.  It  must  be  remembered  that  this  business  is  in  its  very 
swaddling  clothes,  a  lusty  infant  with  promise  of  a  vigorous 
manhood,  and  consequently  that  its  future  must  be  specially 
looked  to  and  it  must  not  be  allowed  to  contract  habits  or  get 
into  permanent  ways  that  will  injure  or  retard  its  growth.  It  is 
all  very  well  to  say,  as  has  been  frequently  said  of  late  in  regard 

to  this  business,  "What  is  the  good  of  worrying  over  such 
future  matters,  they  will  take  care  of  themselves  when  they 

arrive,  just  as  they  did  in  the  passenger  business.  Don't  cross 
a  bridge  until  you  come  to  it!"  And  yet,  on  many  of  these 
same  roads,  they  are  suffering  under  a  heritage  of  irregular  and 
arbitrary  passenger  fares,  transfers,  etc.,  that  were  allowed  to 

drift  along  with  the  same  idea  that  they  were  "to  take  care  of 
themselves  when  the  time  arrived,"  and,  like  all  procrastinated 
matters,  they  not  only  failed  to  do  so  but  from  their  very  con- 

tinuance have  accumulated  a  weight  of  precedent  that  makes 
it  very  difficult  to  change  them.  There  is  no  time  like  the 
present  to  plan  for  the  future. 

With  a  view  to  obtaining  information  on  the  subject  of  local 
classification  and  traffic,  correspondence  was  opened  by  the 
writer  recently  with  a  few  of  the  leading  interurban  electric 
roads  doing  a  regular  express  and  freight  business.  The 
answers  received  were  so  diverse  on  all  points  and  showed  such 
lack  of  standard  with  "hit  or  miss"  results  that  it  was  felt  that 
it  would  be  better  to  devote  a  little  more  time  and  trouble  to  the 

matter  and  find  out  fully  what  was  actually  being  done  in  this 
field.  To  this  end  a  personal  letter  was  written  to  an  official 
of  every  interurban  electric  railway  in  the  United  States  and 
a'so  to  all  suburban  electric  roads  which  served  territory  far 
outlying  the  corporate  limits  of  their  town  or  city.  In  con- 

nection with  each  letter  was  also  sent  an  "inquiry  sheet."  con- 
taining questions  applicable  to  the  road  to  which  they  were 

sent.  Owing  to  the  "syndicating"  of  many  roads  into  groups 
under  one  management,  the  number  of  letters  sent  out  does  not 
represent  the  actual  number  of  electric  roads  in  the  United 
States  that  are  doing  an  express  and  freight  business,  but  the 
proportion  of  answers  received  do  represent  very  closely  the 
practice  of  a  very  large  majority  of  all  the  roads.  In  addition 
to  this  correspondence  ar  extended  trip  in  the  Middle  West 
was  made,  and  the  express  and  freight  operation  of  a  large 
number  of  roads  personally  examined  and  the  following  facts 
and  data  are  the  result  of  the  correspondence  and  visits. 

Letters  and  inquiry  sheets  were  sent  to  147  separate,  or 
separately  operated,  electric  roads,  and  to  the  credit  of  the 
electric  railway  fraternity  be  it  recorded,  answers  were  received 
from  129  of  them,  which,  allowing  for  some  letters  having  gone 
astray,  gotten  into  wrong  hands  or  having  been  mislaid  or 
forgotten,  is  a  very  creditable  showing,  considering  that,  in 
many  cases,  it  took  some  time  and  trouble  to  answer  them. 
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The  answers  were  seldom  perfunctory,  and  generally  evinced 

a  lively  interest  in  the  subject ;  they  not  only  gave  the  informa- 
tion asked,  where  it  was  possible  to  give  it,  but  the  writers  in 

many  instances  volunteered  suggestions  and  ideas  that  had  not 
been  touched  on  in  the  questions  sent  them.  The  same  may  be 
said  of  those  personally  interviewed ;  full  information  was 
cheerfully  given  in  regard  to  rates,  classification,  methods,  etc. ; 
forms,  blanks  and  methods  of  accounting  were  freely  exhibited, 
and  while  figures  of  costs  and  profit  were  not  asked  they  were 

often  voluntarily  given,  and  in  all  cases  full  opinions  were  ex- 
pressed as  to  the  past,  present  and  future  of  the  business,  and 

the  concensus  of  the  facts  so  gathered  and  the  opinions  so  ex- 
pressed are  given  in  this  and  the  preceding  article. 

Of  the  129  companies  which  replied: 

Forty-one  do  no  express,  package  or  freight  business  and  do 
not  expect  to  do  any.  Various  reasons  are  assigned  for  this, 
the  majority,  however,  being  prevented  from  doing  so  by 
legislative  or  municipal  enactments  or  by  charter  or  franchise 
limitations. 

Ten  do  no  express  or  freight  business  but  expect  to  do  so  as 

.soon  as  possible.  Most  of  these  are  new  roads  which  are  de- 
veloping their  passenger  business  primarily,  and  the  others  are 

urban  or  suburban  roads  who  are  just  adding  an  interurban 
extension. 

Sixteen  do  only  a  small  package  and  express  business  on 
their  regular  passenger  cars,  using  the  conductor  to  attend  to  it, 
all  the  goods  being  brought  to  or  taken  from  the  car  or  waiting 
stations  by  the  shipper  and  consignee.  The  rates  charged  by 
these  roads  are  absolutely  irregular,  inconsistent  and  arbitrary, 

varying  from  i-ioo  of  a  cent  per  pound-mile  to  3  cents  per 
pound-mile.  All  these  charges  appear  to  be  (as  one  manager 

states)  "regulated  from  time  to  time  as  emergencies  arise." 
Another  states  that  he  considers  the  business  "a  necessary 
evil,"  and  charges  accordingly.  Another  "does  it  simply  for 
the  convenience  of  the  passengers,"  and  proceeds  to  charge 
them  at  a  rate  of  about  $60  per  ton-mile,  with  a  maximum 
allowed  weight  of  100  lbs.  Others  go  to  the  other  extreme  and 
carry  packages  up  to  50  lbs.  in  weight,  10  miles  for  5  cents. 
Nearly  all  of  these  roads  ring  up  their  charges  on  the  fare 
register,  one  or  two  of  them  having  a  special  register  for  that 
purpose.  In  nearly  all  of  these  cases  the  charges  are  5  cents 
or  multiples  of  it. 

Twelve  do  no  "express"  business  themselves,  but  have  made 
arrangements  with  outside  public  or  private  companies  to  take 
care  of  this  business.  These  arrangements  being  private,  no 
details  were  obtainable  in  regard  to  them  other  than  the  fact 
that  in  six  cases  the  operating  companies  paid  the  railway 

companies  a  percentage  on  the  gross  receipts,  the  railway  com- 
panies furnishing  cars,  power  and  motormen;  in  another  case 

the  operating  company  pays  the  railway  company  a  per  diem 
charge  per  car  run  over  the  whole  line  of  road;  in  four  other 
cases  the  operating  company  pays  the  railway  company  a  fixed 
amount  per  100  lbs.  on  all  matter  carried,  regardless  of  dis- 

tance. As  stated,  no  details  were  given  as  to  amounts,  per- 
centage or  rates  received  by  the  railway  companies,  but  all 

seemed  to  feel  that  it  was  in  each  case  a  remunerative  arrange- 
ment for  both  parties  and,  on  the  part  of  the  railways,  that  it 

relieved  them  of  worry,  risk  and  probable  loss  and  damages, 
that  it  enabled  them  better  to  concentrate  their  efforts  on  their 

passenger  business,  and  that  it  relieved  and  greatly  simplified 
their  accounting.  In  two  of  these  cases  there  is  reason  to 
believe  that  the  railway  company  or  some  of  its  stockholders 
are  interested  in  the  operating  company,  but  this  belief  could 
not  be  verified. 

Four  roads  do  onlv  a  "special  freight"  business.  One  of 
them  carries  ore  in  its  own  cars  at  20  cents  per  ton  for  a 

2T/J-i-nile  haul,  the  cars  being  loaded  and  unloaded  by  shipper 
and  consignee.  Another  does  a  grain  (corn,  oats  and  wheat) 
business  from  and  to  elevators,  store  business  and  mills  along 

its  line,  the  rate  on  grain  averaging  about  }^  oi  a  cent  per 
bushel  per  mile,  no  loading  or  unloading  being  done  by  the 
road. 

Another  hauls  logs  to  and  lumber  away  from  the  saw-mills 
on  its  route,  doing  neither  loading  nor  unloading,  and  averag- 

ing about  6  cents  per  ton-mile.  Another  hauls  slate  and  build- 
ing stone  from  quarries  on  a  spur  to  its  line,  and  averages  4j4 

cents  per  ton-mile,  neither  loading  nor  unloading.  The  haul- 
ing in  all  these  cases  is  done  by  an  ordinary  motor  car,  in  two 

by  a  regular  passenger  motor  car,  running  in  between  the 
regular  passenger  cars  when  travel  is  light. 

Seven  others,  in  addition  to  their  regular  business,  mention 

that  they  have  "special  freight  contracts"  for  hauling  materials 
on  their  lines.  These  materials  consist  of  lumber,  wood  pulp, 

pulp-wood,  slate,  building  stone,  lime,  sugar  beets,  coal,  fer- 
tilizers, etc.  The  rates  range  from  1J/2  cents  per  ton-mile, 

where  the  loading  and  vmloading  is  not  done  by  the  road,  to 

15  cents  per  ton-mile  where  it  is,  the  average  being  a  little  over 
cents  per  ton-mile. 

Of  the  nearly  fifty  remaining  roads,  thirty-four  do  a  regular 
express  business,  running  cars  for  that  purpose,  and  the  rates 

as  given  by  them  are  as  follows : 
^^nimum    Minimum       Average  rafe  per  100  Collection  and 
charge.       charire  lbs.  per  mile.  delivery, 

per  mile. No.     I         .10         .02  .02  Neither 
"       5  Rates  about  25  per  cent  lower  than  "  old 

line  express  companies."  " 
"     14         .10         .02  .01  " 
"     19  .10  01^',  -oi/ff  Delivery "     22  Use  official  1  cal  classification  and  tariff 

of  competing  express  companies.  Delivery 
"     25  Use  official  local  classification  and  tariff 

of  competing  express  companies.  Neither 
"      26  .15  .ooj4  .01  " 
"     29  Use  official  local  classification  and  tariff 

of  competing  express  companies.  " "     30  Based  on  official  local  classification  and 
tariff  of  competing  express  companies; 
rates  about  10  per  cent  to  15  per  cent 

lower  " 

39 

•  25 

■05  -05 

1  i 

41 

.  10 .01^  .02 

t( 

44 .  10 
.03  .02 

Delivery  2c. 

not  given,  "  made  low  enough  to per  100  lbs. 

5t 

Rates 

g-et  the  business  from  the  steam  roads. ' ' 

5^ 

.20 ■05  -05 
Neither 

52 

.10 
.01  .02>^ 

62 

•05 

Ot  -OOj-j 

67 

10 

.02  .02 

69 

Use  official  local  classification  and  tariff 
of  competing  express  companies 

70 

.  10 .01  .02 

7t 

.10 .oo!j'    charges  based  on  of- ficial classification. 

76 

■  05 

.ooj'j  .02 
( ( 

77 
.10 

.02  .02 

c  t 

78 

.20 

.OT             not  given <t 

8^ 
•  15 

.01  .02 
(c 

84 

.15 

.01    Use  official  classification 
and  add  10  per  cent,  to 
official  tariff. 

( ( 

89 

.10 
.01  -oiX ( t 

99 
.10 

.01  .02 
( { 

107 
.15 

.00)4  ■oo}4 
tt 

113 

.10 

.01  .01 
tt 

114 

■  05 

.oo>4  .01 

"  118 
"  120 
"  121 
"  123 

"  126 

"  128 

" 

"  136 

.10  .01  .01 
Use  official  local  classification  and  tariff. 
.10  .00-3  .01 
.10  .00^  .01 
"Based  on  official  local  classification  and 

tariff." 

"Based  on  official  local  classification  and 

tariff"." 

15  .01  .01 .10         .02  .02 

Note. — The  "minimum  charge"  is  the  smallest  amount  for 
which  any  single  package  is  carried  any  distance,  and  the 

"minimum  charge  per  mile"  is  obtained  by  dividing  the  mini- 
mum charge  by  the  longest  distance  for  which  it  is  carried. 

The  "average  rate  per  100  lbs.  per  mile"  is,  on  some  roads,  with- 
out regard  to  classification,  such  roads  not  using  any;  where 

* 
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roads  use  a  classification  an  average  of  the  rates  used  have  been 
given. 

Any  analysis  of  the  above  table  is  somewhat  difficult,  as  out- 
side of  the  fact  that  four  use  "the  official  local  classification 

and  tariff,"  that  three  "base  their  rates"  on  the  same,  and  that 
very  few  give  "doorstep"  collection  or  delivery,  there  appears 
to  be  a  delightful  independence  in  regard  to  rates.  The 

"minimum  charge  per  mile"  varies  from  one-third  of  a  cent  to 
5  cents  per  mile,  with  an  average,  in  twenty-eight  roads,  of 

1.34  cents  per  mile.  The  "average  rates  per  100  lbs.  per 
mile"  are  also  very  irregular,  running  from  one-half  cent  to  5 

cents,  the  average  of  t\^enty-five  roads  being  i  8-10  cents  per 
100  lbs.  per  mile,  or  36  cents  per  2000-lb.  ton-mile. 

Nine  of  the  above  roads,  Nos.  i,  39,  41,  59,  62,  67,  83,  113 
and  118,  do  an  express  business  only,  and  their  charges  average 
a  little  above  the  general  average,  but  their  rates  still  include 

almost  the  lowest  (8-10  cent)  and  highest  (5  cents)  among  all. 
With  one  or  two  exceptions  though,  those  roads  which  also  do 
a  freight  business  seem  to  have  lower  rates  in  proportion  to 

service  given,  and  from  some  of  the  "notices"  and  advertise- 
ments sent  out  to  the  public  it  would  seem,  as  stated  in  the 

previous  article  on  this  subject,  that  where  both  an  express 
and  freight  business  is  done  by  an  electric  road,  and  especially 
where  the  freight  service  almost  equals  that  given  by  the 
express,  any  very  large  proportional  difference  between  the 
two  sets  of  charges  on  similar  classes  of  goods  would  probably 
be  resented  by  the  customers.  In  confirmation  of  this  belief 

several  of  the  roads  advertise  "express  at  freight  rates,"  and 
limit  the  difference  between  the  two  classes  entirely  by  a  maxi- 

mum of  "package  weight"  (varying  from  15  lbs.  to  50  lbs.  per 
package),  any  excess  over  these  weights  placing  the  package 

in  "special  rate  classes"  or  in  the  "freight." 
In  many  cases  local  industries  of  large  magnitude  seem  to 

necessitate  "special  rate"  classes,  which,  when  compared,  give 
equally  as  irregular  results  as  do  the  regular  charges.  In  dairy, 
fruit  or  vegetable  sections,  such  articles  as  butter,  milk,  small 
fruits  in  crates,  apples  and  potatoes  in  barrels,  peaches,  onions 
and  celery  in  crates,  etc.,  are  given  special  rates,  which  vary 
from  5  cents  to  $1.50  per  ton-mile.  In  one  or  two  cases  the 

rates  are  made  in  the  nature  of  a  "fixed"  or  "general"  charge, 
a  certain  amount  being  charged  per  unit  package  without  re- 

gard to  distance.  This  seems  to  be  generally  applicable,  how- 
ever, to  only  four  classes — personal  baggage,  bicycles,  baby- 

carriages  and  milk  in  cans — although  it  is  applied  in  other 
cases  to  such  farm  products  as  are  universal  or  general  along 
the  line  of  the  road.  In  the  carriage  of  milk  in  cans  this  seems 
almost  universal,  only  two  exceptions  being  noted  in  nearly 
twenty  cases,  and  the  custom  of  returning  the  empty  cans 
free  of  charge  is  also  general.  The  rate  per  gallon,  however, 

follows  the  other  "express"  rates  given,  in  being  very  irregular, 
running  from  J/  cent  per  gallon  to  4  cents  per  gallon,  the 
average  of  twenty-seven  roads,  which  furnished  milk  rates, 
being  a  little  less  than  i]/,  cents  per  gallon.  Of  course,  no 
figures  could  be  obtained  as  to  the  average  haul  per  gallon, 
but  from  a  comparison  of  the  location  and  lengths  of  the  roads 
giving  these  rates  there  seemed  to  be  no  good  reason  for  the 
variation  shown  in  rates. 

It  would  seem  then,  that  so  far  as  the  practice  of  electric 
road  express  business  is  concerned,  the  only  fact  to  be  deduced 
is  that  it  is  utterly  without  any  standard  of  either  classification, 
rates,  service  or  methods — a  regular  chaos — whose  disorder  has 
had  some  excuse  in  the  past,  as  its  growth  has  necessarilv  been 
on  very  irregular  lines,  but  whose  present  extent  and  prospects 
not  only  warrants,  but  absolutely  necessitates,  that  something 
be  done  at  once  to  unify  and  standardize  it. 

Of  the  nearly  fifty  roads  spoken  of,  which  regularly  do  either 
an  express,  a  freight  or  n  roml)ined  express  and  freight  busi- 

ness, there  are  four  that  do  a  freight  business  only  and  thirtv- 
three  that  do  both.    Of  this  thirty-seven  eighteen  use  abso- 

lutely the  standard  classification  and  local  distance  tariff  of 
their  competing  or  connecting  steam  road  or  roads. 

Eight  use  absolutely  the  standard  classification  of  the  local 
steam  roads,  but  vary  on  the  tariff  as  follows : 

One  includes  delivery  at  standard  tariff  rates. 

One  is  "a  little  higher"  (amount  not  given)  than  standard tariff  rates. 

One  "averages  lower"  than  standard  tariff  rates. 
One  adds  for  delivery  2  cents  per  100  lbs.  standard  tariff rates. 

One  adds  10  per  cent  to  standard  tariff  rates. 

One  "averages  25  per  cent  higher"  than  standard  tariff  rates. 
One  "averages  higher"  (amount  not  given)  than  standard tariff  rates. 

One  "considerably  lower"  (amount  not  given)  than  standard tariff  rates. 

Three  "base"  their  classification  and  rates  on  local  steam- 
road  practice  with  following  variations: 

One  averages  a  little  higher  (amount  not  given). 

Two  "average  lower." 
Thus  it  will  be  seen  that  out  of  thirty-seven  of  the  largest 

freight-carrying  electric  roads  in  the  country  eighteen,  or  46 
per  cent,  use  the  standard  classification  and  local  distance 

tariff  absolutely,  while  eleven,  or  28  per  cent,  "base"  their  rates 
on  the  same,  thus  recognizing  it  as  a  standard.  This  difference 
from  the  express  part  of  the  business  appears  to  be  mainly  due 
to  the  fact  that  much  more  intertraffic  is  done  by  the  electric 

roads  with  steam  roads  on  freight  than  is  done  with  the  "old 
line"  express  companies  on  express  and,  as  previously  stated, 
in  such  intertraffic  with  the  steam  roads:  these  latter  would  of 

necessity  insist  that  the  classification  used  be  identical  with 

their  own,  and  that  in  all  "prorating"  done  between  them  their 
own  tariff  should  be  the  basis.  Another  reason  for  this  is  that, 

at  competing  points  between  the  electric  and  steam  roads,  the 
freight  (as  classified  by  the  steam  roads)  is  a  much  greater 

proportion  of  the  business  than  is  the  express.  This  is  prob- 
ably due  to  the  fact  that  very  few  of  the  electric  roads  have,  as 

yet,  more  than  one  preponderatingly  large  town  or  city  on  their 
lines,  and  as  the  bulk  of  express  is  between  large  cities  while 
the  bulk  of  freight  is  between  the  country  and  large  cities.  The 
electric  roads,  therefore,  do  not  come  so  seriously  into  compe- 

tition with  the  large  express  companies  as  they  will  when  they 
(the  electric  roads)  or  their  extensions  or  electric  connections 
arc  able  to  carry  express  directly  between  the  larger  cities. 

The  remaining  eight  freight-carrying  roads,  which  do  not 
use  steam  road  classification  or  rates  either  as  a  standard  or  a 
oasis,  have  rates  which  are  as  irregular  and  arbitrary  as  the 
average  of  the  express  rates.  This  is  probably  due  to  the  fact 
that,  as  vet,  none  of  them  directly  compete  or  connect  with  any 
steam  road,  and  their  rates  have,  therefore,  been  made  either 

in  competition  with  wagon-hauling  or  they  have  had  local  con- 
ditions which  forced  or  enabled  them  to  make  either  very  low 

or  very  high  rates.  In  some  cases  they  seem  to  have  followed 

the  steam  road  maxim  of  "putting  on  all  that  the  traffic  will 
bear,"  while  in  others  they  seem  to  have  "taken  off  all  that  the 
directors  would  bear."  For  instance,  one  road  hauls  brick  at  a 
rate  of  a  little  over  2  cents  per  ton-mile,  while  another  charges 
T2  cents  per  ton-mile  on  lumber — both  in  car  load  lots.  An- 

other road  savs  that  its  L.  C.  L.  rate  averages  2t4  cents  per  ton- 
nn'le,  while  another  states  that  it  gets  an  average  of  30  cents  per 
ton-mile  for  L.  C.  L.  lots. 

Still,  the  fact  that  such  a  large  proportion  do  have  any  stand- 
ard is  a  hopeful  sign,  and,  as  a  rule,  the  local  standard  steam 

road  rates  seem  to  be  fairly  remunerative  when  any  fair 
amount  of  business  is  done.  In  most  cases  where  traffic  is 

interchanged  with  steam  roads  the  electric  roads  prorate  with 
lliem,  and  in  several  cases  they  have  insisted  on — and  obtained 
— a  "minimum"  charge  for  their  part  of  the  service,  inde- 

pendent of  the  classification  or  rate.   This  is  an  important  point 
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and  one  that  should  always  be  insisted  on  in  any  traffic  agree- 
ment with  a  steam  road,  as  it  gives  a  fixed  amount  instead  of  a 

contingent  amount  on  which  to  base  estimates  of  income,  etc. 
In  the  hauling  of  steam  railroad  cars  over  electric  roads  there 

are  not  as  yet  many  electric  roads  so  favorably  situated  either 

physically  as  to  grades,  curves  and  sub-structures  on  their 
lines,  or  by  reason  of  steam  road  connections  that  they  can  do 
such  hauling.  These,  however,  are  features  which  will  be 
improved  in  the  future.  The  increasing  weight  and  speed 

of  electric  cars  on  irtterurban  lines  in  necessitating  the  con- 
struction of  the  track,  roadbed  and  sub-structures  and  the 

elimination  of  steep  grades  and  sharp  curves,  all  in  accordance 
with  strict  steam  railroad  practice  will,  in  the  future,  allow  the 
hauling  of  steam  road  cars  to  a  much  greater  extent  than  is 
now  done.  Also,  the  increasing  number  of  electric  roads 
which  tap  steam  roads  will  greatly  increase  the  opportunities 
for  this  branch  of  the  business.  This  will  be  the  case  in  electric 

roads,  especially  which  connect  or  cross  different  steam  roads 

and  which  thus  will  act  as  "junction"  roads. 
Eleven  roads  report  the  hauling  of  steam  road  cars  upon 

th-eir  lines,  and  the  following  is  the  individual  report  of  the 
charges  in  each  case  : 
No. 

22.  So  much  per  100  lbs.  or  net  ton,  according  to  commodity 
or  distance. 

44.    Charges  are  on  ton-mile  of  contents.    No  rate  given. 
SI.    .02  cents  to  .04  cents  per  ton-mile,  excluding  weight  of  car 

(17  miles  operated). 

69.  "Use  regular  Western  classification." 
70.  30  cents  per  ton  of  contents,  minimum  of  20  tons,  any  dis- 

tance (g-mile  road)  if  less  than  C.  L. ;  class  rates  averaging 
8  cents  per  ton-mile  are  charged. 

87.    Arbitrary  switching  charge. 

89.  Charges  are  largely  "joint  through  tariffs;"  a  local  tariff  is 
in  force  and  S.  R.  O's  are  used  when  required. 

99.  Haul  steam-road  cars  on  a  2-mile  branch,  charges  are  $3.00 
per  car. 

114.  Have  switching  charge  of  $3.00  for  car  and  return  to  a 
certain  point  on  line;  arbitrary  rate  of  about  $1.33  per  car- 
mile  for  further  haul. 

126.  Charges  are  based  on  mileage  hauled,  and  average  about 
75  cents  per  car-mile,  return  free. 

128.    Use  "through  joint  tariff"  of  local  steam  roads. 

It  will  be  seen  from  the  foregoing  that  there  is  quite  a  lack 
of  uniformity  in  either  the  method  or  rate  of  charging  for  so 
simple  a  service.  As  this  is  peculiarly  an  interchange  of  traffic 
with  the  steam  roads  it  would  seem  that  their  practice  would 
have  prevailed  in  this  instance,  but  local  conditions  seem  to 
have  overruled  them. 

The  cjuestion  of  forms  and  accounts  was  not  gone  into  very 
thoroughly,  nor  was  it  intended  to  be,  but  a  great  many  forms 
were  sent  on  recjuest,  and  an  examination  was  made  of  both 

forms  and  methods  of  accounting  on  such  roads  as  were  per- 
sonally visited.  As  might  be  expected  from  the  other  parts  of 

the  service,  both  the  forms  and  methods  of  accounting  were — 
to  say  the  least — various.  This  is  a  matter,  though,  that  can  be 

safely  left  in  the  hands  of  the  Accountants'  Association, 
although  it  will  be  but  justice  to  say  that  until  the  classification, 
rates  and  general  practice  of  the  express  and  freight  operating 
departments  of  a  large  majority  of  the  roads  are  unified  and 

standardized,  the  work  of  the  Accountants'  Association  will 
be  somewhat  that  of  making  bricks  without  straw. 

As  previously  explained,  very  few  actual  figures  of  the  costs 

or  profits  of  the  freight  and  express  departments  were  ob- 
tained even  among  those  personally  visited  and  none  among 

those  written  to,  but  many  expressions  of  opinion  were  given, 
both  personally  and  by  letter,  as  to  the  present  condition  and 
future  prospects  of  these  branches  of  the  business,  and  they 
were,  almost  without  exception,  favorable ;  showing  incon- 
testably  that,  as  a  whole,  the  business  was  considered  not  only 
a  presently  remunerative  one  but  that  it  promised  even  better 
results  in  the  future.    It  would,  undoubtedly  be  difficult  at  this 

time  to  obtain  from  the  electric  railways  who  are  doing  an 
express  or  freight  business  sufficient  data  of  costs  and  income 
to  show  really  how  profitable  a  business  it  is,  or,  perhaps, 
whether  it  is  profitable  at  all.  One  reason  for  this  is  that  there 
are  only  a  comparatively  few  of  the  larger  roads  which  have 
sufficiently  departmentized  this  section  of  their  business  to  be 
able  to  state  at  all  definitely  as  to  their  operating  cost,  and  even 

with  these  there  are  quite  a  number  of  items  of  actual  oper- 
ating, such  as  power,  track,  roadway  and  overhead  repairs, 

general  car  house  expense,  etc.,  that  have  to  be  arbitrarily 
proportioned  between  the  passenger  and  freight  departments, 

while  very  many  of  the  "general"  expenses  have  to  be  divided 
in  like  manner.  The  operating  results  could,  of  course,  be 
obtained  much  closer  if  a  recording  wattmeter  and  a  cyclometer 

were  in  use  on  all  cars,  and  certain  expenses  proportioned  ac- 
cording to  mileage  and  kilowatt  use. 

Another  difficulty  in  the  way  of  obtaining  such  figures  would 
be  the  reluctance  of  the  roads  themselves  to  give  any  publicity 

to  them.  With  the  present  outcry  against  the  "unrighteous" 
and  "exorbitant"  profits  of  corporations,  especially  of  public 
service  corporations  such  as  electric  railways,  it  behooves  these 

latter  to  keep  the  details  of  their  business  as  much  to  them- 
selves as  prying  Legislatures,  investigating  committees  and 

yellow  journals  will  allow  them  to.  In  the  special  cases  of 
express  and  freight  this  is  all  the  more  a  necessity,  as  in  ad- 

dition to  the  previous  triumvirate  the  steam  roads  and  the  old 
line  express  companies  would  be  only  too  glad  to  have  actual 
figures  as  ammunition  in  the  war  they  are  ceaselessly  waging 
against  the  electric  roads,  a  war  which  has  taken  on  a  more 
bitter  phase  since  their  freight  and  express  profits  have  been 
trenched  on. 

So  that  it  will  probably  be  some  time  before  the  exact  gen- 
eral status  of  the  electric  freight  and  express  business  will  be 

publicly  known,  but  still,  to  those  who  have  watched  the  course 
of  the  business  closely  from  the  start  there  is  no  doubt  that — 
judiciously  managed  and  operated — these  branches  of  electric 
railroading  are  profitable  to  a  very  fair  degree.  As  to  their 
enormous  increase  in  the  past  that  is  patent  to  all,  and  a  single 

visit  to  a  dozen  or  so  freight  and  express-carrying  electric 
roads  will  prove  that  the  future  increase  in  both  scope  and 
amount  will  be  much  greater  than  in  the  past. 

The  crying  needs  at  the  present  time  are  a  practical  and 
experienced  knowledge  of  the  subject  by  those  managing  it 
and  a  standardization  of  classification,  tariffs,  forms  and 
methods.  The  former  is  being  obtained  by  the  employment  of 

able  men  who  have  had  full  experience  in  the  freight  depart- 
ments of  steam  roads  and  with  the  larger  express  companies. 

The  latter  can  only  be  obtained  by  a  direct  organization  of 

those  having  charge  of  these  departments,  a  subsidiary  or- 
ganization to  the  American  Street  Railway  Association,  and 

formed  on  the  lines  of  the  Accountants'  Association.  There  is 
even  a  greater  need  for  such  an  organization  of  freight  and 
express  departments  at  the  present  time  than  there  is  of  the 
master  mechanics'.  The  standardization  of  the  mechanical  and 
electrical  part  of  the  business  is  a  well-recognized  necessity, 
but  its  deferring  for  a  short  time  would  work  but  little  harm  as 
long  as  that  necessity  is  recognized,  for  that  very  recognition 
makes  each  individual  master  mechanic  work  separately,  if 
slowly,  towards  the  common  end  desired.  But  with  the  freight 
and  express  business  such  a  necessity  does  not  seem  to  be 
generally  recognized  by  those  engaged  in  it  nor  will  it  be  until 
grave  injury  has  been  done  to  the  business,  unless  such  an 
organization,  as  is  suggested,  is  soon  formed  and  meets  and 
acts.  The  writer  ventures  to  say  that  the  first  general  meeting 
of  such  an  organization  would  do  more  to  open  the  eyes  of  all 
concerned  to  its  necessity  than  would  any  other  one  thing,  for 
thev  would  then  realize  the  present  chaotic  condition  of  the 
business,  the  need  of  unification  and  standardization  as  well  as 

a  helpful  unity  among  themselves. 
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STREET  RAILWAY  STRIKE  AT  WATERBURY 

The  disorderly  element  w  hich  gained  the  ascendency  among 
the  striking  employees  of  the  Connecticut  Railway  &  Lighting 
Company,  at  Waterliury,  on  Jan.  30.  is  still  in  evidence  in 
spite  of  the  efforts  of  the  local  authorities  and  the  State  militia 
to  suppress  rioting.  C)n  Sunday,  Feb.  i,  the  city  was  placed 
under  martial  law,  and  1200  men  of  the  Connecticut  National 
Guard  were  assembled  from  other  points  to  assist  the  local 

companies.  Fourteen  companies  of  the  I-^irst  and  Second  Regi- 
ments, at  Hartford  and  New  Haven,  were  pressed  into  service 

to  relieve  the  local  companies  of  the  State  militia.  Disorder 
and  rioting  had  been  very  frecjuent  up  to  this  time,  and  the 

compan\'  had  been  unable  to  operate  its  cars  because  of  the 
attacks  that  had  been  made  upon  them  b}'  the  strikers  and  their 
sympathizers.    As  soon  as  the  troops  arrived,  however,  thev 

by  the  union  for  distriljution  among  the  people  of  the  town 
who  desired  to  show  their  sympathy  with  the  movement.  As 
soon  as  this  became  known  the  management  requested  the 
withdrawal  of  the  troops  from  the  power  house,  as  it  was 
thought  unsafe  to  leave  them  in  command  of  such  an  important 
point  when  it  was  evident  that  they  were  in  sympathy  with  the 
strikers.  This  action  on  the  part  of  the  company  seemed  to 

awaken  among  the  self-respecting  members  of  the  militia 
a  realization  of  the  position  in  which  they  were  placed,  and  it 
soon  became  apparent  that  only  a  comparatively  small  portion 
of  the  troops  had  become  affected  by  the  lawless  sentiment  that 
seemed  to  prevail  throughout  the  town.  A  large  majority  of 
the  visiting  militia  men  discharged  their  duties  in  a  prompt  and 
satisfactory  manner,  and  were  highly  commended  by  their 
officers  and  by  the  railway  officials. 

For  more  than  a  week  this  condition  of  affairs  prevailed  and 

TROLLEY  CAR  AND  UNION  'BUS 

began  patrolling  the  streets  upoi .  which  the  car  lines  operate, 
and  order  was  restored  in  a  measure  at  least,  but  for  several 
days  there  were  incipient  outbreaks  whenever  a  car  appeared 
at  an  unprotected  point  that  was  accessible  to  the  union  men. 
It  became  so  dangerous  for  persons  to  ride  in  the  cars  that  the 
authorities  were  forced  to  adopt  very  severe  measures,  and 
consequently  martial  law  was  practically  in  force  from  the 
time  of  the  arrival  of  the  troops.  Even  with  this  protection  it 

was  found  that  the  operation  of  the  lines  outside  of  the  busi- 
ness district,  especially  after  dark,  was  attended  with  great 

danger,  as  logs  and  other  obstacles  were  thrown  across  the 
track  and  torpedoes  were  ].)laced  all  along  the  line.  Trolley 
wires  were  cut  and  cars  ditched  at  several  points.  Many  serious 
outbreaks  were  reported  in  the  first  two  or  three  days  after  the 
arrivel  of  the  troops,  and  even  the  cars  guarderl  bv  militia  were 
frequently  attacked. 

Early  in  tlie  jjroceedings  it  becaiue  apparent  that  some  of  the 

militia  were  in  sympath}'  with  the  strikers,  and  even  wore  pins 
bearing  the  inscription,  "We  Walk,"  which  had  been  adopted 

then  there  was  a  lull  which  led  the  State  officials  to  withdraw 
the  troops  from  the  city. 

At  the  end  of  a  week  the  last  scene  in  the  first  military  occu- 
pation of  Waterbury  was  enacted  when  several  companies  of 

the  Second  Regiment  of  the  Connecticut  National  Guard  with- 
drew from  the  city,  lea^'ing  only  the  two  Waterbury  companies 

of  this  regiment,  wdiich  it  was  thought  would  he  sufficient  in 
case  of  an  emergency.  The  First  Regiment  had  already  been 

withdra\\'n.  Immediately  upon  the  departure  of  the  troops, 
however,  rioting  was  resumed,  and  a  great  deal  of  damage  has 
been  done  since  then. 

The  company  has  found  no  difficult}'  in  securing  motormen 
and  conductors  to  operate  its  cars,  but  owing  to  the  disturb- 

ances the  people  are  afraid  to  patronize  them.  Several  efforts 
have  been  made  to  elYect  a  compromise  and  secure  an  adjust- 

ment of  the  difficulties,  liut  a  final  settleiuent  seems  as  far  dis- 
tant as  ever.  The  strikers  have  refused  positively  to  agree  to 

any  settlement  which  rloes  not  include  the  reinstatement  of 
the  entire  force  with  the  exception  of  two  men,  accused  of 
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intoxication,  whose  discharge  led  to  the  present  trouble.  The 
strikers  now  say  that  they  will  not  demand  the  reinstatement  of 
these  two  men,  although  the  union  ordered  the  strike  because 
of  their  discharge,  but  they  will  insist  upon  the  return  of  all 
other  workmen  who  left  their  places  at  the  behest  of  the 
union.  The  company,  on  the  other  hand,  declines  to  discharge 
the  men  whom  it  secured  to  take  the  places  of  the  strikers.  The 
management  is  willing  to  give  employment  to  as  many  union 
men  as  it  will  require  to  fill  the  places  that  are  now  vacant,  but 

DAMAGED  TROLLEY  CAR  EMERGING  FROM  A 
SALUTE ■TKiKERS- 

it  cannot  consistently  turn  out  the  men  who  have  loyally  stood 
by  the  company  through  the  present  difficulties. 

The  damages  to  the  property  of  the  company  have  been  very 
heavy  and  will  entail  a  general  overhauling  of  the  rolling  stock. 
The  cars  that  have  been  operated  during  the  strike  have  been 
riddled  with  stones,  and  in  some  instances  not  only  have  the 
windows  been  broken  but  the  sides  of  the  cars  have  been  very 
seriously  damaged.    Some  of  these  cars  look  as  if  they  had 

the  movement  proved  a  failure.  .One  of  the  pictures  which  is 

presented  herewith  shows  one  of  these  union  'buses  in  the 
heart  of  the  city  and  also  a  trolley  car,  both  being  empty. 
Another  picture  shows  a  damaged  car  after  a  salute  by  the 
non-union  men. 

As  usual  the  executive  committee  of  the  striking  trolley 

men's  union  issued  a  statement  disclaiming  all  connection  with 
the  riot,  yet  they  denounced  the  authorities  for  taking  steps  to 
suppress  disorder. 
An  attempt  was  made  in  the  Board  of  Aldermen  to  pass 

a  resolution  appointing  an  arbitration  committee,  to  consist  of 
General  Manager  Sewell,  Colonel  Burpee,  attorney  for  the 

railroad  company ;  the  Mayor,  two  Aldermen  and  two  mem- 
bers of  the  Amalgamated  Association  of  Street  Railway  Em- 

ployees.   It  was  voted  down. 

THIRD  RAIL  OPERATION  ON  THE  AURORA,  ELGIN  AND 
CHICAGO  RAILWAY 

The  Aurora,  Elgin  &  Chicago  Railway,  representing,  as  it 
does,  the  highest  development  in  electric  interurban  railway 
construction,  is  naturally  the  center  of  much  interest,  and  prob- 

lems coming  up  in  its  operation  are  many  of  them  new.  A 
description  of  the  road  appeared  in  the  Street  Railway 
Journal  souvenir  number  for  1902. 

Being  a  third-rail  road  of  course  it  has  had  its  troubles  with 
sleet  along  with  the  rest.  This  is  the  first  winter  this  road  has 
Ijeen  in  operation,  and  the  first  two  sleet  storms  caught  the 
road  unprepared.  Since  the  first  two,  however,  the  sleet  has 
been  successfully  battled  with.  The  use  of  a  solution  of  brine 
seems  to  be  the  most  efiicient  way  of  fighting  sleet  that  has 
}  et  been  used  by  this  company.  The  brine  is  put  in  a  tank  on 

the  front  platform,  and  fed  through  a  ̂ -in.  rubber  tube  onto 
the  third  rail.  The  brine  acts  so  c^uickly  that  even  the  first 
contact-shoe  on  the  car  will  get  current.  The  brine  is  applied 
from  s  ft.  to  10  ft.  in  front  of  the  first  contact-shoe,  and  seems 

CAR  HOUSES  GUARDED  BY  TROOPS MILITIAMEN  AT  MESS 

served  as  a  target  for  a  battering  ram  ;  others  have  been  com- 
pletely wrecked,  and  all  bear  evidence  of  the  severe  usage  to 

which  they  have  been  subjected. 
The  strikers  established  a  bus  line  with  the  intention  of  com- 

peting with  the  railway  company  and  securing  revenue  for  the 
union,  but  the  people  did  not  take  kindly  to  the  project,  and 

to  be  a  good  enough  conductor,  so  that  the  ice  is  at  once 
rendered  a  suiificiently  good  conductor  to  allow  some  current 
to  pass.  The  amount  of  brine  required  per  mile  is  surprisingly 
small,  a  run  of  24  miles  having  been  made  with  8  gals,  of  brine. 
A  solution  of  calcium  chloride  is  to  be  tried  instead  of  brine. 

There  has  been  some  criticism  of  the  third  rail  for  use  on 
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high-speed  interurban  roads  by  some  railway  men  who  have 
ridden  over  this  road  at  night,  because  there  has  been  some 

flashing  at  the  contact-shoes.  Part  of  this  flashing  has  been 
due  to  inequahties  in  the  road  bed,  as  the  road  is  new,  and  the 
ballast  not  all  settled  yet.  Running  at  high  speed  it  takes  but 
slight  inequalities  to  make  some  flashing  at  the  contact-shoes. 
It  was  found  by  the  management  that  part  of  the  flashing 
at  the  contact-shoes  has  been  due  to  the  fact  that  some  of  the 
track  men,  not  being  familiar  with  third-rail  work,  had  put 
shims  under  the  track  rails,  in  order  to  bring  them  up  to  sur- 

face at  some  places  where  settling  had  taken  place.  This 
would  be  done  at  times  when  the  ground  would  be  so  frozen 
that  the  ties  themselves  could  not  be  raised.  The  efi:ect  of  this 

was,  of  course,  to  raise  the  track  rails  without  raising  the  third 
rail,  because  the  third  rail  rests  on  every  fifth  tie.  The  varia- 

tion in  the  relative  height  of  track  and  third  rails,  of  course, 
did  not  improve  the  contact,  when  running  at  very  high  speed. 
Indeed,  in  some  places  the  track  was  so  high  with  reference  to 
the  third  rail  that  the  shoes  are  almost  lifted  off  the  third  rail. 

One  or  two  cars  are  equipped  with  the  spring  contact-shoe, 
devised  by  W.  B.  Potter,  of  the  General  Electric  Company,  and 
previously  described  in  these  columns.  This  shoe  seems  to  be 
doing  very  good  service.  The  majority  of  the  cars  are 

equipped  with  the  usual  type  of  third-rail  shoe,  weighing  from 
20  lbs.  to  28  lbs.,  and  depending  upon  its  weight  for  contact, 
being  hung  loosely  on  links.  Cast-iron  links  have  been  used 
for  shoe  suspension  in  th^  past,  and  these  links  were  inten- 

tionally made  the  weakest  part  of  the  shoe,  in  order  that  they 
might  be  the  first  to  break  in  case  unusual  strains  or  shocks 
were  put  upon  the  shoe.  That  is,  it  was  more  desirable  to  have 
the  links  break  than  to  tear  away  the  whole  contact  mechanism. 
Experience  has  seemed  to  indicate  the  desirability  of  having 
these  links  somewhat  stronger,  however,  and  cast-steel  links 
are  to  be  tried.  A  large  number  of  contact-shoes  have  been 
lost  off  the  cars  since  the  operation  of  the  road  began  by  the 
breaking  of  the  links  at  high  speed  when  taking  the  crossings. 

As  mentioned  in  the  description  of  this  road  experiments 
are  to  be  tried  with  a  short  length  of  overhead  trolley  at  the 
highway  crossings.  One  crossing  has  been  so  equipped,  but 
no  trial  has  been  made  at  present  writing.  The  bow  form  of 
trolley  on  the  car  will  necessarily  have  to  be  used,  as  it  will 
have  to  take  care  of  itself,  with  the  car  running  at  a  very  high 
speed.  It  is  not  anticipated  by  Secretary  Bicknell  that  this 
will  be  a  very  satisfactory  device,  as  even  with  a  carefully 
arranged  angle  of  approach  on  the  trolley  wire  there  will  be 
considerable  shock  to  the  bow  trolley  and  to  the  overhead  work 
when  a  car  runs  under  the  trolley  wire  at  70  miles  an  hour. 
The  cost  of  putting  these  overhead  trolley  wires  at  all  the 
highway  crossings  on  a  system  will  be  considerable,  and  it  is 
feared  that  the  maintenance  will  be  large,  because  of  the  shocks 
which  the  overhead  work  will  necessarily  receive.  Of  course, 
such  an  overhead  trolley  would  be  used  only  for  the  purpose  of 
keeping  the  lights  burning  at  all  times  at  night.  The  capacity 
of  the  bow  trolley  would  not  be  sufficient  to  supply  the  current 
for  the  motors,  which  is  from  400  amps,  to  1200  amps.  Then 
again,  the  use  of  a  small  storage  battery  on  each  car,  to  supply 
the  lights  during  the  interruption  of  the  third  rail  at  highway 
crossings,  has  been  considered.  Aside  from  the  undesirability 
of  maintaining  a  storage  battery  there  is  little  room  on  one 

of  these  cars  to  place  a  storage  battery,  as  the  type  M  train- 
control  apparatus  and  the  air  brake  apparatus  take  up  most  of 
the  room  under  the  car.  It  is  not  unlikely  that  acetyline  or 
Pintsch  gas  lighting  will  prove  to  be  the  best  for  this  purpose. 
The  amount  that  can  be  stored  in  a  small  tank  of  acetylene, 
according  to  some  of  the  modern  methods  where  a  liquid 
absorbent  is  used  for  the  gas,  would  supply  a  car  with  light  for 
several  days.  The  car  could,  of  course,  be  lighted  entirely  by 
gas  or  with  gas  supplemented  by  electricity. 

Shortly  after  this  road  went  into  operation  it  became  ap- 

parent that  in  order  to  make  the  fast  schedules  which  will 
ultimately  be  required,  and,  in  fact,  to  maintain  the  present 
schedules  on  days  of  extra  heavy  traffic  in  the  summer,  it 
would  be  necessary  to  get  the  maximum  efficiency  out  of  the 
brakes.  In  other  words,  the  rate  of  braking  must  be  more 
rapid  than  has  heretofore  been  common  in  the  service  stops  on 
interurban  roads.  If  brakes  were  applied  with  a  constant  pres- 

sure from  the  beginning  to  the  end  of  a  stop,  much  time  would 
be  lost,  because  of  the  slow  rate  of  retarding  the  car  at  the 
higher  speeds.  Furthermore,  the  wheels  are  likely  to  be 
skidded  at  the  lowest  speeds.  Of  course,  this  is  in  accordance 

with  the  well-known  principle  of  railway  car  braking,  that  the 
coefficient  of  friction  between  brake-shoes  and  wheels  is  much 
less  at  high  speed  than  at  low. 

To  obtain  the  maximum  braking  effect  with  the  least  danger 
of  flat  wheels  the  motormen  have  been  instructed  by  a  special 
air-brake  instructor  in  the  art  of  applying  the  brakes  with  a 
very  high  pressure  at  first,  and  gradually  reducing  this  pressure 
as  the  car  falls  off  in  speed. 

There  is  a  rumor  that  some  of  the  steam  roads  paralleling  the 
tracks  of  the  Aurora,  Elgin  &  Chicago  Railway  have  issued 
orders  to  the  locomotive  engineers  not  to  race  with  the  electric 
cars.  Racing  between  the  steam  trains  and  electric  cars  has 
been  very  common.  On  an  ordinary  straight  run,  where  the 
electric  cars  do  not  have  to  stop,  they  never  fail  to  leave  their 
steam  competitors,  and  racing  would,  therefore,  be  somewhat 
uninteresting  after  the  novelty  wore  off,  were  it  not  that  the 
electric  cars  have  to  stop  occasionally  while  the  steam  trains 
make  very  few  stops.  This  gives  the  electric  cars  a  handicap 
which  frequently  makes  the  race  exciting  to  passengers  of  both lines. 

 *^  

THE  COMING  MASTER  MECHANICS  COMMITTEE 
MEETING 

A  committee  of  the  master  mechanics  and  electrical  men  of 

the  electric  railways  of  the  country  is  to  meet  at  the  Hollenden 

Hotel,  Cleveland,  Ohio,  Monday,  Feb.  16,  1903,  for  the  pur- 
pose of  forming  an  organization.  During  the  convention  of  the 

American  Street  Railway  Association,  held  in  Detroit  last 

October,  a  meeting  of  the  mechanics  and  electricians  in  attend- 
ance was  called  for  the  purpose  of  discussing  the  advisability  of 

organizing  an  association  for  master  mechanics,  engineers  and 
electricians  connected  with  electric  railways.  In  response  to 
this  call,  which  was  possibly  not  as  generally  advertised  as  it 
might  have  been,  an  enthusiastic  meeting  was  held,  everyone 
present  being  very  favorably  impressed  with  the  idea,  and  a 
committee  was  appointed  to  get  the  organization  started. 

At  a  subsequent  meeting  of  the  committee  it  was  decided  to 
interest  the  most  influential  street  railway  men  throughout  the 
country  and  solicit  their  aid  in  the  movement.  A  letter  has, 
therefore,  been  recently  addressed  to  the  master  mechanics  or 

chief  electricians  representing  the  largest  street  railway  com- 
panies in  the  United  States  and  Canada,  to  get  their  ideas  on 

the  subject,  and  to  ask  that  it  be  brought  before  the  manage- 
ment of  the  various  companies  to  get  their  consent  to  become 

members  of  such  an  association,  and  to  have  them  appoint 
representatives  to  meet  with  the  new  association  at  the  next 
annual  meeting  of  the  American  Street  Railway  Association. 

The  principal  idea  in  forming  this  society  is  to  bring  master 
mechanics  and  electricians  of  the  electric  railway  companies 

together  for  the  purpose  of  improving  and  standardizing  me- 
chanical and  electrical  equipment.  While  the  electrical  and 

mechanical  men  have  always  had  papers  and  discussions  on 

topics  which  interested  them  at  the  meetings  of  the  Street  Rail- 
way Association,  yet  they  are  obliged  to  listen  to  so  much  that 

does  not  concern  them  that  they  feel  that  better  results  can  be 

obtained  by  de\'oting  all  their  time  when  in  session  to  the  dis- 
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cussion  of  subjects  in  which  they  are  directly  interested.  This 
would  be  of  benefit,  not  only  to  the  mechanical  and  electrical 
men,  but  to  the  American  Street  Railway  Association,  which 
would  have  that  much  more  time  to  devote  to  other  and  broader 

questions. 
The  idea  of  the  committee  is  to  organize  along  the  same  lines 

as  the  Accountants'  Association.  The  companies  which  are 
members  of  this  association  are  paying  dues  of  $20  a  year,  and 
appointing  delegates  to  represent  them  at  the  annual  meeting, 
which  is  held  in  conjunction  with  the  American  Street  Railway 
Association  convention.  The  committee  asks  the  views  of  the 

electric  railway  men  over  the  country  for  consideration  at  its 
meeting  in  Cleveland,  and  would  also  be  glad  to  have  any  of 
the  master  mechanics  or  electricians  outside  of  the  committee 

present  at  its  sessions  to  assist  in  forming  the  organization. 
The  committee  consists  of  Thomas  Farmer,  superintendent 

of  motive  power,  Detroit  United  Railway  Company;  E.  W. 
Olds,  superintendent  of  rolling  stock,  the  Milwaukee  Electric 
Railway  &  Light  Company;  William  Pestel,  superintendent  of 

motive  power,  Worcester  Consolidated  Street  Railway  Com- 
pany ;  G.  W.  Palmer,  Jr.,  electrical  engineer,  Old  Colony  Street 

Railway,  Fall  River,  Mass. ;  C.  A.  Brown,  master  mechanic, 
Toledo  Railway  &  Light  Company,  Toledo,  Ohio ;  W.  O. 
Mundy,  master  mechanic,  St.  Louis  Transit  Company ;  Walter 
Mower,  of  the  Detroit  United  Railway,  is  secretary  for  the 
committee. 

 ♦♦♦  

NEW  YORK  CENTRAL'S  APPOINTMENTS 

UNIQUE  ENTERTAINMENT  AT  ROCHESTER 

The  officers  and  clerks  of  the  Rochester  Railway  Company 
held  their  sixth  annual  reunion  on  Jan.  30,  and  celebrated  the 

completion  of  the  sixth  year  of  T.  J.  NichoU's  administration 
as  vice-president  and  general  manager  of  the  system.  Dinner 
was  served  at  the  Livingston  Hotel,  and  an  entertainment  iol- 

^  ROCHESTER  RAILWAY  COMPANY 

SIXTH    ArS>»JAU  RK-l'.'VION 

l^>^uetl  Jan'.iar;>^Oth.  1903.  for  p^sona)  use  of 
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CHARACTERISTIC  PROGRAMME  COVER 

lowed,  in  which  several  of  the  officials  participated.  The  ar- 
rangements for  the  affair  had  been  made  by  a  committee  repre- 

senting the  officers  and  clerks,  which  was  composed  of  Miss 
Lillian  M.  Taft,  A.  Green,  G.  G.  Morehouse  and  F.  M.  Nicholl. 
A  unique  feature  of  the  entertainment  was  the  programme 
prepared  by  Miss  Taft,  which  was  printed  in  the  form  of  an 
official  coupon  book,  the  outside  front  cover  of  which  is  repre- 

sented in  the  accompanying  cut. 
Each  coupon  in  the  book  was  devoted  to  some  particular 

feature  of  the  entertainment,  and  the  collection  forms  a  very 
attractive  souvenir  of  the  occasion.  Vice-President  Nicholl 
was  the  guest  of  honor,  and  he  was  also  called  upon  to  preside 
at  the  entertainment  that  followed  the  dinner.  Speeches  were 
made  by  several  officers  of  the  company,  and  the  event  proved 
a  most  enjoyable  one  in  every  respect. 

 ♦♦♦  

The  annual  meeting  of  the  New  York  &  New  Jersey  Rail- 
road Company,  which  is  to  run  trolley  cars  through  the  tunnel 

now  being  constructed  under  the  Hudson  River,  was  held  re- 
cently. The  following  directors  were  elected :  David  Young, 

G.  Tracy  Rogers  and  Charles  W,  King. 

Official  announcement  has  been  made  by  W.  J.  Wilgus,  fifth 

vice-president  of  the  New  York  Central  &  Hudson  River  Rail- 
road Company,  that  the  electrification  of  certain  portions  of  the 

various  routes  of  the  company  in  New  York  city  and  vicinity 
is  in  charge  of  a  commission,  consisting  of  himself  and  Messrs. 

Arnold,  Sprague,  Gibbs  and  Waitt.  The  plan  of  the  organiza- 
tion of  this  commission  and  the  work  upon  which  it  is  to  be 

engaged  were  explained  in  the  Street  Railway  Journal  of 
Ian.  17.  It  is  now  announced  that  the  electrical  and  mechanical 
corps  reporting  to  the  commission  is  under  the  general  charge 
of  Edwin  B.  Katte,  electrical  engineer.  John  D.  Keily  has  been 

selected  as  Mr.  Katte's  assistant,  with  the  title  of  assistant 
electrical  engineer. 

Arthur  J.  Slade  has  been  appointed  mechanical  engineer  in 
charge  of  the  designing  and  construction  of  heat,  light  and 
power  plants,  water  and  fuel  supply  stations,  to  succeed  Mr. 
Katte,  who  has  just  been  appointed  electrical  engineer.  E.  L. 
Brown  has  been  appointed  assistant  steam  engineer  under  Mr. 
Slade.  All  of  these  officers  will  be  engaged  upon  the  new 

work  which  the  electrification  of  the  Central's  lines  in  and 
about  New  York  will  entail. 

H.  Fernstrom  has  been  appointed  chief  engineer  of  the  New 
York  Central  &  Hudson  River  Railroad,  with  headquarters  at 
Grand  Central  Station,  New  York,  to  succeed  W.  J.  Wilgus, 

who  has  assumed  the  office  of  fifth  vice-president. 

ANOTHER  SUBWAY  PLAN  FOR  CHICAGO 

The  Illinois  Telephone  &  Telegraph  Company  has  already 
constructed  several  miles  of  low-level  tunnels  under  the  down- 

town streets  of  Chicago,  and  it  is  believed  this  system  of  tun- 
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LAKE  FRONT  PARK 
Sttfxt  RnU,t'»ti  Journal 

ANOTHER  TUNNEL  PLAN  PROPOSED  FOR  CHICAGO 

nels  would  be  interfered  with  somewhat  by  the  low-level 
subways  proposed  in  the  report  of  B.  J.  Arnold  to  the  local 
transportation  committee.  The  company  has  submitted  to  the 

city  plans  for  a  system  of  high-level  subways.  The  Arnold 
report,  however,  includes  a  system  of  high-level  subways, 
which,  in  many  respects,  is  superior  to  the  one  proposed  by  the 
telephone  company.  The  scheme  proposed  by  the  telephone 
company  is  shown  herewith.  There  is  naturally  some  question 

as  to  what  will  be  done  with  this  telephone  company's  tunnels 
in  Chicago  in  case  it  is  decided  to  build  a  high  and  low-level 
or  double-deck  system  of  subways. 
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IMPROVEMENTS  ON  THE  CHICAGO  &  MILWAUKEE 
ELECTRIC  RAILWAY 

The  Chicago  &  Milwaukee  Electric  Railway  Company,  oper- 
ating between  Evanston,  north  of  Chicago,  and  Waukegan, 

serving  the  suburban  towns  near  the  shore  of  Lake  Michigan, 
is  making  extensive  improvements  looking  toward  heavier 
traffic  and  a  faster  service.  The  present  service  is  a  car  every 
twenty  minutes. 

It  will  be  remembered  that  this  was  among  the  first  electric 
roads  to  employ  polyphase  transmission  in  connection  with 
rotary  converter  sub-stations  and  storage  batteries ;  heretofore 
the  storage  batteries  at  the  sub-stations  have  been  connected 
directly  across  the  terminals  of  the  rotary  converters,  which 
are  shunt  wound.  There  has,  therefore,  been  no  voltage  com- 

pensation at  the  sub-stations  for  losses  in  the  direct-current 
feeders.  The  present  improvements  will  add  differential 
boosters  for  the  storage  batteries  to  the  sub-station  equipment, 
so  that  the  storage  batteries  will  more  effectively  take  their 
share  of  the  fluctuation,  and  will  also  maintain  a  voltage  which 

will  compensate  for  the  loss  in  the  direct-current  feeders  just 
as  a  compound-wound  generator  would.  The  plans  call  for  the 
use  of  longer  and  heavier  cars,  enabling  the  load  to  carry  more 
people  per  car  during  the  heavy  summer  traffic,  which  is  more 
than  double  the  winter  traffic. 

The  new  double-track  line  from  Lake  Forest  to  Libertyville 

will  be  in  operation  'in  the  spring.  This  branch  will  be  ex- 
tended from  Libertyville  to  some  point  in  the  inland  lake  dis- 
trict. The  Arnold  Electric  Power  Station  Company  is  the 

consulting  engineer  for  this  road. 

CHICAGO  TRACTION  CONFERENCES 

Three  lengthy  conferences  were  held  last  week  between  the 
local  transportation  committee  of  the  Chicago  City  Council  and 
representatives  of  the  Chicago  Union  Traction  Company  and 

the  Chicago  City  Railway.  Attorney  J.  S.  Auerbach  repre- 
sented the  Union  Traction  Company,  and  Attorney  E.  R.  Bliss 

the  Chicago  City  Railway  Company.  Other  company  repre- 
sentatives were  present  but  took  little  part  in  the  discussion. 

At  the  first  session  it  was  agreed  by  both  companies  to  pro- 
ceed at  once  to  a  discussion  of  the  terms  of  franchise  renewals. 

Mr.  Auerbach  at  the  beginning  of  the  first  session  read  a  state- 
ment, in  which  he  expressed  a  desire  on  the  part  of  the  interests 

he  represented  to  go  to  the  State  Legislature,  hand  in  hand 
with  the  city  of  Chicago,  to  secure  State  legislation  which 
would  make  some  definite  provisions  as  to  what  should  be  done 
at  the  expiration  of  franchises,  making  municipal  ownership 

and  purchase  possible  at  the  end  of  a  twenty-year  franchise 
grant,  in  order  that  there  might  be  no  uncertainty  as  to  the 
position  of  the  companies  and  the  disposition  to  be  made  of  the 

property  at  the  end  of  the  grant.  Such  legislation  would  pro- 
vide that  if  the  city  did  not  take  over  the  lines  at  the  end  of  the 

franchise  the  franchises  would  either  be  extended  or  provision 
would  be  made  by  the  city  so  that  the  existing  lines  would  be 
purchased  at  their  physical  value.  Mr.  Bliss,  for  the  Chicago 
City  Railway  Company,  expressed  willingness  on  the  part  of  his 
company,  to  have  such  legislation  enacted  as  was  outlined  by 
Mr.  Auerbach.  There  was  an  attempt  on  the  part  of  some 

members  of  the  Council  committee  to  get  the  traction  repre- 
sentatives to  say  that  they  would  at  once  waive  all  possible 

rights  under  the  ninety-nine-year  act ;  but  this  the  traction 
men  consistently  refused  to  do  until  the  terms  of  the  proposed 

franchises  were  outlined.  With  satisfactory  terms  of  exten- 
sion they  expressed  willingness  to  waive  these  claims. 

At  later  sessions  these  points  were  taken  up  more  in  detail, 
but  no  different  conclusions  arrived  at.  The  committee  pro- 

posed a  franchise  by  which  the  city  should  have  the  option  to 

purchase  the  companies'  property  at  its  physical  value  any 

time  after  the  end  of  ten  years,  after  giving  six  months'  notice, 
or,  in  other  words,  a  ten  and  one-half-year  franchise.  Both 
traction  representatives  objected  to  this  as  being  too  short  a 

period,  because  of  the  difficulty  of  raising  money  for  improve- 
ments to  go  into  a  property  which  would  be  sold  at  a  second- 

hand value  at  the  end  of  ten  and  one-half  years.  Further  con- 
ferences will  be  held  this  week. 

OPENING  OF  THE  FOND  DU  LAC  OSHKOSH 
INTERBURBAN 

The  new  interurban  line  between  Fond  Du  i^ac  and  Oshkosh, 
Wis.,  was  formally  opened  with  appropriate  ceremonies,  Jan. 
28,  1903.  This  road  was  built  by  the  Columbia  Construction 
Company,  of  Milwaukee,  for  the  Fond  Du  Lac  &  Oshkosh 
Electric  Railway  Company.  The  road  is  19  miles  long,  from 
the  center  of  one  city  to  the  center  of  the  other.  T.  F.  Grover, 
president  and  manager  of  the  Fond  Du  Lac  Street  Railway  & 
Light  Company,  is  also  general  manager  of  the  interurban. 
The  cost  of  this  line,  complete,  including  roadbed,  rolling  stock 
and  improvements  made  in  the  power  plant  of  the  Fond  Du  Lac 
Street  Railway  &  Light  Company,  amounts  to  $300,000.  The 
rails  are  in  62-ft.  lengths,  weighing  70  lbs.  to  the  yard.  The 
standard  overhead  construction  consists  of  two  No.  0000  trolley 
wires.  The  rolling  stock  consists  of  four  passenger  cars  and 
one  McGuire  rotary  snow-sweeper. 

A  large  party  of  prominent  local  Oshkosh  and  Fond  Du  Lac 

people  celebrated  the  opening.  A  special  car  brought  the  Osh- 
kosh visitors  to  Fond  Du  Lac  for  lunch  at  the  Palmer  Hotel. 

Over  eighty  persons  sat  down  to  the  tables.  After  the  lunch 
a  number  of  toasts  were  given,  in  which  a  great  deal  of 

friendly  feeling  between  the  newly-joined  cities  was  manifested. 
Clement  C.  Smith,  president  of  the  Columbia  Construction 
Company,  represented  his  company  at  the  opening. 

This  road  is  but  one  in  a  long  chain  of  interurbans  which  are 
being  constructed  and  promoted  in  that  part  of  Wisconsin. 

The  grouping  of  a  number  of  fair-sized  towns  in  the  neighbor- 
hood of  Green  Bay  and  Lake  Winnebago  makes  that  country 

especially  tempting  for  the  construction  of  interurbans. 

The  operating  officers  of  the  company  are  as  follows :  Man- 
ager, T.  F.  Grover;  superintendent  of  transportation,  Ralph 

Colman ;  superintendent  of  rolling  stock,  G.  W.  Porter;  super- 
intendent of  roadway  and  overhead  lines,  H.  S.  Hayes. 

 ■ 

.STORAGE  BATTERIES  AND  CARE  FOR  PEAK 
OF  THE  LOAD 

Philadelphia,  Feb.  9,  1903. 

liDiTORS  Street  Railway  Journal  : 
The  editorial  in  the  issue  of  the  Street  Railway  Journal 

of  the  7th  inst.,  under  the  caption,  "Caring  for  the  Peak  of  the 
Load"  on  a  railway  or  lighting  plant,  does  an  injustice  to 
storage  batteries.  It  states  that  the  cost  of  a  storage  battery  to 

take  a  peak  is  about  the  same  as  that  of  extra  engines,  genera- 
tors and  boilers,  but  that  the  advantage  of  the  latter  is  the  lower 

cost  of  maintenance  and  operating  expense  and  a  higher 

efficiency.  As  your  article  states,  "the  most  usual  method  of 
caring  for  a  peak  is  by  an  installation  of  storage  batteries,"  and 
experience  has  shown  that  in  cases  where  the  base  line  of  the 
peak  is  not  too  great,  a  storage  battery  will  meet  the  conditions 

more  satisfactorily,  both  from  an  operating  and  financial  stand- 
point, than  extra  generating  capacity. 

Under  normal  conditions  the  extra  units  would  be  used,  but 

for  a  very  short  time  during  each  twenty-four  hours,  whereas 
a  storage  battery,  in  addition  to  discharging  on  the  peak,  is 
always  on  the  system  ;  it  acts  as  a  regulator  of  potential  and  also 
as  a  reserve  which  can  be  instantly  drawn  upon  in  case  of 

emergency.    A  battery  has  been  aptly  described  as  "the  watch- 
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dog  of  the  system,"  and  has  been  compared  to  "a  bank  re- 
serve." In  railway  plants  the  battery  relieves  the  generating 

apparatus  of  the  fluctuations  of  load  throughout  the  day,  re- 
ducing the  number  of  units  in  service,  and  hence  the  cost  of 

maintenance  on  the  entire  plant. 
The  efficiency  of  a  storage  battery,  charged  at  times  of  light 

load,  and  therefore  receiving  energy  produced  at  minimum  cost, 
is  fully  as  high  as  generating  apparatus  of  the  class  described 
by  you,  which,  being  operated  for  but  a  very  few  hours  a  day, 
would  show  a  much  higher  cost  per  unit  of  output  than  that  of 
the  machines  from  which  the  storage  battery  receives  its  power. 
The  engines  would  not  offer  the  same  class  of  reserve  as  a 
battery,  as  a  very  appreciable  length  of  time  would  be  required 
in  which  to  get  them  into  operation  after  an.  emergency  arose, 
during  which  time  either  the  service  must  be  impaired  or  the 
rest  of  the  units  be  seriously  overloaded  or  both. 

The  labor  required  by  the  extra  units  would  undoubtedly 
be  greater  than  that  required  by  the  battery. 

A  comparison  between  the  costs  of  maintenance  of  a  battery 
and  of  maintenance  and  depreciation  of  the  extra  units  would 
certainly  not  be  to  the  disadvantage  of  the  storage  battery, 
especially  if  the  reduction  in  maintenance  on  the  entire  gener- 

ating plant  affected  by  the  storage  battery  be  taken  into  con- 
sideration. The  cost  of  maintenance  of  a  battery  includes  its 

depreciation,  inasmuch  as  the  renewal  of  plates  from  time  to 
time  will  keep  it  always  up  to  date,  whereas  the  repairs  to  a 
generating  unit  merely  keep  it  in  operation,  and  eventually  the 
entire  unit  must  be  discarded.  Moreover,  a  battery  has  the 
unique  advantage  of  a  flexibility  which  permits  it  to  be  adapted 
to  changes  in  conditions  over  a  very  wide  range.  Its  capacity 
and  voltage  can  be  increased  or  decreased  by  changing  the 
number  of  plates  per  cell  or  the  number  of  cells  in  series 
without  destroying  the  value  of  the  original  investment. 

Charles  Blizard. 

HEAVY  SERVICE  EXPRESS  OR  FRHGHT  CAR 

This  car  is  one  of  several  built  by  the  John  Stephenson 
Company,  of  Elizabeth,  N.  J.  The  construction  is  particularly 
strong  and  substantial,  so  that  it  can  be  used  for  hauling  freight 
cars  if  necessary.   There  are  four  heavy  longitudinal  sills  along 

This  car  is  mounted  on  Stephenson  No.  16  extra  heavy 
trucks,  having  solid  steel  frames  and  double  equalizing  bars, 
which  are  looped  over  the  boxes  and  terminate  wide.  Coil 
springs,  placed  at  the  ends  of  the  frames,  to  prevent  canting  of 
truck  when  starting  and  stopping.  The  axles  are  5  ins.  in 

diameter,  and  wheels  double  plate.  As  in  all  types  of  Stephen- 
son trucks  the  bolsters  and  boxes  are  M.  C.  B.  standard  pattern. 

Four  heavy  motors  furnish  the  power.  This  car  has  all  the 
usual  appliances  necessary  for  the  operation  of  electric  cars  as 
well  as  a  small  writing  desk  at  one  end. 

LARGE  PNEUMATIC  SPRINKLING  CAR 

Large  sprinkling  cars  in  which  constant  pressure  is  main- 
tained by  compressed  air,  and  the  water  is  put  in  a  closed  steel 

LARGE  SPRINKLING  CAR 

tank  to  permit  this  to  be  done,  are  now  made  by  the  McGuire 

Alanufacturing  Company.  A  4000-gal.  double-truck  pneumatic 
sprinkling  car  is  shown  in  the  accompanying  engraving.  The 
tank  is  made  of  steel,  6  ft.  6  ins.  x  18  ft.  6  ins.,  provided  with  an 
inside  head,  30  ft.  from  one  end,  making  an  air  chamber  or  air 

HEAVY  CAR  FOR  FREIGHT 

the  bottom,  the  outer  ones  being  plated  with  deep  steel  plates. 
The  sills  are  placed  at  a  height  similar  to  steam  railway  freight 
cars,  but  the  buffers  are  built  down  so  as  to  range  with  the 
buffers  of  the  passenger  cars,  to  prevent  telescoping  in  case  of 
a  collision. 

AND  EXPRESS  SERVICE  . 

reservoir,  30  ins.  x  78  ins.,  for  storage  of  compressed  air.  The 
remainder  of  the  tank  is  the  water  compartment. 

The  width  of  the  street  it  will  sprinkle  is  governed  by  the  air 
pressure  supplied  to  the  water  compartment.  This  pressure  is 
controlled  by  a  reducing,  regulating  valve.    Variation  in  the 
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distance  the  water  is  sprayed  is  governed  by  a  lever  operated  by 
the  foot,  readily  controlled  from  maximum  discharge  to  quick 

shut-off  by  spring  action  when  meeting  carriage  or  vehicle. 
The  car  is  provided  with  an  annular  sprinkling  head  at  each 

end,  which  discharges  the  water  in  sheets,  maintaining  its  unity 
12  ins.  to  18  ins.  from  the  head.  Either  or  both  sides  of  the 

street  may  be  sprinkled.  The  cars  are  designed  to  spread 
water  very  rapidly  when  desired,  and  hence  will  allow  running 

them  at  a  rapid  rate  of  speed.  The  sprinkling  heads  are  ad- 
justable for  either  small  or  large  discharge. 

The  plan  embodies  a  well  tried  air  compressing  system 

similar  to  that  used  for  air-brake  service,  consisting  of  an  inde- 
pendent electric  motor-driven  air  compressor  of  ample  capacity, 

and  a  high-pressure  air  reservoir,  into  which  the  air  is  com- 
pressed to  75  lbs.  or  80  lbs.  The  air  reservoir  has  a  large 

capacity,  nearly  sufficient  to  empty  a  tank  of  water  with  10  lbs. 

pressure.  This  avoids  the  necessity  of  operating  the  air  com- 
pressor constantly.  A  six  to  ten-minute  run  of  the  compressor 

will  fill  the  air  reservoir  to  75  lbs.  pressure,  avoiding  the  com- 
plications and  troubles  inherent  to  axle-driven  compressors  or 

motor  pumps  pumping  water  from  tank  directly  to  the 
sprinkling  head.  These  sprinklers  are  made  with  tanks  of  3000 
gal.  to  5000  gal.  capacity. 

CHICAGO  CITY  RAILWAY  BROOMS 

The  Chicago  City  Railway  puts  up  its  own  brooms  for 
sweepers.  A  separate  department  is  maintained  for  this  pur- 

pose. The  rattan,  as  purchased  in  the  market,  is  split.  This 
gives  the  broom  greater  flexibility  and  consequently  longer 
life,  as  it  has  been  found  that  the  ordinary  rattan,  which  has  not 
been  split,  is  so  stiff  that  it  is  more  likely  to  break  in  service. 
The  split  rattan  pieces  of  the  proper  length  are  tied  together  in 
bunches  of  the  right  size  to  ht  into  the  holes  in  the  hub  of  the 
sweeper.  These  bunches  are  stuck  into  the  hub  after  having  the 
ends  dipped  into  a  compound  of  hot  tar  and  rosin. 

PROTECTION  OF  STREET  CAR  MOTORS 

Where  it  is  not  thought  advisable  to  incur  the  expense  of 
equipping  all  the  cars  of  a  line  with  automatic  circuit  breakers 

a  fuse  blows  all  that  is  necessary  is  to  open  the  block,  drop  a 

piece  of  straight  copper  wire  in  place  and  then  close  it  again. 
The  form  shown  herewith  is  made  by  the  Westinghouse  Elec- 

INTERIOR  OF  FUSE  BOX 

trie  &  Manufacturing  Company,  and  is  completely  enclosed  in 
an  iron  casing,  excepting  where  the  vent  for  the  arc  extends 
through  the  bottom. 

 ^♦^  

NEW  CARS  FOR  THE  BURLINGTON  COUNTY  TRACTION 

COMPANY 

The  J.  G.  Brill  Company,  of  Philadelphia,  has  recently  com- 
pleted five  semi-convertible  cars  for  the  Burlington  County 

Traction  Company,  of  Burlington,  N.  J.,  of  a  type  similar  to 
those  furnished  by  the  Brill  Company  to  the  Philadelphia 
Traction  Company.  The  window  sashes  are  removable,  and 
when  in  position  are  held  securely  by  locks  which  are  operated 
by  a  key.  The  curtains  are  of  waterproof  material  and  the 
edges  extend  into  the  grooves,  so  that  there  is  protection  from 
rain  and  wind  when  the  windows  are  removed.  This  method 

does  away  with  wall  window  pockets,  and  by  placing  the  ends 
of  the  seats  close  to  the  side  lining  between  the  posts,  affords 
more  aisle  space.  The  cars  have  smoking  compartments,  which 
will  seat  eight  passengers;  the  length  of  the  compartment  is  6 
ft.  6  ins.  The  partition  between  the  compartments  is  of  glass, 

with  single  sliding  door.  Spring  cane  walk-over  seats  have  33 
ins.  of  seating  space,  and  the  total  seating  capacity  of  the  cars is  forty. 

NEW  BURLINGTON  CARS 

a  fuse  block  is  substituted,  possessing  the  same  qualities  of  easy 
accessibility,  renewal  and  freedom  from  danger,  such  as  is 

shown  in  the  accompanying  illustration.  When  open  the  con- 
tacts on  which  the  fuse  is  cut  out  of  the  circuit,  making  it  safe 

to  replace  the  fuse  while  the  line  is  alive.  A  straight  piece  ot 
copper  wire  is  used  as  a  fuse  and  is  secured  in  place  and 
clamped  in  the  contacts  I)y  the  act  of  closing  the  block.  When 

The  cars  are  very  stanchly  built,  having  4-in.  x  'jY^-xw.  white 
oak  side  sills,  plated  with  y%-m.  x  12-in.  steel.  These  wide  steel 
plates  extend  up  the  base  of  the  posts,  and  aid  materially  in 
strengthening  them.  The  end  sills  are  also  of  white  oak,  5J4 
ins.  X  6^  ins.,  and  the  cross  joists  3J2  ins.  x  7^  ins.  The 
thickness  of  the  corner  posts  is  3^  ins.,  and  that  of  the  side 

posts  354  ins.    The  sweep  of  the  posts  is  i-)4  ius.    The  outside 
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knees  of  the  platforms  are  plated  the  full  width  with  Yz-'in. 
steel.  The  platforms  are  fitted  with  Brill  portable  vestibules. 
When  the  vestibules  are  removed  and  the  windows  taken  out 

the  car  is  practically  as  open  as  a  regular  summer  car.  The 
interior  finish  of  the  cars  is  white  ash  with  ceilings  of  decorated 

three-ply  birch  veneer. 
The  general  dimensions  of  the  cars  are  as  follows :  Length 

over  end  panels,  29  ft. ;  length  over  crown  pieces,  39  ft. ;  width 
over  sills,  7  ft  ii^^  ins. ;  width  over  posts  at  belt  rail,  8  ft.  2  ins., 
and  height  over  trolley  board,  12  ft.  The  cars  are  equipped 

with  sand  boxes,  "Dedenda"  gongs,  radial  draw  bars,  folding 
gates,  angle-iron  bumpers  and  other  specialties,  all  of  which  are 
made  by  the  builders.   The  trucks  are  Brill  27-G  type. 

 ♦-♦^  ■ 
EXTENSIONS  AT  ST.  LOUIS 

In  continuing  the  work  of  improving  the  system  of  the  St. 
Louis  &  Suburban  Railroad,  of  St.  Louis,  began  last  year,  the 
expenditure  of  $1,500,000  during  the  coming  year  is  proposed 
by  the  company. 

All  that  portion  of  the  company's  tracks  between  Sarah 
Street  and  the  Suburban  Garden  has  been  torn  up  and  new 

T-rails  of  the  heaviest  pattern  have  been  laid.  From  Vander- 
venter  Avenue  east  to  Sixth  and  Locust  Streets  the  old  tracks 

have  also  been  torn  up,  and  new  girder  rail  of  the  heaviest  pat- 
tern have  been  laid.  A  loop  has  been  placed  in  service  at 

Union  Avenue,  and  a  new  service  is  to  be  placed  in  operation 
at  once.  The  Union  Avenue  cars  will  run  from  Sixth  and 

Locust  Streets  to  the  loop  and  return.  The  power  stations  are 
to  be  reconstructed.  In  the  boiler  room  the  old  tubular  boilers 

are  to  be  replaced  by  safety  water  tube  boilers,  eight  in  num- 
ber. This  work  is  now  well  under  way  and  will  increase  the  ca- 

pacity of  the  steam  plant  75  per  cent.  In  the  engine  room  it  is 

proposed  to  install  a  i6oo-hp  engine  with  a  1200-kw  alternator 
direct  connected.  This  engine  will  be  a  duplicate  of  one  erected 

last  summer.  The  present  Hamilton-Corliss  engines,  operating 
800-kw  machines,  direct  connected,  will  be  reconstructed  with 
new  cylinders,  valve  settings,  gearings,  etc.,  to  run  at  an  initial 
pressure  of  165  lbs.  of  steam;  the  steam  pipings,  separators  and 
piping  in  general  are  to  be  reconstructed. 

The  car  houses  are  to  be  improved  and  rebuilt,  with  pits  iot 
suitable  repairs  to  the  cars.  Separate  tracks  are  to  enter  the  car 
house,  with  the  switches  outside  of  the  buildings. 

The  intention  is  to  change  the  color  of  all  the  cars  to  an 
olive  green,  which  has  been  adopted  by  the  company  as  the 
standard  color.  All  cars  are  to  be  equipped  with  new  trucks 
of  the  M.  C.  B.  type,  specially  designed  by  the  St.  Louis  Car 
Company  for  the  Suburban  Company.  The  cars  will  be 

equipped  with  four  motors  and  air  brakes.  In  addition  to  re- 
constructing and  remodeling  the  new  cars  now  in  use  on  the 

system,  fifty  cars  will  be  added  to  the  service.  They  are  being 
constructed  by  the  St.  Louis  Car  Company. 

These  new  cars  will  be  9  ft.  longer  than  the  present  cars,  and 
will  be  vestibuled  at  both  ends.  They  are  also  to  be  provided 
with  the  Smith  arc  electric  headlight. 

Plans  are  also  under  way  for  the  construction  of  buildings 
and  grounds  for  a  car  house,  general  market  stores,  flats,  large 
hall  and  club  house  for  the  employees, 

 ■ 

NEW  YORK'S  TRAFFIC  OBSTRUCTION 

State  Railroad  Commissioner  Baker  had  a  conference  last 

Monday  with  Police  Commissioner  Greene  on  the  subject  of 

controlling  vehicular  trafiic  on  New  York's  crowded  streets. 
General  Greene  has  already  expressed  a  desire  to  aid  the  Com- 

missioners along  this  line.  He  estimates  that  10  per  cent  of  the 
surface  trouble  will  be  obviated  by  proper  and  legitimate  traffic 
regulations.  A  report  has  been  submitted  by  the  Interurban 
Street  Railway  Company,  giving  in  detail  for  the  first  fifteen 
days  in  January  the  cause  and  time  limit  of  each  delay  on  the 

road.  Each  page  of  it  shows  for  each  day  cases  where  the 
service  has  been  held  up  for  periods  varying  from  forty-five 
minutes  to  one  hour  and  forty-five  minutes  by  trucks.  This, 
happening  at  strategic  points,  means  that  the  entire  main 
thoroughfare  is  temporarily  disabled.  Similar  statistics,  ac- 

companied by  maps  and  diagrams,  were  submitted  by  the 
company  during  the  recent  hearing,  and  were  produced  in  the 
Street  Railway  Journal  of  Jan.  17. 

POWER  PROBLEMS  AT  DENVER 

The  Denver  City  Tramway  Company  during  the  past  two 
years  has  built  a  large  direct-current  power  house  on  the 
Platte  River,  between  Fourteenth  Street  and  Fifteenth  Street, 
adjacent  to  condensing  water  and  to  railroad  sidings.  This 
station  is  well  situated  for  a  direct-current  power  house,  being 
near  to  the  heaviest  grades  on  the  north  side  of  the  city,  and 
also  near  to  the  downtown  center  of  load. 

The  company,  however,  has  a  number  of  long  suburban  lines, 
and  as  the  growth  of  the  population  has  been  considerable  in 
the  past  few  years  along  these  longest  lines  the  importance  of 

better  voltage  on  these  lines  is  becoming  more'  and  more  a 
matter  for  consideration.  Three  of  these  longest  surburban 

lines  are  in  a  southeasterly  direction.  Another  line,  which  par- 
takes of  many  of  the  characteristics  of  an  interurban  road,  has 

just  been  finished  northwest  a  distance  of  18  miles,  to  some 
coal  mines  which  the  company  controls.  It  is  also  probable 
that  this  latter  line  will  be  extended  into  the  mountains,  to 
secure  tourist  passenger  traffic,  as  there  is  at  present  no  trolley 
line  and  only  infrequent  steam  service  from  Denver  to  the 
mountains,  although  Denver  is  near  the  foot  hills.  This  line  is 
in  the  direction  of  Boulder. 

The  rapid  increase  in  traffic  of  the  past  two  years  has  made 
necessary  an  addition  to  the  new  power  house,  which  is  now 

being  planned,  and  will  consist  of  both  alternating  and  direct- 
current  units.  The  alternating-current  units  will  feed  sub- 

stations supplying  the  more  distant  portions  of  the  line.  The 
18-mile  line  toward  Boulder,  which  is  now  finished  as  far  as 
the  coal  mines,  will  be  supplied  at  26,000  volts. 

One  somewhat  trying  condition  to  be  met  in  Denver  is  that 
heavy  loads  sometimes  occur  on  the  very  long  lines.  A  freight 
car  containing  a  small  sub-station  will  probably  be  used  to 
take  care  of  these  temporary  loads. 

MULTIPLE  UNIT  COAL  TRAINS 

The  company,  will  of  course,  haul  its  own  coal  the  18  miles 
from  its  mines  to  Denver,  and  will  also  supply  some  other 
large  consumers  in  Denver.  Coal  motor  cars,  equipped  with 
four  motors  each,  will  furnish  the  motive  power  on  these  coal 
trains.  Each  motor  car  will  usually  take  care  of  about  three 
trailers.  When  additional  cars  are  to  be  run  in  one  train, 
another  motor  car  will  be  put  on,  and  the  length  of  the  train 

will  then  be  increased  to  eight  cars.  The  train-control  system 
will  be  used,  so  that  one  man  will  control  all  the  motor  cars  in 
the  train. 

The  grades,  after  leaving  Denver,  are  but  slightly  over  i  per 
cent,  the  slope  being  toward  Denver,  so  that  the  grades  will 
aid  the  motor  cars  hauling  the  coal. 

COAL  CAR  VS.  POLE-LINE  TRANSMISSION 
At  the  time  this  power  house  was  first  started,  L.  L.  Sum- 

mers, of  Chicago,  the  consulting  engineer,  gave  careful  con- 
sideration to  the  possibility  of  locating  a  power  house  directly 

at  the  coal  mines,  and  transmitting  electrical  energy  at  high 
voltage  into  Denver  to  several  sub-stations  there,  instead  of 
locating  the  power  house  at  Denver,  and  hauling  coal  from  the 
mines  to  the  power  house.  In  other  words,  estimates  were 
made  on  the  efficiency  of  electrical  transmission  vs.  trans- 

mission of  the  coal  in  coal  cars.  It  was  found  that  the  cost  of 

hauling  and  switching  for  the  18  miles  would  probably  be  less 
than  the  interest  on  the  investment,  which  would  be  required 
for  high  voltage  transmission. 



February  14,  1903.] STREET  RAILWAY  JOURNAL. 

275 

FINANCIAL  INTELLIGENCE 

The  Money  flarket 
Wall  Street,  Feb.  ii,  1903. 

The  money  market,  confirming  expectations,  continues  to  work 
toward  a  lower  level.  Business  has  been  active  during  the  past 
fortnight,  but  the  activity  reflects  rather  the  pressure  of  lenders  to 
place  their  funds  than  the  desire  of  their  customers  to  borrow. 
The  whole  situation  is  best  depicted  by  the  quotations  for  money 
themselves.  For  all  periods  from  sixty  days  to  six  months  414 
per  cent  is  the  ruling  figure,  while  many  of  the  sixty  to  ninety- 
day  contracts  are  being  written  as  low  as  4  per  cent.  Call  money, 
meanwhile,  brings  at  the  outside  3  per  cent,  and  the  bulk  of  the 
transactions  occur  at  2^.  It  is  a  fact  of  curious  significance  that 
the  competition  to  lend  is  keener  in  the  time  money  than  in  the 
call  money  branch.  This  shows,  of  course,  the  confidence  felt  in 
the  indefinite  continuance  of  the  present  conditions.  Two  striking 
developments  seem  to  have  followed  very  naturally  from  this  state 

of  affairs.  One  is  renewed  liquidation  of  last  year's  advances  of 
foreign  capital,  the  other  a  rapid  expansion  of  the  domestic  loan 
account.  According  to  the  highest  authorities,  our  indebtedness 
abroad  is  comparatively  small,  and  at  the  rate  it  is  now  being  can- 

celed it  will  soon  have  been  entirely  extinguished.  This  is  a  most 
reassuring  fact,  of  course,  for  the  future.  Outstanding  loans  of 
the  New  York  banks  have  reached  a  total  which,  with  one  excep- 

tion— last  August — is  the  largest  ever  recorded  in  the  history  of 
the  local  Clearing  House.  The  reason  for  the  recent  heavy  in- 

creases— $34,000,000  within  the  last  two  weeks — is  that  the  great 
syndicate  transactions  of  one  sort  or  another  which  were  held  up 
during  the  autumn  stringency  are  seizing  the  present  favorable 
opportunity  to  push  on  to  completion.  It  will  probably  be  made 
clear,  however,  that  both  the  enormous  loan  expansion  and  the 

heavy  losses  in  cash,  which  combined  to  produce  last  Saturday's 
decrease  of  $9,000,000  in  surplus  reserve,  were  abnormal.  This 
week  so  far  the  banks  are  again  creditors  in  their  operations  with 
the  Treasury,  while  they  continue  to  gain,  although  in  greatly  re- 

duced quantity,  through  the  interior  exchanges.  With  the  past 
ten  days  foreign  exchange  has  risen  steadily,  so  that  once  more 
it  approximates  the  gold  export  point.  Yet  even  the  most  sensi- 

tive critics  have  to  admit  that,  whether  we  do  or  do  not  send  gold 
to  Europe,  is,  in  view  of  the  easy  money  conditions  at  home  and 
abroad,  a  matter  of  little  concern. 
The  Stock  flarket 

■  The  stock  market  has  at  length  awakened  from  the  lethargy 
which  characterized  it  for  a  month  or  more.  For  a  time  after  the 
culmination  of  the  January  rise  speculative  opinion  was  divided, 
and  one  contingent  numbering  a  great  many  experienced  traders 
were  inclined  to  think  that  lower  prices  would  result  from  the  ex- 

isting financial  conditions.  They  based  their  belief  on  the  fact 
that  an  immense  supply  of  new  securities  having  no  fixed  market 
value,  were  being  carried  by  the  banking  syndicate,  and  this,  to- 

gether with  the  absence  of  the  speculative  public,  they  urged, 
would  deprive  the  regular  market  of  the  buying  power  necessary 
to  any  important  advance.  It  is  now  recognized  that  whatever 
force  this  argument  may  have  for  the  future  it  is  outweighed  for 
the  present  by  other  facts  in  the  situation  which  are  favorable  to 
a  higher  market.  Chief  among  these,  of  course,  are  the  excellent 
position  of  trade  and  railway  earnings,  the  easy  money  market, 
the  growing  foreign  trade  and  the  concentration  of  stocks  in  the 
hands  of  a  comparatively  few  powerful  speculative  interests.  At- 

tempts to  force  a  decline  during  the  latter  part  of  last  month 
having  failed,  speculative  attention  has  turned  with  considerable 
unanimity  to  the  possibilities  of  a  movement  in  the  opposite  di- 

rection. The  ease  with  which  prices  have  risen  during  the  last 
few  days  indicates  that  this  campaign  is  likely  to  be  a  success.  A 
certain  latent  uneasiness  is  visible,  especially  in  the  foreign  mar- 

kets, over  the  gathering  war  clouds  in  the  Balkan  Peninsula,  and 
ultra-cautious  people  are  not  wholly  satisfied  that  the  Venezuela 
controversy  has  finally  lost  its  serious  aspects.  But  as  yet  neither 
of  these  factors  appear  to  be  of  sufficient  consequence  to  check 
the  upward  tendency  of  the  market.  There  have  been  few  times 
in  fact  during  the  last  year  or  two  when  the  financial  horizon  has 
seemed  more  clear. 

The  local  traction  stocks  have  not  borne  as  conspicuous  a  part 
in  the  recent  trading  as  they  have  at  various  former  times  in  the 
season.    Still  they  have  shared  in  the  general  speculative  revival 

of  the  last  few  days,  and  have  all  risen  rather  sharply.  The  liqui- 
dation recently  noted  in  Metropolitan  and  Metropolitan  Securities 

seems  to  be  over,  and  the  shares  have  risen  partly  on  investment 
purchases,  attracted  by  their  comparatively  low  quotations  and 
partly  on  the  covering  of  a  scattered  short  interest.  The  general 
opinion  that  Manhattan  would  gradually  work  away  from  the 
field  of  active  speculation  and  become  a  more  strictly  investment 
issue  appears  being  borne  out  by  current  developments.  The 
change  in  the  Brooklyn  Rapid  Transit  directorate  has  suggested 
the  probability  that  the  representatives  of  new  financial  interests 
in  the  management  may  have  been  adding  to  their  holdings.  Some 
outside  buying  has  been  based  on  this  theory  and  on  the  further 
idea  that  the  new  capitalists  on  the  board  will  not  be  averse  to 
seeing  the  stock  assume  a  more  prominent  place  in  the  specula- 
tion. 
Philadelphia 

The  last  two  weeks  in  Philadelphia,  so  far  as  the  street  railway 
specialties  are  concerned,  have  been  singularly  unimportant.  Busi- 

ness has  been  exceedingly  dull  and  price  changes  small  and  in- 
consequential. Union  Traction,  for  instance,  has  not  moved  out- 

side the  range  of  46^4-47  during  the  entire  period.  Rapid  Transit, 
which  has  been  until  lately  an  active  leader,  has  done  scarcely 
anything,  a  few  trifling  purchases  carrying  the  price  up  from  15  to 
16.  All  the  Philadelphia  Traction  that  has  changed  hands  has 

brought  either  gSyi  or  gSj^.  American  Railways  has  varied  be- 
tween 51%  and  52J4.  Consolidated  Traction  of  New  Jersey  has 

been  w^ak  at  a  decline  from  66  to  65.  Several  hundred  Reading 
Traction  sold  at  30,  and  there  were  odd-lot  sales  of  Indianapolis 
Street  Railway  at  845-'2,  Union  Traction  of  Indiana  at  50  and 
United  Traction  of  Pittsburg  preferred  at  5iH-  This  completes 
the  business  record  of  the  past  two  weeks. 
Chicago 

Nothing  that  is  at  all  authoritative  has  been  announced  during 
the  fortnight  in  connection  with  the  readjustment  of  the  Chicago 
surface  properties.  Union  Traction  common  sold  as  low  as  8%  a 
week  ago,  but  has  since  rallied  to  11.  This  recovery  is  due  prob- 

ably to  assurances  from  semi-official  sources  that  in  no  event  will 
there  be  any  assessment  on  the  stock.  Otherwise  the  outcome  of 
the  plans  now  in  progress  is  a  mere  matter  of  guesswork.  City 
Railway  shares,  after  reaching  235,  dropped  suddenly  to  230.  West 
Chicago  was  very  weak  in  sympathy  with  the  decline  in  Union 
Traction,  falling  from  SSH  to  85.  North  Chicago  also  broke  to 
165.  The  action  of  the  Metropolitan  Elevated  directors  in  voting 
a  semi-annual  dividend  of  only  lyi  per  cent  on  the  preferred 
stock  is  regarded  as  eminently  conservative  in  view  of  the  fact 
that  2  per  cent  might  easily  have  been  paid.  The  inference  is  that 
in  view  of  its  many  ventures  along  lines  of  expansion  the  company 
deems  it  prudent  to  add  liberally  to  its  surplus.  Metropolitan 
preferred  has  weakened  under  selling  by  disappointed  speculative 
holders  to  88,  the  common  remaining,  however,  at  36.  Sales  are 
reported  in  Northwestern  common  at  32^  and  31,  the  preferred 
at  70,  and  in  South  Side  at  109  As  a  preliminary  to  the  reorgani- 

zation of  the  Lake  Street  company,  the  committee  has  asked  for 
deposits  of  the  various  classes  of  bonds,  together  with  the  stock, 
and  has  asked  the  holders  to  sign  an  agreement  which  they  be- 

lieve will  insure  the  success  of  the  undertaking.  Lake  Street 
shares  made  a  new  low  record  a  week  ago,  getting  down  to  6^, 
but  they  have  since  rallied  to  yY^. 

Other  Traction  Securities 

The  revival  of  speculation  in  the  copper  shares  has  so  monop- 
olized interest  in  Boston  that  the  traction  stocks  have  been  left 

pretty  much  to  themselves.  Such  fluctuations  as  have  occurred 
were  meaningless,  and  trading  was  in  all  cases  very  light.  Massa- 

chusetts Electric  common  sold  up  at  one  time  to  37,  but  fell  back 
quickly  to  35^.  The  preferred  rose  from  92^2  to  93,  then  lost  its 
gain.  Boston  Elevated,  selling  ex-dividend,  wandered  aimlessly 
about  between  150  and  152.  West  End  issues  were  the  strongest 
features  of  the  market,  the  common  rising  from  95  to  97  and  the 
preferred  from  j  to  115'-!?.  Baltimore  securities  have  enjoyed 
a  fair  degree  of  activity  during  the  last  two  weeks,  with  advance 
in  prices  the  rule.  United  Railways  income  bonds,  which  were 
quoted  a  fortnight  ago  aiound  67,  were  bid  up  to  6834  and  held 

the  advance,  while  the  general  mortgage  4's  were  remarkably 
strong  and  active  at  an  advance  from  95  to  965^^.  The  stock  of  the 
company  went  as  high  as  14,  then  reacted  on  scattering  sales  to 



276 STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  7. 

13^.  Charleston  Consolidated  Electric  5's,  which  were  an  active 
favorite  some  time  ago,  jumped  on  the  execution  of  a  single  buy- 

ing order  from  92^^  to  95.  Nashville  Railway  shares  went  at 
and  the  5  per  cent  certificates  at  loOyz.  Other  sales  included  City 

and  Suburban  (Washington)  s's  at  99,  City  Passenger  5's  at  107]  2, 
Baltimore  Traction  5's  at  116^,  Lexington  Street  Railway  5's  at 
103^4  and  Anacostia  and  Potomac  5's  at  100.  On  the  New  York 
curb  some  sharp  fluctuations  in  San  Francisco  4  per  cent  bonds 
have  been  the  main  incident  recently.  These  securities  beginning 
at  Soyi  dipped  suddenly  to  78^-8  and  then  rushed  back  to  82  as 
quickly  as  they  had  come  down.  There  was  no  news  to  explain 

this  curious  movement.  Brooklyn  Rapid  Transit  new  4's,  reflect-' 
ing  the  prevailing  satisfaction  over  the  changes  in  the  manage- 

ment of  the  company,  have  been  very  strong,  advancing  from  83^^ 
to  86j^.  Other  curb  transactions  of  less  note  include  San  Fran- 

cisco subscription  privileges  at  49H1  Washington  Traction  4's  be- 
tween 80%  and  80^,  Interborough  Rapid  Transit  (60  per  cent 

paid)  at  114%  to  112%.,  St.  Louis  Transit  5's  from  94^  up  to  96, 
United  Railways  of  St.  Louis  4's  at  843-^,  New  Orleans  common 
stock  at  14,  the  4]/^  per  cent  bonds  at  80,  Brooklyn  City  Railroad 

at  245^,  and  Nassau  Electric  4's  at  93. 
Tractions  were  remarkably  inactive  on  the  Cleveland  'Change 

last  week.  Northern  Ohio  Traction  &  Light  common  sold  to  the 
extent  of  430  shares,  all  of  which  brought  19^4-  a  slight  advance 
over  previous  figures.  A  small  lot  of  Cleveland  Electric  sold  at 
88,  the  same  as  last.  There  was  some  activity  in  Cleveland  City, 
and  a  small  lot  sold  at  105.  Monday  of  this  week  three  loo-share 
lots  came  out  at  the  same  figure,  the  lowest  price  at  which  the 
stock  has  been  sold  in  many  months.  For  the  past  year  it  has 
been  held  at  115,  but  when  the  recent  issue  of  $1,000,000  worth 
came  out  the  price  dropped  to  no,  and  since  has  shown  gradual 
decline.  It  is  thought  forced  liquidation  caused  the  selling,  par- 

ticularly since  consolidation  rumors  are  again  in  the  air  and  the 
consummation  of  the  deal  would  send  the  stock  soaring.  Lake 
Shore  Electric  is  selling  at  14  for  the  common,  the  lowest  in 
many  weeks.  Syracuse  Rapid  Transit  gained  a  point  on  a  sale  of 

fifty  shares  at  77.  Ten  thousand  dollars'  worth  of  N.  O.  T.  &  L. 
4  per  cent  bonds  sold  at  61  and  62.  On  the  Cincinnati  Exchange, 
about  700  shares  of  Cincinnati  Street  Railway  stock  changed 
hands  at  between  140  and  140^^  and  300  Cincinnati,  Newport  & 
Covington  common  at  from  39I4  to  40^,  the  latter  the  closing 
figure. 
Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 

Closing  Bid 
Jan.  27   Feb.  10 

American  Esilways  Company    51%  51% 
Aurora,  Elgin  &  Chicago    32  a3S 
Boston  Elevated    153%  150% 
Brooklyn  R.  T   68  69V4 
Chicago  City    228  225 
Chicago  Union  Tr.  (common)    12  10% 
Chicago  Union  Tr.  (preferred)    45  45 
Cleveland  Electric    86%  85 
Columbus  (common)    63  70 
Columbus  (preferred)    —  104 
Consolidated  Traction  of  N.  J   66  65 
Consolidated  Traction  of  N.  J.  5s   107  107% 
Detroit  United    87  SO^i 
Electric  People's  Traction  (Philadelphia)  4s   98  98 
Elgin,  Aurora  &  Southern    a54  a52i/i 
Lake  Shore  Electric    14  14 
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Manhattan  Railway   tl44%  144% 
Massachusetts  Electric  Cos.  (common)   35%  35% 
Massachusetts  Electric  Cos.  (preferred)   93%  92% 
Metropolitan  Elevated,  Chicago  (common)    36  35 
M.-tropolitan  Elevated,  Chicago  (preferred)    87  87% 
Metropolitan  Street    138%  137% 
New  Orleans  Railways  (common)    15%  -14% 
New  Orleans  Railways  (preferred)    —  43 
North  American    112  116 
Northern  Ohio  Traction  &  Light   16  19% 
Northwestern  Elevated,  Chicago  (common)   33  31% 
Philadelphia  Rapid  Transit    16  16 
Philadelphia  Traction    98%  98% 
St.  Louis  Transit  (common)    28  28% 
South  Side  Elevated  (Chicago)    107  109 

Syracuse  
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Syracuse  Rapid  Transit  (preferred)    75%  — 
Third  Ave   123  125 

Closing  Bid 
Jan.  27    Feb.  10 Toledo  Railway  &  Light    a36  35% 

Twin  City,  Minneapolis  (common)   al22  120% 
United  Railways,  St.  Louis  (preferred)    80  80 
United  Railways,  St.  Louis,  4s   84%  84% 
Union  Traction  (Philadelphia)    46%  46% 
Western  Ohio  Receipts    28  — 

a  Asked.     j  Ex-"rights."     The  rights  closed  on  Tuesday  at  6%. 
lorn  and  Steel 

The  general  situation  in  the  iron  trade  continues  favorable,  with 
increasing  activity  in  all  lines.  As  the  best  testimony  to  these 
facts  the  report  of  the  constituent  companies  of  the  United  States 
Steel  Corporation  shows  aggregate  orders  on  hand  of  5,509,000 
tons,  the  largest  in  the  history  of  the  concern.  Higher  prices  are 
being  talked  of  in  iron  ores,  and  prices  are  strengthening  else- 

where, but  so  far  this  has  had  no  effect  in  curtailing  consumption. 
The  greater  activity  in  the  domestic  iron  trade  has  further  re- 

flected itself  in  larger  purchases  of  foreign  articles,  especially  steel 
and  steel  rails.  It  is  to  be  noted,  however,  that  prices  are  rising 
steadily  abroad,  and  this  movement  will,  if  continued,  put  a  check 
upon  imports  into  this  country.  Quotations  are  as  follows:  Bes- 

semer pig  iron,  $22;  Bessemer  steel,  $30;  steel  rails,  $28. 

Metals 
Quotations  for  the  leading  metals  are  as  follows:  Copper,  lake, 

I2M@I2%  cents;  tin,  29  cents;  lead,  4^-3  cents,  and  spelter,  5  cents, 
 *^  

NEW  ENGINEERING  FIRM 

Dugald  C.  Jackson,  professor  of  electrical  engineering  at  the 
University  of  Wisconsin,  and  William  B.  Jackson,  until  recently 
traveling  engineer  with  the  Stanley  Electric  Manufacturing  Com- 

pany, have  opened  an  office  at  Madison,  Wis.,  as  consulting 
engineers  and  experts.  The  new  firm  is  prepared  to  do  engineer- 

ing work  of  all  classes,  especially  that  relating  to  applied  elec- 
tricity embracing  the  design  and  construction  of  complete  steam 

or  hydraulic  plants,  central  stations,  isolated  installations,  long 
distance  transmission,  electric  railway  systems,  etc.  It  is  also 
fully  equipped  to  make  examinations  and  professional  reports  on 
proposed  and  existing  properties  and  to  undertake  the  duties  of 
experts  in  patent  litigation  and  of  referees  and  arbitrators  in 
matters  relating  to  industrial  enterprises. 

THE  HISTORY  OF  THE  BERLIN  STREET  RAILWAY 

COMPANY 

The  Grossen  Berliner  Strassenbahn,  which  is  the  largest  street 
railway  in  Germany,  if  not  in  all  Europe,  has  recently  published 
a  very  handsome  book  descriptive  of  the  organization  and  equip- 

ment of  the  company's  lines  in  Berlin.  The  volume  consists  of 
over  270  pages,  printed  on  heavy  paper  and  interleaved  with  fine 
full-page  illustrations  of  Berlin  views.  The  company  has  recently 
completed  the  transformation  of  its  line  from  horse  to  electric 
power,  and  now  has  481.76  km  (300  miles)  of  track  and  is  capital- 

ized at  85,780,000  marks  C$21,445,000.)  The  electrical  equipment, 
power  station  and  other  features  of  the  engineering  side  of  the 
railway  are  thoroughly  described  and  illustrated.  Chapters  are 
also  given  on  the  traffic  of  the  line,  the  track  construction,  em- 

ployees, etc.,  and  much  of  the  information  of  a  statistical  charac- 
ter is  illustrated  by  graphical  diagrams  printed  in  colors,  by 

which  the  data  are  rendered  more  clear.  Altogether  the  book  is 
the  finest  and  most  complete,  so  far  as  is  known,  which  has  ever 
been  published  by  a  street  railway  company. 

It  is  not  a  case  of  a  duplicate  register  at  Montreal,  but  a  case 
of  a  duplicate  fare-box.  The  conductor  under  arrest  for  stealing 
had  a  duplicate  fare-box  which  he  used,  turning  into  the  com- 

pany's box  at  the  end  of  the  day  only  such  portion  of  the  receipts 
as  he  thought  the  company  entitled  to  receive. 

In  the  Street  Railway  Nezvs,  published  in  the  interest  of  street 
railway  employees  in  and  near  Cleveland,  is  recorded  the  death  of 
a  woman  who  was  the  mother  of  a  motorman,  oldest  sister  of  a 
motorman,  mother-in-law  of  an  employee  of  one  of  the  street 
railway  shops,  grandmother  of  a  power-station  employee  of  a  road 
in  Virginia,  and  grandmother  of  an  ex-employee  in  a  street  rail- 

way shop  in  Cleveland. 
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SOUTH  SIDE  ELEVATED  REPORT— CHICAGO 

The  stockholders  of  the  South  Side  Elevated  Railroad  Com- 
pany, of  Chicago,  held  their  annual  meeting  Jan.  29,  at  which 

RECEIPTS 

Other  earnings. 
Miscellaneous. 

Total  gross  $  1,483, 
EXPENSES 

Maintenance  equipment.  .  . 
Conducting  transportation. 
General  expenses  
Loop  rental  and  expenses.. 

Total  
Net  earnings. 
Bond  interest. 

Balance 
Dividends. 

Surplus  for  year. 

*  Includes  taxes  for  1S99,  1900  and  1901. 

Capital  stock  in  treasury. 
Material  and  supplies.... 
Bills  receivable  
Current  assets  
Due  from  agents  
Other  assets  
Cash  on  hand  

Totals  
LIABILITIES 

Capital  stock  $10,323,800 
Funded  debt   750,000 
Current  liabilities   *i83,8i4 
Profit  and  loss   850,907 
Depreciation   50,000 

for  igo2  was submitted: 

1902 1901 
.$  1,433,828 $  1,316,009 

48,476 
45,646 

1,537 

576 

.$  1,483,841 
$  1,362,231 

•>P  57,442 ■f  74,49° 107,145 

105,280 
364,736 

361,620 
149,956 

*I4I,202 183,057 

•  s>  002,330 
044  tV^^ 

621,505 

00, /o'-' 

"217  CO 

!R     i;87  71;:; ,181  i;2T 
409,125 357,955 

$     178  6^1 Si     12=;  ̂ 66 

SSETS 

1902 1901 $12,006,657 $11,787,044 

92,390 92,390 24,930 23,613 

5,141 16,621 
6,650 

4,966 

9,181 

8,814 
62,721 

.$12,158,522 $11,081,590 

p  1 0.323,800 

750.000 134,846 722,953 

50,000 Totals  $12,158,522  $11,981,599 

*  Includes  taxes  payable  in  April,  December  pay  rolls  and  supplies. 

Daily  av- 
erage pas- 

Month  sengers 
January   79,154 
February. . ..  79,386 
March   80,313 
April  81,009 
May   76,063 
June   76.449 
July   70,767 
August   68,334 
September.  .  76,572 
October   83,112 
November.  .  83,299 
December. .  .  88,513 

Totals . 
78,566 

Pet 

Ex- 

Pet. ex- 
increase Earnings 

penses penses 

11.27 

$  126,209 $  74,354 
58.9 6.52 115,462 70,234 60.8 

5-30 

129,358 72,-7?,7 

57-0 

4.16 

125,930 
69,038 

54.8 

2.50 122,767 68,129 

55-5 
9-77 

119,745 

67.632 
56.5 

10.98 113,241 
68.925 

60.9 

11.76 
109,320 71.864 

65.7 

1323 118,784 

69,662 

58.6 

13.76 133,091 75.989 

57-1 

8.50 
129,062 

74.071 57-4 11.00 140,869 
78,697 

55-9 

8.95 

$1,483,843 $862,338 

58.1 

PRESIDENT  CARTER'S  TALK 
President  Leslie  Carter,  in  his  annual  statement,  noted  the  in- 

crease of  8.95  per  cent  in  the  number  of  passengers  carried  and 
said  the  corresponding  gain  in  revenue  had  enabled  the  company 
to  meet  the  increased  expenses  of  operating  and  at  the  same  time 
continue  to  maintain  the  property.  He  recounted  the  improve- 

ments to  equipment  and  structure,  the  addition  of  cars  costing 
$160,000  and  mentioned  other  expenditures,  adding: 

"I  mention  these  items  to  show  what  has  been  done  with  earn- 
ings over  dividends,  adhering  to  the  policy  of  providing  additions 

to  equipment  out  of  earnings,  instead  of  increasing  the  bonded 
debt. 

"The  pay  of  every  employee  of  the  company,  except  the  general 
officers,  has  been  raised  during  the  last  fifteen  months,  making 

an  increase  for  the  year  of  $20,552  in  the  pay-roll,  which  increase 
will  be  heavier  during  1903,  as  some  of  the  increases  were  made 

during  the  year  1902." Joseph  Leiter  and  Byron  L.  Smith,  retiring  directors,  were  re- elected. 

"We  have  made  application  to  the  council  for  the  right  to  build 
a  third  track  to  Forty-Second  Street.  Should  the  ordinance  pass 
we  will  also  operate  a  line  to  Lake  Avenue.  It  is  believed  that 
these  lines  will  be  popular  and  will  add  needed  facilities  to  the 
south  division;  but  we  must  not  expect  a  large  increase  in  net 
revenue  from  them,  as  the  cost  of  construction  is  at  this  time  high 
and  materials  and  labor  are  also  much  advanced,  while  we  are  re- 

stricted to  a  fixed  and  extremely  moderate  price  for  the  trans- 

jiortation  furnished." LINE  TO  ENGLEVVOOD 

A  branch  line  has  been  projected  to  a  thickly  settled  district  of 
Englewood  under  the  name  of  the  Englewood  Elevated  Railroad 
Company.  Residents  of  Englewood  are  anxious  for  the  line  and 
have  held  mass  meetings  favoring  it.  Plans  have  been  submitted 
to  the  council  track  elevation  committee. 

QUARTERLY  AND  HALF-YEARLY  REPORT  OF  THE 
MANHATTAN  ELEVATED  RAILROAD 

The  report  of  the  Manhattan  Elevated  Railway  Company,  of 
New  York,  as  filed  with  the  Railroad  Commissioners,  for  the 
quarter  ending  Dec.  31  and  the  six  months  ending  December, 
shows  that  material  increases  have  been  made  in  the  earnings  of 
the  company.  There  was  an  increase  of  $374,225  in  gross  earn- 

ings for  the  December  quarter,  while  net  earnings  increased  $423,- 
560.  The  surplus  for  the  December  quarter  shows  an  increase  of 
$52,741.  The  gross  earnings  for  the  six  months  ending  December 
30  increased  $775,061,  while  the  net  earnings  increased  $797,585. 
The  increase  in  surplus  for  this  period  was  $304,348.  The  state- 

ments of  the  company,  together  with  the  balance  sheet  as  of  De- 
cember 31,  follows: 

Quarter  ending  Dec.  31 —  1902  1901 
Gross  earnings   $3,211,373  $2,837,148 
Operating  expenses   1.355.636  1,404,971 

Net  earnings   $i.8S5. 737  $1,432,171 
Other  income   65,287  201,287 

Total  income   $1,921,025  $1,633,465 
Interest  and  taxes   747.954  753,135 

Balance   $1,173,071  $880,330 
Balance   $1,173,071  $880,330 

Dividend   720,000  480,000 

Surplus   $453,071  $400,330 
Passengers  carried   64,822.675  57,225,850 
From  July  I  to  Dec.  31—  1902  1901 

Gross  earnings   $5,706,485  $4,931,424 
Operating  expenses   2,694,577  2,717,101 

Net  earnings   $3,011,908  $2,214,323 
Other  income   146,575  392,575 

Total  income   $3,158,483  $2,606,898 
Fixed  charges   1,392,723  1.385.486 

Balance   $1,765,760  $1,221,412 
Dividends   1,200,000  960,000 

Surplus   $565,760  $261,412 

Assets —  ,    1902  1901 
Cost  of  road  and  equipment   $82,299,262  $70,032,738 
Cost  of  leases   14.014,000  14,014,000 
Real  estate   3,254,465  3,148,472 
Cash  on  hand   210,693  191,139 
Central  Trust  Co.,  N.  Y.,  trus.,  etc   1,511  4,593 
Supplies  on  hand   410.438  348.583 
Estate  Jay  Gould     300.000 
Due  by  agents   112  437 
Due  by  others   9,968  9.697 
Open  accounts   49,400  222,460 
Loaned  on  collateral   104,355  7.641,479 
Prepaid  insurance   13,007  15.793 
Sundries   16,173  335.367 

Total  $100,383,386  $97,164,758 
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Liabilities — 
Consolidated  capital  stock  

$47,999,700 $47,999,700 Subscriptions  to  increased  capital  

300 

300 

Funded    debt,    including   $1,000  New 
York    Elevated   first   mortgage  "s, 
called  for  redemption  

39,558,000 39,545,000 
Interest  due  and  accrued  368,952 

317,553 
Sundries  199,034 36,99s 

Dividends  unpaid  
127.358 

17,358 
Coupons  due,  not  presented  60 60 
Manhattan  4  per  cent  bonds,  special.  .  .  . 

300,000 Due  for  supplies,  etc  1,586,429 

417,620 
Open  accounts  

111,319 
62,649 

Profit  and  loss  surplus  
6,825,489 

5,366,686 Convertible  bond  certificates  26,000 
42,035 

Taxes  on  litigation  3.580,743 
3,058,802 

Total  : 5100,383,386 
$97,164,758 

 ♦^♦^  

WHAT  HAS  BEEN  DONE  AT  DES  MOINES 

The  Des  Moines  City  Railway  Company,  on  Dec.  31,  1902,  had 
been  in  existence  just  forty-nine  years.  It  was  first  organized  on  ■ 
Dec.  31,  1853,  with  a  capital  stock  of  $100,000,  for  the  purpose  of 
constructing  and  operating  a  street  railway  system  within  the  city 
of  Des  Moines,  under  the  name  of  the  Des  Moines  Street  Railroad 
Company.  The  incorporators  were  M.  P.  Turner,  U.  B.  White,  F. 
M.  Hubbell  and  Jeff  S.  Polk.  The  company  constructed  and 
operated  the  old  horse  car  railway  system  of  the  city,  and  in  the 
year  1889  had  from  sixteen  to  twenty  miles  of  track  in  operation. 
In  1889  the  capital  stock  was  increased  to  $1,000,000,  a  large  power 
plant  was  constructed,  and  electricity  was  substituted  for  horses 
as  the  motive  power.  In  1891  the  capital  stock  was  still  further 
increased  to  $2,000,000,  the  increase  being  used  in  extending  the 
lines,  and  in  securing  better  equipment.  In  1892  the  capital  stock 
was  increased  to  $3,000,000.  In  1893  the  new  articles  of  incorpora- 

tion were  adopted  and  filed,  and  the  name  of  the  company  was 
changed  to  the  Des  Moines  City  Railway  Company. 

Since  1892  the  company  has  been  extending  its  lines  to  all  parts 
of  the  city,  improving  its  power  plant,  and  bettering  its  service 
in  every  way,  until  at  the  present  time  the  system  is  one  of  the 
best  in  the  United  States  for  a  city  the  size  of  Des  Moines.  The 
company  has  over  sixty  miles  of  track  in  operation  within  the  city 
limits,  a  large  portion  of  which  is  laid  with  70-lb.  rails.  During 
the  past  three  years  the  company  has  made  at  its  own  shops  several 
large  double-truck  cars,  besides  purchasing  a  large  number  of 
double-truck  cars.  The  power  plant  has  been  greatly  enlarged, 
several  new  engines  have  been  installed,  and  the  capacity  of  the 
plant  increased  more  than  sufficient  to  operate  the  present  street 
railway  system  and  furnish  power  for  the  operation  of  the  inter- 
urban  lines  from  Des  Moines  to  Valley  Junction  and  from  Des 
Moines  to  Colfax. 

During  the  year  1902  the  efforts  of  the  company  were  devoted  to 
the  work  of  improving  the  power  plant,  painting,  refitting  and  im- 

proving the  cars  and  relaying  heavier  rails.  A  new  addition  to 
the  power  plant  was  started,  in  which  was  erected  an  Allis 
cross-compound  2500-hp  engine  direct  connected  to  a  General 
Electric  generator.  A  duplicate  of  this  unit  is  now  being  in- 

stalled in  the  new  section  of  the  power  plant,  and  the  com- 
pany expects  to  have  the  new  unit  in  operation  early  in 

the  coming  year.  The  company  purchased  and  put  in  service 
fifteen  new  cars  during  the  year,  and  is  now  manufacturing  and 
purchasing  that  many  more  cars  to  be  ready  for  service  by  spring. 
During  the  coming  year  the  company  will  relay  considerable  track 
with  heavier  rails,  and  will  extend  its  lines  from  5  to  10  miles. 

The  Interurban  Railway  Company,  which  is  operated  in  connec- 
tion with  the  Des  Moines  City  Railway  Company,  has  been  in  ex- 

istence almost  five  years.  The  company  was  incorporated  April 
22,  1898,  with  a  capital  stock  of  $50,000,  by  H.  H.  Polk,  J.  B.  Jones 
and  Simon  Casady.  In  March,  1902,  the  capital  stock  of  the  com- 

pany was  increased  to  $250,000.  The  company  has  in  operation  at 
the  present  time  about  32  miles  of  track.  The  first  line  constructed 
was  from  the  terminus  of  the  Ingersoll  line  of  the  Des  Moines 
City  Railway  Company  to  Valley  Junction.  This  line  was  con- 

structed in  1898.  In  1901  the  army  post  site  line  was  commenced 
and  was  completed  last  year.  During  the  year  1902,  the  company 
has  constructed  about  29  miles  of  track.  The  line  from  Grandview 
Park,  Des  Moines,  to  Colfax  was  completed  the  latter  part  of 
December,  and  the  freight  line  north  of  the  city,  from  the  end  of  the 
Flint  Valley  line  of  the  street  railway  system  to  a  connection  with 
the  Colfax  line  north  of  Grandview  Park,  is  almost  completed. 
The  company  constructed  waitnig-rooms  and  freight  warerooms  at 
Altoona,  Mitchellville  and  Colfax.    Four  cars  are  in  operation  on 

the  Colfax  line,  two  passenger  cars  and  two  combination  passenger 
and  baggage  cars.  These  cars  were  built  by  the  St.  Louis  Car  Com- 

pany, of  St.  Louis,  Mo.,  and  are  46  ft.  over  all.  They  are  finished 
in  mahogany,  have  plush  seats  and  are  heated  by  the  hot-water 
system.  Each  car  is  equipped  with  four  G.  E.-67  motors.  The 
line  has  been  in  operation  as  far  as  Mitchellville  for  several 
weeks.  The  company  announces  that  it  will  extend  the  line 
from  Colfax  to  Newton,  the  county  seat  of  Jasper  County,  dur- 

ing 1903,  a  distance  of  14  miles.  Also  that  it  may  extend  the 
army  post  line  to  Indianola,  the  county  seat  of  Warren  County,  and 
also  to  Wintersct,  the  county  seat  of  Madison  County. 

IMPROVEMENTS  AT  DES  MOINES 

The  Des  Moines  City  Railway  Company,  of  Des  Moines,  la., 
has  decided  to  expend  $500,000  in  betterments  and  extensions  dur- 

ing the  coming  year.  The  plans  include  the  erection  of  an  addi- 
tion to  the  power  plant,  the  construction  of  new  car-building 

shops,  tlie  building  of  a  large  number  of  new  double-truck  cars, 
the  construction  of  new  car  houses,  the  construction  of  10  miles 
of  new  track  within  the  city  limits,  the  building  of  a  large  audi- 

torium at  Ingersoll  Park  and  the  building  of  a  big  pavilion  at  the 
State  Fair  Grounds.  These  improvements  will  be  sufficient  to  put 
the  system  in  condition  to  handle  the  rapidly  increasing  business 
and  to  anticipate  a  rapid  growth  of  the  city. 
The  most  important  improvement  will  be  at  the  power  plant. 

Last  year  the  capacity  of  the  plant  was  doubled,  and  in  doing  this 
work  an  extension  of  the  buildings  was  made  sufficient  to  accom- 

modate the  installation  of  ma.chinery  that  would  triple  the  output 
of  the  plant.  A  third  generator,  an  exact  duplicate  of  the  ma- 

chine installed  last  year,  and  a  battery  of  new  boilers  will  be  pro- 
vided. Mechanical  stokers  will  also  be  provided,  and  a  new  steel 

smokestack  200  ft.  high  will  be  constructed. 
The  car-building  plant  will  be  erected  on  property  adjoining  the 

power  plant  and  will  be  250  ft.  long  by  150  ft.  wide,  of  vitrified 
brick,  with  a  steel  arch  and  slate  shingle  roof,  cement  floors  and 
pits.  It  will  be  absolutely  fireproof  and  is  to  be  heated  by  steam. 
The  greater  portion  of  the  building  will  be  used  for  a  carpenter 
shop,  but  there  will  be  in  it  also  a  blacksmith  shop,  painting  and 
\arnishing  rooms,  etc.,  and  inside  trackage.  The  company  ex- 

pects to  construct  all  its  cars  in  this  shop.  The  capacity  of  the 
plant  will  be  fifty  double-truck  cars  a  year.  The  armature  and 
electrical  working  rooms'  will  be  continued  in  the  present  quar- 

ters, the  space  now  given  over  in  these  quarters  to  assembling" 
cars  being  added  to  this  department. 

The  new  car  house  will  be  constructed  at  Twenty-Fourth  Street 
and  Ingersoll  Avenue.  It  wid  be  80  ft.  x  250  ft.  and  will  be  sep- 

arated from  the  present  house  by  a  fire  wall.  Constructed  of  vitri- 
fied brick,  with  a  steel  arch  roof,  it  will  be  entirely  fireproof  as 

regards  construction.  The  two  houses  will  have  a  capacity  of 
storing  seventy  double-truck  cars. 

The  auditorium  that  is  to  be  built  at  Ingersoll  Park  will  be  in 
the  form  of  an  amphitheater,  to  conform  to  the  slope  of  the 
ground,  and  will  have  a  seating  capacity  of  4000  people.  The 
most  up-to-date  facilities  will  be  provided  for  putting  on  summer 
attractions.  In  addition  to  building  the  auditorium  a  number  of 
improvements  will  be  made  to  the  grounds. 

The  large  pavilion  surrounding  and  enclosing  the  company's big  loop  at  the  State  Fair  Grounds  will  be  located  just  across 
the  street  from  the  racetrack  amphitheater  and  will  extend  to  the 
stock  pavilion.  It  will  be  provided  with  ticket-selling  booths  for 
the  State  Fair  ticket  department  and  with  compartment  loaders, 
so  that  when  enough  people  to  load  a  car  have  been  admitted  to 
the  compartment  it  can  be  closed  and  the  crowding  and  the  crush 
attending  the  fairs  done  away  with. 

The  twenty  large  double-truck  cars  that  the  company  is  to  put 
into  service  are  being  built  in  Ohio  and  are  to  be  ready  for  de- 

livery April  I.  These  cars,  with  those  already  in  the  service,  will 
be  sufficient  to  do  away  with  all  single-truck  cars  except  during 
big  rushes.  The  company  now  has  no  cars,  which,  with  the  cars 
contracted  for  and  those  to  be  constructed  as  soon  as  the  car 
shops  are  completed,  will  make  the  total  170  by  the  close  of  the 

year. 

The  10  miles  of  new  track  that  are  to  be  built  within  the  city 
limits  during  the  year  include  the  extension  of  some  of  the  pres- 

ent lines  and  the  building  of  new  lines  touching  portions  of  the 
city  not  now  reached  by  the  system. 
PLANS  FOR  BUILDING  INTERURBAN  LINES  AT  DES  MOINES 

The  Interurban  Railway  Company,  of  Des  Moines,  has  recently 
announced  plans  for  buildin.g  extensions  during  1903.  In  all, 
about  80  miles  of  new  road  will  be  constructed.  The  company  is 
now  engaged  on  a  survey  from  Colfax  to  Newton,  and  will  in  all 
probability  build  on  what  is  called  the  north  line,  a  survey  that 
has  been  made  to  the  north  of  the  Rock  Island  tracks.    Work  on 
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this  line  will  be  commenced  as  soon  as  the  frost  is  out  of  the 
ground.  The  line  will  be  about  10  miles  long.  From  a  point  just 
beyond  Colfax  a  spur  will  be  built  7  miles  south  to  Prairie  City, 
passing  through  the  coal  fields  of  Jasper  County.  These  two  sec- 

tions will  be  constructed  at  the  same  time,  and  a  supplementary 
power  station  will  be  constructed  at  Colfax  to  furnish  power  for 
both  extensions.  The  company  will  also  build  into  Indianola  and 
Winterset  by  way  of  Norwalk.  The  expiration  of  franchises  in 
those  towns  will  not  interfere  with  the  company's  plans,  for,  if 
necessary,  new  grants  will  be  secured  under  the  law  giving  electric 
railways  the  same  rights  in  securing  right  of  way  enjoyed  by 
steam  roads.  The  survey  that  has  been  made  to  Indianola  and 
Winterset  will  be  abandoned.  The  Indianola  line  runs  about  3 
miles  east  of  Norwalk,  and  the  survey  to  Winterset  started  from 
Valley  Junction  and  passed  through  the  towns  of  Commerce  and 
Mclntire.  The  route  over  which  the  company  will  build  will  start 
from  the  end  of  the  army  post  line  and  extend  in  a  southwesterly 
direction  to  Norwalk.  From  there  the  company  will  construct 
two  branches,  one  to  Indianola  and  one  to  Winterset.  The  line 
from  Des  Moines  to  Winterset  will  be  operated  as  a  through 
service,  and  the  line  from  Norwalk  to  Indianola  will  be  operated 
as  a  branch.  With  a  supplemental  power  station  at  Norwalk,  the 
company  will  be  able  to  operate  these  lines  with  but  one  addi- 

tional plant.  Had  the  Indianola  and  Winterset  lines  been  built 
as  originally  proposed,  it  would  have  been  necessary  to  erect 
plants  at  Indianola  and  Winterset. 

■  

Y.  M.  C.  A.  RAILROAD  WORK 

upon  invitation  of  the  Young  Men's  Christian  Association  of 
Topeka  the  eleventh  international  convention  of  the  railroad  de- 

partment of  Young  Men's  Christian  Associations  will  be  held  in 
the  Auditorium  at  Topeka,  Kan.,  April  30-May  i  and  2.  Repre- 

sentatives of  all  railroad  associations  and  departments,  railroad 
men  from  unorganized  points,  railroad  presidents,  secretaries  and 
general  secretaries  of  city  associations  at  railroad  centers  will  be 
present.  For  the  benefit  of  delegates,  special  rates  will  be  secured 
at  hotels  and  boarding  houses.  Applications  for  hotel  accom- 

modations should  be  addressed  to  Richard  C.  Wilson,  chairman 

committee  on  entertainment,  railroad  department  Young  Men's 
Christian  Association,  Topeka,  Kan.,  at  the  earliest  date  possible, 
and  not  later  than  April  20. 

The  formation  of  branches  among  the  street  railway  employees 
on  the  same  lines  as  the  steam  roads  will  form  the  subject  of  a 
special  report.  Marked  progress  has  been  made  in  this  depart- 

ment during  the  last  year,  and  it  is  hoped  bhat  a  more  general 
knowledge  of  the  movement  will  be  appreciated  by  street  railway 
managers  where  co-operation  is  necessary  for  the  success  of  the 
undertaking. 

VENTILATING  STREET  CARS ' 

Tests  of  a  new  system  of  car  ventilation  were  made  on  Tuesday 
afternoon  in  the  presence  of  F.  M.  Baker,  of  the  State  Railroad 
Commission,  and  C.  R.  Barnes,  the  electrical  expert  of  the  board, 
a  representative  of  the  Board  of  Health,  Oren  Root,  Jr.,  of  the 
Metropolitan  Street  Railway  Company,  and  others  interested  in 
street  railway  equipment  and  operation. 
A  car  had  been  equipped  by  the  Interurban  Street  Railway 

Company  for  the  purpose  of  making  a  practical  demonstration 
under  ordinary  operating  conditions.  The  device  employed  con- 

sists of  a  small  steel  box  set  just  below  the  roof  of  the  car,  in  the 
space  usually  occupied  by  the  ordinary  ventilating  windows  and 
protruding  out  and  inside.  There  are  ten  of  these  ventilators  to  a 
car,  five  on  each  side,  and  they  are  made  in  several  sizes  to  meet 
the  requirements  of  the  different  sizes  of  cars.  It  is  the  purpose 
to  change  the  air  of  the  car  three  times  an  hour,  and  it  is  claimed 
that  this  can  be  efTectually  done  without  creating  drafts  or  intro- 

ducing dust  or  other  extraneous  matter  into  the  car.  Air  is  ad- 
mitted through  a  small  aperture,  an  automatic  valve  regulating 

the  force  and  volume  and  at  the  same  time  excluding  snow,  sleet, 
rain  or  foreign  substances  of  any  kind.  The  air  then  passes  up- 

ward through  a  perforated  metal  strip  and  is  deflected  upward  so 
that  no  draft  is  created.  The  principle  upon  which  the  device  is 
based  has  been  found  practical  in  the  ventilation  of  offices,  hos- 

pitals and  in  steam  railroad  cars,  and  the  form  exhibited  on  Tues- 
day afternoon  is  a  modification  devised  especially  for  street  rail- 
way cars.  It  is  pointed  out  in  this  connection  that  it  is  not  neces- 
sary or  desirable  to  use  one  of  the  many  artificial  methods  of 

forcing  in  fresh  air  and  drawing  out  foul  air,  because  of  the  fact 
that  where  the  air  is  thus  driven  out  of  its  natural  channels  drafts 
are  necessarily  created.    It  is  contended,  too,  that  a  considerable 

saving  can  be  effected  in  the  cost  of  heating  the  cars  and  a  much 
more  uniform  temperature  maintained  throughout. 

In  the  tests  on  Tuesday  a  quantity  of  oakum  was  burned  in  the 
car  while  the  ventilators  were  closed,  so  that  the  car  could  be 
filled  with  smoke.  The  ventilators  were  then  opened  and  the  car 
was  cleared  of  smoke  in  nine  minutes.  This,  of  course,  is  a  con- 

dition that  would  not  arise  in  ordinary  operation,  but  was  created 
expressly  for  the  purpose  of  illustrating  how  the  change  of  air 
was  effected  without  opening  doors  and  windows  or  otherwise 
creating  draft. 

The  system  is  being  placed  on  the  market  by  the  National  Ven- 
tilating Com]jany,  of  New  York. 

EXCURSION  TO  HISTORIC  POINTS 

The  Richmond,  Fredericksburg  &  Potomac  Railroad  Company 
is  making  preparations  to  handle  a  much  larger  business  this  year 
than  formerly,  as  the  growing  popularity  of  the  points  reached 
by  this  system  demands  additional  facilities.  The  district  pene- 

trated by  this  road  is  one  of  great  historic  interest,  and  is  so 
closely  associated  with  events  that  are  still  fresh  in  the  minds  of 
the  people  that  the  opportunity  afforded  by  the  Richmond,  Fred- 

ericksburg &  Potomac  Railroad  Company  to  visit  these  scenes 
will  be  generally  welcomed.  The  company  operates  fast  and  fre- 

quent train  service  between  Washington,  Fredericksburg  and 
Richmond,  enabling  all  who  desire  to  visit  the  historic  battlefields 
nearby  and  return  to  Washington  the  same  day,  if  desired.  Points 
of  interest  include  Arlington,  Alexandria,  Aquia  Creek,  Rappa- 

hannock River,  Fredericksburg,  Marye's  Heights.  The  battle- 
fields of  the  Wilderness,  Chancellorsville  and  Spotsylvania  Court- 
house are  a  few  miles  from  Fredericksburg.  At  Hamilton's  Cross- 

ing, 3  miles  south  of  Fredericksburg,  a  monument  of  unhewn 
granite  marks  the  famous  battlefield.  The  Chandler  House,  near 
Guinea,  in  which  "Stonewall"  Jackson  died,  can  be  seen  from  the 
car  windows.  The  principal  battlefields  near  Richmond  are  Yel- 

low Tavern,  Ellerson's  Mill,  Harrison's  Landing,  Mechanicsville, 
Cold  Harbor,  Malvern  Hill  and  Seven  Pines. 

 4^  

FIFTY-YEAR  FRANCHISE  FOR  BRONX  RAILWAYS 

The  fifty-year  franchise  to  the  New  York  City  Interborough 
Railway  Company  in  The  Bronx,  subject  to  the  approval  of  the 
Board  of  Aldermen,  has  been  granted  by  the  Board  of  Estimate 
and  Apportionment.  It  was  first  proposed  that  the  city  should 
purchase  the  plant  and  cars  and  rails  of  the  Interborough  Company 
at  the  termination  of  the  franchise.  An  amendment  was  offered 
leaving  it  optional  for  the  city  to  do  this,  but  the  Mayor  produced 
a  statement  giving  his  reasons  for  believing  that  it  would  be  wise 
for  the  city  to  commit  itself  to  the  purchase  of  the  plant  of  the 
road  at  the  termination  of  the  franchise.  The  view  of  the  Mayor 
was  adopted  by  vote,  and  the  franchise  was  approved.  It  will 
now  go  to  the  Board  of  Aldermen.  The  statement  of  the  Mayor, 
which  he  read  himself,  concludes  as  follows: 

"I  think  that  the  city,  in  granting  a  terminable  franchise,  should 
agree  to  buy  at  a  fair  rate  at  the  expiration  of  the  franchise  all  the 
plant  that  is  necessary  at  that  time  for  its  actual  operation.  If  the 
city  pursues  a  different  policy  it  will  pay  many  times  over,  in  my 
judgment,  in  bad  service,  for  what  it  will  save  in  money  by  re- 

serving an  option  to  buy  or  not,  as  it  pleases." 

THREE-CENT  FARE  LAUGHED  DOWN  IN  CHICAGO  COUNCIL 

An  ordinance  providing  for  3-cent  fare  was  introduced  in  the 
Chicago  City  Council  at  its  meeting  Monday  night.  It  met  with 
all  manner  of  good-natured  ridicule  during  its  reading  by  its 
author  and  was  referred  to  the  local  transportation  committee  for 
burial.  The  city  fathers  of  Chicago  are  evidently  not  inclined  to 
disturb  the  local  transportation  committee  of  that  city  in  its  pres- 

ent commendable  efforts  to  settle  the  franchise  question  on  a 
satisfactory,  business-like  basis. 

Supreme  Court  Justice  Marcan.  in  New  York  city,  spoiled  a 
$10,000  suit  for  damages  brought  last  week  against  the  Brooklyn 
Heights  Railroad  Company.  The  plaintiff  claimed  that  his  hand 
had  been  injured  and  that  his  thumb  was  bent  over  the  palm  and 
could  not  be  moved.  Judge  Marean  asked  to  see  the  hand,  and 

with  a  quick  motion  straightened  out  the  "poor,  maimed  thumb," and  it  was  all  over  with  the  $to,ooo. 
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ANNUAL  DINNER  OF  THE  AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS 

The  American  Institute  of  Electrical  Engineers  held  its  annual 
dinner  at  "Sherry's,"  in  New  York  City,  on  the  evening  of  Feb. 

9.  The  dinner  this  year  was  designated  as  a  "Library  Dinner," and  the  guests  of  honor  and  speakers  were  prominent  donors  to 
the  Institute's  library  fund  and  men  interested  in  library  work. 
Andrew  Carnegie,  whose  gift  of  $7,000  supplemented  the  similar 
gift  of  Dr.  S.  S.  Wheeler  that  purchased  the  famous  Latimer 
Clark  collection  and  gave  a  working  capital  to  the  library  com- 

mittee, was  the  principal  speaker.  Mr.  Carnegie  received  a  most 
enthusiastic  reception,  and  probably  never  made  a  more  eloquent 
and  characteristic  speech  on  the  subject  of  libraries.  Earning 

'some  of  his  earliest  wages  as  a  telegraph  operator,  he  claimed  the 
privilege  of  talking  to  the  representatives  of  the  electrical  profes- 

sion present  in  a  fraternal  spirit,  and  interspersed  his  remarks 
with  many  quaint  reminiscences  of  the  old  days.  President  C.  F. 
Scott  made  the  opening  address  of  the  evening,  calling  attention 
to  the  fact  that  during  the  last  year  the  Institute  had  entertained 
Mr.  Marconi  and  Lord  Kelvin.  Mr.  Scott  advanced  the  idea  that 
electricity  was  a  foe  to  narrowness  and  that  it  increased  human 
and  individual  efficiency.  He  made  a  strong  plea  for  co-operation 
among  the  members  for  bettering  the  facilities  of  the  Institute 
and  pointed  out  the  rapid  growth  which  has  recently  taken  place. 
The  toastmaster  was  T.  C.  Martin,  editor  of  The  Electrical  World 
and  Engineer,  and  the  speakers  were  introduced  in  turn  by  a 
series  of  characteristically  humorous  remarks  and  graceful  recog- 

nition of  their  labors  and  achievements  in  their  chosen  fields. 
Dr.  Wheeler,  the  founder  of  the  Institute  Library,  gave  a  modest 
account  of  the  manner  in  which  he  secured  his  gift  of  the  Latimer 
Clark  collection,  and  praised  his  fellow-members  for  the  material 
support  which  they  had  given  in  carrying  on  the  work.  The  other 

speakers  were  R.  R.  Bowker,  editor  of  The  Publisher's  Weekly; Dr.  J.  S.  Billings,  director  of  the  New  York  Public  Library, 
Theodore  L.  De  Vinne,  the  celebrated  American  printer  and 
bibliophile,  and  Dr.  J.  C.  Bayles,  M.  E.,  technical  editor  of  The 
New  York  Times. 
Thomas  A.  Edison  and  Mrs.  Edison  were  among  the  diners, 

and  Mrs.  Carnegie  accompanied  her  celebrated  husband.  W.  D. 
Weaver,  chairman  of  the  library  committee,  was,  unfortunately, 
unable  to  be  present  on  account  of  illness.  Many  graceful  refer- 

ences were  made  in  the  speeches  to  his  unselfish  labors  in  placing 
the  library  on  a  practical,  working  basis.  Among  those  who  at- 

tended were  Dr.  F.  B.  Crocker,  Louis  A.  Ferguson,  H.  L.  Do- 
herty,  F.  W.  Jones,  J.  C.  Barclay,  B.  J.  Arnold,  Elihu  Thomson, 
L.  B.  Stilwell,  Frank  J.  Sprague,  J.  F.  Calderwood,  J.  W.  Lieb, 
Jr.,  T.  E.  Murray,  G.  A.  Hamilton,  Dr.  Samuel  Sheldon,  H.  G. 
Stott,  W.  N.  Ryerson,  W.  J.  Hammer,  A.  A.  Knudson,  Dr  L. 
Waldo,  Prof.  W.  L.  Robb,  Edward  Katte,  F.  H.  Taylor,  J.  D. 
Keiley,  C.  A.  Terry,  H.  V.  Henshaw,  P.  A.  Bates,  A.  L.  Dore- 
mus,  W.  C.  Andrews,  Kern  Dodgef  Charles  Day,  P.  B.  Delany, 
C.  O.  Mailloux,  W.  S.  Barstow,  Leo  Daft,  Oberlin  Smith,  W.  C 
Gotshall,  H.  G.  Reist,  H.  A.  Lardner.  J.  J.  Mahony,  E.  H.  Mullin, 
R.  A.  Fliess,  H.  Wray  Weller,  F.  A.  Scheffier,  R.  W.  Pope,  C. 
Blizard,  C.  E.  Knox,  H.  R.  Leyden,  Joseph  Bijur,  C.  A.  Bragg. 
George  F.  Sever,  Dr.  Max  von  Rocklinghausen,  F.  H.  Shepard 
A.  K.  Warren,  T.  C.  Wood,  D.  B.  Rushmore,  Prof.  W.  E.  Golds- 
borough  and  F.  Darlington. 

 ♦♦♦  

THIRD-RAIL  OPERATION 

At  the  next  meeting  of  the  Chicago  Electrical  Association,  to 
be  held  at  room  1736  in  the  Monadnock  building,  Chicago,  on 
Friday  evening,  Feb.  20,  H.  M.  Brinckerhofif,  general  manager  of 
the  Metropolitan  West  Side  Elevated  Railway  Company,  of  Chi- 

cago, will  present  an  illustrated  paper  on  "The  Third-Rail  System 
for  Electric  Railways,"  which  will  be  followed  by  the  usual  dis- cussion. 

THE  STRIKE  AT  MONTREAL 

After  a  brief  but  riotous  history  the  strike  of  the  employees  of 
the  Montreal  Street  Railway  Company,  of  Montreal,  Que.,  de- 

clared Feb.  5,  was  settled  Feb.  8  through  a  series  of  conferences 
between  the  committee  representing  the  City  Council,  officials  of 
the  company  and  the  representatives  of  the  strikers.  The  main 
objection  of  the  company  was  to  a  formal  recognition  of  the 
union,  the  representatives  of  the  company  stoutly  maintaining 
that  no  settlement  could  be  effected  while  the  clause  for  formal 
recognition  of  the  union  remained  in  the  articles  submitted  for 
signature.    After  considerable  dickering  on  all  sides  this  clause 

was  modified  and  the  articles  signed.  The  agreement,  as  signed, 
follows: 

1.  None  shall  be  dismissed  without  full  and  equitable  reason. 
2.  The  company  will  give  an  equitable  hearing  to  any  employee 

against  whom  a  complaint  has  been  made.  An  appeal  may  be 
made  to  the  highest  officer,  be  it  the  superintendent,  the  manager 
or  even  the  president. 

3.  The  company  will  maintain  the  same  scale  of  wages  to  sweep- 
ers as  they  had  in  force  on  Feb.  3. 

4.  The  company  will,  on  demand,  show  to  a  deputation  of  its 
employees  the  reports  that  shall  have  been  made  against  recently 
dismissed  employees. 

5.  The  company  will  grant  a  general  increase  of  salary  equiva- 
lent to  10  per  cent  on  the  scale  of  wages  in  force  on  Feb.  3. 

6.  The  company  shall  recognize  the  right  of  their  men  to  belong 
to  any  union  or  benefit  association  of  their  own  that  they  may  see 
fit.  In  case  of  any  difference  arising  between  the  company  and  its 
employees  the  management  will,  at  all  times,  be  ready  to  discuss 
such  grievance  with  the  men  in  its  employ  and  attendance  upon 
any  deputation  to  lay  views  of  the  men  before  the  management 
will,  in  no  wise,  be  prejudicial  to  the  employees  composing  the 
same.  The  company  cannot  undertake  to  discuss  among  its  em- 

ployees nor  to  grant  any  difference  of  treatment  to  those  who  are 
members  of  such  union  and  those  who  are  not. 

7.  All  men  discharged  since  Jan.  i,  1903,  may  have  their  cases 
considered  by  the  directors,  and,  in  case  there  is  dissatisfaction 
with  the  verdict,  their  case  may  be,  on  the  demand  of  either  party, 
submitted  to  a  board  of  arbitration,  composed  of  one  representa- 

tive named  by  the  men  and  one  person  by  the  company  and  a  third 
by  the  agreement  between  the  two  thus  named,  each  party  agree- 

ing to  be  bound  by  the  final  verdict. 
8.  If  there  are  any  other  matters  at  issue,  the  company  is  pre- 

rared  to  discuss  the  same  with  its  employes  as  soon  as  the  service 
is  resumed.  -  . 

TOPICS  OF  THE  WEEK 

The  Columbus,  Delaware  &  Marion  Railway,  of  Delaware, 
Ohio,  is  picking  up  considerable  extra  business  by  providing 
skating  at  Stratford  Park.  The  lake  at  the  park  is  kept  cleared 
of  snow,  and  lights  have  been  stretched  across,  making  night 
skating  perfectly  safe.  The  pavilion  is  heated  and  lunch  is  served. 
A  special  round-trip  rate  is  made  to  people  who  desire  to  skate. 

It  is  understood  that  the  Rapid  Transit  Subway  Company,  of 
New  York,  is  considering  the  advisability  of  establishing  a  private 
hospital  for  the  employees  of  the  system,  to  be  in  readiness  when 
the  tunnel  system  is  placed  in  operation.  General  Manager  E.  P. 
Bryan,  of  the  company,  says  that  the  Terminal  Company  in  St. 
Louis,  with  which  he  was  connected  before  coming  to  New  York, 
has  a  hospital  for  employees,  and  that  it  works  most  satisfactorily. 

"In  St.  Louis,"  said  Mr.  Bryan,  "when  an  employee  needed  medi- 
cine he  got  it  from  the  hospital,  and  when  he  was  too  ill  to  be 

around  he  went  to  the  hospital.  All  the  expense  of  conducting 
the  hospital  was  covered  by  the  monthly  dues  of  50  cents  from 
each  member.  We  have  not  fully  decided  to  establish  the  hospital 
as  yet,  but  the  idea  seems  to  have  been  favorably  received  by  the 
directors,  and  at  the  next  meeting  of  the  board  doubtless  the 

subject  will  come  up  for  final  disposition." 
It  would  seem  that  the  recent  remarks  of  President  Vreeland, 

of  the  Metropolitan  Street  Railway  Company  of  New  York,  about 
the  interruption  of  street  railway  traffic  through  the  blocking  of 
cars  by  trucks  and  other  vehicles,  are  to  receive  the  serious  at- 

tention of  the  lawmakers  at  Albany.  Already  plans  are  making 
for  serious  changes  to  the  section  of  the  city  charter  governing 
the  street  cleaning  department.  The  first  change  proposed  is  to 
take  the  Bureau  of  Incumbrances  from  the  control  of  the  borough 
president  and  lodge  the  powers  in  the  street  cleaning  commis- 

sioner, who  will  be  given  absolute  jurisdiction  over  all  incum- 
brances, with  power  to  declare  an  express  wagon  or  a  truck  or 

any  vehicle  which  blocks  the  street  car  tracks  an  incumbrance. 
Further  than  this  the  Street  Commissioner  is  to  have  police  powers. 
He  is  to  apply  to  the  Police  Commissioner  for  a  detail  of  police 
not  exceeding  seventy  in  number,  who  are  to  act  under  his  sole 
jurisdiction.  These  policemen  are  to  see  that  no  incumbrances  or 
obstructions  are  permitted  to  remain  in  the  street.  If  a  truck  is 
left  standing  on  the  tracks  a  policeman  can  remove  it  and  arrest 
the  driver.  

In  his  report  for  the  two  years  ending  Dec.  i,  1902.  Secretary 
of  the  Commonwealth  Griest.  of  Pennsvlvania.  gives  the  number 
of  street  railway  charters  issued  at  362,  and  of  elevated  and  under- 

ground railways  twenty-eight    During  these  two  years  258  street 
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railways  extended  their  lines,  and  180  increased  their  capital  stock. 
Attention  is  called  to  the  fact  that  when  street  railway  companies 
are  incorporated  it  is  the  practice  to  make  the  capital  stock  the 
minimum  amount  allowed  by  the  act  of  May  14,  1901,  which  same 
■law  permits  companies  to  extend  their  lines  without  limit.  Ihp 
result  is  that  a  company  may  have  a  charter  route  of  10  miles  with 
a  capital  stock  of  $60,000,  and  the  lines  may  be  extended  20  miles 
without  an  increase  of  capital  stock.  The  Secretary  recommends 
legislation  compelling  the  companies  to  have  a  capital  stock  of 
at  least  $6,000  for  every  mile  of  its  charter  and  extension  routes, 
as  provided  in  the  present  law  governing  steam  railroads.  He 
also  recommends  that  corporations  pay  a  bonus  upon  the  creation 
for  increase  of  their  indebtedness,  and  that  foreign  corporations  be 
required  to  pay  a  bonus  upon  the  amount  of  their  bonded  or  other 
indebtedness  in  the  hands  of  residents  of  this  State.  He  also 
recommends  the  passage  of  a  general  act  relating  to  the  manner 
in  which  all  corporations  may  be  permitted  to  change  their  cor- 

porate title,  requiring  such  proceeding  to  be  approved  by  the 
Governor. 

 ♦"♦^»  
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[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

718,993..  Car-Switching  Mechanism;  T.  A.  Ennis,  Albread, 
Ark.  App.  filed  Oct.  23,  1902.  A  grooved  block  located  in  the 
middle  of  the  track  and  curved  toward  the  side  track  is  engaged 
by  a  tongue  suspended  from  the  car. 

719,003.  Surface-Contact  Structure;  E.  M.  Hewlett,  Schenec- 
tady, N.  Y.  App.  filed  Oct.  20,  1897.  A  bolt  placed  in  an  axial 

cavity  in  a  wooden  block  has  a  contact  button  threaded  to  its  end. 
the  cavity  being  filled  with  insulating  material  surrounding  the 
bolt. 

719,006.  Trolley;  A.  J.  Johnson.  Cleveland,  O.  App.  filed  April 
14,  1902.  Automatic  means  controlling  the  spring  action  of  the 
pole  whereby  the  same  upward  force  is  exerted  at  any  angle  of  the 

pole. 
719,010.  Rail-Joint  for  Street  Car  Tracks;  J.  Jones,  Denver, 

Col.  App.  filed  May  27,  1902.  Consists  of  rail  sections  having 
abutted  inclined  ends  overlapping  each  other. 

719,020.  Railway  Electric  Motor  Cooling  System:  C.  O.  Mail- 
•  loux  and  W.  C.  Gotshall,  New  York,  N.  Y.  App.  filed  Oct.  6, 
1902.  A  controller  acts  periodically  upon  a  valve  which  admits 
compressed  air  from  any  suitable  source  into  a  piping  system 
which  conveys  the  air  to  the  motors  for  cooling  purposes. 

719,029.  Fender;  J.  McGuire,  St.  Louis,  Mo.  App.  filed  March 
31,  1902.  Relates  to  a  fender  which  will  be  lowered  into  operative 
position,  close  to  the  surface,  automatically,  upon  contact  with 
an  obstruction  or  at  will. 

719,055.  Switch-Controlling  Apparatus;  C.  W.  Squires  &  J. 
B.  Squires,  Springfield,  Mass.  App.  filed  July  2,  1902.  Relates  to 
improvements  in  electro-magnetic  apparatus  for  throwing  a  rail- 

way switch.  The  magnet  is  operated  on  a  circuit  independent  of 
the  motor  and  so  arranged  that  the  switch  tongue  is  held  im- 

movable during  the  passage  of  a  car. 

PATENT  NO.  719.112 

719,112.  Trolley  Support;  E.  Hill,  South  Norwalk,  Conn.  App. 
filed  May  7,  1902.  The  support  is  of  uniform  cross-section  and 
has  a  longitudinal  enlargement.  The  hanger  has  a  continuous 
longitudinal  recess  adapted  to  receive  said  enlargement,  said  sup- 

port being  continuous  to  extend  between  a  plurality  of  such 
hangers. 

719,180.  Electric  Car  Sign;  I.  B.  Brower,  Philadelphia,  Pa. 
App.  fikd  April  4,  1902.  A  sign  box  containing  lights  is  mounted 
upon  a  peculiarly  constructed  pivot  through  whicli  the  circuit 
leads. 

719,256.  Car  Fender;  J.  Quern,  I^.rooklyn,  N.  Y.  App.  filed 
Oct.  28,  1902.  Details. 

719.339-  Car  Wheel  and  Track  Therefor;  T.  W.  Kcstcr,  Treich- 
lers,  Pa.  App.  filed  April  3,  igo2.  Tcclh  or  serrations  cut  in  the 
periphery  of  the  wheel  at  the  side  opposite  the  flange  engage 
teeth  or  serrations  in  the  rail. 

719,412.  Railway  Crossing;  Z.  Frei,  St.  Louis,  Mo.  App.  filed 
Nov.  7,  1902.  Relates  to  the  construction  of  a  noiseless  crossing 
block. 
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719.452.  Trolley  System  for  Electric  Railways;  J.  S.  Fox,  Jack- 
son, Mich.  App.  filed  June  28,  1902.  A  third  rail  having  a  mov- 
able cap  adapted  to  be  forced  inward  by  the  trolley  wheel  to  make 

contact  with  a  conductor  located  inside  of  the  rail. 
719.453.  Railway  Rail;  J.  S.  Fox,  Jackson,  Mich.  App.  filed 

June  28,  1902.  Embodies  a  channeled  base,  a  recessed  cap  verti- 
cally perforated  at  the  lower  portion  thereof  and  a  movable  post 

extending  through  said  perforation. 
719,496.  Interlocking  Center  Bearing  for  Cars;  J.  E.  Norwood, 

Baltimore,  Md.  App.  filed  June  4,  1902.  An  interlocking  center 
bearing  designed  to  prevent  the  pulling  of  the  truck  from  beneath 
the  car  when  starting  under  a  heavy  load. 

719,512.  Street  Railway  Track;  J.  Scanlan,  Chicago.  111.  App. 
filed  Nov.  21,  igo2.  The  flanges  of  the  two  rails  extend  laterally 
in  the  same  direction,  so  that  traffic  wagons  may  readily  turn  out 
of  the  track. 

719.557-  Railway  Switch;  H.  Blanchard,  Boston,  Mass.  App. 
filed  Nov.  13,  1902.  Two  detents  in  the  bed-plate  engage  the 
switch  point  to  prevent  accidental  movement  of  the  switch. 

719,566.  Electric  Brake;  F.  E.  Case,  Schenectady,  N.  Y.  App. 
filed  July  31,  1899.  A  brake  electrically  or  mechanically  operated 
which  will  permit  independent  control  of  the  movements  of  a  car 
by  either  system  of  operation. 

719,672.  Door  Sill;  W.  O.  Jewell  &  F.  H.  Jewell,  Marion, 
Ind.  App.  filed  Aug.  5,  1902.  A  metallic  door  sill  for  cars  form- 

ing a  cap  for  a  wooden  sill  and  provided  at  its  ends  with  upwardly 
extending  pockets  arranged  to  receive  and  support  the  corner 

posts. 
719,699.  Safety  Emergency  Brake;  W.  T.  Sears,  Boston,  Mass. 

.'\pp.  filed  Sept.  6,  1902.  The  brake-shoe  is  pivoted  to  the  axle 
and  is  adapted  to  be  thrown  under  the  wheel,  said  shoe  being  pro-' vided  with  a  straight  edge  adapted  to  fit  the  tread  of  the  rail,  and 
a  series  of  friction  rollers  adjacent  to  the  periphery  of  the  wheel. 

PATENT  NO.  719,672 

719.763.    Construction  of  Underground  Conduits;  T.  E.  Devon 
shire,  Chisleliurst,  England.    App.  filed  Nov.  3,  1902.    The  con- 

duit is  formed  in  lengths,  each  consisting  of  a  concrete  body  part 
provided  with  flanges  at  the  ends  and  with  metal  network  em- 

bedded in  the  said  body  part. 

719,952.  Side-Bearing  for  Cars;  J.  E.  Norwood,  Baltimore,  Md. 
App.  filed  April  14,  1902.  Roller  bearings  so  constructed  that  an 
effective  number  of  bearing  balls  will  at  all  times  lie  between  the 
bearing  plates  or  races  to  sustain  the  body  of  the  car  and  in  which 
the  balls  will  have  free  bodily  movement  and  will  automatically 
return  to  their  normal  positions  when  pressure  is  removed  from 
them. 

12,079.  Electrical  Switch  Operating  Mechanism;  C.  B.  Russell, 
Marlboro,  Mass.  App.  filed  Aug.  13,  1901.  Details  of  the  circuits 
controlling  the  switch. 

 ♦♦♦  

PERSONAL  MENTION 

MR.  F.  J.  GUERNSEY  has  been  appointed  superintendent  of 
the  Union  Elevated  Railmad,  of  Chicago,  to  succeed  E.  W. 
Richey,  resigned. 

MR.  JOHN  D.  CAUGHELL.  secretary  of  the  Waupaca  Elec- 
tric Light  &  Railway  Company,  of  Waupaca,  Wis.,  was  married 

to  Miss  Maud  Eleanor  Rowe,  of  Waupaca,  Jan.  29. 

MR.  W.  S.  WATERBURY  has  been  elected  secretary  and 
treasurer  of  the  Ballston  Terminal  Railroad,  of  Ballston,  N.  Y., 
to  succeed  Mr.  J.  M.  Cronly,  of  New  York,  resigned. 

MR.  C.  F.  DARRACH,  formerly  superintendent  of  the  Com- 
mercial Dispatch,  of  Chicago,  has  been  appointed  freight  agent  of 

the  .St.  Louis  &  Suburban  Railway,  of  St.  Louis,  Mo. 
MR.  TI.  T.  MANVILI.L.  ..1  Milwaukee,  Wis.,  of  the  H.  W. 

Johns-Manville  Com])any,  was  married  Jan.  28  in  New  York  to 
Miss  Romaine,  daughter  of  Mr,  Frank  Hall  Romaine, 
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MR.  E.  J.  W.  DIETZ  was  appointed,  on  January  15,  traffic 
manager  of  the  Aurora,  Elgin  &  Chicago  Railway  Company. 
Mr.  Dietz  will  have  his  headquarters  at  1409-100  Washington 
Street,  Chicago. 

MR.  H.  FERNSTROM  has  been  appointed  chief  engineer  of 
the  New  York  Central  &  Hudson  River  Railroad,  with  head- 

quarters at  Grand  Central  Station,  New  York,  to  succeed  Mr.  W. 
J.  Wilgus,  who  has  been  elected  fifth  vice-president. 
MR.  CLINTON  R.  ROSSITER  has  been  appointed  by  Mayor 

Low  a  commissioner  of  the  Atlantic  Avenue  improvement  in 
Brooklyn  to  succeed  the  late  Commissioner  Steele.  Mr.  Rossi- 
ter's  familiarity  with  the  needs  of  Brooklyn  admirably  fit  him  for this  office. 

MR.  FRANK  GINN,  superintendent  of  the  Lancaster  Trac- 
tion Company,  of  Lancaster,  O.,  has  resigned  to  become  con- 

nected with  the  American  Shipbuilding  Company.  Mr.  Ginn 
went  with  the  Lancaster  Company  in  1896,  and  had  entire  charge 
of  the  work  of  installing  the  system.  His  successor  has  not  yet 
been  appointed. 
MR.  HARRY  HARTWELL,  associate  member  of  the  Ameri- 

can Society  of  Civil  Engineering,  formerly  construction  engineer 
of  the  San  Paulo  Tramway,  Light  &  Power  Company,  Ltd.,  San 
Paulo,  Brazil,  has  accepted  the  position  of  assistant  superintend- 

ent of  construction  with  the  London  office  of  J.  G.  White  &  Co., 
Ltd.,  and  will  sail  for  England  on  Feb.  14. 

MR.  M.  E.  STARK,  superintendent  of  the  Albany  &  Hudson 
Railway  &  Tower  Company,  of  Hudson,  N.  Y.,  has  resigned  from 
that  company  to  become  assistant  superintendent  of  the  local 
properties  of  the  Connecticut  Railway  &  Lighting  Company  at 
Waterbury,  Conn.  Mr.  Stark  will  be  succeeded  at  Hudson  by  Mr. 
George  Stock,  treasurer  of  the  Utica  Gas  Company. 

MR.  ARTHUR  A.  ANDERSON,  who  resigned  Dec.  i,  1902, 
as  general  manager  of  the  Pennsylvania  &  Mahoning  Valley  Rail- 

way, of  Youngstown,  O.,  has  accepted  the  position  of  general 
manager  of  the  Union  Traction  Company  of  Indiana,  with  head- 

quarters at  Anderson.  Mr.  Anderson  was  at  one  time  connected 
with  the  traction  interests  of  Indianapolis.  He  accepted  the  po- 

sition of  general  manager  of  the  Youngstown  system  about  nine 
years  ago. 
MR.  O.  W.  BRAIN,  electrical  engineer  for  the  New  South 

Wales  government  railways,  who  has  been  making  a  tour  of  in- 
spection of  the  railways  and  manufacturing  establishments  of  this 

country,  has  sailed  for  home  via  the  Hawaii  Islands.  Mr.  Brain 
was  much  gratified  by  the  uniform  courtesy  with  which  he  was 
treated,  and  he  carries  away  with  him  considerable  important  data 
regarding  American  methods  and  apparatus  which  he  collected 
during  his  visit. 

MR.  B.  S.  JOSSLYN,  general  manager  of  the  Hudson  Valley 
road,  with  headquarters  at  Glens  Falls,  N.  Y.,  has  resigned  to  ac- 

cept another  position.  He  was  previously  general  manager  of  the 
Kentucky  and  Indiana  Bridge  &  Railroad  Company.  He  held  this 
position  for  three  years  prior  to  his  appointment  with  the  Hudson 
Valley  Road,  in  September,  1902.  Mr.  Josslyn  had  a  long  experi- 

ence in  steam  railroad  operation  before  attaching  himself  to  the 
electric  railway  field. 

MR.  W.  H.  TUCKER  has  been  appointed  superintendent  of 
the  Houston  Electric  Company,  of  Houston,  Tex.,  with  entire 
charge  c/  transportation,  and  Mr.  C.  H.  Byrne  is  appointed  assist- 

ant sfcretary  and  treasurer  of  the  company,  succeeding  Mr. 
Tucker.  Mr.  Tucker  has  during  the  past  eighteeti  months  occu- 

pied the  position  of  assistant  secretary  and  treasurer.  He  came 
to  Houston  from  Columbus,  Ga.  Mr.  Byrne  comes  more  recently 
from  Dallas,  but  originally  from  the  general  offices  of  Stone  & 
Webster,  of  Boston,  Mass.,  who  control  the  Dallas  and  Houston 
systems. 

MR.  LUKE  ROBINSON,  who  was  formerly  superintendent 
of  the  Montreal  Park  &  Island  Railway,  of  Montreal,  Que.,  has 
been  appointed  assistant  superintendent  of  the  Montreal  Street 
Railway  and  Montreal  Park  &  Island  Railway.  Mr.  Robin-on 
was  with  the  Park  &  Island  Railway  up  to  the  time  that  he  wjnt 
to  Paris  with  Mr.  Duncan  McDonald.  He  returned  from  Paris  a 

few  weeks  ago.  Mr.  Robinson's  appointment  makes  necessary  a 
number  of  changes  in  the  personnel  of  the  company.  The  posi- 

tions of  the  assistant  superintendents,  who  have  heretofore  had 
charge  of  the  eastern  and  western  divisions,  are  to  be  abolished, 
and  the  o'^cers  in  charge  of  these  divisions  will  in  future  be 
known  as  division  superintendents,  and  will  report  to  the  assistant 
superintendent,  who  has  jurisdiction  over  the  entire  system. 
MR.  CHARLES  O.  KRUGER,  who  has  recently  been  ap- 

pointed general  manager  of  the  Philadelphia  Rapid  Transit  Com- 

pany, was  formerly  second  vice-president  and  assistant  general 
manager  of  the  Union  Traction  Company.  From  the  organiza- 

tion of  this  company  until  1895  Mr.  Kruger  served  as  its  secretary 
and  treasurer.  He  was  also  the  secretary  and  treasurer  of  the 

People's  Traction  Company,  which  was  one  of  the  constituent 
companies  of  the  Union  Traction  Company.  Mr.  Parsons  was 
officially  the  president  and  general  manager  of  the  Union  Traction 
Company,  but  in  the  new  organization  of  the  Philadelphia  Rapid 
Transit  Company  he  holds  the  position  of  president,  while  Mr. 
Kruger  is  general  manager.  Mr.  Kruger  was  born  in  Philadel- 

phia on  Dec.  14,  1864,  and  has  always  lived  there.  His  advance- 
ment to  his  present  position  has  been  steady  and  has  been  based 

upon  merit.  He  is  able,  energetic,  and  is  a  thorough  master  of 
all  the  details  of  the  great  organization  of  which  he  is  the  re- 

sponsible head. 
MR.  R.  C.  TAYLOR,  formerly  master  mechanic  of  the  Twin 

City  Rapid  Transit  Company,  Minneapolis,  Minn.,  has  been  ap- 
pointed assistant  to  the  general  superintendent  of  the  Brooklyn 

Heights  Railroad  Company,  Brooklyn,  N.  Y.  The  duties  of  the 
engineer  of  power  and  electrical  transmission,  which  heretofore 
covered  maintenance  and  operation  of  power  houses  and  sub- 

stations, as  well  as  the  construction,  maintenance  and  operation 
of  line  and  management  of  transmission,  have  been  divided,  and 
the  power  and  sub-station  maintenance  and  operation  have  been 
placed  in  Mr.  Taylor's  hands.  He  has  been  in  Brooklyn  about  a 
month,  during  which  time  he  has  been  enabled  to  make  a  thor- 

ough inspection  of  the  property,  and  at  the  very  commencement 
of  his  new  work  is  perfectly  familiar  with  its  details.  As  master 
mechanic  of  the  Twin  City  Railway,  Mr.  Taylor  had  charge  of 
both  power  stations  and  rolling  stock  equipment,  and  he  will  prob- 

ably devote  much  of  his  time  to  the  latter  subject  in  his  new  posi- 
tion. A  Scot  by  birth,  he  has  been  m  this  country  since  he  was 

twenty  years  of  age.  He  was  master  mechanic  for  four  years  of 
the  West  Superior  Iron  &  Steel  Company,  West  Superior,  Wis., 
and  afterwards  spent  six  years  as  mechanical  engineer  in  the  St. 
Paul  office  of  the  Buckeye  Engine  Company.  He  has  had  four 

years'  experience  in  railway  work  with  the  Twin  City  Rapid  Tran- sit Company. 

COLONEL  H.  G.  PROUT,  whose  retirement  from  the  editor- 
ship of  The  Railroad  Gazette  has  just  been  announced,  has  been 

appointed  vice-president  and  general  manager  of  the  Union 
Switch  &  Signal  Company.  Colonel  Prout  has  been  engaged  in 
editorial  work  for  the  last  sixteen  years,  and  his  work  has  com- 

manded the  respectful  consideration  of  the  engineering  fraternity. 
In  addition  to  his  regular  editorial  work.  Colonel  Prout  has  given 
lectures  before  many  prominent  engineering  organizations,  and 
he  is  now  departmental  editor  for  the  railroad  division  of  the 
Encyclopedia  Brittanica.  He  has  also  contributed  largely  to  the 
current  technical  literature  on  railroad  engineering.  He  is  a 
member  of  the  American  Society  of  Civil  Engineers,  vice-presi- 

dent of  the  Engineers'  Club,  of  New  York,  a  member  of  the 
American  Railway  Engineering  and  Maintenance  of  Way  Asso- 

ciation, of  the  Master  Car  Builders'  Association,  the  New  York 
Railroad  Club,  corresponding  member  of  the  American  Geograph- 

ical Society  and  a  member  of  the  Century  Club,  of  New  York. 
The  current  issue  of  The  Railroad  Gazette,  in  announcing  the  re- 

tirement of  Colonel  Prout,  publishes  an  appreciative  sketch  of  his 
interesting  career  by  W.  H.  Boardman,  who  has  been  associated 
with  him  in  this  work. 

MR.  JOHN  D.  KEILEY,  assistant  master  mechanic  of  the 
Brooklyn  Rapid  Transit  Company,  recently  resigned  that  posi- 

tion in  order  to  join  the  engineering  staff  of  the  New  York  Cen- 
tral &  Hudson  River  Railroad.  Although  a  young  man,  Mr. 

Keiley  has  had  exceptional  opportunities  for  following  the  im- 
provements in  electric  car  equipment  during  the  last  few  years, 

especially  with  regard  to  multiple-unit  control  systems,  and  he 
has  obtained  a  number  of  valuable  patents  on  devices  of  his  own 
invention.  He  left  Johns  Hopkins  University  in  1893.  after  taking 
the  four  years'  scientific  course,  with  special  attention  to  elec- 

trical engineering,  but  instead  of  immediately  taking  up  elec- 
tricity he  spent  a  number  of  years  in  the  South  engaged  in  civil 

engineering  work.  In  the  spring  of  1899  he  came  to  the  Brooklyn 
road  to  take  a  position  in  the  track  department,  where,  after  a  few 
months,  he  was  rnade  assistant  engineer  and  assigned  to  the 
larger  of  the  two  divisions  of  the  Brooklyn  Rapid  Transit  Com- 

pany's lines.  Later  he  was  transferred  to  the  electrical  engineer- 
ing department,  then  under  the  late  R.  P.  Brown,  and  since  then 

has  been  prominently  connected  with  the  electrical  engineering 
work  of  the  road,  particularly  the  installation  of  heavy  elevated 
equipment  and  extensive  tests  and  consequent  improvements 
which  have  been  made  in  connection  with  the  equipment  of  both 
elevated  and  surface  lines.  Mr.  Keiley  commenced  his  new  work 
on  Feb.  i  with  the  title  of  assistant  electrical  engineer. 
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EDITORIAL  NOTICE 
Street  railway  news,  and  all  information  regarding  changes  of  officers,  new 

equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly 
appreciated  for  us?  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  office  not  later 
than  Tuesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 
THE  STREET  RAILWAY  JOURNAL, 

J14  Liberty  Street,  New  York. 

The  New  Association 

At  last  the  electric  railways  of  this  country  have  an  organiza- 
tion which  appeals  directly  to  the  electrical  and  mechanical 

men.  This  is  naturally  one  result  of  the  evolution  in  the  trans- 
portation field.  The  higher  the  development  of  a  husiness  the 

more  it  is  necessary  to  specialize.  It  has  been  evident  for  some 
time  that  the  electric  railway  business  has  developed  to  a  point 

where  the  convention  proceedings  of  the  American  Street  Rail- 
way y\ssociation  are  too  general  in  character  to  get  the  best 

results  in  the  discussion  of  mechanical  and  electrical  matters. 

The  men  of  intimate  practical  knowledge  of  mechanical  and 
electrical  details  have  heretofore  taken  little  advantage  of  the 

opportunity  to  make  themselves  heard  at  the  national  conven- 
tions, and  this  is  not  altogether  strange,  for  presidents  and 

general  managers  have  always  been  the  active  spirits  in  these 
meetings,  and  the  master  mechanics  have,  in  the  main,  attended 

as  spectators,  and  devoted  their  time  principally  to  the  inspec- 
tion of  exhibits  or  an  exchange  of  views  with  those  engaged  in 

similar  pursuits. 
The  time  is  certainly  ripe  for  the  new  American  Railway 

Mechanical  and  Electrical  Association.  The  meeting  at  Cleve- 
land this  week  was  a  most  enthusiastic  gathering ;  the  attend- 
ance was  large,  and  the  results  entirely  satisfactory.  The  ad- 

dition of  this  allied  organization  to  the  next  national  meeting 
will  mark  a  new  era  in  electric  railway  conventions.  The  or- 

ganization scheme  has  been  conservatively  worked  out,  vesting 

the  voting  power  in  companies,  Init  giving  an  opportunity  to 

master  mechanics  and  engineers  personally  to' become  associate 
members,  with  all  privileges  save  voting.  That  the  authority 
of  a  company  should  be  behind  each  vote  seems  advisable,  since 
in  future  action  is  likely  to  be  necessary  oh  standards,  which 

will  permit  interchange  of  rolling  stock  on  interurban  roads 
and  other  matters  involving  large  expenditures  by  companies 
themselves.  Now  that  the  new  association  is  ready  to  go  ahead 
on  definite  lines,  and  already  has  an  influential  membership, 
there  should  be  no  hesitation  on  the  part  of  any  company  about 

joining  the  movement  and  getting  the  many  benefits  that  will 

result  from  membership.  That  all  the  conditions  may  be  under- 
stood, the  constitution  and  by-laws  are  printed  in  full  in  this 

number,  along  with  a  summary  of  the  proceedings  of  the  recent 
Cleveland  meeting  at  which  they  were  adopted. 

Report  of  the  New  York  Railroad  Commissioners 
The  report  of  the  State  Board  of  Railroad  Commissioners  on 

the  New  York  traffic  situation  was  made  public  Feb.  11,  and  is 
published  in  full  in  this  issue.  The  report  is  an  able  document 
and  we  recommend  a  careful  perusal  of  it  to  our  readers.  It 
may  be  roughly  divided  into  four  sections :  First,  a  general 
discussion  of  the  problem  and  of  the  causes  which  led  to  the 

existing  traffic  congestion  in  New  York ;  second,  a  considera- 

tion of  the  complaints  made  by  the  Merchants'  Association ; 
third,  recommendations  for  limited  early  relief ;  fourth,  sug- 

gestions for  securing  permanent  relief. 

The  childishness  of  the  demand  to  secure  better  transporta- 
tion facilities  by  the  mere  putting  on  of  more  cars  is  con- 

clusively shown  by  the  Commissioners  who  rightly  put  the 

greater  part  of  the  blame  for  the  present  condition  of  affairs 

on  the  past  dilatoriness  of  the  city  authorities.  If  any  indus- 
trial or  transportation  enterprise  should  have  been  conducted 

with  the  same  absurd  disregard  for  the  future  as  have  been  the 

affairs  of  New  York  City  by  the  municipal  authorities,  bank- 
ruptcy would  have  been  the  result  long  ago.  As  an  instance  of 

this  the  report  quotes  a  conspicuous  example  in  the  bridge  com- 
munication between  Brooklyn  and  Manhattan.  In  spite  of  the 

enormous  demand  for  transportation  between  these  two  bor- 

oughs only  a.  single  bridge  connects  them,  and  that  was  com- 
pleted and  put  in  use  twenty  years  ago.  The  same  lethargy  has 

characterized  the  action,  or  inaction,  of  the  city  authorities  in 
various  other  directions,  and  the  resultant  loss  to  the  city  has 
been  incalculable.  We  sincerely  trust  that,  costly  as  this  ex- 

perience has  been,  its  lessons  will  not  be  lost  upon  the  city 

authorities.  The  present  is  as  critical  a  time  as  any  in  the  his- 
tory of  the  city  as  far  as  transportation  relief  is  concerned,  and 

if  the  same  disregard  for  the  future  of  the  city  be  followed  now 
as  has  been  pursued  in  the  past  the  result  may  be  even  more 
disastrous  than  that  caused  by  previous  errors  of  judgment. 

The  complaints  made  by  the  Merchants'  Association  are  then 
considered.  As  pointed  out  in  a  recent  editorial  in  this  paper 

a  number  of  the  recommendations  of  the  Merchants'  Associa- 
tion were  withdrawn  after  consultation  with  the  Board  and 

eight  only  were  retained.  As  thus  modified  the  position  of  the 
Association,  as  we  have  pointed  out,  did  not  differ  in  any 
material  point  from  that  of  the  expert  of  the  Board  or  even  of 
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the  railway  company  itself,  with  the  single  exception  of  the 
demand  made  by  the  Association  for  the  employment  of  two 

conductors  on  each  car.  On  the  question  of  two  conductors  for 

each  car  "the  Board  does  not  believe  that  it  would  tend  to  check 
overcrowding  of  the  cars  or  Ijetter  the  car  movement,  which 
are  the  two  chief  aims  in  the  present  effort  to  find  relief.  So  far 
as  the  exemption  of  passengers  from  injury  are  concerned,  the 
facts  of  record  show  that  the  percentage  of  casualties  arising 
from  causes  which  a  second  conductor  might  avert  is  very 
small,  and  that  in  all  other  than  rush  hours  the  second  conductor 

on  a  car  would  be  a  superfluity  and  a  nuisance."  The  Board,  in 
our  opinion,  could  very  properly  have  added  that  besides  being 
a  nuisance  the  employment  of  a  second  conductor  would  be  an 

absolute  menace  to  the  safety  of  passengers,  owing  to  the  in- 
evitable division  of  responsibility  between  the  two  conductors. 

But  it  is  gratifymg  that  the  Board  has  taken  the  stand  which  it 

has  on  a  proposal  having  the  mischievous  character  which  this 
demand  possesses. 

Certain  reconnneiidations  are  made  l^y  the  Board  for  limited 
early  relief,  and  relate  principally  to  police  improvement  in  the 
regulation  of  wagon  traffic.  When  this  has  been  accomplished 

it  is  believed  that  the  company  can  successfully  operate  a  con- 
siderably larger  number  of  cars  than  at  present.  The  signifi- 

cant statement  is  also  made  that  tlie  Board  is  considering  the 
advisability  of  a  regulation  that,  during  evening  rush  hours,  the 
northbound  cars  in  certain  parts  of  the  city  shall  stop  only  at 
the  intersections  of  the  odd  numbered  streets,  and  that  during 
the  morning  rush  hours  the  southbound  cars  shall  stop  only  at 
the  even  numbered  streets.  No  recommendation  of  this  kind 

lias  yet  been  made  by  the  Board,  but  we  believe  that  it  would 
be  a  step  in  the  right  direction.  There  is  absolutely  no  reason 
why,  with  streets  only  250  ft.  apart,  stops  should  be  made  on 
every  corner.  It  is  not  only  expensive  in  the  way  of  wheels, 

brake-shoes  and  power,  but  affords  a  serious  delay  to  the  move- 
ment of  the  cars.  This  is  one  direction  in  which  foreign  rail- 

way practice  is  superior  to  our  own,  in  that  stops  are  only  made 
at  definite  points,  which  are  a  considerable  distance  apart. 

Taxation  of  Street  Railway  Properties 

A  contributor  to  "Municipal  Affairs,"  who  discusses  the 
transportation  problem  of  the  larger  American  cities,  suggests 
immunity  from  taxation  for  the  street  railway  companies.  It  is 
contended  that  if  the  corporations  were  relieved  of  this  expense 
and  the  patrons  of  the  system  permitted  to  enjoy  the  advan- 

tages derived  from  its  expenditure,  the  public  would  be  greatly 
benefited.  The  condition  of  the  masses  might  be  materially 
improved  by  placing  within  their  reach  transportation  facilities 
that  would  enable  them  to  live  in  suburban  districts,  where  they 
could  enjoy  light  and  air  and  sunshine,  and  not  be  huddled  and 

herded  like  cattle  in  tenement  districts.  "Instead  of  expending 
millions  through  its  health  and  police  departments  in  the  effort 

to  make  the  tenement  districts  habitable,"  says  the  author 

already  quoted,  "cities  might,  with  more  judgment,  remit  taxa- 
tion of  street  railways  and  other  urban  transit  lines  and  at  the 

same  time  secure  a  reduction  in  the  rates  of  fare."  City 
officials  throughout  New  York  have  displayed  an  eagerness  to 
tax  corporations,  especially  in  the  matter  of  franchises,  that 
leaves  little  room  for  hope  of  immediate  relief. 

We  do  not  believe  that  there  is  any  general  demand  for  re- 
duction in  the  rate  of  fare  charged  by  the  street  railway  com- 

panies, and  the  action  of  the  Chicago  City  Council,  Feb.  9,  in 
dismissing  a  proposal  of  this  kind,  supports  this  opinion,  but  a 
more  liberal  policy  toward  the  companies  in  other  matters  would 
enable  them  to  do  much  in  the  way  of  improvements.  This 

change  should  not  be  restricted  to  financial  affairs,  by  any 
means,  but  should  be  extended  to  all  the  relations  between  the 

corporations,  the  city  and  the  public.  At  present  every  effort 
toward  improvement  and  extension  is  met  with  objections  on 

the  part  of  politicians,  and  a  demand  for  "remuneration," 
although  in  most  cases  extensions  mean  heavy  expenditure 

without  any  immediate  return ;  in  fact,  many  of  the  improve- 
ments that  have  been  made  in  the  suljurban  service  of  New 

York  and  other  large  cities  have  not  yielded  any  return  for  a 

long  time,  and  often  these  lines  are  operated  for  years  at  con- 
siderable loss.  The  experience  of  practical  railroad  managers 

does  not  lend  much  encouragement  to  the  idea  proposed  in 

"Municipal  Affairs;"  the  tendency  is  all  in  the  other  direction, 
as  was  illustrated  in  the  treatment  of  the  Pennsylvania  tunnel 

project.  Yet  it  is  encouraging  to  find  recognition  of  the  fact 

that  the  present  attitude  of  cities  toward  street  railway  com- 
panies is  detrimental  to  the  best  interests  of  the  community 

served,  and  it  is  possible  that  the  present  discussion  of  the 
problems  involved  may  result  in  diffusion  of  this  knowledge 

among  the  public  generally,  and  secure  better  treatment  of  the 
transportation  companies  at  the  hands  of  municipalities. 

Chicago  Transfer  Problem 

In  all  discussions  of  plans  for  improving  the  transportation 

facilities  of  Chicago  the  necessity  for  a  universal  transfer  sys- 

tem is  urged,  and,  so  far  as  the  public  is  concerned,  it  is  con- 
tended that  important  concessions  nmst  be  made  by  the  com- 

panies along  this  line  before  any  further  extensions  of  fran- 
chises are  granted.  The  recent  decision  of  the  Supreme  Court 

of  Illinois  confirming  the  position  taken  by  the  city  that  com- 
panies controlled  and  operated  by  the  same  management  or 

interests  are  to  be  considered  as  comprising  one  system,  that 

only  one  fare  may  be  collected  in  such  cases  and  that  transfers 

must  be  issued,  has  given  much  encouragement  to  the  advo- 
cates of  the  one-city-one-fare  idea,  and  has  brought  into 

greater  prominence  the  plan  to  extend  this  arrangement  to  all 
divisions  of  the  city,  so  as  to  embrace  the  lines  of  the  Chicago 

City  Railway  Company  as  well  as  the  Chicago  Union  Traction 
Company  and  the  Consolidated  Traction  Company. 

There  are,  however,  many  objections  to  such  a  plan  from  the 

operators'  viewpoint,  and  these  will  have  to  be  taken  into  con- 
sideration in  fixing  the  terms  between  the  city  and  the  railways, 

and  between  the  several  operating  companies  themselves.  In 

the  Arnold  report  on  the  Chicago  situation  this  problem  re- 
ceived a  great  deal  of  attention,  and  several  plans  were  dis- 
cussed with  the  view  of  showing  the  difficulties  that  would  be 

encountered  as  well  as  the  advantages  to  be  derived  from  such 
a  radical  change. 

It  would  be  impossible  to  introduce  a  universal  transfer 
system  in  Chicago  under  divisional  ownership  and  the  present 
routing  of  cars  without  doing  great  injustice  to  the  operating 
companies  and  inviting  wholesale  abuse  of  these  privileges. 
The  experience  of  the  Chicago  Union  Traction  Company  and 
the  Consolidated  Traction  Company,  since  the  transfer  decision 
of  the  Supreme  Court  went  into  effect,  confirms  this  view  and 
emphasizes  the  necessity  of  rearranging  the  downtown  terminal 

facilities  of  the  several  systems  and  providing  additional  ac- 
commodations before  attempting  to  exchange  traffic  between 

the  South  Side  lines  and  those  of  the  North  Division  and  West 

Division.  At  present,  as  has  been  shown  in  the  Arnold  report, 
the  cars  entering  the  retail  and  office  district  of  Chicago  cannot 
take  care  of  the  traffic  that  is  offered,  and  for  this  reason  many 

people  who  live  within  2  miles  of  their  places  of  business  do 
not  rely  upon  the  street  cars  during  the  rusli  hours.    When  it 
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is  remembered  that  it  is  within  the  section  in  which  this  con- 

gestion is  experienced  that  the  transfers  between  the  several 

divisions  of  the  city  would  have  to  be  made,  it  will  be  recog- 

nized at  once  as  an  impracticable  plan  under  existing  con- 
ditions. Of  course,  a  consolidation  of  all  the  street  railway 

interests  of  the  city  would  make  it  imperative  under  the  law  to 
furnish  transfers,  but  with  joint  ownership  of  tracks  in  the 
downtown  districts  this  would  not  be  necessary  unless  a  special 

arrangement  was  entered  into  between  the  city  and  the  com- 
panies. The  city  may  insist  upon  universal  transfers  as  a  con- 

dition of  settlement  of  the  transportation  problem,  and  it  seems 
to  be  the  general  belief  that  this  will  be  the  attitude  of  the 

municipal  administration  when  the  subject  comes  up  for  final 
determination.  Under  the  circumstances  it  is  interesting  to 
examine  the  conditions  of  operation  and  the  plans  proposed  for 
relieving  the  congestion  and  making  possible  the  granting  of 
transfers  to  all  parts  of  the  city. 

First  of  all,  the  population  of  Chicago  is  so  distributed  that 
the  districts  served  by  the  several  companies  are  very  unequal, 
that  of  the  North  Division  and  West  Division  being  greatly  in 
excess  of  that  of  the  South  Side,  and  it  is  presumed,  therefore, 
that  the  number  of  persons  transferred  from  the  North  Side 

and  West  Side  lines  to  the  City  Railway  system  would  have 
approximately  the  same  relative  proportion;  but  it  is  believed 
that  this  would  be  equalized  by  return  fares.  About  80  per  cent 
of  the  total  travel  is  to  and  from  the  business  district,  and  a 

large  percentage  of  passengers  would  take  advantage  of  this 
privilege  if  prompt  service  and  convenient  transfer  points  were 
offered.  At  present  the  holder  of  a  transfer  from  one  line  to 

another  in  the  business  center  would  be  compelled  to  walk 

from  one  to  four  blocks,  and  under  the  double-fare  system 
passengers  desiring  to  utilize  both  systems  must  often  walk 
considerable  distances  in  changing  from  one  to  another.  This 
disadvantage  discourages  travel,  and  would  doubtless  be 

eliminated  in  any  plan  adopted  for  a  reorganization  of  the 
transportation  business  either  under  unified  management  or 
with  the  view  of  exchanging  traffic.  A  general  plan  of  unified 

operation  has  been  proposed  by  Mr.  Arnold,  including  a  com- 
prehensive subway  system  and  a  belt  surface  line  connecting 

railway  stations  and  other  important  points.  The  principal 
advantages  of  this  proposed  plan,  which  was  described  and 
illustrated  fully  in  the  Street  Railway  Journal  of  Jan.  24, 
as  Subway  Plan  No.  2,  are  the  elimination  of  the  surface  cars 

from  the  downtown  district,  with  the  exception  of  the  belt  line 

mentioned;  improved  terminal  facilities  afforded  by  the  sub- 
ways, and  the  introduction  of  a  universal  transfer  system,  in 

which,  it  is  claimed,  no  injustice  would  be  done  the  railways. 
Under  this  arrangement  three  main  subways  will  enter  the 

downtown  district  from  the  West  Side,  extending  to -the  Lake 
Front,  with  auxiliary  lines  affording  loops  and  additional  trans- 

fer points,  and  three  low-level  tunnels  used  by  the  North  Side 

<-ind  South  Side  cars,  which  will  be  carried  beneath  the  subways 
from  the  West  Side.  In  support  of  this  plan  it  is  pointed  out 
that  the  business  center  of  the  city  would  be  underlaid  with  a 

system  of  subways  intersecting  each  other  at  right  angles  and 
at  a  sufficient  number  of  points  to  enable  passengers  to  travel 
from  almost  any  point  in  the  business  district  to  almost  any 
other  point  at  the  least  possible  inconvenience.  A  feature  that 
commends  it  to  favorable  consideration  is  the  obstacles  it 

l)laces  in  the  way  of  those  who  would  use  transfers  improperly. 
Tn  order  to  get  on  a  car  the  passenger  must  pay  a  cash  fare  and 
pass  through  a  subway  entrance.  In  transferring  from  a  high- 
level  subway  car  to  any  other  high  or  low-level  subway  car,  the 
])assenger  cannot  go  to  the  surface  to  dispose  of  his  transfer. 

but  must  take  some  car  and  use  his  transfer  himself.  Once  he 

goes  to  the  surface  to  dispose  of  the  transfer  it  loses  its  value, 
as  no  one  can  enter  the  subway  on  a  transfer.  There  would  be 
no  demand  for  a  transfer  by  any  one  already  in  the  subway, 

because  persons  entering  the  subway  must  first  pay  cash  fare, 
and  once  in  they  are  all  on  the  same  footing. 

Outside  of  the  business  district  conditions  will  remain  the 

same  so  far  as  transfers  are  concerned.  There  will  probably  be 

more  or  less  petty  swindling  as  long  as  surface  lines  are  oper- 
ated and  transfers  are  given,  but  in  the  downtown  section 

where  the  several  systems  converge,  and  it  is  proposed  to  ex- 
tend the  transfer  privileges  from  one  system  to  the  others,  a 

new  condition  is  created,  and  unless  some  plan  is  adopted  that 
will  protect  the  companies  from  the  abuse  of  these  privileges 

they  ought  not  to  be  expected,  and  they  cannot  in  justice  be 

required,  to  adopt  a  universal  transfer  system.  Mr.  Arnold's 
plan  looks  practical  on  paper;  whether  it  will  prove  adapted 

to  Chicago's  needs  remains  to  be  seen.  He  has  evidently  done 

his  utmost  to  guard  the  companies'  interests  as  well  as  provide 
the  city  with  an  efficient  system.  In  the  present  condition  of 
affairs  it  forms  an  interesting  contribution  that  may  well  be 
studied  by  all  who  are  interested  in  the  problem  of  relieving  the 
situation  in  Chicago. 

Gaging  the  Third  Rail 
The  installation  of  the  third  rail  on  an  interurl^an  road  differs 

materially  in  some  respects  from  its  installation  on  elevated 
roads.  On  an  elevated  road  nothing  but  accurately  sawed  ties 
are  used  for  any  of  the  construction.  On  an  interurban  road 
it  is  likely  to  be  the  case  that  hewn  ties  are  used  for  both  track 
and  third  rail,  with  the  result  that  great  care  must  be  exercised 
at  every  tie  where  the  third  rail  is  supported,  to  see  that  it  is 

accurately  gaged,  not  only  as  to  distance  from  the  track  rails 
but  also  as  to  height.  Although  there  has  not  been  any  serious 

trouble  on  any  third-rail  interurban  lines  with  flashing  at  the 
contact-shoe,  what  little  trouble  there  has  been  is  in  no  small 
measure  due  to  variations  in  the  height  of  the  third  rail.  It 
seems  to  be  true  with  the  third  rail,  as  it  is  well  known  to  be 

with  the  trolley,  that  the  best  preventive  of  trouble  through 
poor  contact  is  a  smooth,  well  aligned  track.  If  the  track  is 
not  smooth  and  evenly  ballasted  there  will  be  vibration  of  the 
truck  frame,  of  course,  which  tends  to  make  poor  contact 
between  the  shoe  and  third  rail.  If,  added  to  this,  there  is  a 
variation  in  the  height  of  the  third  rail  relative  to  the  track 
rails,  the  case  is  made  much  worse.  Any  increase  in  speed,  of 

course,  magnifies  the  difficulties  with  poor  contact.  A  shoe 
which  may  ride  evenly  on  the  third  rail  all  the  time  at  30  miles 
an  hour  will  jump  considerably  at  60  miles  an  hour.  There  are 

certain  inherent  reasons  why  a  contact-shoe,  dependent  upon 
a  spring,  should  maintain  a  more  even  contact  with  the  third 

rail  than  one  dependent  upon  the  weight  of  a  heavy  cast-iron 
shoe.  The  explanation  of  this  is  obvious.  The  inertia  of  a  cast- 
iron  shoe,  heavy  enough  to  make  good  rubbing  contact,  is  so 
great  that  it  will  not  quickly  change  its  direction  with  the 
variations  due  to  vibrations  of  the  truck  frame  carrying  the 

shoe  or  variations  in  the  third-rail  gage.  If  a  somewhat  lighter 
shoe  be  used,  and  the  spring  be  depended  upon  to  give  contact 
pressure,  there  will  not  be  the  amount  of  inertia  in  the  shoe  that 
there  would  be  in  the  former  case,  and  it  will  take  up  the 
vibrations  more  quickly. 

The  third  rail  appears  to  be  something  that  we  will  have  with 

us  as  long  as  low  voltage  direct-current  motors  are  used  in 
heavy  electric  railway  work,  so  that  problems  connected  with  it 
sliould  receive  full  consideration  at  this  important  juncture. 
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[  STEAM  RAILROAD  CONVERTED  TO  ELECTRIC  SYSTEM 

Another  example  of  the  conversion  of  an  old  steam  railway 
line  into  a  modern  electric  system  is  afforded  in  the  Cincinnati, 
Georgetown  &  Portsmouth  Railroad,  which  has  just  been 
placed  in  operation  with  the  new  equipment.  The  conditions 
under  which  the  change  was  made  and  the  effect  which  the 
transformation  will  have  upon  the  policy  of  the  company  and 
the  possibilities  of  the  property  form  an  interesting  chapter  in 
the  history  of  electric  railroading. 

The  Cincinnati,  Georgetown  &  Portsmouth  Railroad  Com- 

of  the  promoters  of  the  Toledo,  Fremont  &  Norwalk  Railway, 
now  a  part  of  the  Lake  Shore  Electric  system.  Plans  were 
immediately  made  for  changing  from  narrow  gage  to  standard 
gage  and  equipping  the  road  with  electricity.  The  company 
decided  to  retain  its  original  charter,  and  the  change  of  power 
was  made  under  an  act  passed  by  the  Ohio  Legislature  in  1896, 

covering  "electricity  as  a  motive  power  upon  railroads,"  and 
making  the  following  provision :  "Upon  any  railroad  hereto- 

fore or  hereafter  constructed  in  this  State,  electricity  may  be 
used  as  a  motive  power  in  the  propulsion  of  cars ;  provided, 

however,  that  Ijefore  any  line  of  poles  and  wires  shall  be  con- 

YARDS  OF  CINCINNATI,  GEORGETOWN  &  PORTSMOUTH  RAILWAY,  SPIOWING  COMPLICATIONS  OF  TRACKS  CAUSED 
BY  THREE  GAGES 

pany  was  chartered  in  1872  to  build  and  operate  a  steam  rail- 
road from  Cincinnati  through  Hamilton,  Clermont,  Brown, 

Adams  and  Scioto  Counties  to  Portsmouth.  The  line  was  com- 
pleted to  Georgetown  in  1874.  and  has  been  operated  as  a  steam 

road  to  that  point  ever  since.  While  the  road  was  always  in 
fair  financial  condition,  the  depreciation  of  the  equipment 
caused  the  operating  expenses  to  form  a  high  percentage  of 
gross  earnings,  while  the  inability  to  improve  the  passenger 
service  and  reduce  the  rates,  together  with  the  disadvantage  of 
a  narrow  gage  of  3  ft.,  made  it  impossible  to  keep  pace  with 
the  demands  of  a  growing  territory. 

On  Oct.  I,  1901,  the  property  was  purchased  by  W.  R.  Todd 
&  Company,  Cincinnati  bankers,  and  A.  W.  Comstock,  of 
Detroit,  tlic  latter  an  experienced  electric  railway  man  and  one 

structed  through  or  along  the  streets,  alleys  or  public  grounds 

of  any  municipal  corporation,  plans  of  such  construction  shall 
be  submitted  to  and  approved  by  the  Council  of  such  municipal 

corporation." It  will  be  seen,  therefore,  that  this  line  differs  from  the 

majority  of  electric  railroads  operating  in  Ohio,  and  that  it 
enjoys  all  the  privileges  of  a  steam  road. 

The  first  step  made  by  the  new  owners  was  to  change  the 
line  to  standard  gage.  This  was  done  in  the  short  space  of  four 
hours.  All  the  spikes  on  one  side  of  one  of  the  rails,  and  all 
but  every  fifth  spike  on  the  other  side  of  the  same  rail  were 
drawn  beforehand.  The  last  narrow-gage  train,  an  excursion 

party  in  ten  coaches,  drawn  by  two  locomotives,  went  over  the 
line  in  the  morning,  and  the  crowd  came  back  in  the  afternoon 
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on  a  standard-gage  train.  The  old  narrow-gage  train  still 
stands  on  the  siding  at  Georgetown,  and  it  will  probably  re- 

main there  until  it  is  sold  as  scrap.  The  company  leased  several 
standard  gage  equipments,  and  during  the 
electrification  two  passenger  trains  a  day  were 
operated  each  way.  Two  branches  were  built 
while  the  change  of  equipment  was  going  on, 
one  from  the  main  line  at  the  Cincinnati 

Water  Works  to  Coney  Island,  on  the  Ohio 
River,  a  distance  of  9  miles,  where  a  very 
popular  summer  resort  is  located,  and  the 
other  from  Olive  Branch,  a  distance  of  3 
miles,  to  Batavia,  the  county  seat  of  Clermont 
County. 

Through  a  queer  combination  of  circum- 
stances the  first-mentioned  branch  was  laid 

with  a  broad  gage  (5.25)  as  well  as  standard 
gage.  The  old  steam  road  operated  only  to 
Carrel   Street  station,   formerlv   known  as 

was  made,  thirty-seven  wood  and  steel  trestles.  Nearly  all  of 
the  wooden  structures  have  been  abandoned,  and  in  their  place 
fills  made,  while  the  balance  have  been  strengthened  so  as  to 

i    ■  VE^  J^.''-  ■ 

D..  A  ̂   S 

:  s  c 

C.  G.  &  P.  R.R.  IVAIN  LINE»^™^™ "  OMMBUS  LINES  -- 
■  ■     UNFINISHED  LINES 

—  7- 

LONG  STEEL  BRIDGE  AND  JUNCTION 

Columbia,  where  connection  was  made  with  tlie  Penn- 
sylvania suburljan  trains.  The  new  company  made  a  traffic 

arrangement  with  the  Cincinnati  Traction  Company  to 

operate  into  the  center  of  the  city  over  its  tracks,  a  dis- 
tance of  5  miles,  but  as  the  city  company  employs  the  wide 

gage  and  double  trolley  system,  the  railway  company  will 
be  unable  to  take  advantage  of  this  arrangement  until  the 
plans  of  the  new  terminal  company,  formed  by  the  Cincinnati 
Traction  Company,  materialize.  In  the  meantime,  desiring  to 

■secure  the  full  advantage  of  the  Coney  Island  business,  the 
company  purchased  a  number  of  cars  conforming  to  the  city 
gage  and  equipped  with  double  trolleys,  and  these  were  placed 
in  operation  as  soon  as  the  spur  line  could  be  completed.  Thus, 
between  Carrel  Street  and  the  Coney  Island  junction,  for 

several  weeks,  there  was  probably  the  most  remarkable  com- 
plication of  gages  ever  knfjwn  in  the  history  of  railroading. 

At  the  same  time  there  were  in  actual  operation  narrow-gage 
passenger  trains,  standard-gage  construction  trains  and  broad- 
gage  street  cars.  The  complication  of  tracks  at  the  Carrel 
Street  terminal  yard  is  shown  in  one  of  the  accompanying 
illustrations. 

ROADBED  CONSTRUfliON 

In  addition  to  changing  the  gage  the  new  owners  have  made 

vast  improvements  in  the  roadbed,  'l  lic  line  traverses  high 
table  land,  and  owing  to  the  difficulty  in  reaching  it  through 
heavy  cuts  and  deep  fills,  there  were,  up  to  the  time  the  change 

MAP  OF  CINCINNATI,  GEORGETOWN  &  PORTSMOUTH  RY,  AND  CONNECTIONS 

permit  heavy  freight  trains  to  pass 
over  them.  Nearly  400,000  cu.  yds. 
of  material  were  used  in  making 
these  fills,  and  at  the  present  time 
the  roadbed  is  in  excellent  condition. 

New  70-lb.  steel  rail  has  since  been 
laid  over  half  the  road,  and  6o-lb. 
rail  on  the  rest.  New  standard  gage 
white  oak  ties  have  been  laid  over 
the  entire  length  of  the  road,  and  the 
roadbed  ballasted  with  washed 

gravel.  Several  very  fine  steel 
bridges  were  built  a  few  years  ago, 

and,  fortunately,  they  were  made 
standard  width,  to  provide  for  pos- 

sible broadening  of  gage.  One  of 
these  bridges,  which  is  x8oo  ft.  long, 
600  ft.  being  iron  work,  forms  the 

subject  of  one  of  the  accompanying- illustrations.  It  is  110  ft.  above 
water. 

The  right  of  way  is  owned  in  fee 
for  almost  the  entire  distance.  It 

is  60  ft.  wide  througli  the  country,  while  in  several  of  the 
towns  it  is  wider,  furnishing  ample  space  for  sidings.  The 

TYPICAL  BRIDGE  OVER  HIGHWAY  CROSSING 
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track  is  fenced  on  both  sides  with  American  Steel  &  Wire 

fencing,  and  there  are  cattle  guards  at  all  crossings.  A  private 
night  of  way,  60  ft.  wide,  has  been  secured,  and  surveys  made  to 
extend  the  road  to  West  Union,  the  seat  of  Adams  County, 
which  at  present  has  no  railroad  facilities  of  any  kind.  This 
will  add  25  miles  to  the  main  line,  giving  the  system  a  total 
of  72  miles,  including  8  miles  of  siding.  This  extension  will 
be  bult  this  year,  and  it  is  quite  probable  that  in  another  year 
the  line  may  be  extended  to  Portsmouth.  The  maximum  grade 
on  the  extension  will  be  i  per  cent.  The  average  grade  on  the 
present  line  is  less  than  i  per  cent,  although  there  are  several 
rather  severe  grades  for  short  distances.    The  accompanying 

STEEL  ISRiUGE  AT  JUNCTION  OF  TWO  DIVISIONS,  SHOWING  COMPLTt  ATK  )NS 
OF  THREE  GAGES 

he  spent  his  early  years  and  the  tannery  where  he  worked  until 
he  went  to  West  Point,  are  pointed  out  to  every  visitor. 

It  is  a  noteworthy  fact  that  while  the  greater  number  of  Ohio 
towns  have  shown  steady  gains  in  population  this  territory 
stood  still  for  a  score  of  years.  Within  the  last  three  or  four 
years,  however,  the  country  seems  to  have  taken  on  new  life. 
The  remarkable  growth  of  Cincinnati  and  nearby  cities,  the 

increased  demand  for  food  products,  the  advent  of  the  tele- 
phone, and  now  the  marked  improvement  in  the  railroad  facili- 

ties seem  to  be  changing  the  entire  aspect  of  this  territory.  A 
sample  of  the  primitive  life  which  is  fast  being  superseded  is 

shown  in  the  cut  of  a  "squatter's"  home.  A  man,  his  wife,  ten 
children  and  several  dogs  occupy  this  resi- 

dence. The  company  desired  to  build  a  new 

bridge  on  a  line  with  the  house,  but  the  occu- 
pants declined  to  vacate,  so  the  company  de- 
cided to  build  its  track  over  them.  The  pas- 

senger in  the  handsomely  appointed  electric 
car  can  look  down  the  chimney  of  this  relic  of 
the  early  days  of  the  nineteenth  century. 

The  population  of  the  several  towns  on  the 
line  follows : 

Cincinnati    450,000 
California    800 
Mt.  Washington   1,000 
Forestville    300 
Mt.  Carmel   1,000 
Snmmerside    200 
Olive  Branch   300 
Batavia    2,500 
Amelia   1,000 
Bethel    2,500 
Haniersville    800 
Georgetown    3,000 
Russellville    800 
Eckmansville    1,000 
West  Union   2.500 

map  shows  the  route  of  the  line  with  extensions,  proposed  and 
tributary  lines. 

INDUSTRIES  AND  POPULATION 

The  country  traversed  is  largely  agricultural.    There  are 
thousands  of  acres  of  fruit  farms  and  immense  quantities  of 

tobacco  are  raised  in  this  district.    At  Georgetown  the  com- 
pany maintains  a  large  tobacco  warehouse,  and  at  this  point 

Other  tributary  population  is  about  20,000. 

PASSENGER,  FREIGHT  AND  EXPRESS  SERVICE 

Freight  has  always  been  the  heavy  end  of  the  business  of  the 
Cincinnati,  Georgetown  &  Portsmouth.  This  has  been  divided 
into  two  classes,  the  ordinary  freight,  and  what  has  been 

designated  as  "fast  freight,"  more  properly  express.  The 
reason  for  this  appellation  is  that  being  a  railroad  company  it 

is  not  chartered  to  engage  in  the  express  business.  The  re- 
lation existing  between  the  road  and  other  steam  roads  has 

always  been  very  friendly,  and  there  is  no  reason  to  believe 
lliat  the  change  of  power  will  make  any  difference  in  these 

PRIMITIVE  HOME  DIRECTLY  UNDER  LONG  TRESTLE  OF  CIN- 
CINNATI, GEORGETOWN  &  PORTSMOUTH  RAILWAY 

millions  of  pounds  of  fine  tobacco  are  handled.  There  are  a 
number  of  fruit  canneries,  which  do  a  very  large  business,  and 
there  are  a  large  number  of  poultry  farms,  which  furnish  the 
road  with  much  freight.  At  Bethel  there  is  a  shoe  factory 
which  employs  300  people  and  produces  10,000  pairs  of  shoes 
per  week.  Georgetown  has  a  woolen  mill,  a  pump  factory  and 
several  flour  mills.  The  town  prides  itself  as  having  been  the 
bovhood  home  of  General  U.  S.  Grant,  and  the  house  in  which 

STEEL  TRESTLE  UO  FT.  ABOVE  WATER 

relations.  Since  the  road  has  been  changed  to  standard  gage 

freight  cars  have  been  interchanged  with  other  roads  on  the 
ordinary  per  diem  arrangement.  The  company  owns  ten 
standard  coal  cars,  ten  flat  cars,  ten  box  cars,  ten  stock  cars 

and  ten  coal  cars.  At  present  regular  freight  trains  are  oper- 
ated by  steam  locomotives,  but  the  company  is  having  con- 

structed two  50-ton  electric  locomotives.  These  are  being 
designed  to  haul  ten  loaded  cars  up  a  3  per  cent  grade.  Freight 
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is  handled  at  ordinary  freight  rates,  and  the  forms  and  methods 
of  bilHng  are  the  same  as  are  generally  employed  on  steam 
roads. 

In  its  express  business  the  company  has  developed  a  number 
of  novel  features  which  may  be  studied  to  advantage  by  electric 
railway  managers,  for  never  was  a  territory  better  served  by 
a  transportation  company.  Express  is  handled  on  standard 
steam  express  cars,  which  at  present  are  hauled  as  trailers,  but 
the  company  has  already  arranged  for  the  early  delivery  of 
three  electric  express  and  mail  cars.  The  express  cars  are 

shunted  to  the  Pennsylvania  tracks  at  Carrel  Street,  and  at- 
tached to  the  Pennsylvania  suburban  trains  operating  to  the 

station  in  the  heart  of  the  city.  At  its  city  office,  333  Walnut 
Street,  the  company  maintains  an  express  station,  and  goods 
may  be  shipped  from  this  point  from  the  Pennsylvania  station 
or  from  Carrel  Street. 

Express  wagons  are  operated  from  the  Walnut  Street  office, 
and  collections  and  deliveries  are  made  throughout  the  business 
district  of  Cincinnati  free  of  charge.  Agents  are  maintained  at 
all  towns  and  express  messengers  are  on  all  express  cars.  The 
company  collects  notes,  bills,  and  drafts  for  city  merchants  who 
ship  goods  into  the  country,  or  for  country  merchants  who  ship 
into  the  city.  A  charge  is  made  for  the  collection,  and  the 
money  is  carried  at  rates  shown  in  the  express  tariff.  Money 
is  also  handled  for  the  country  banks  and  for  the  pay  rolls 

of  factories  along  the  line.  Milk  is  delivered  to  hotels,  res- 
taurants or  depots,  collections  are  made  at  stated  periods  and 

the  money  returned  to  the  consignor. 

TARIFF  RATES 
ON  THE 
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Money,  $1,000.00  to  9S.000.00,  ohargos  will  bo  10  coDta  per  thousand. 
Rate  on  Calvea  to  Columbia,  40  coats  eaob  .  to  Cincinnati,  60  cento  each. 
Rate  on  Berriea  to  Columbia,  from  woat  of  Amelia,  28  conta;  aamo  delivorod  Id  CinoinQati,  40 

centa  per  stand. 
Rate  on  UUk  from  all  staUona  to  Columbia,  2  oents  per  gallon ;  to  Cinoiunati,  3  centa  per  gallon. 

To  Qod  rate  between  atatlons,  take  number  of  miles  between  tbe  stationa,  then  follow  down  the column  of  miles  and  take  rate  opposite. 
Agents  must  use  Judgment  when  billing  bulky  and  light  shlpmenta  to  double  or  treble  the  weight la  order  to  secure  eorreot  ohargea  for  apace  oooupled. 
Live  Stook  or«ted  muat  be  charged  double  rates. 
Agonts  must  Invariably  take  receipts  for  all  goods  dolivored. 
Empties  will  be  returned  free,  but  must  be  delivered  at  Pao  Handle  Baggage  Boom. 

Notice. — Under  the  heading  "East  and  West  Bound"  the  figures 
at  the  left  show  rates  between  Columbia  and  all  points,  while  those 
set  to  the  right  show  rates  between  Cincinnati  and'all  points. 

Rates  for  express  service  are  25  per  cent  below  those  of 
ordinary  express  companies,  and  are  determined  by  weight  and 
bulk  of  packages  rather  than  by  class.  The  express  tariff  is 
shown  in  the  accompanying  table. 

Formerly  the  company  operated  a  telephone  system,  with 
public  toll  stations  in  all  towns,  but  this  has  recently  been 

leased  to  the  City  &  Suburban  Telegraph  Assocation,  of  Cin- 
cinnati. The  lines  have  been  improved,  and  are  now  largely 

used  by  country  people  in  ordering  goods  in  Cincinnati.  One 
line  is  retained  by  the  company  exclusively  for  despatching 

trains.  Frequently  patrons  telephone  to  the  company's  office 
and  direct  the  agent  to  purchase  certain  goods  for  them. 
Postal  card  blanks  are  supplied  to  patrons  in  the  several  towns, 
and  when  they  have  sent  an  order  to  the  city  merchant  the 
company  is  notified  to  collect  and  deliver  the  goods. 

It  goes  without  saying  that  the  most  important  change  in  the 
road  has  been  in  the  passenger  service.  In  place  of  two  trains 
per  day  the  company  now  operates  cars  every  hour.  Rates 
have  been  reduced  about  one-third,  and  are  now  about  2  cents 
a  mile.  The  road  traverses  a  beautiful  scenic  route,  and  travel 
on  Sundays  and  holidays  is  particularly  heavy,  as  a  fare  and  a 
half  rate  for  the  round  trip  is  made  for  these  days.  Tickets 

are  sold  to  the  center  of  the  city  in  connection  with  the  Penn- 
sylvania suburban  trains,  or  passengers  can  save  10  cents  by 

taking  the  cars  of  the  Cincinnati  Traction  Company  at  Carrel 
Street,  thereby  securing  transfers  to  all  parts  of  the  city. 
Ultimately  the  passenger  cars  of  the  Cincinnati,  Georgetown 
&  Portsmouth  will  enter  the  city  over  this  route.  Low  rates 

are  made  to  commuters,  and  a  500-mile  book,  good  for  any 
member  of  a  family  within  a  year,  is  sold  at  $8.  The  mileage 
must  be  signed  by  the  person  using  it.  For  commuters  a  single 
form  of  ticket  is  used  for  all  towns,  the  agent  in  selling  the 
book  punches  through  the  entire  pad  the  points  between  which 
the  ticket  is  good,  thereby  saving  the  cost  of  a  great  variety 
of  tickets.  School  tickets  are  also  sold  under  this  plan.  They 

are  good  for  forty-six  rides  during  a  month,  and  may  be  pur- 
chased by  persons  under  18  years  of  age,  who  must  satisfy  the 

agent,  however,  that  they  are  actually  attending  school. 
Tickets  are  sold  by  Cincinnati,  Georgetown  &  Portsmouth 
agents  over  all  steam  lines  in  that  part  of  the  country,  and 
baggage  is  checked  through  over  other  roads.  Stage  routes 
connecting  a  number  of  hamlets  and  towns  in  Clermont, 

Brown  and  Adams  Counties  connect  with  Cincinnati,  George- 
town &  Portsmouth  cars  at  Forestville,  Hamlet,  Bethel  and 

Georgetown,  and  tickets  are  sold  over  these  lines  or  packages 
to  these  points  may  be  shipped  in  care  of  the  company.  Mail 
is  also  handled  for  a  large  number  of  towns  throughout  this district. 

Near  Olive  Branch  the  company  built  a  large  lake  to  furnish 

a  water  supply  for  its  power  house,  and  it  is  planning  to  estab- 
lish a  summer  resort  at  this  point.  The  plans  contemplate  a 

large  hotel  and  park.  In  addition  to  this  there  are  parks  and 

picnic  grounds  at  Cedar  Point,  Cranes  Grove,  Berry's  Grove 
and  Amelia.  These,  in  connection  with  the  Coney  Island 
resort  on  the  Ohio,  give  a  very  large  summer  traffic. 

ROLLING  STOCK 

The  new  passenger  coaches  purchased  by  the  company,  ten 
in  number,  were  built  by  the  St.  Louis  Car  Company.  They 
are  50  ft.  over  all,  8  ft.  10  ins.  wide  and  9  ft.  4  ins.  from  sill  to 
roof.  They  are  constructed  for  high-speed  service,  bottom 
framing  reinforced  with  steel  channels  along  side  sills,  and  steel 
I-beams  in  center  or  intermediate  sills.  The  sides  are  double 
sheathed  with  windows  arraneed  in  pairs,  similar  to  Pullman 
construction;  the  lower  sash  is  arranged  to  raise.  Interior 
finisli  is  white  oak  with  ceiling  of  the  same  mnterial.  Thev  are 
nrovided  with  smoking  compartments  and  toilet  room,  and  are 
heated  by  Smith  hot-water  heaters  at  the  rear  end.  Pantasote 
curtains  are  used,  and  the  seats  are  of  the  St.  Lours  Car  Com- 

pany's walk-over  type  with  canvas-lined  rattan.     Cars  are 
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vestibuled  at  both  ends,  and  each  platform  is  provided  with  batteries  of  boilers  of  500  hp  each,  there  being  two  250-hp 
double  steps  and  folding  drop  floor.  The  bodies  are  mounted  Cahall  boilers  in  each  battery.  They  have  3000  sq.  ft.  of  heating 

on  St.  Louis  Car  Company's  23-B  high-speed  trucks,  M.  C.  B.      surface  each,  and  built  to  run  at  150  lbs.  steam  pressure.  Each 

NEW  ri(>FT.   PASSENCER  COACHES 

type,  equipped  with  four  Westinghouse  56-motors.  These  cars 
stop  only  at  regular  stations,  which,  together  with  the  fact  that 

MOUNT  WASHINGTON  SUB  STATION  AND  PASSENGER  DEPOT 

the  road  is  entirely  private  right  of  way  even  through  towns, 
permits  of  a  very  fast  schedule. 
Two  express,  mail  and  baggage  cars  and  one  combination 

baggage  car  are  equipped  in  the  same 
manner.  The  twelve  broad-gage 
cars,  six  closed  and  six  open,  already 
mentioned,  are  of  the  latest  double- 
truck  city  pattern,  and  were  built  by 

the  Cincinnati  ("ar  Company.  They 
are  equipped  with  four  40-hp  West- 

inghouse motors.  All  of  the  freight 
cars  are  equipped  with  Westinghouse 
air  brakes  and  automatic  coupkrs, 
M.  C.  B.  type. 

POWER  HOUSE 

The  power  house  at  Olive  Branch 
is  a  fine  brick  structure,  151  ft.  10 
ins.  X  95  ft.  10  ins.,  with  steel  roof 

trusses  and  slate  roofing  on  2-in. 
tongued  and  grooved  sheathing.  The 
engine  room  measures  151  ft.  10 
ins.  X  45  ft.  6  ins.,  and  the  boiler  room 
is  of  similar  length,  measuring  from 
center  to  center  of  walls  48  ft.  6  ins. 
The  boiler  house  is  arranged  for  four 

battery  has  a  steel  stack,  6  ft.  in  diameter  and  125  ft.  tall.  These 

are  cross-braced  and  guyed  to  the  roof  of  the  building.  The 
foundation  is  constructed  for  an  additional 

battery  of  boilers,  if  required  in  the  future. 
In  the  boiler  room  there  are  two  Worthing- 
ton  boiler  feed  pumps,  each  of  sufficient  capa- 

city for  feeding  2000  hp  of  boilers.  These  are 
arranged  to  take  water  either  from  the  hot 
well  or  from  the  lake.  The  water  supply  was 

oljtained  by  building  a  dam  across  a  natural 
ravine,  through  which  flowed  a  small  stream. 
The  width  of  this  lake  will  average  about  300 
ft.  X  3000  ft.  long,  with  an  average  depth  of  14 
ft.,  giving  an  ample  and  permanent  supply  of 
pure  water,  which  rerpiires  no  treatment.  In 
the  boiler  room  there  is  also  one  2000-hp  Stil- 
well-Bierce  open  type  feed-water  heater.  The 
main  header  is  of  heavy  wrought  iron  pipe,  16 
ins.  in  diameter,  with  rolled  steel  flanges. 
Bends  in  the  piping  are  all  wide  curves. 
Valves  are  of  the  Fairbanks  type  and  are 

equipped  with  automatic  direct-lift  damper 
regulators.    The  steam  piping  and  fittings  are  extra  heavy. 

Coal  storage  is  arranged  along  one  side  of  the  boiler  room, 
so  that  cars  can  be  run  on  a  trestle  and  dumped  into  bins 

POWER  HOUSE,  POND  AND  PARK  OF  CINCINNATI,  GEORGETOWN  &  PORTSMOUTH  RY. 

i 
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below,  wliich  have  a  capacity  of  400  tons,  facilitating  handling. 
The  engine  room  floor  is  8  ft.  above  that  of  the  boiler  room. 

Engine  foundations  are  of  stone  with  Portland  cement  mortar. 

There  are  foundations  for  three  cross-compound  engines,  to- 
gether with  foundations  for  exciter  engines,  rotary  converters 

and  a  switchboard.  There  is  a  space  at  one  end  of  the  engine 

room,  measuring  14  ft.  x  45  ft.,  partitioned  off  for  the  trans- 
former room.  At  the  opposite  end  of  the  engine  room  is  a 

pump  pit  measuring  22  ft.  x  45  ft.,  the  floor  of  this  pit  being  14 
ft.  below  the  level  of  the  engine  room  floor. 

There  are  at  present  installed  two  cross-compound  condens- 
ing Hamilton  Corliss  engines.  The  dimensions  of  cylinders 

are,  high  pressure,  24  ins.,  low  pressure,  44  ins.  x  42-in.  stroke. 
They  are  intended  to  operate  at  90  r.  p.  m.,  and  are  designed 
for  a  normal  capacity  of  1400  hp.  Connected  to  these 
engines  by  shaft  are  Westinghouse  600  kw,  3000  alternations, 

360-volt  25-cycle  alternating-current  generators  of  the  revolv- 
ing field  type.  There  are  also  in  the  engine  room  one  Harris- 

burg  exciter  engine,  direct-connected  to  a  50-kw  Westing- 
house  generator;  also  one  Westinghouse  motor-driven  exciter 
set,  consisting  of  one  75-hp,  360-volt  three-phase  motor,  direct 
connected  to  a  50-kw,  iio-volt  generator.  The  engine-driven 
exciter  set  is  used  for  starting,  and  when  the  generators  are  up 
to  load  it  is  shut  down,  and  the  motor-driven  exciter  set  is 
thrown  on.  At  this  end  of  the  power  house  there  are  also  two 

250-kw,  25-cycle,  360-alternating  current,  600-volt  direct-cur- 
rent rotary  converters,  together  with  a  marble  switchboard, 

carrying  a  complete  equipment  for  the  control  of  generators 
and  rotary  converters  and  having  panels,  for  the  control  of 

long-distance  transmission  circuits. 
In  the  transformer  room  there  are  six  200-kw,  360-15,000- 

volt  step-up  transformers  of  the  Westinghouse  oil  cooled  type, 

ings,  and  the  oil  runs  by  gravity  to  the  filter,  from  which  it  is 
then  pumped  to  a  supply  tank  in  the  engine  room. 

SUB-STATION  EQUIPMENT 

On  the  present  line  there  are  three  sub-stations,  located  at 
Mt.  Washington,  Bethel  and  Sunshine.    The  stations  at  Mt. 
Washington  and  Bethel,  which  are  illustrated  herewith,  supply 

ENGINE  RO<3M  IN  MAIN  TOWER  HOUSE 

togcliier  with  circuit  breakers  and  lightning  arresters  for  long- 
distance transmission. 

The  condensing  apparatus,  which  is  located  in  the  basement, 
consists  of  one  central  condenser  of  sufficient  capacity  for  the 
operation  of  three  units,  for  which  the  station  is  designed. 

There  is  a  Worthington  compound  pump  having  22-in.  suction 
and  an  auxiliary  pump  to  draw  air  from  the  condensing  sys- 

tem. In  the  basement  there  is  also  a  white  star  oil  filter 

svstcm.  furnished  by  the  Pittsliurg  ̂ age  &  Supply  Company. 
Automatic  sight-feed  oilers  on  the  engines  lubricate  all  bear- 

BETHEL  SUB-STATION,   PASSENGER  AND  FREIGHT  HOUSE 

current  to  the  trolley  line  a  distance  of  5  miles  each  way. 
These  stations  are  also  used  as  freight  and  passenger  depots. 

The  sub-station  at  Mt.  Washington  is  of  brick,  72  ft.  x  30  ft., 
the  freight  room,  which  is  located  at  one  end,  being  13  ft. 
long,  and  the  passenger  waiting  room  at  the  other  end  being 
the  same  size.  The  electrical  apparatus  is  in  the  center  room, 

and  consists  of  two  250-kw,  360  alternating-current,  600-volt 
direct-connected  25-cycle  Westinghouse  rotary 
converters  and  three  200-kw,  360-15. ooo-volt 
step-down  transformers,  together  with  switch- 

board having  alternating  and  direct-current 
panels,  lightning  arresters,  choke  coils,  circuit 
breakers,  etc.  The  sub-station  at  Bethel  is  of 
similar  design,  excepting  that  the  waiting 
room  is  17  ft.  wide  and  the  freight  room  19  ft. 

wide,  the  over-all  dimensions  being  81  ft.  The 
general  architectural  design  of  this  station  is 
superior  to  the  other  stations,  as  Bethel  is  the 
most  important  town  on  the  line.  There  is  a 
covered  platform,  25  ft.  wide,  to  serve  as  a 
waiting  place  in  summer.  The  electrical 

equipment  at  this  station  consists  of  two  150- 
kw  rotary  converters  and  three  loo-kw,  360- 
15, ooo-volt  step-down  transformers,  together 
with  switchboard  and  auxiliary  apparatus. 
The  Sunshine  sub-station  is  similar  in  size  to 
the  sub-station  at  Mt.  Washington,  except  that 
the  waiting  room  is  omitted,  while  the  elec- 

trical equipment  is  similar  to  the  ap]:)aratus  in- 
stalled at  Bethel. 

LINE  CONSTRUCTION 

The  line  construction  is  of  the  span-wire 
type  throughout.  Two  000  trolley  wires  are 

supported  by  span  wire  from  poles  measuring  30  ft.  on 
one  side  and  35  ft.  on  the  other  side  of  the  track.  The 
long-distance  transmission  wires,  which  are  double-braided 
weather  proof,  are  suspended  on  cross  arms  on  35-ft.  poles. 
The  arms  are  4  ins.  x  5  ins.,  and  i^j-in.  ]Mns  with  hard 
wood  maple  braces  are  used.  Insulators  are  of  the  Toche 

Victor  25, ooo-volt  type.  Provision  is  made  in  the  construction 
of  the  transmission  line  westwardly  from  the  power  house  for 

the  in^|-il1;iticin  of  .in  additional  llirep-])hase  circuit,  to  be  used 

lor  the  contemplated  extension  of  the  road.     I'.otli  rails  are 
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bonded  with  0000  Protected  rail-bonds  under  fish-plates.  Both 
the  S  type,  with  8-in.  center,  and  the  U  type,  with  4-in.  center, 
are  used.  There  are  cross-bonds  every  1000  ft.,  and  all  frog 
switches  are  bonded  around  with  0000  solid  wire  bonds. 

The  steam  road  had  an  ample  car  house  and  paint  shop  at 
the  Carrel  Street  terminal,  and  the  locomotive  repair  shop 
required  but  little  change  to  make  it  suitable  for  the  new  work. 

ORGANIZATION 

Of  course,  it  is  altogether  too  early  to  attempt  to  estimate 
intelligently  the  increase  in  business  and  the  saving  in  the 

SURFACE  RAILWAY  OPERATION  IN  MANHATTAN* 

INTERIOR  MOUNT  W  ASil  J  N  GT(J  N  S  U iJ-ST AT  L(  IN 

cost  of  operation  that  can  be  effected  through  frequent  service, 
lower  rates  and  the  superior  economy  of  electrical  operation, 
and  the  month  of  December,  1902,  cannot  be  accepted  as  a 
criterion  for  the  future,  particularly  in  view  of  the  fact  that  the 
new  system  could  not  be  expected  to  operate  satisfactorily  the 

first  month."  Nevertheless  an  interesting  comparison  can  be 
made  in  the  statements  for  December,  1900,  when  the  road  was 

a  narrov\'-gage  steam  road;  December,  1901,  during  which  it 
was  operated  as  a  standard-gage  steam  road  under  a  new  and 
progressive  management,  and  December,  1902,  the  first  month 
for  the  electric  service  : 

Gross  Earnings    Operating  Net 
December,  1900   $6,669  $5,633  $1,037 
December,  1901   8,818  5,686  3,133 
December,  1902  (estimated)..    10,000  5.900  4,100 

The  company  is  capitalized  at  $1,500,000,  and  there  is  a  first 

mortgage  bond  issue  of  $1,000,000,  which  covers  also  the  pro- 
posed extension  to  West  Union,  less  $15,500  to  the  mile,  a  very 

low  figure  compared  with  many  electric  roads.  The  officers 
are :  A.  W.  Comstock,  Detroit,  president ;  W.  R.  Todd,  Cin- 

cinnati, vice-president ;  R.  E.  Field,  Cincinnati,  secretary- 
treasurer,  and  E.  M.  Stevens,  general  superintendent.  These, 
with  Judge  John  S.  Conner,  F.  F.  Dinsmore  and  Samuel 

Tappin,  Cincinnati,  and  W.  J.  Thompson,  Georgetown,  con- 
stitute the  directors.  General  Superintendent  Stevens  took 

charge  the  first  of  the  year.  He  was  formerly  with  the  West- 
inghouse  Electric  &  Manufacturing  Company,  and  had  charge 
of  the  erecting  of  the  electrical  equipment  of  the  road.  He  is 
a  practical  electrical  engineer  and  has  had  much  experience  in 
the  building  and  operation  of  electric  roads.  The  contractors 
for  the  reconstruction  of  the  road  were  the  Tennis  Railway 
Equipment  Company,  of  Cincinnati.  The  construction  and 
installation  of  the  electrical  equipment  were  under  the  personal 
supervision  of  Graham  Bright,  who  furnished  much  of  the 
technical  information  presented  herewith. 

These  complaints,  like  others  which  have  recently  come  be- 
fore this  Board  from  the  Greater  New  York  and  have  en- 

grossed its  attention  to  the  exclusion  of  nearly  all  other  business 
during  the  last  eight  weeks,  relate  chiefly  to  the  overcrowding 
of  street  surface  railroad  cars,  particularly  in  the  Borough  of 
Manhattan,  and  incidentally  to  the  lack  of  sufficient  car  service 
in  the  Borough  of  the  Bronx.  In  the  endeavor  to  work  out  a 
plan  for  the  general  improvement  of  this  service  the  Board 
gave  two  public  hearings  at  the  City  Hall,  in  the  Borough  of 

Manhattan,  in  addition  to  which  it  examined 
at  length  the  chief  operating  officers  of  the 

company  and  the  company's  traffic  statistics 
and  diagrams,  besides  making  careful  personal 
study  of  the  situation  by  the  members  of  the 
Board  and  its  regular  as  well  as  special  experts 
and  inspectors. 

It  is  unnecessary  here  to  describe  the  situa- 
tion beyond  saying  that  all  of  the  available 

street  car  facilities  in  the  Greater  New  York, 
surface  and  elevated  are  inadequate  for  the 
reasonable  comfort  and  rapid  transportation  of 
the  people  at  the  times  when  they  most  need  to 

be  transported,  namely,  during  the  hours  be- 
tween 7  a.  m.  and  10  a.  ni.  and  5  p.  m.  and  7 

p.  ill.  This  inability  to  handle  traffic  arises 

from  the  fact  that  practically  the  whole  move- 
ment, in  the  morning  hours,  is  from  north  to 

south,  and  in  the  evening  from  south  to  north, 

and  that  a  large  proportion  of  the  whole  num- 
ber of  passengers  ride  for  long  distances. 

V/hile  these  lines  of  overburdened  cars  are 

moving  one  way  there  is  a  corresponding  number  of  empty  or 
only  half-filled  cars  moving  in  the  opposite  direction.  Every 
north  and  south  thoroughfare  in  Manhattan,  except  Fifth 

Avenue,  is  already  occupied  by  a  surface  or  an  elevated  rail- 
way or  by  both.  New  lines  on  the  surface  are  out  of  consid- 

eration— there  is  no  place  for  them.  The  only  ways  open  to 
add  to  the  trackage  are  by  building  several  lines  of  under- 

ground railway  and  by  making  the  elevated  railway  a  two- 
story  structure.  These  constructions  would  occupy  three  to 
five  years  for  completion  if  begun  now. 

But  what  the  public  urgently  need  and  should  have,  if  obtain- 
able, is  immediate  relief.  It  is  not  the  purpose  or  the  duty  of 

this  Board  to  deal  in  vague  phrases  or  to  mislead  the  public. 

The  Board  has  been  harshly  and  unjustly  criticised,  and  with- 
out limitation,  but  not  in  a  single  instance  has  any  one  of  these 

self-constituted  judges  made  a  practical  suggestion  toward  the 
solution  of  the  problem.  The  seemingly  conclusive  outcry, 

"Put  on  more  cars,"  is  absolutely  childish  in  the  face  of  com- 
plexities such  as  surround  this  case.  If  "putting  on  more  cars" 

would  meet  the  needs  the  Board  would  have  solved  the  difficulty 
before  the  critics  knew  there  was  a  difficulty.  The  real  difficulty 
is  to  move  the  cars  after  they  are  on  the  tracks.  Therefore,  the 

Board  expresses  the  opinion,  frankly,  that  no  measure  of  imme- 
diate relief  during  the'rush  hours  is  at  present  obtainable.  The 

very  first  and  largest  measure  of  immediate  relief  that  can  be 
obtained  is  that  which  can  be  derived  from  the  regulation  of  the 
movement  of  independent  vehicles  in  the  streets.  Of  course, 
it  is  not  to  be  assumed  that  the  vast  private  and  commercial 
vehicular  traffic  of  New  York  can,  or  must,  or  should  be  unduly 

hindered,  or  impeded  or  its  rights  invaded.  It  is  this  great 

activity  of  commerce  which  gives  the  city  its  imperial  im- 
portance and  which  causes  this  very  overcrowding  of  all  its 

*Report  and  recommendations  of  the  Board  of  Railroad  Commissioners  of 
the  State  of  New  York,  dated  Feb.  11,  1903,  in  the  matter  of  the  Merchants' Association,  of  New  York,  and  others  against  the  Interurban  Street  Railway 
Company  and  the  Union  Railway  Company,  of  New  York. 
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traffic  arteries.  These  intolerable  local  traflic  conditions  of  to- 
day are  due  to  the  unexampled  business  activity  of  the  whole 

country,  coming  down  directly  upon  the  stagnant,  lethargic 
attitude  of  the  municipal  authorities  for  more  than  twenty  yeare 
past.  Think  of  it !  A  single  bridge  connects  the  former  cities 
of  New  York  and  Brooklyn,  and  that  one  completed  and  put  in 
use  twenty  years  ago  next  May.  And  even  that  one  was  begun 
and  carried  far  along  in  construction  by  private  enterprise. 
The  building  of  bridges  or  tunnels  across  the  East  River  would 
make  the  landing  and  detrainment  of  large  masses  of  people  on 
Manhattan  Island,  at  various  points  on  its  length,  an  easy 
matter.  The  building  of  new  north  and  south  lines  of  con- 

veyance, even  where  practicable,  will  only  add  to  the  weari- 
some long  distance  riding  of  the  night  and  morning.  The  added 

capacity  of  the  new  underground  railway  will  be  wholly  lost 
sight  of,  or  neutralized,  by  the  growth  of  traffic  within,  prob- 

ably, three  years  after  it  is  opened  for  business.  It  is  the  judg- 
ment of  this  Board  that  at  least  two  new  lines  of  underground 

railway,  wholly  in  Manhattan  and  The  Bronx,  and  three  new 
bridges  or  tunnels  between  Manhattan  and  the  Boroughs  of 
Brooklyn  and  Queens,  should  be  at  once  begun.  Unless  some 
comprehensive  work  along  these  lines  is  forthwith  undertaken 
and  carried  to  completion  with  despatch,  the  city  will  find  itself 
beset  by  stagnated  traffic  difficulties  and  dangers  which  will 
completely  overshadow  even  the  hard  conditions  which  are 

to-day  regarded  as  intolerable. 
And  it  is  pertinent  for  the  Board  right  here  to  point  out  the 

place  at  which  these  increasedly  distressing  and  dangerous  con- 
ditions will  be  first  felt,  to  wit :  in  the  contracted  and  obstructed 

little  Tryon  Row  plaza  at  the  Manhattan  end  of  the  Brooklyn 
Bridge.  All  of  the  bridge  traffic  from  Brooklyn  debouches  into 
this  irregular  space,  as  well  as  the  business  of  the  terminals  of 
three  active  through  lines  and  three  local  lines  of  surface  cars 
and  the  City  Hall  station,  itself  a  terminal  of  the  Manhattan 
Elevated  Railway.  To  this  now  seething  mass  of  traffic,  in 
a  space  seriously  obstructed  by  iron  columns  of  the  elevated 
railway  platform  and  the  approach  to  the  bridge,  will  be 
emptied  and  drawn  to  and  fro  every  day  the  presumably  large 
number  of  passengers  using  this  terminal  of  the  underground 
railway.  This  road  is  to  have  one  of  its  principal  stations 

alongside  this  little  plaza.  There  is  no  speculation  about  esti- 

,  mating  the  result.  It  will  make  that  which  is'  already  bad 
dangerously  worse.  And  this  remedy,  though  costly,  is  easy 
and  just  as  obvious  as  the  danger.  It  is  to  require  the  city  of 
New  York,  the  Manhattan  Railway  Company,  the  Interurban 
(Metropolitan)  Street  Railway  Company  and  the  Interborough 
(underground)  Rapid  Transit  Company  to  purchase  jointly  the 
entire  block  of  property  fronting  on  Tryon  Row,  Park  Row, 
Chambers  Street  and  Center  Street,  and  the  small  triangle 
bounded  by  Park  Row  and  North  William  Street,  and  convert 

the  space  into  a  system  of  terminal  elevated,  surface  and  sub- 
terranean loops  for  the  elevated,  the  surface  and  the  under- 

ground railways.  At  the  same  time  a  freer  movement  would  be 
afforded  for  vehicles  by  opening  the  way  for  clear  entrance  into 
the  new  Elm  Street  extension  and  other  thoroughfares.  This 
expense  might  very  properly  be  shared  by  the  city  as  the  owner 
of  the  Brooklyn  Bridge.  The  city  has  been  for  many  years  the 
owner  of  several  parcels  of  the  realty  comprised  in  the  Tryon 

Row,  or  "Staats  Zeitung"  block. 
And  while  this  liranch  of  the  situation  is  presented  it  is  not 

inopportune  for  this  Board  to  say  that  everything  bearing  upon 
it  that  has  been  done  by  the  city  government  for  many  years 

has  been  tardily  undertaken  and  slothfully  carried  out.  Im- 
provement at  and  on  the  bridge  has  been  dickered  over  in 

matters  costing  only  paltry  sums;  the  Elm  Street  widening  has 
lagged  for  years  and  still  lags ;  there  is  no  tunnel  as  yet  and 

but  one  bridge  between  Manhattan  and  Long  Island;  depart- 
ments of  the  city  government  only  a  few  years  ago  systematic- 

ally attacked  the  elevated  railway  company,  tried  to  show  that 

tile  structure  was  rotten  and  worn  out,  endeavored  to  break 

down  the  company  s  credit  and  play  witu  its  stock  in  Wall 

btreet,  and  made  every  possible  attempt  to  deprive  the  com- 

pany 01  the  use  of  its  tracks  m  tne  iiattery  i-^ark.  And  so  with 
tire  surtace  lines.  Every  attempt  to  lay  a  new  track  or  make 

a  new  connection  was  denounced  as  "  a  grau;'  the  city  has  paid 
the  full  cost  ot  the  widening  of  i'lfty-iMmth  btreet,  between 
Fifth  Avenue  and  Eighth  Avenue,  as  it  will  also  do  for  the 
widening  of  Eighth  Avenue,  on  Central  Park  West,  and  for  the 

widening  of  Fitty-Nmth  Street  east  of  Fifth  Avenue,  notwith- 
standing the  street  railway  company  was  ready  and  offered  to 

pay  the  whole  expense.  And  it  should  be  borne  in  mind  that 
the  company  did  not  seek  to  lay  down  any  new  tracks  in  these 
widened  thoroughfares,  but  only  to  help  a  freer  car  movement 
by  giving  greater  room  for  all  other  vehicles.  The  Board  might 
multiply  examples  and  give  some  very  specific  instances  to  show 
that  there  has  been  a  petty,  demagogic  policy  persistently  pur- 

sued against  all  interurban  railway  enterprises  in  New  York 
city,  probably  instigated  by  and  dating,  of  course,  from  the 
Broadway  Railroad  scandal  of  1884,  and  that  the  tendency  has 
been  to  treat  the  corporations  as  the  public  enemy.  To  this 
very  combination  of  circumstances  is  in  some  degree  due  the 
difficulties  and  the  backwardness  and  the  incapacity  of  the 
service  to-day. 

THE  COMPLAINTS  CONSIDERED 

Incidental  to  the  general  complaint  of  overcrowding  or  in- 
sufficient cars  the  Merchants'  Association  submitted  some  four- 

teen other  subjects  for  remedy.  Of  these,  in  a  consultation  had 

between  this  Board  and  the  Association's  committee  of  en- 
gineers, the  Association  rehnquished  six  of  its  demands  as 

either  impractical  or  undesirable,  and  has  made  public  its  official 
report  to  that  effect,  but  expressing  itself  as  in  favor  of  putting 
the  other  eight  recommendations  into  operation.  These  eight 

afiirmative  conclusions  relate  to  the  extension  of  the  Eighty- 
Sixth  Street  crosstown  line;  the  recognized  inadequacy  of  the 

service  and  the  unclean  and  badly-lighted  cars  used  on  the 
downtown  crosstown  lines ;  the  need  of  shelter  at  exposed  inter- 

secting or  transfer  points  in  The  Bronx  Borough ;  the  removal 

of  unused  car  tracks  from  the  pavements,  under  certain  con- 
ditions ;  the  employment  of  two  conductors,  or  a  conductor  and 

a  collector  on  each  car ;  the  more  distinct  marking  of  cars  to 
indicate  their  routes ;  the  proper  municipal  regulation  of  street 
traffic  and  the  removal  of  obstructions;  the  enforcement  of 

proper  sanitary  regulations  and  improved  ventilation  in  cars. 
The  Board  is  in  accord  with  the  Association  on  each  of  these 

recommendations,  except  that  requiring  two  conductors  on  each 
car,  and  will  issue  explicit  directions  to  the  Interurban  Street 

Railway  Company  and  the  Union  Railway  Company,  respec- 
tively, in  relation  thereto  as  the  subjects  affect  each.  On  the 

question  of  two  conductors  for  each  car,  the  Board  does  not 
believe  that  it  would  tend  to  check  overcrowding  of  the  cars  or 
better  the  car  movement,  which  are  the  two  chief  aims  in  the 

present  effort  to  find  relief.  So  far  as  the  exemption  of  pas- 
sengers from  injury  is  concerned  the  facts  of  record  show  that 

the  percentage  of  casualties  arising  from  causes  which  a  second 
conductor  might  avert  is  very  small,  and  in  all  other  than  rush 
hours  the  second  conductor  on  a  car  would  be  a  superfluity  and 

a  nuisance.  Among  the  subjects  relinquished  hy  the  Merchants' 
Association,  and  not  further  considered  here,  are  the  proposed 
diversion  of  the  Broadway  and  Sixth  Avenue  cars,  each  to  the 

lines  of  the  other,  at  Thirty-Fourth  .Street;  the  forbidding  of 
passengers  standing  between  cross-scats  in  open  cars;  the  pro- 
loosed  vestibuling  of  the  surface  cars;  the  diversion  of  Lexing- 

ton Avenue  cars  from  Broadway  at  Fourtccntli  Street,  and  of 

Broadway  cars  east  and  west  on  Fifty-Ninth  .Street,  and  the 
extension  of  the  transfer  system.  The  reasons  adverse  to  these 
propositions  were  apparent  to  this  Board,  and  were  expressed 
by  it  from  the  beginning,  and  ihc  Association  has  yielded  only 
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to  the  force  of  these  reasons,  as  presented  and  confirmed  by  its 
own  experts. 

SOME  LIMITED  EAKLV  KLLILE 

Among  the  recommendations  for  improvement  of  tlie  sur- 
face car  service  the  Board  places  first  those  which  promise  the 

earliest  forms  of  relief  available  and  in  which  the  city  can  take 
an  active  part. 

The  Board  respectfully  recommends  and  urges  upon  the 
municipal  authorities  of  New  York  city: 

The  completion  of  the  Elm  Street  widening  improvement  and 
the  opening  of  that  street  to  general  traffic  at  once. 
The  formulation,  adoption  and  enforcement  of  a  code  of 

regulations  for  vehicular  traffic  in  the  streets.  This  recom- 
mendation is  deemed  the  most  important  because  it  is  the  source 

from  which  the  largest  and  earliest  measure  of  immediate  relief 
can  be  obtained.  The  Board  has  assurances  from  the  city 

authorities  that  they  will  co-operate  in  their  proper  departments 
for  the  prompt  application  of  this  remedy. 

It  is  probable  that  about  25  per  cent  more  cars  can  be  oper- 
ated on  the  congested  lines  during  both  rush  and  non-rush  hours 

of  the  day  time  under  proper  traffic  regulation  and  when  the 
street  conditions  are  made  such  as  to  permit  this  addition  of 

cars,  the  Board  will  instantly  require  them  to  be  put  into  ser- 
vice. There  has  been  found  a  great  discrepancy  in  the  figures 

collected  to  show  the  actual  maximum  movement  of  cars  across 

the  complex  intersections  at  Broadway,  Sixth  Avenue  and 

Thirty-b'ourth  Street.  The  company's  expert  gave  it  as  his 
opinion  that  900  cars  passing  per  hour  was  the  maximum 

"with  a  perfectly  free,  unobstructed  movement,"  and  that  even 
under  existing  conditions  600  car  to  700  car  movements  an  hour 
were  feasible.  Numerous  tallies  at  these  crossings,  taken  for 
whole  days  and  for  rush  hours,  by  inspectors  for  this  Board, 
failed  to  show  more  than  about  625  car  movements  per  hour, 

and  these  were  during  the  afternoon  "rush."  The  facts  of  the 
situation  show  that  the  vehicular  obstructions  on  Broadway, 
especially  below  Fourteenth  Street,  are  greatest  between  about 

9  ;30  a.  m.  and  5  :oo  p.  m. — those  being  the  hours  of  largest  com- 
mercial activity.  And  it  is  on  this  part  of  Broadway  that  the 

car  movement  is  most  irregular  and  sluggish.  It  is  apparent 
that  with  recent  unsystematized  police  improvement  in  the 
regulation  of  wagon  traffic,  conditions  have  been  somewhat 

bettered  as  to  the  rapid,  or  free,  movement  of  cars,  and  it  ap- 
pears to  this  Board  also  that  still  further  improvement  may  be 

had  along  the  same  lines.  It  is  not  possible  to-day  to  formulate 
an  enforceable  order  to  the  company,  but  so  soon  as  traffic 
regulations  are  put  into  effect  the  Board  will  require  all  the  cars 
that  can  be  operated  to  be  put  into  service.  To  this  end  the 
Board  recommends  that  the  Interurban  Street  Railway  Com- 

pany add  to  its  present  main  line  equipment  not  less  than  250 
closed  cars  of  the  new  standard  size  and  pattern,  exclusive  of 
the  175  open  cars  now  under  contract  for  construction.  The 
company  has  ample  car  equipment  and  electrical  power  capacity 
to  move  traffic  considerably  in  excess  of  the  maximum  per- 

mitted by  present  conditions,  but  with  improved  conditions  and 
the  assumed  normal  growth  of  population,  the  Board  believes 
that  this  addition  to  equipment  should  be  made  at  the  earliest 
practicable  day  to  provide  for  the  public  necessities. 

The  Board  invokes  also  the  energetic  action  of  the  munici- 
pal authorities  toward  the  removal  of  obstructions  and  encum- 

brances placed  in  the  streets  and  public  places  by  contractors, 
including  those  which  have  for  more  than  two  years  in  some 

instances  been  maintained  by  the  contractors  engaged  in  build- 
ing the  underground  railway.  Great  as  is  the  need  of  this  im- 

provement there  does  not  seem  to  be  good  reason  for  allowing 
both  sides  of  leading  thoroughfares  to  remain  open  for  years, 
blocking  not  only  the  ordinary  traffic  but  practically  blockading 

merchants  in  their  stores  and  adding  the  immense  carting  busi- 
ness of  the  subway  contractors  themselves  to  the  constructed 

passageways.    If  other  underground  railways  are  to  be  built 

in  ̂ Manhattan  this  greatest  of  all  the  attendant  evils  and  in- 
conveniences should  be  guarded  against  zealously.  If  ex- 

perience is  worth  any.thing  something  should  be  learned  from 
ihis  present  work  to  aid  m  preventing  or  avoiding  similar 

public  nuisances  and  encroachments  on  every  man's  right. 
Every  resident  of  and  visitor  to  Manhattan  for  two  years  past 
has  suffered  from  this  cause.  One  of  the  most  frequent  and 
prolonged  causes  of  delay  has  arisen  from  the  sinking  of  truck 
wheels  through  the  worn  or  imperfect  floor  planking  laid  over 

the  subway  excavations.  This  is  a  matter  also  worthy  of  con- 
sideration and  prevention  by  the  city  authorities  having  charge 

of  streets  and  highways. 

A  further  subject  which  is  recommended  by  the  Board  to  the 
city  authorities  and  to  the  Interurban  Street  Railway  Company 
is  the  making  of  an  agreement  between  them  for  the  removal 
of  the  rails  from  car  tracks  not  now  in  use.  The  power  to  force 
the  relinquishment  of  these  tracks  may  be  in  doubt,  and  in  any 
event  long  litigation  might  ensue ;  but  what  is  urgently  needed 
is  public  relief  in  every  available  form.  If  an  agreement,  a 
contract,  be  made  by  which  the  city  binds  itself  to  permit  the 
rails  to  be  relaid  whenever  the  company  proposes  to  relay  them 
and  to  run  car  lines  over  them,  no  harm  would  result  to  the 

company's  interests,  and  the  streets  might  in  the  interval  be 
repaved  and  made  serviceable,  as  they  are  not  at  present,  for 
ordinary  traffic.  There  are,  according  to  reports  made  to  this 
Board,  nearly  19^  miles  of  unused  single  tracks  in  Manhattan, 
situated  on  fifty-nine  different  streets  and  avenues,  and  varying 
in  length  from  200  ft.  to  2)4  miles,  this  last  item  being  on 
Amsterdam  Avenue. 

The  Board  is  considering  the  advisability  of  a  regulation 
that,  during  evening  rush  hours  only,  all  northbound  cars  shall, 
after  passing  Eighth  Street,  stop  only  at  the  intersections  of  the 
odd  numbered  streets,  and  that  during  morning  rush  hours  all 
southbound  cars  shall  stop  only  at  the  even  numbered  streets 
down  to  and  including  Eighth  Street.  This  plan  will  reduce 
the  number  of  stops  by  one-half  and  give  longer  free  running, 
thus  greatly  facilitating  the  car  movement.  The  transverse 
street  blocks  do  not  average  more  than  250  ft.,  and  passengers 
would  not  be  greatly  inconvenienced  by  such  a  walk,  which 
would  be  the  maximum  after  leaving  the  cars. 

If  deemed  necessary  such  a  recommendation  will  be  here- after issued. 

The  Board  suggests  that  whenever  it  can  be  done  without 
manifest  disadvantage  the  public  use  the  side  lines,  as,  for 
example,  Second  Avenue  and  Third  Avenue  on  the  east,  and 
Eighth  Avenue  and  Ninth  Avenue  on  the  west,  instead  of 
taking  transfers  to  reach  the  congested,  because  more  popular, 
center  lines,  such  as  Broadway,  Madison  Avenue  and  Sixth 
Avenue. 

Among  means  for  permanent  betterment  of  the  conditions 
the  Board  recommends  for  consideration:  i.  The  feasibility 

of  construction  of  a  tunnel,  running  from  south  to  north,  be- 
tween Thirty-Second  Street  and  Thirty-Fifth  Street,  on  the 

line  of  the  open  plots  of  ground  known  as  Greeley  Square  and 
Herald  Square,  in  which  subway  the  tracks  of  the  Broadway 
line  of  surface  cars  may  be  carried  beneath  the  crossing  of  the 
Sixth  Avenue  and  Thirty-Fourth  Street  lines  of  cars.  The 

Board  has  prepared  a  preliminary  plan  showing  the  advantage 
of  this  method  of  relieving  the  congestion  at  this  now  very 

much  complicated  crossing.  It  provides  for  taking  the  tracks 

entirely  off  from  Broadway,  between  Thirty-Second  Street  and 

Thirty-Fifth  Street,  abolishing  the  present  long  "Broadway 
skew"  intersections  with  the  Sixth  Avenue  tracks  and  with  the 

Thirty-Fourth  Street  tracks,  and  will  increase  the  free  carriage 

space  and  leave  only  a  simple  right-angled  crossing  of  the  Sixth 
Avenue  and  Thirty-Fourth  Street  lines.  The  plan  also  provides 

for  a  subway  station  and  a  safe  subway  crossing  for  foot  pas- 

sengers in  a  location  that  will,  as  soon  as  the  new  Pennsylvania 

Railroad  station  is  completed,  be  by  far  the  most  congested  and 



February  21,  1903.]  STREET  RAILWAY  JOURNAL. 

dangerous  crossing  in  the  city.  2.  The  construction  at  the 
Manhattan  end  of  the  Brooklyn  Bridge  of  an  open  plaza  on 
the  general  lines  mentioned  in  the  earlier  reference  made  herein 

to  this  subject.  The  early  and  definite  determination  of  a  plan 
for  the  improvement  of  this  plaza  is  regarded  by  the  Board  as 
an  imperative  necessity. 

The  determination  by  the  city  autliorities  and  the  early  com- 
pletion of  the  plaza  and  approaches  for  the  new  Williamsburg 

Bridge.  This  matter  will  fix  definitely  the  time  within  which 
the  Interurban  Street  Railway  Company  can  begin,  as  well  as 
the  character  of,  the  work  of  electrifying  its  most  southerly 
crosstown  lines  connecting  with  the  great  East  Side.  This 
large  neighborhood,  densely  populated  and  industrially  very 
active,  is  now  mainly  dependent  upon  lines  of  dilapidated  horse 

cars,  heated  by  old-fashioned  stoves  and  badly  lighted  by  oil 
lamps.  No  material  improvement  is  practicable  until  the  com- 

pany is  able  to  learn  how  and  where  and  when  it  may  connect 
with  this  bridge.  In  the  meantime  the  Board  recommends  that 
particular  attention  be  paid  to  the  cleaning  and  repainting  of 
these  cars  and  that  some  betterment  be  made  in  the  style  01 
lamps  used  for  lighting  them. 

The  extension,  as  soon  as  practicable,  of  the  Eighty-Sixth 
Street  crosstown  line  through  West  Eighty-Sixth  Street,  and 
the  electrification  of  this  line  (now  operated  as  a  horse  rail- 

road) from  east  to  west.  The  co-operation  of  the  Legislature 
and  the  city  authorities  is  respectfully  recommended  to  this  end 
for  the  convenience  of  the  general  public  living  east  and  west 
of  Central  Park. 

The  earliest  practicable  completion  by  the  company  of  the 
connection  of  the  Second  Avenue  line  at  Grand  Street  and  the 

Bowery  with  the  tracks  of  the  Third  Avenue  line,  so  as  to  give 
a  more  direct  and  shorter  connection  with  the  Brooklyn  Bridge. 
This  will  give  needed  relief  to  Center  Street  and  will  enable  all 
Second  Avenue  cars  to  run  to  Broadway  at  the  postoffice.  The 
special  steel  work  for  this  connection  was  long  since  contracted 
for,  but  the  delivery  has  been  unavoidably  delayed. 

With  respect  to  the  cleaning  and  ventilation  of  cars :  The 
Board  has  investigated  the  method^  employed  by  the  company 
in  the  cleaning  of  its  electric  cars  and  finds  that  due  attention 
is  given  to  the  subject.  The  Health  Commissioner  has  causea 
proper  inspection  to  be  made  and  has  made  recommendations 

accordingly.  This  Board  has  examined  the  methods  of  ventila- 
tion and  finds  wide  differences  of  opinion  as  well  as  of  results. 

It  is  a  matter  of  great  difficulty  to  both  heat  and  ventilate  a 
street  car  at  the  same  time,  to  suit  the  desires  of  a  number  ot 
passengers  with  widely  varying  wishes  and  in  various  degrees 
of  health  or  debility.  The  subject  properly  belongs  to  the 
health  authorities.  The  Board  will  make  a  further  report,  with 
especial  reference  to  the  Borough  of  the  Bronx,  in  the  near 
future. 

Representatives  of  the  Merchants'  Association  of  New  York 
visited  Albany  Tuesday  and  urged  upon  the  Governor  a  recom- 

mendation that  the  membership  of  the  State  Board  of  Railroad 
Commissioners  be  increased  from  three  to  five,  the  two  extra 

members  to  be  practical  engineers  living  in  New  York  City. 
The  suggestion  was  also  made  to  increase  the  powers  of  the 
Board  so  that  it  could  enforce  its  orders.  At  present  the  Board 

has  power  only  to  make  recommendations  to  the  railroad  cor- 
porations. 

The  Merchants'  Association  is  not  in  favor  of  the  plan  pro- 
posed by  the  West  Side  Association  for  a  separate  railroad 

commission  for  New  York  City. 

The  Merchants'  Association  has  asked  for  the  appointment  of 

Mr.  Brinkerhoff,  as  an  inspector,  to  see  to  it  that  the  Board's 
recommendations  regarding  the  betterment  of  transportation 
facilities  on  the  New  York  lines  were  carried  out.  The  BoarcJ 

is  undecided  as  to  whether  it  has  power  to  make  such  an  ap- 
pointment. 

^-    PRESENT  PRACTICE  IN  INTERURBAN  ELECTRIC 
RAILROADING 

BY  W.  W.  BRIGDEN 

The  rapid  advances  made  by  interurban  railways  during  the 
last  few  years  has  been  marvelous,  nevertheless  there  is  little 
room  for  doubt  that  most  of  it  could  have  been  much  better. 

Many  steam  railroad  engineers  will  remember  the  days  of  the 
narrow-gage  railroad  when  our  friends,  the  promoters,  told 
us  that  railway  lines  could  be  built  for  one-half  to  two-thirds 
the  cost  of  those  of  standard  gage,  if  we  would  only  let  them 
reduce  the  gage  from  standard  to  3  ft.  or  3  ft.  6  ins.  It  was 
not  exactly  clear  how  it  was  possible  to  make  such  a  wonderful 
saving  in  construction  by  a  reduction  in  the  width  of  cuts  and 
fills  and  in  lengths  of  ties  of  from  i  ft.  to  13/2  ft.,  but  it  was 
accepted  by  many  of  the  profession  and  very  generally  by  the 
public.  Clear-headed  engineers  of  experience  denounced  the 
whole  matter  as  a  fallacy  that  would  soon  be  exposed,  but  this 
had  little  or  no  effect  on  those  who  controlled  many  railroad 

lines,  and  narrow-gage  construction  was  carried  on  at  nearly 
the  same  cost  as  standard  gage.  Then,  after  a  few  years,  it 
became  necessary  to  interchange  business  with  other  lines,  to 
widen  the  grading  and  put  the  narrow-gage  lines  to  standard 
gage  at  enormous  expense  for  construction,  delays  in  traffic 
and  change  of  rolling  stock. 

The  constructors  of  interurban  railways  often  follow  in  the 

lines  of  the  narrow-gage  projectors.  An  extremely  narrow 
right  of  way  is  purchased,  say  20  ft.  wide,  and  the  track  is  made 
to  fit  it,  or  worse,  the  line  is  laid  largely  along  public  highways. 
Sharp  curves  and  heavy  grades  are  introduced  at  many  points 
to  save  present  expense.  But  these  will  either  handicap  the 
road  so  that  it  can  never  do  a  first-class  business  or  will  require 
the  reducing  of  curves  and  grades  to  meet  the  necessities  of 
traffic,  at  a  cost  far  beyond  what  it  would  have  been  if  done 
in  the  beginning.  It  is  said  that  in  some  cases  alignment  has 
been  altered  to  avoid  a  tree.  Ask  any  old  trainmen  what  would 
become  of  a  train  of  twenty  or  thirty  freight  cars,  such  as  are 
run  every  day  on  steam  roads,  if  it  was  pulled  at  15  miles  to  30 
miles  per  hour  along  a  road  like  this,  with  a  descending  10  per 
cent  grade  500  ft.  long,  followed  immediately  by  an  ascending 
one  of  the  same  slope,  with  occasionally  a  curve,  of  say  300  ft. 
radius,  thrown  in.  The  crew  would  have  to  be  lashed  to  the 
cars  or  lie  down  and  hold  on  for  dear  life,  and  the  train  would 
separate  into  sections  that  would  strongly  dispute  with  each 
other  for  the  right  of  track,  and  the  weakest  would  have  to 
give  way. 

The  matter  of  right  of  way  is  not  always  the  fault  of  inter- 
urban officials,  as  in  many  States  there  is  as  yet  no  right  of 

eminent  domain  for  street  railway  lines.  But  in  many  cases 
land  could  be  obtained  of  sufficient  width  if  the  railway  com- 

pany was  willing  to  pay  the  price.  Some  few  lines,  constructed 
by  people  with  abundant  capital  and  under  the  supervision  of 
steam  railroad  civil  engineers  of  experience,  have  followed 
very  closely  the  lines  of  the  best  steam  railroad  construction, 
and  these  roads  will  be  found  greatly  superior  to  those  con- 

structed in  the  ordinary  manner. 
In  many  cases  the  contract  for  the  construction  of  an  inter- 

urban line  is  let  to  a  construction  company  with  little  or  no 
restrictions  beyond  the  general  manner  in  which  the  line  shall 
he  built.  The  nominal  company  has  little  or  no  money  or 
means  of  obtaining  money,  and  the  construction  company  owns 
and  controls  everything,  sometimes  even  to  taking  the  line  at 
the  end  of  its  construction.  The  construction  company  often 
pays  and  controls  the  engineer,  although  he  may  be  appointed 
by  the  company.  This,  of  course,  is  a  state  of  affairs  that  can 
only  result  in  disaster  to  the  final  owners  of  the  road. 
When  we  are  aware  that  the  increase  in  a  number  of  our 

North  ern  States  has  been  in  the  last  year  from  40  per  cent  to 
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100  per  cent  in  the  number  of  cars  used,  and  tliat  the  number 
of  miles  of  track  has  nearly  kept  pace  with  the  number  of  cars, 
we  are  able  to  form  some  idea  of  the  rapidity  with  which  we 
are  increasing  our  electric  railway  system.  It  seems  that  there 
is  but  one  thing  that  will  stop  this  boom,  namely,  the  coming 
of  the  usual  panic  following  great  expansion  like  the  present. 
This  is  sure  to  come,  and  when  it  does,  nine-tenths  of  the 
street  railway  projects  will  fail  of  materialization  until  better 
times  come  again.  Still  it  does  not  seem  that  capitalists  should 
be  discouraged  when  we  consider  the  prosperity  which  has 
been  enjoyed  by  most  of  these  lines. 

As  soon  as  electric  railways  can  make  an  average  of  from 
20  miles  to  30  miles  per  hour,  and  a  number  of  them  are  already 
doing  this,  there  should  be  a  large  diversion  of  the  traffic  due 
to  the  lower  rates  and  the  convenience  of  the  electric  lines. 

The  distance,  for  example,  from  Battle  Creek,  Mich.,  to  De- 
troit is  about  120  miles.  The  time  by  the  Michigan  Central 

Railroad  is  from  three  hours  to  four  hours  and  twenty  minutes, 
but  one  train  makes  the  trip  in  less  than  four  hours.  A  good 
interurban  line  should  be  able  to. make  this  trip  in  about  six 
hours.  It  is  probable  this  time  could  be  reduced  by  the  electric 
railways  after  some  practical  experience,  but  should  a  difference 
of  two  hours  remain  it  is  quite  evident  that  many  people  will 
travel  by  the  interurban  line,  as  the  saving  in  fare  would  be 

about  60  cents,  and  this  would  pay  for  the  extra  time  of  nine- 
tenths  of  those  who  would  desire  to  make  the  trip. 

The  first  difficulty  will  be  the  passage  through  the  larger 
cities  and  towns,  where  the  speed  must  be  reduced  because  of 
local  regulations  and  the  slow  speed  of  local  cars.  Whether 
this  difficulty  can  be  remedied  is  more  than  the  writer  can  say. 
In  Battle  Creek  it  would  be  almost  impossible  to  construct  a 
line  passing  through  streets  in  the  central  portion  of  the  city 
on  which  high  speeds  could  be  maintained.  This  would  not  be 
equally  true  in  cities  with  uniformly  parallel  streets,  but  even 
there  it  would  be  no  easy  task,  and  it  does  not  seem  probable 
that  anything  like  steam  railroad  speed  could  be  reached.  If 
lines  were  constructed  not  passing  near  the  centers  of  cities 
it  is  probable  that  a  large  portion  of  the  traffic  in  the  cities  in 
question  would  be  lost  or  endangered  by  the  inconvenience 
attending  getting  to  and  from  cars.  On  the  present  interurban 
line  from  Detroit  to  Jackson  the  average  speed  exceeds  25 
miles  per  hour  between  terminal  city  limits,  and  this,  no  doubt, 
can  be  increased  somewhat.  That  the  difficulties  mentioned 

will  ultimately  be  overcome  is  the  belief  of  the  writer,  and  the 
electric  railway  will  equal  the  steam  railway  in  speed. 

As  steam  engines,  boilers,  generators,  motors  and  cars  arc 
largely  provided  by  great  corporations  whose  reputations  are 
at  stake,  and  they  have  the  knowledge  necessary  to  bring  about 
good  results  in  these  lines  of  electric  railway  construction, 
there  is  less  opportunity  to  criticise  than  in  those  that  have 
been  mentioned. 

SUBWAY  CONSTRUCTION  WITHOUT  DISTURBING 
BUILDING  FOUNDATIONS 

The  question  of  subway  construction  is  now  being  actively 
discussed  in  Chicago,  and,  as  stated  before  in  these  columns, 

the  Washburn-Alexander  syndicate,  which  is  closely  allied  with 
the  George  A.  Fuller  Company,  has  already  made  some  offers 
to  the  city.  John  Meiggs  Ewen,  consulting  engineer  of  the 
George  A.  Fuller  Company,  appeared  before  a  Council  com- 

mittee meeting  recently  in  Chicago,  and  outlined  plans  whereby 
subway  construction  could  be  carried  on  in  Chicago  without 
danger  of  interfering  with  the  foundation  of  buildings.  Some 
difficulty  of  this  kind  has  been  experienced  with  the  New  York 
subway  construction.  In  Chicago,  where  the  soil  is  all  clay, 
and  of  a  kind  that  is  noted  for  its  creeping  qualities,  one  of  the 
chief  difficulties  to  be  avoided  in  subway  construction  would  be 
tiie  bulging  out  of  the  clay  from  under  building  foundations 
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should  the  street  be  excavated  to  a  sufficient  depth  to  build  a 
subway  without  in  some  way  bracing  against  this  soil 
pressure.  The  plan  outlined  by  Mr.  Ewen  is  first  to  excavate 
trenches  into  which  the  side  supporting  colunms  of  the  sub- 

way will  be  placed.  As  fast  as  these  trenches  are  dug  jack- 
screw  braces  would  be  put  in  to  prevent  the  trench  from  caving 

in  or  being  closed  by  the  soil  pressure  from  the  building  foun- 
dations. After  the  side  columns  are  put  in  and  the  roof  girders 

are  put  across  the  street  the  concrete  arch  walls  can  be  put  in 
between  the  steel  frame,  and  the  steel  and  concrete  structure 
will  take  the  earth  pressure  from  that  time  on.  The  excavation 
of  the  subway  can  then  proceed. 

TELEPHONES  IN  ELECTRIC  RAILWAY  SERVICE 

BY  FRANCIS  G.  DANiELL 

The  use  of  the  telephone  is  becoming  so  universal  in  railway 

work  that  a  few  words  descriptive  of  some  of  the  methods  fol- 
lowed may  be  of  interest.  There  are  so  many  different  con- 

ditions that  a  special  layout  is  necessary  in  nearly  every  case 
in  order  to  get  the  best  results. 

Where  there  is  a  good  local  exchange  in  the  territory  to  be 
covered  it  is  usually  better  for  the  railway  company  to  lease 
the  right  to  use  the  telephone  wires,  rather  than  put  up  its  own 
system,  provided,  of  course,  that  satisfactory  arrangements  can 
be  made.  By  doing  this,  even  at  what  seems  to  be  a  large 
rental,  the  railway  company  is  assured  of  a  service  maintained 
by  men  who  are  trained  in  their  particular  branch  of  business. 
Moreover,  at  times  of  storms  the  company  is  not  obliged  to 
depend  upon  its  own  men  to  make  repairs.  At  such  times  the 
railway  men  are  sure  to  have  their  hands  full,  and  these  extra 
strenuous  periods  are  just  those  when  the  company  wants  a 
good  telephone  service  if  at  all. 

Another  advantage  in  doing  business  with  the  local  company 
is  that  the  railway  company  has  the  benefit  of  the  telephone 

company's  underground  conduits  where  they  exist,  which  is  an 
additional  insurance  against  interruptions  during  bad  weather. 

All  telephones  which  are  not  placed  in  an  office  or  some  place 
where  they  can  be  watched  should  be  put  in  a  box  and  locked. 
A  good  plan  is  to  put  a  numbered  key  in  each  car  in  a  small 
box  under  glass,  which  has  to  be  broken  to  remove  the  key. 
This  makes  it  possible  to  know  every  time  a  telephone  is  used, 

as  the  key  is  returned  in  an  envelope  with  the  conductor's  re- 
port, giving  the  reason  for  its  use.  Keeping  close  watch  of  the 

key  and  of  its  use  is  very  necessary,  as  instances  have  been 

known  where  keys  have  been  sold  to  persons  living  near  a  pole- 
box,  who  thus  got  telephone  service  very  cheaply,  and  by 
giving  the  name  of  some  subscriber  on  the  line  have  obtained 
long-distance  connections  at  the  expense  of  the  railway  com- 

pany. In  the  case  of  a  large  city  railway  system  operating  cars  on  a 
very  short  headway,  it  is  desirable  to  have  a  telephone  at  every 
important  point  and  all  on  circuits  run  direct  to  a  switchboard 
in  the  main  office  of  the  railway  company,  in  charge  of  a  private 
operator.  It  is  needless  to  say  that  there  should  be  several 

mains  connecting  the  switchboard  in  the  company's  office  with 
the  main  switchboard  in  the  central  exchange.  This  will  pre- 

vent delays  which  may  be  very  serious  during  construction  or 
in  case  of  accident. 

On  a  road  in  a  moderate  sized  city,  where  the  lines  radiate 
from  a  common  center,  a  very  good  plan  is  to  have  a  private 
switchboard  connected  directly  with  the  principal  offices,  car 
houses,  parks,  etc.,  and  also  a  few  circuits  to  the  telephone 
central.  The  less  important  or  more  distant  points  on  the  rail- 

way system  can  then  have  pole-boxes  connected  to  the  regular 
telephone  circuits.  This  plan  saves  the  expense  of  an  entire 
system  of  private  lines  and  gives  very  good  satisfaction,  as  on 
the  smaller  lines  there  is  not  much  use  for  the  telephones  ex- 
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cept  at  night,  and  then  the  residences  do  not  use  the  wires  to 
any  great  extent.  On  a  system  which  is  pretty  well  scattered 

the  last  method  answers  very  well,  i.  e.,  to  have  all  the  tele- 
phones on  poles  and  bridged  on  the  local  circuits.  This  saves 

all  expense  of  an  operator  and  switchboard  and  gives  an  all- 
night  service. 

On  any  except  the  very  largest  systems  it  is  a  good  plan  to 
arrange  to  plug  the  private  switchboard  circuits  onto  the  local 

company's  board  after  the  railway  company's  office  closes  for 
the  night.   This  saves  the  expense  of  a  night  operator. 

In  deciding  upon  the  system  to  be  adopted  the  ratio  of  tele- 
phones to  the  number  of  cars  should  be  considered. 

On  a  large  road  using  the  system  just  described  125  cars 

were  operated  regularly,  and  forty  pole-boxes  besides  the  office 
telephones  covered  the  needs  of  the  system  in  good  shape,  as 

the  road  was  nearly  all  double  track.  On  the  other  hand,  a  55- 
mile  interurban  railway,  which  requires  only  eight  trains  to 

give  a  half-hourly  service,  would  have  to  have  thirty  pole-box 
telephones  in  order  to  have  one  every  2  miles.  A  better  plan 
on  such  a  system  would  be  to  use  a  portable  set  in  each  car, 
and  have  leads  at  certain  poles  into  a  box  where  the  set  could 

be  plugged.  This  could  be  installed  at  only  about  one-third 
the  expense  of  the  pole-box  plan,  and  would  give  a  conection 
every  half  mile  instead  of  every  2  miles.  Where  pole-boxes  are 
used  they  should  be  so  arranged  that  closing  the  door  opens 
the  circuit  and  prevents  all  possibility  of  lightning  entering  the 
instrument.  In  regard  to  contracts  with  the  telephone  com- 

pany a  great  many  different  plans  may  be  followed,  based  upon 
what  is  furnished.  Some  railway  companies  wish  to  own  all 
the  wires  and  fixtures  except  the  instruments,  others  want  to 
own  all  aerial  lines  and  have  the  telephone  company  own  the 

underground  conductors  ;  others  prefer  to  rent  the  entire  equip- 
ment from  the  telephone  company. 

The  usual  plan  is  to  pay  the  telephone  company  a  rental 
based  on  its  regular  rates  for  such  service,  that  is,  so  much  per 
instrument  and  so  much  per  foot  of  conductor  or  conduit  where 
the  latter  are  used,  and  to  allow  the  telephone  company  all 
necessary  transportation  for  its  emplovees  when  on  company 
business.  The  rental  is  usually  one-half  the  regular  rates  for 
the  apparatus  furnished. 

MAKING  UP  LOST  TIME 

In  order  to  maintain  a  prompt  schedule  and  have  cars  always 
leave  terminals  on  time  the  Elgin,  Aurora  &  Southern  Traction 
Company  makes  it  a  practice  to  keep  a  car  in  readiness  at  its 
car  houses,  both  at  Elgin  and  Aurora,  so  that  in  case  a  car  is 
delayed  on  a  long  run  between  these  two  points  a  car  can  be 
sent  out  from  either  end  on  the  regular  schedule  time  to  meet 
the  delayed  car  and  exchange  passengers  at  some  point  on  the 
road.  This  enables  the  belated  car  to  get  back  on  its  regular 
time,  and  avoids  delay  to  passengers.  Of  course,  the  telephone 
despatching  system  is  in  use,  so  that  terminals  can  be  notified 
when  a  car  is  behind  time  far  enough  to  justify  sending  out  the 
reserve  car.  Men  having  other  duties  around  the  car  houses 
serve  as  conductors  and  motormen  on  the  reserve  cars. 

GENERAL  ELECTRIC-STANLEY  DEAL 

The  latest  reports  indicate  that  the  much  discussed  deal  be- 
tween the  General  Electric  and  Stanley  interests  has  at  last 

been  closed,  but  that  it  does  not  include  the  Electric  Storage 
Battery  Company,  as  was  expected  by  some  people,  and  even 
announced  in  the  daily  papers.  The  price  for  the  Stanley  prop- 

erty is  understood  to  be  somewhere  in  the  vicinity  of  $I20-$I25 
])er  share. 

PROPOSED  RAILROAD  BOARD  FOR  NEW  YORK 

The  West  Side  Citizens'  Transit  Reform  Committee  of  One 
Hundred  has  submitted  a  bill  at  Albany  providing  for  trans- 

ferring to  a  local  board  the  supervision  of  railways  in  New 

York  City  and  all  powers  now  vested  in  the  State  Board  of  Rail- 
road Commissioners  over  local  traction  companies.  The  com- 

mittee has  also  issued  an  address  to  the  public,  advocating  the 
passage  of  this  bill,  and  asking  for  the  support  of  patrons  of 
the  transportation  companies  who  are  dissatisfied  with  present 
conditions.   The  address  says : 

The  present  intolerable  conditions  of  overcrowding"  on  the  sur- 
face and  elevated  railroads  of  this  city  have  made  it  painfully  evi- 
dent that  the  State  Railroad  Commission  is  incompetent  to  deal 

with  the  conditions  of  municipal  transportation.  The  State  board 
cannot,  and  does  not.  devote  the  necessary  time  and  attention  to 
transportation  operations  and  facilities  in  New  York  City.  The 
transportation  problem  of  Greater  New  York  is  so  vast  and  so 
complicated  that  no  commission  can  deal  with  it  as  a  part  only  of 
its  duties. 
The  commission  ought  to  have  foreseen  and  devised  plans  to 

prevent  the  occurrence  of  present  conditions.  It  is  onlv  too  clear 
that  it  did  nothing  of  the  kind,  and  that  it  is  not  qualified  to  deal 
with  the  problem  as  now  presented.  We  do  not  mean  to  arraign 
the  commission  as  such,  but  only  in  its  relation  to  the  problem  of 
railroad  transportation  in  the  city  of  New  York.  The  facts  are 
the  strongest  arraignment  of  the  present  system.  We  have  been 
crushed  and  herded  like  cattle  in  pens:  our  wives  and  daughters 
have  been  insulted;  our  friends  and  neighbors  have  been  physi- 

cally injured. 
It  is  an  absolute  necessity  that  the  power  of  controlling  inter- 

urban railroad  facilities  be  placed  in  the  hands  of  local  officers, 
cognizant  of  the  conditions  and  free  to  give  the  necessary  time 
and  study  to  the  questions  of  present  remedy  and  future  better- 

ment. '  T 

The  same  body  has  also  filed  with  the  Attorney-General  a  com- 
plaint against  the  Manhattan  Company,  and  has  petitioned  that 

officer  to  proceed  against  the  corporation  for  alleged  violation 
of  the  charter  provisions.  The  committee  which  formulated  the 

report  quotes  sections  of  the  elevated  road's  charter  hitherto 
undiscovered,  which,  if  they  are  correctly  stated,  point  the  way 

for  the  Attorney-General  to  act.  The  first  of  the  two  sections 
particularly  specified  requires  that  the  road  make  ample  pro- 

vision for  sheltering  its  passengers  while  they  wait  for  trains, 
the  other  section  says  that  each  passenger  is  entitled  to  a  seat, 
except  in  four  specified  hours.  The  charter,  according  to  the 

committee,  says  that  where  a  passenger  can't  get  a  seat  after 
demanding  it  "such  passenger  shall  be  entitled  to  ride  free." 

Regarding  station  and  platform  accommodations  the  com- 
mittee cites  the  conditions  at  Rector  Street,  which  it  is  ac- 

knowledged, however,  cannot  be  taken  as  a  fair  example: 
The  condition  of  affairs  at  Rector  Street  is  well  known.  There 

is  no  cover  over  the  station  platform,  except  for  a  few  feet.  There 
is  no  adequate  accommodation  for  passengers,  and  the  crowd 
upon  the  platform  is  such  that  it  is  almost  impossible  to  board  a 
train  during  the  rush  hours  without  being  crushed.  At  certain 
hours  of  the  day  no  lady  can  board  trains  at  this  and  other  sta- 

tions without  being  exposed  to  disagreeable  physical  contact  with 
other  persons. 

There  are  four  tracks  at  that  point,  and  the  road  has  condemned 
no  propertv  for  a  station,  although  they  are  authorized  by  law  so 
to  do,  and  the  rush  of  passengers  for  express  trains  often  so 
blocks  the  intending  passenger  of  an  accommodation  train  that  he 
is  compelled  to  look  over  the  heads  of  a  crowd  of  several  hundred 
people  while  his  train  comes  into  the  station  and  leaves  it  without 
giving  him  an  opportunity  to  board  it,  although  there  may  be 
room  and  even  empty  seats  on  his  train. 

The  report  also  charges  that  the  elevated  road  has  erected 
stations  in  the  side  streets,  instead  of  acquiring  the  station 
space  needed  by  condemning  property,  and  declares  that  this  is 
illegal.  The  committee  petitions  the  Attorney-General  to  begin 

an  action  to  annul  the  road's  charter,  or  by  instituting  proceed- 
ings by  mandamus  to  compel  the  road  to  perform  its  duties 

as  required  by  law.  The  committee  declares  it  will  seek  legal 
redress  itself  if  the  Attorney-General  does  not  act. 
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WOODEN  BEAMS  AND  COLUMNS  IN  STREET  RAILWAY 
BRIDGE  CONSTRUCTION 

EY  H.  C.  ANDREWS 

In  street  railway  construction,  or  in  connection  with  its 

maintenance,  it  is  very  often  necessary  to  span  temporary  ex- 
cavations, to  build  new,  and  strengthen  existing  bridges  and  to 

meet  other  conditions  which  may  arise  requiring  temporary  or 
permanent  floor  timbering. 

each  column  will  show  the  proper  width  for  the  corresponding 
depth  at  the  top  of  the  column. 

If  in  any  case  on  short  spans  it  is  necessary  to  use  spruce 
multiply  the  figures  representing  the  widths  by  5/3. 

On  the  diagram  at  the  right  are  shown,  by  full  lines,  curves 
representing  safe  uniformly-distributed  loads  for  different 
depths  of  sticks,  i  in.  wide,  the  columns  to  the  right  giving  safe 
loads  for  both  spruce  and  Southern  pine. 

The  dotted  lines  limit  the  deflection  to  1-240  of  the  span;  no 
greater  deflection  should  be  allowed  in  permanent  work,  al- 

Ku.3:-2s  Eox  No.4;-30  Box 
Di'jTRiauTioN  OF  Weights  of  Various  Types  of  Cars 

(Iiidii.liMi;  islim  :lv(l  iri!i.\imum  luuj>). 

Full  lines  represent  an  outsitle  fibre  strain  of  1250  lbs, 
per  square  inch  for  Hard  Pine,  and  750  lbs.  for  Spruce, 
Dotted  lines  limit  the  deflection  to  1-340  of  span. 
Modulus  of  Elasticity  TriO.OOO 

Formulae  for  Safe  Loads  for  Wooden  Columns. 

As  in  most  cases  a  light  T-rail  or  stringer  rail  is  used  over 
bridges,  the  stiffness  of  the  rail  will  not  warrant  the  assumption 
of  a  uniformly  distributed  load  over  the  span.  Therefore,  it 
is  obvious  that  quite  a  little  labor  is  involved  in  calculating  the 
bending  moment,  due  to  the  concentrated  loads  on  the  trucks, 
assuming,  of  course,  the  heaviest  car,  including  maximum  load, which  will  pass  over  the  structure. 

The  accompanying  diagram  and  information  will  be  found 
very  convenient  for  readily  determining  the  requisite  size  of 
timbers  for  various  spans  and  loads. 

On  the  diagram  at  the  left  are  shown  curves  representing  the 
bending  moments  for  single  track  of  various  types  of  cars, 
including  their  estimated  maximum  loads.  The  horizontal 
spacing  represents  the  span  in  feet,  and  the  vertical  spacing 
the  bending  moment  in  foot-pounds.  At  the  left,  in  the  several 
vertical  columns,  are  shown  the  widths  of  Southern  pine  timber 
for  various  depths  to  support  the  load  causing  the  bending moment  opposite. 

For  example,  to  determine  the  proper  size  of  timber  to  carry 
car  No.  i  over  a  25-ft.  span.  From  the  25-ft.  mark  at  the  top 
or  bottom  of  the  diagram  follow  the  vertical  line  to  the  point 
where  it  intersects  the  line  of  bending  moment  of  car  No.  i, 
thence  follow  the  horizontal  line  to  the  left,  where  the  figures  in 

KIND  or  WOOD Where  length  is  less  than tivelve  times  leust  thickness 
Safe  Load  — 

Where  length  Ib  not  less  than twelve  times  least  thickaees 
Safe  Load  per  Sq.In-.= 

YELLOW  PINE Area  o£  Cross-Sectlon  x  1000 10  X  leneth 

OAK 

Area  of  Cross-Section  s  750 

750 

least  diameter 
WHITE  PINE  OR SPRUCE Area  of  Cross-Section  x  625 least  diameter 
Nc.TKi-All  diTiiensi. 

Strt-tl  Ry.Journ.ll 

/hich 

je  tiinsidi'icil  :iK  inches 

though  for- temporary  work  values  obtained  from  the  full  line 
may  be  used. 

This  diagram  does  not  apply  on  building  construction,  where 
plastering,  masonry,  etc.,  is  to  be  supported,  requiring  the 
deflection  to  be  limited  to -1-480  of  the  span. 

These  diagrams  have  been  based  on  the  usual  formula : 

Wl  =  bd'S. 8  6 
1  =  span  in  inches. 
b  =  breadth  of  beam  in  inches. 
d  =  depth  of  beam  in  inches. 
5'  =  extreme  fibre  stress. 
For  the  value  of  S,  1250  lbs.  has  been  used  for  Southern  pine 

and  750  lbs.  for  spruce.  This  gives  a  factor  of  safety  of  about 
four.  In  calculating  the  deflection  curves  a  modulus  of  elas- 

ticity of  750,000  was  used. 
Although  values  are  given  for  any  span  up  to  35  ft.,  it  is  not 

advisable  or  economical  to  use  plain  beams  for  a  span  of  more 
than  20  ft. 

In  addition  to  the  information  given  in  connection  with  the 
diagrams,  formulae  are  given  showing  the  safe  supporting 
power  of  wooden  columns. 
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THE  ORGANIZATION  OF  THE  AMERICAN  RAILWAY 
MECHANICAL  AND  ELECTRICAL  ASSOCIATION 

The  master  mechanics,  superintendents  of  motive  power  and 

electrical  engineers  from  a  dozen  or  more  electric  railway  com- 
panies met  at  the  Hollenden  Hotel,  Cleveland,  Feb.  12,  in  re- 
sponse to  the  call  of  the  committee  which  was  formed  at  Detroit 

during  the  last  American  Street  Railway  Association  conven- 
tion. The  purpose  of  the  meeting  was  to  complete  an  organiza- 

tion of  the  men  of  the  mechanical  and  electrical  departments  of 
the  electric  railway  companies  of  America,  and  arrange  for  a 
regular  convention  along  lines  suggested  by  the  circular  sent 
out  by  the  committee  and  published  in  these  columns  last  week. 

Thomas  Farmer,  superintendent  of  motive  power  of  the  De- 
troit United  Railway,  acted  as  chairman  of  the  meeting,  and 

Walter  Mower,  of  the  same  company,  as  secretary. 
E.  W.  Olds,  superintendent  of  rolling  stock  of  the  Milwaukee 

Electric  Railway  &  Light  Company,  in  a  few  introductory  re- 
marks, said  that  it  was  well  known  that  at  present  electric 

railway  master  mechanics  do  not  get  together  as  they  should. 
They  had  never  taken  much  part  in  the  proceedings  of  the 
American  Street  Railway  Association.  That  organization 

was  essentially  for  presidents  and  general  managers  and  trans- 
portation men,  and  its  proceedings  were  of  value  chiefly  on 

matters  of  general  policy  or  transportation.  An  organization  of 
mechanical  and  electrical  men  was  needed  to  discuss  questions 

pertaining  to  those  departments,  to  raise  the  standard  of  prac- 
tice and  to  work  toward  uniformity. 

After  further  brief  discussion  on  the  same  lines  the  chairman 

said  it  was  undoubtedly  the  sense  of  the  meeting  that  an  organ- 
ization should  be  perfected,  and  the  convention  took  the  neces- 

sary steps  to  accomplish  this  purpose. 
The  question  of  a  proper  name  to  fit  the  new  organization 

drew  out  a  long  list  of  suggestions.  It  was  evidently  the  desire 
of  all  to  have  a  name  adopted  which  would  properly  cover  an 

organization  of  men  drawn  from  all  the  mechanical  and  elec- 
trical departments  of  a  city  or  interurban  road,  but  a  name  not 

cumbersome  was  hard  to  find.  The  choice  of  a  name  from  the 

list  suggested  was  finally  left  to  a  committee  consisting  of  D.  F. 
Carver,  of  Cleveland;  Alfred  Green,- of  Rochester;  E.  W.  Olds, 
of  Milwaukee,  and  H.  H.  Adams,  of  Baltimore. 

NAME  SELECTED 

The  committee  reported  in  favor  of  the  name  "American 
Railway  Mechanical  and  Electrical  Association,"  which  was 
adopted. 

Further  details  of  organization,  especially  the  question  of 
whether  the  membership  should  be  vested  in  companies  or 
individuals,  was  discussed  at  length,  some  favoring  having  it 
an  organization  of  men  and  others  an  organization  of  com- 

panies. It  was  developed  that  while  it  was  in  many  ways 

desirable  to  make  the  membership  individual,  and  not  of  com- 
panies, the  association  would  have  greater  weight  if  it  were 

representative  of  companies,  and  if  questions  of  standards  to 
facilitate  interchange  came  up  it  would  be  essential  to  have  the 
active  voting  membership  in  the  companies  involved. 

The  constitutions  and  by-laws  of  the  American  Street  Rail- 
way Association  and  of  the  American  Street  Railway  Ac- 

countants' Association  were  read,  and  changes  suggested  to 
adapt  them  to  the  needs  of  the  new  organization.  The  final 
decision  on  rules  was  left  to  a  committee,  which  reported  at  the 
afternoon  session. 

When  this  committee  presented  its  findings  there  was  more 

discussion,  and  the  constituticm  and  liy-laws,  as  they  appear 
herewith,  were  adopted.  In  tlie  all-important  matters  of  mem- 

bership the  active  membership  with  voting  powers  is  vested  in 
companies,  with  $20  dues,  and  individual  membership  is  pro- 

vided for  in  non-voting  associate  membership,  with  $5  dues  and 
junior  membership  for  $3  dues.  Individual  members  are  thus 
provided  for  without  detracting  from  the  weight  given  an  or- 

ganization whose  membership  is  vested  in  companies.  Although 
there  was  at  first  some  diiTerence  of  opinion  as  to  holding  the 
meetings  at  the  same  time  as  the  American  Street  Railway 
Association,  it  was  finally  agreed  that  it  would  be  detrimental  to 
both  bodies  to  separate  the  time  and  place  of  convention. 

Following  is  the  constitution  and  by-laws  as  finally  adopted: 
CONSTITUTION. 

I. — Name. 

1.  The  name  of  this  association  shall  be  "The  American  Rail- 
way Mechanical  and  Electrical  Association,"  and  its  offices  shall 

be  at  the  place  where  the  secretary  resides. 
II. — Object. 

2.  The  object  of  this  association  will  be  the  acquisition  of  ex- 
perimental, statistical,  scientific  and  practical  knowledge  relating 

to  the  construction,  equipment  and  operation  of  street  and  inter- urban railways. 
III.  — Members. 

1.  The  active  members  of  this  association  shall  consist  of  Ameri- 
can railway  companies  or  lessees,  or  individual  owners  of  rail- 

ways, and  each  member  shall  be  entitled  to  one  vote  by  delegates 
presenting  proper  credentials. 

2.  The  head  of  any  mechanical  or  electrical  department  of  a  rail- 
way company  may  be  elected  an  associate  member  of  this  associa- 
tion, and  will  be  entitled  to  all  privileges,  except  that  of  voting. 

3.  Other  employees  of  railway  companies  not  eligible  as  asso- 
ciate members  may  become  eligible  to  junior  membership  upon 

the  recommendation  of  at  least  one  official  of  the  company  by 
whom  he  is  employed  arid  one  associate  member,  and  will  be  en- 

titled to  all  privileges  except  that  of  voting. 
The  technical  periodicals  shall  be  eligible  to  honorary  member- 

ship upon  recommendation  of  the  executive  committee. 
IV. — Amendme.\'t. 

This  constitution  may  be  amended  by  two-thirds  vote  of  the 
members  present  at  a  regular  meeting  after  thirty  days'  notice thereof  has  been  given  to  each  member  in  writing  by  the  secre- tary. 

BY-LAWS. 

I. — Applications. 

I.  Every  applicant  for  membership  shall  signify  the  same  in 
writing  to  the  secretary,  enclosing  the  requisite  fee,  and  shall  sign 
the  constitution  and  by-laws. 

XL— Officers  .\nd  Executive  Committee. 
The  officers  shall  consist  of  a  president,  three  vice-presidents,  a 

secretary  and  treasurer  and  four  others,  who  shall  constitute  the 
exetutive  committee.  The  executive  committee  shall  have  the  en- 

tire charge  and  management  of  the  affairs  of  the  association.  The 
officers  and  executive  committee  shall  be  elected  by  ballot  at  each 
regular  meeting  of  the  association  and  shall  hold  office  until  their 
successors  shall  be  elected.  The  duties  of  secretary  and  treasurer shall  be  performed  by  the  same  person. 

HI. — Duties  of  Officers. 

^  The  officers  of  the  association  shall  assume  their  duties  imme- diately after  the  close  of  the  meeting  at  which  thev  are  elected. 
They  shall  hold  meetings  at  the  call  of  the  president,'  or,  in  his  ab- sence, at  the  call  of  the  vice-presidents  in  their  order,  and  make 
arrangements  for  carrying  out  the  objects  of  the  association. 

IV.  — President. 
The  president,  if  present,  or,  in  his  absence,  one  of  the  vice- 

presidents  in  their  order,  if  present,  shall  preside  at  all  meetings of  the  association  and  of  the  executive  committee. 
V.  — Treasurer. 

The  duties  of  the  treasurer  shall  be  to  receive  and  safely  keep  all moneys  of  the  association;  keep  correct  account  of  the  same  and 
pay  all  bills  approved  by  the  president;  and  he  shall  make  an  an- 

nual report  to  be  submitted  to  the  association.  He  shall  give  a bond  to  the  president  in  such  sum  and  with  such  surety  as  shall  be 
approved  by  the  executive  committee. 

VI.  — Secretary. 

The  duties  of  the  secretary  shall  be  to  take  minutes  of  all  pro- cccdmgs  of  the  association  and  of  the  executive  committee  and 
enter  them  in  proper  books  for  the  purpose.  He  shall  conduct 
the  correspondence  of  the  association,  read  minutes  and  notices 
1)1  all  nieetings  and  also  papers  and  communications,  if  the  au- 

thors w'ish  it,  and  perform  whatever  duties  may  be  required  in  the constitution  and  by-laws  appertaining  to  his  department.  He shall  be  paid  n  salary  to  be  fixed  by  the  executive  committee. VII.  — Meetings. 
The  regular  meeting  of  this  association  shall  ccuivenc  at  the 

same  place  as  The  American  Street  Railway  Association  and  one 
<lav  111  advance  of  the  meeting  of  that  association.     Notice  of 
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every  meeting  shall  be  given  by  the  secretary  in  a  circular  ad- 
dressed to  each  member  at  least  thirty  days  before  the  time  of 

meeting.  Ten  members  shall  constitute  a  quorum  of  any  meeting. 
VIII.— Order  of  Business. 

At  the  regular  meeting  of  the  association  the  order  of  business 
shall  be: 

1.  The  reading  of  the  minutes  of  the  last  meeting. 
2.  The  address  of  the  president. 
3.  The  report  of  the  executive  committee  on  the  management 

of  the  association  during  the  previous  year. 
4.  The  report  of  the  treasurer. 
5.  Report  to  special  committees. 
6.  The  election  of  officers. 
7.  The  reading  and  discussion  of  papers  of  which  notice  has 

been  given  to  the  secretary  at  least  thirty  days  prior  to  meeting. 
8.  General  business. 

IX. — Order  of  Business  {Special.) 
At  other  general  meetings  of  the  association  the  order  of  busi- 

ness shall  be  the  same,  except  as  to  the  third,  fourth  and  sixth 
clauses. 

X. — Notices. 

The  secretary  shall  send  notices  to  all  members  of  the  associa- 
tion at  least  sixty  days  before  each  meeting,  mentioning  the  pa- 
pers to  be  read  and  any  special  business  to  be  brought  before  the 

meeting. 
XI. — Executive  Committee. 

The  executive  committee  shall  meet  one  day  in  advance  of  each 
annual  meeting  of  the  association,  and  on  other  occasions  when 
the  president  shall  deem  it  necessary,  upon  such  reasonable  notice 
specifying  the  business  to  be  attended  to  as  the  committee  shall 
by  vote  determine.  A  vote  of  the  executive  committee  may  be 
taken  by  mail  when  deemed  advisable. 

XII. — Voting. 
All  votes  except  as  herein  otherwise  provided  shall  be  by  the 

uplifted  hand  unless  a  ballot  is  called  for,  and  in  case  of  a  tie  a 
presiding  officer  may  vote. 

XIII. — Reading  of  Papers. 
All  papers  read  at  the  meetings  of  the  association  must  relate  to 

matters  connected  with  the  objects  of  the  association  and  must 
have  the  approval  of  the  executive  committee  before  being  read. 
Persons  to  whom  subjects  are  assigned  must  signify  in  writing 
their  intention  to  prepare  the  paper,  and  forward  it  to  the  secre- 

tary at  least  sixty  days  previous  to  the  date  of  the  meeting  so  that 
advance  copies  of  the  paper  may  be  printed  and  forwarded  to  the 
members. 

XIV. — Papers,  Drawings  and  Models. 
All  papers,  drawings  and  models  submitted  to  the  meeting  of 

the  association  shall  remain  the  property  of  the  association  al  the 
option  of  the  executive  committee. 

XV. — Fees. 
1.  Active  members  shall  pay  annual  dues  of  $20,  payable  in  ad- 

vance. The  executive  committee  shall  have  no  power  to  expend 
for  any  purpose  whatever  an  amount  exceeding  thai  received  as 
hereinbefore  provided  for.  It  shall  be  the  duty  of  the  members  to 
pay  such  returns  to  the  secretary  as  shall  be  required  by  the  ex- 

ecutive committee. 
2.  .Associate  members  will  pay  annual  dues  of  $5. 
3.  Junior  members  will  pa.y  annual  dues  of  $3. 

XVI. — Arrears. 
No  member  whose  annual  dues  shall  he  in  arrears  shall  be  en- 

titled to  vote. 
XV II.  — Withdrawal. 

Any  member  may  retire  from  membership  by  giving  written  no- 
tice to  that  effect  to  the  secretary  and  the  payment  of  all  annual 

dues,  but  shall  remain  a  member  and  liable  to  the  payment  of  an- 
nual dues  until  such  payments  are  made,  except  as  hereinafter 

provided. 
XVIII.  — Expulsion. 

A  member  may  be  expelled  from  the  association  by  ballot  of 
two-thirds  of  the  members  voting  at  any  regular  meeting  of  the 
association  upon  the  written  recommendation  of  the  executive 
committee. 

XIX. — Rules  of  Order. 
All  rules  not  provided  for  in  these  by-laws  shall  be  those  found 

in  Roberts'  Rules  of  Order. 
XX. — Amendment. 

Notice  of  all  propositions  for  adding  to  or  altering  any  of  these 
by-laws  shall  be  given  to  the  members  of  the  association  at  least 
thirty  days  before  the  meeting  at  which  they  are  to  be  acted  upon. 

XXI. — Copy  of  Constitution  and  By-Laws. 
Each  member  of  the  association  shall  be  furnished  by  the  secre- 

tary with  a  copy  of  the  constitution  and  by-laws  of  the  association 
and  also  a  list  of  the  members. 

After  the  adoption  of  the  constitution  and  by-laws  officers 
were  elected  as  follows : 

OFFICERS 

President — Thomas  Farmer,  superintendent  of  motive  power, 
Detroit  United  Railway  Company,  Detroit,  Mich. 

First  Vice-President — E.  W.  Olds,  superintendent  rolling  stock. 
The  Milwaukee  Electric  Railway  &  Light  Company,  Milwaukee. 
Second  Vice-President — Alfred  Green,  master  mechanic,  Roch- 

ester Railway  Company,  Rochester,  N.  Y. 
Third  Vice-President — C.  F.  Baker,  superintendent  motive 

power  and  machinery,  Boston  Elevated  Railway  Company,  Bos- 
ton, Mass. 

Executive  Committee — W.  O.  Mundy,  master  mechanic,  St. 
Louis  Transit  Company,  St.  Louis.  Mo.;  T.  J.  Mullen,  master  me- 

chanic, Scranton  Railway  Company,  Scranton,  Pa.;  H.  H.  Adams, 
master  mechanic.  United  Railways  &  Electric  Company,  Balti- 

more, Md. ;  D.  F.  Carver,  chief  engineer,  Cleveland  Electric  Rail- 
way Company,  Cleveland,  O. 

Secretary  and  Treasurer — Walter  Mower,  Detroit  United  Rail- 
way Company,  Detroit,  Mich. 

ATTENDANCE  AND  MEMllERSKIP 

The  following  gentlemen,  representing  electric  railway  com- 
panies, were  present  at  the  meeting.  The  companies  repre- 

sented are  charter  members  of  the  new  organization,  and  the 
majority  of  the  gentlemen  present  also  took  personal  associate 
membership  in  the  American  Railway  Electrical  and  Me- 

chanical Association: 

H.  H.  Adams,  superintendent  shops,  United  Railways  &  Elec- 
tric Company,  Baltimore. 

W.  W.  Annable,  master  mechanic.  Grand  Rapids  Railway  Com- 

pany. C.  F.  Baicer,  superintendent  motive  power  and  machinery,  Bos- 
ton Elevated  Railway  Company. 

C.  A.  Brown,  master  mechanic,  Toledo  Railway  &  Light  Com- 

pany. D.  F.  Carver,  chief  engineer,  Cleveland  Electric  Railway  Com- 

pany. R.  E.  Danforth,  general  superintendent,  Rochester  Railway Company. 

Thomas  Farmer,  superintendent  motive  power,  Detroit  United 
Railway  Company. 

Alfred  Green,  master  mechanic,  Rochester  Railway  Company. 
Fred  Heckler,  master  mechanic.  Lake  Shore  Electric  Railway, 

Toledo,  O. 
W.  O.  Mundy,  master  mechanic,  St.  Louis  Transit  Company. 
T.  J.  Mullen,  master  mechanic,  Scranton  Railway  Company. 
J.  Millar,  superintendent  rolling  stock.  International  Traction 

Company,  Buffalo. 
E.  W.  Olds,  superintendent  rolling  stock,  the  Milwaukee  Elec- 

tric Railway  &  Light  Company. 
W.  Roberts,  master  mechanic.  Northern  Ohio  Traction  &  Light 

Company,  Akron.  O. 
Other  applications  for  membership  were  received  from : 
Worcester  Consolidated  Street  Railway  Company,  William  Pes- 

tell,  superintendent  motive  power. 

Chicago  City  Railway  Company,  M.  O'Brien,  master  mechanic. Santa  Barbara  (Cal.)  Consolidated  Railway  Company,  W.  H. 
Harding,  master  mechanic. 
Mobile  Light  &  Railroad  Company,  S.  M.  Coffm,  master  me- 

chanic. 
At  the  meeting  of  the  executive  committee  the  Street  Rail- 

way Journal  and  Street  Railway  Review  were  made  honorary 
members. 

Now  that  the  organization  has  been  formed  it  is  expected  that 

a  large  number  of  companies  will  at  once  join,  and  a  largely- 
attended  convention  next  fall  is  assured. 

LUNCH  AT  CENTURY  CLUB 

The  railway  men  were  entertained  by  the  supply  men  with  a 
lunch  at  the  Century  Club  and  at  the  Empire  Theater  in  the evening. 

The  supply  men  attending  were : 
W.  D.  Ray,  F.  V.  Green  and  C.  N.  Townsend,  of  the  Westing- 

house  Traction  Brake  Company;  Messrs.  J.  E.  Eldred,  Jr.,  H.  N. 
Ransom,  F.  C.  Randall,  C.  P.  Tolman  and  Charles  W.  Leet.  of  the 
Christensen  Engineering  Company;  D.  B.  Dean,  of  J.  G.  Brill 
Compan}^;  H.  F.  Tate,  of  the  National  Conduit  &  Cable  Com- 

pany: W.  R.  Kerschner,  of  the  Columbia  Machine  Company;  M. 
DeF.  Gates,  of  the  New  Haven  Car  Register  Company;  H.  E. 
.■\ckerly.  of  the  American  Car  Seat  Company;  C.  F.  Wickwire,  of 
the  Sterling-Meaker  Company;  F.  A.  Elinquist.  Sherwin-Williams 
Company,  and  A.  L.  Wilkinson,  of  the  Ohio  Brass  Company. 
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LARGE  HORIZONTAL  GAS  ENGINE 

Power  users  who  are  investigating  the  merits  of  gas  engines 
will  be  interested  in  the  latest  type  of  internal  combustion 
engine  of  American  manufacture,  especially  as  it  marks  a 
radical  departure  from  the  established  practice  of  its  builders, 

the  Westinghouse  Machine  Company.  Heretofore,  few  Ameri- 
can makers  have  ventured  above  250  hp,  and  until  recently  none 

above  500  hp,  with  the  exception  of  the  Westinghouse  Com- 

(Copyright  by  the  Westinghouse  Machine  Company.) 

FIG.  1.— SINGLE-CRANK  HORIZONTAL  GAS  ENGINE,  750  HP 

pany,  whose  three-cylinder,  vertical,  single-action  engine  is  well 
known.  This  company  has  now  developed  the  double-acting 
engine,  shown  in  the  accompanying  cuts,  in  sizes  ranging  as 

high  as  3000  hp.  Fig.  i  shows  a  perspective  view  of  a  single- 
crank  engine  of  the  new  type,  and  Fig.  2  a  double-crank  engine. 

Figs.  3  and  4  show  the  general  design  of  a  1500-hp  double- 
crank  engine,  directly  connected  to  a  generator. 

In  general  design  the  engine  resembles  a  modern  high-speed 
tandem  compound  steam  engine  in  the  arrangement  of  cylin- 

ders, frames,  bed  plates,  bearings  and  fly-wheel,  and  this  re- 
semblance is  extended  to  the  matter  of  crank  effort.  Each  revo- 

lution is  accompanied  by  two  impulses,  namely,  at  each  suc- 
cessive in-stroke  and  out-stroke.  The  engine  operates,  there- 

fore, upon  the  four-stroke  cycle,  involving  distinct  periods  of 
admission,  compression,  explosion,  expansion  and  exhaust,  and 

at  the  same  time  making  provision  for  posi- 
tive scavenging,  the  importance  of  which  in 

securing  a  pure  working  mixture  is  conclu- 
sively shown  by  comparing  the  thermal  val- 

ues of  natural  and  blast  furnace  gases.  The 
former  yields  approximately  1000  B.  T.  U. 
])cr  cubic  foot,  the  latter  only  100.  While 
the  comparative  weakness  of  blast  furnace 
gas  is  partly  due  to  the  absence  of  the 
highly  calorific  CU*  or  marsh  gas,  it  is 
mainly  attributable  to  the  presence  of  CO 

and  N,  both  inert  gases  resulting  from  pre- 
vious combustion. 

Engines  employing  the  two-stroke  cycle 
rely  upon  a  special  piston  movement  or  a 
blast  air  from  an  auxiliary  pump,  directed 

in  such  a  manner  as  to  force  out  the  remain- 

ing burned  gases,  thus  clearing  the  way  for  the  incoming  pure 
mixture.  This  latter  method,  it  is  now  claimed,  results  in  a 

dilution  of  the  incoming  mixture,  and  variations  in  the  calorific 

value  of  the  explosive  mixture,  which,  for  a  gas  of  given  con- 

stituency, should  be  maintained  constant.  In  this  new  engine 

the  return  stroke  of  the  pistons  effectually  performs  this  func- 

tion, and  the  charge  of  explosive  mixture  is  then  drawn  in, 

undiluted  either  by  products  of  combustion  or  by  scavenging 
air. 

.In  direct  distinction  from  the  use  of  an  explosive  mixture 

design  employs  a  mixture  of  unvarying  quality,  which  is 
initially  proportioned  according  to  the  nature  of  gas  used,  but 
once  determined  remains  constant  under  all  conditions  -of  load. 

As  the  load  upon  the  engine  increases  or  decreases  a  cor- 
respondingly greater  or  lesser  quantity  of  mixture  is  admitted 

to  the  cylinders,  thus  utilizing  at  all  times  an  explosive  mixture 
of  maximum  strength,  resulting  in  higher  thermal  efficiency  and 
economy  of  fuel.  In  support  of  this  method  it  is  pointed  out 
that  European  builders  of  the  highest  standing  are  abandoning 

the  variable  for  the  constant  mixture  method 

of  governing. 

However,  the  construction  of  the  engine  de- 
parts materially  from  the  accepted  European 

design  and  embodies  many  established  features 
of  modern  steam  engine  practice,  being 
similar  to  a  horizontal  steam  engine  suitably 

strengthened  in  proportion  to  the  increased 
maximum  pressure  resulting  from  the  rapid 

combustion  of  the  highly  compressed  gases." 
The  design  of  cylinders,  pistons  and  valves,  of 
course,  departs  materially  from  steam  engine 
practice.  The  cylinders  are  double  walled, 
with  the  outer  walls  split  peripherally  to  permit 

independent  expansion  and  contraction  without 
placing  the  cylinder  casting  under  stress.  The 
two  cylinders  are  united  at  the  top  by  heavy 

tie-rods,  engaging  peripheral  bosses,  and  at  the  bottom  by  a 
stout  cast-iron  distance  piece.  The  rear  section  of  the  bed- 

plate which  supports  the  two  cylinders  is  cored  hollow  with  a 
central  dividing  wall,  and  serves  as  a  reservoir  for  incoming 
and  outgoing  circulating  water.  All  connections  are  piped 
directly  to  these  reservoirs,  thus  reducing  the  piping  about  the 

engine.  Through  the  bed-plate  extend  the  four  vertical  exhaust 
pipes,  which  connect  immediately  below  with  an  exhaust  main. 
The  exhaust  passages  leading  from  the  valve  chambers  are 
cast  integral  with  the  cylinders,  upon  their  under  sides,  and  are 
water  cooled. 

At  the  ends  of  each  cylinder  are  horizontal  side  ports,  re- 
sembling straight  steam  ports,  which  communicate  with  re- 

movable combustion  chambers.  The  cylinders  are  closed  by 
water  jacketed  heads,  those  located  between  the  two  cylinders 

(Copyright  by  the  Westinghouse  Machine  Company.) 
FIG.  2.— DOUBLE-CRANK  HORIZONTAL  GAS  ENGINE, 

1500  HP 

varying  in  richness  according  to  the  load,  the  Westinghouse 

being  split  diametrically  for  facility  in  inspection  of  the  in- 
terior, and  the  two  halves  united  with  a  ground  fit,  no  packing 

being  necessary.  This  feature  obviates  the  necessity  for  com- 
pletely dismantling  the  engine  for  inspection. 

The  combustion  chambers  are  independent  castings,  with 

plain  machined  faces,  circular  valve-liner  seats  and  cored  out 
passages  for  circulating  water.  Both  admission  and  exhaust 
valves,  which  are  of  the  standard  poppet  type,  operate  vertically 
and  with  opposite  throw.  They  open  by  cam  movement,  and 
are  held  to  their  seats  by  spring  pressure.  The  central  space, 
closed  by  the  admission  valve  above  and  the  exhaust  valve 
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below,  communicate  directly  with  the  cylinder  port  before 
mentioned ;  the  exhaust  space  with  the  exhaust  passages  on  the 
under  sides  of  the  cylinders ;  the  admission  space  with  the 

supply  pipe.  This  supply  pipe  is  a  rectangular  cast-iron  main, 
extending  along  the  entire  front  and  provided  with  openings 
opposite  each  admission  valve.    It  receives  its  supply  from  the 

FIC.  4.-END  SECTION  OF  HORIZONTAL  GAS  ENGINE 

governor  chamber,  located  midway  between  the  two  ends, 
which  in  turn  communicating  with  a  mixing  chamber  supplied 
on  the  one  hand  with  gas  and  on  the  other  with  air,  through 
suitable  valves.  These  two  valves  are  shown  in  Fig.  i,  and 

are  provided  with  graduated  indices,  so  that  the  exact  pro- 
portions of  gas  and  air  may  at  all  times  be  visible  and  under 

the  control  of  the  attendant.  Another  feature  is  the  provision 
for  interchangeable  parts.  Each  valve,  together  with  its 
spindle  and  seating  spring,  is  independently  mounted,  and  by 
simply  removing  the  bolts  from  the  bonnet  the  entire  valve, 
seat  and  liner  may  be  drawn  out  for  inspection  or  replacement. 

Similarly,  the  igniters,  which  are  of  the  "make  and  break" 
electrical  contact  type,  are  mounted  in  a  removable  plug  ex- 

tending into  the  combustion  chamber  through  the  side  walls. 
The  valve  gear  is  of  the  standard  cam  and  roller  pattern, 

employed  in  the  VVestinghouse  vertical  engines,  and  is  driven  by 
a  helical  gear,  engaging  a  similar  split  gear  bolted  around  the 
main  shaft. 

Cooling  water  for  circulating  through  the  pistons  enters  a 

cavity  on  the  cross-head  by  means  of  a  flexible  pipe  connection 
provided  with  special  swinging  joints.  It  then  flows  through 
the  hollow  piston  rod  to  the  front  and  rear  piston,  through 

piston  fits  to  be  employed  without  danger  of  excessive  friction 
or  rupture.  This  point  may  be  more  readily  appreciated  from 

the  fact  that  a  cold  piston  clearance  of  approximately  1-16  in. 
is  necessary  in  moderate-sized  engines  not  fitted  with  water- 
cooled  pistons.  The  pistons  are  constructed  in  two  parts,  with 
packing  rings  and  babbitted  bearing  surfaces.  They  are  secured 

in  position  on  the  rods  by  internal  nuts,  and 
present  plain  convex  surface  to  the  burning 
gases.  Piston  rods  are  of  forged  steel,  with 
bored  water  ducts.  The  packing  for  both  piston 
rod  and  tail-rod  is  of  metallic  ring  type. 
The  engine  is  started  by  compressed  air 

pumped  into  a  steel  reservoir  during  a  previous 
run  before  shutting  down.  For  this  purpose  a 

special  disengaging  gear  is  provided  which 
isolates  the  rear  cylinder,  and  on  admitting  the 
compressed  air  allows  this  cylinder  to  operate 
as  an  air  motor  until  the  regular  combustion 
cycle  is  taken  up  in  the  forward  cylinder.  The 
rear  cylinder  may  then  be  thrown  into  normal 
action. 

Oiling  is  accomplished  by  steam  engine  ap- 
jjlianccs,  such  as  sight-feed  cups,  cylinder  pumps  and  oil  rings 
for  crank  pins. 

The  engine  is  governed  by  a  sensitive  fly-ball  governor  of  the 
standard  design,  protected  by  a  circular  housing.  It  operates 
a  vertical  piston  valve  supplying  a  fuel  mixture  of  constant 
quality,  but  in  quantities  proportionate  to  the  load. 

The  single  crank  engine  is  at  present  manufactured  in  sizes 
ranging  from  250  hp  to  750  hp,  and  the  double  crank  from  750 
hp  to  1500  hp.  In  the  latter  cranks  are  placed  at  90  degs. 
angularity,  giving  four  impulses  per  revolution,  and  securing  a 

crank  efi^ort  corresponding  to  that  of  a  cross-compound  double- 
acting  steam  engine. 

It  is  of  interest  to  note  that  several  installations  of  this  type 
of  engine  are  in  progress.  The  company  has  completed  its 
investigations  and  tests,  and  there  are  now  several  units  in 
commercial  service. 

 ♦♦♦  • 
FIRST  ELECTRIC  RAILWAY  IN  NORTH  DAKOTA 

The  Fargo  &  Moorehead  Street  Railway  Company  will  build 
9^  miles  of  line  the  coming  season,  extending  from  Fargo, 
N.  D.,  across  the  Red  River  to  Moorehead,  Minn.,  and  there 

FIG.  3.— LONGITUDINAL  SECTION  OF  1.50C-HP  DOUBLE-CRANK  HORIZONTAL  GAS  ENGINE 

which  it  circulates,  finally  emerging  through  a  bronze  tail-rod 
extending  through  the  rear  head,  there  emptying  into  a  cast- 
iron  jacket  communicating  with  the  hot-water  return  pipe. 
Similarly,  cold  water  is  conducted  through  suitable  pipes  to  the 
cylinder  jackets,  thence  to  the  jackets  surrounding  the  exhaust 
valves  and  ports,  and  finally  to  the  return  pipe,  emerging  at  a 
.mfificiently  high  temperature  for  use  in  heating  and  drying  coils 
and  radiators.  Proper  temperature  relations  between  pistons 
and  cylinders  is  thus  secured  at  all  times,  while  allowing  close 

will  also  be  some  additional  track  in  these  two  cities.  A  con- 
tract has  been  given  to  the  Electrical  Installation  Company,  of 

Chicago,  for  a  road,  including  rolling  stock  and  power  house. 
There  will  be  six  cars  and  a  power  house  of  200-kw  capacity. 

The  officers  are  Scranton  and  Wilkesbarre  (Pa.)  capitalists. 
F.  V.  Von  Storch,  Scranton,  is  president ;  M.  E.  McDonald, 

Scranton,  vice-president;  Frank  Earned,  Wilkesbarre,  treas- 
urer ;  George  H.  Rice,  Scranton,  secretary ;  George  H.  Moffatt 

Fargo,  N.  D.,  manager  and  chief  engineer. 
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RAPID  TRANSIT  COMMISSION 

A  bill  has  been  prepared  for  submission  to  the  Legislature, 
at  Albany,  providing  for  a  complete  reorganization  of  the 
Rapid  Transit  Commission  along  radically  different  lines  from 
those  on  which  the  present  body  is  formed. 

It  provides  for  the  appointment  of  members  of  the  Rapid 
Transit  Commission  by  the  Mayor,  thus  changing  it  from  a 
State  to  a  municipal  connnission.  It  permits  the  Commission 
to  separate  the  functions  of  construction,  maintenance  and 

operation  in  the  work  on  future  rapid  transit  extensions.  "If, 
in  its  discretion,  the  public  interest  shall  justify  the  provision, 
the  construction  of  such  railway  or  railways  shall  be  separate 

and  apart  from  its  or  their  ecjuipment,  maintenance  and  opera- 
tion, or  the  construction  and  equipment  shall  be  separate  and 

apart  from  its  maintenance  and  operation,  or  the  equipment 
shall  be  separate  and  apart  from  the  construction,  and  from  the 

operation  and  maintenance  of  such  railway  or  railways."  It 
further  provides  for  the  repeal  of  the  tax  exemption  clause, 
making  this  clause  inapplicable  to  all  future  extensions  of  the 
rapid  transit  roads. 

The  bill  in  detail  provides  that  the  Conmiission  shall  com- 
prise six  members  and  the  Mayor  and  Comptroller.  The  ap- 

pointee shall  serve  for  a  term  of  six  years,  the  present  Com- 
missioners to  serve  until  Jan.  i  next.  Of  the  six  appointive 

members,  two  shall  serve  for  two,  four  and  six  years  respec- 
tively, to  be  determined  by  lot. 

The  bill  further  provides  that  in  the  month  of  November 

prior  to  the  expiration  of  the  terms  of  members  of  the  Com- 
mission, the  Mayor  shall  appoint  their  successors  for  a  term  of 

six  years,  which  provision  would  permit  Mayor  Low  to  name 

the  new  Rapid  Transit  Commission  whether  or  not  he  is  re- 
elected next  fall. 

Municipal  ownership  is  provided  for  thus: 

"The  Board  of  Rapid  Transit  Railroad  Commissioners  may, 
in  its  discretion,  if  the  public  interest  shall  justify  the  pro- 

vision, provide  for  the  operation  and  maintenance  of  such  rail- 
way or  railways  by  the  city  as  shall  be  constructed  for  and  at 

the  expense  of  the  city." 
This  measure  is  being  urged  by  Comptroller  Grout,  and  it  is 

intimated  that  it  does  not  meet  the  approval  of  the  Mayor  and 
the  Republican  organization,  and  will,  therefore,  be  defeated, 
but  the  Mayor  is  pledged  to  some  form  of  reorganization,  and 
it  is  possible  that  the  present  scheme  may  be  modified  to  meet 
his  views.  The  principal  objection  to  the  bill  in  its  present 
form  is  the  method  of  appointment,  and  this  is  based  purely 
upon  political  grounds. 

MUNICIPAL  MEASURES 

In  a  well-considered  review  of  the  present  traffic  facilities 
in  New  York  and  the  recommendations  accompanying  the  re- 

port of  the  State  Board  of  Railroad  Connnissioners,  the  "Sun" 
criticises  the  attitude  of  the  municipality  toward  the  trans- 

portation corporations,  saying: 

Theoretically,  to  bite  off  one's  nose  is  an  imposbibility ;  yet 
practically  New  York  has  accomplished  it  in  respect  to  its  own 
facilities  for  transportation.  Grudging  the  dollar  that  would  have 
(lowed  into  the  coffers  of  the  street  car  companies,  the  city  has 
deliberately  sacrificed  millions  of  dollars'  worth  of  convenience 
and  benefit  to  the  general  public.  An  era  of  common  sense  of  the 
kind  displayed  by  the  State  Railroad  Connnission  may  work 
wonders. 

To-day,  probably  no  city  in  the  world  is  in  sorer  straits  in  pro- 
jHjrtion  to  its  needs  and  possibilities  for  money  and  improvements. 
Our  inadequacies  press  on  every  hand  and  in  every  department  of 
the  city  governmen  .  The  constitutional  limitation  of  our  debt 
renders  us  almost  helpless.  Yet  the  present  barriers  to  growth 
could  be  swept  away  and  everything  now  in  sight  of  our  ambitions 
.made,  attainable  if  we  should  abandon  tlu^  narrow-minded  and  so- 

cialistic scheme  of  municipal  ownership  of  the  underground  roads 

and  arrange  for  tlicir  transfer  to  private  enterprise  in  the  old- fashioned  way. 

If  that  should  be  done.  New  York  would  be  able  again  to  pro- 
ceed to  the  building  of  works  that  are  legitimately  part  of  the 

city's  province  to  build  with  the  free  hand  that  comes  from  the 
fat  purse. 

PROPOSED  ELECTRIC  RAILWAY  ALONG  THE  HUDSON 

.V  great  deal  of  local  interest  has  been  displayed  in  the  move- 
ment to  l)uild  electric  railroads  along  the  east  bank  of  the 

Hudson  River  to  connect  New  York  city  with  Albany.  The 
first  step  in  this  direction  was  the  building  of  the  Albany  & 
Hudson  third-rail  road,  extending  from  Albany  to  Hudson, 
a  distance  of  30  miles,  but  below  that  point  the  law  prohibits 
the  construction  of  railroads  on  the  New  York  and  Albany  post 
road,  declaring  that  road  to  be  a  public  highway  forever.  This 

law  has  greatly  hindered  the  construction  of  connecting  rail- 
roads, but  since  1896  bills  have  been  passed  permitting  the  con- 

struction of  railroads  on  it  in  that  part  of  New  York 
City  within  Westchester  County,  in  the  town  of  Cortland 

and  in  the  village  of  Ossining.  A  bill  introduced  re- 
cently by  Senator  McClelland  removes  this  prohibition  to  a 

further  extent,  and  is  another  step  in  the  direction  of  a  trunk 
line  of  electric  railroads.  This  measure  authorizes  the  building 
of  electric  railroads  on  the  Albany  post  road  in  the  villages  of 
Hastings-on-the-Hudson,  Dobbs  Ferry  and  Irvington.  The 
Senate  committee  to  which  this  measure  was  referred  has 

amended  the  bill  by  excluding  Irvington  from  its  provisions,  in 
deference  to  the  wishes  of  the  wealthy  estate  owners  along  that 

part  of  the  Hudson.  ■ 

CHICAGO  FRANCHISE  MATTERS 

The  local  transportation  committee  of  the  Chicago  City 
Council  and  representatives  of  the  street  railways  have  been  in 

continued  conference  during  the  last  week.  It  has  been  de- 
cided by  both  parties  that  in  order  to  make  more  rapid  progress 

the  Council  comiuittee  should  formulate  some  definite  ordi 

nance,  as  the  preliminary  discussions  have  now  been  carried  out 
to  such  a  length  that  little  more  can  be  gained  by  them. 
On  Monday,  however,  negotiations  between  the  city  and  the 

traction  companies  were  abruptly  terminated  because  of  in- 
ability to  agree  upon  a  method  of  determining  the  value  of 

claims  under  the  ninety-nine-year  act,  passed  over  a  veto  in 
1865.  In  the  discussion  of  this  law  the  companies  offered  to 
waive  their  rights  if  the  city  would  enter  into  an  agreement 
whereby  an  arbitrating  body  could  be  selected  to  settle,  once 
and  for  all  time,  their  validity,  and,  if  valid,  the  amount  to  be 

paid  for  surrender. 
The  companies  also  declared  they  would  bind  themselves  to  a 

contract  v\diich  would  definitely  indicate  that  "the  ninety-nine- 
year  act  is  dead"  should  the  time  taken  by  the  arbitrators  or 
judges  of  these  claims  extend  over  the  entire  period  of  the 
franchise  grant. 

The  companies  wished  it  to  be  understood  they  sought  to  dis- 
pose of  all  debatable  claims  at  one  fell  swoo]i,  but  asked  the 

conuuittcc  not  to  deem  such  claims  inwdid  until  the  arbitrating 
body  should  so  declare.  The  municipal  authorities  did  not  feel 
at  liberty  to  acce]jt  this  arrangement,  although  it  was  generally 
conceded  by  those  engaged  on  the  proldem  that  the  present  is 
the  best  time  to  settle  this  and  all  other  disputed  points. 

The  committee  went  into  executive  session  and  decided  to 

stand  upon  its  CdUiiter  i^roposal  id'  last  week,  whicli  declared  the 
committee  wnuld  take  these  claims  into  consideratidu,  lint  only 
in  cnnncction  w  ith  the  question  of  C(inipensation. 

The  traction  attorneys,  after  consultation,  suggested  an  ad- 
journment, and  this  was  taken  without  fixing  a  date  for  renew- 

ing consideration  of  the  question. 



304 STREET  RAILWAY  JOURNAL. 
[Vol.  XXL    No.  8. 

FINANCIAL  INTELLIGENCE 

The  Money  Harket 
Wall  Street,  Feb.  i8,  1903. 

The  leading  question  in  the  money  market  this  week  has  been 
whether  or  not  gold  exports  were  about  to  be  resumed.  A  further 
advance  in  sterling  exchange  carried  the  rate  to  the  highest  of 
the  season  and  to  a  level  approximating  closely  to  what  has  been 
considered  a  profitable  one  for  specie  shipments.  Still,  no  signs 
of  any  such  movement  have  yet  appeared,  and,  in  the  opinion  of 
many  authorities,  no  attempt  will  be  made  yet  awhile  to  send  out 
gold  to  Europe.  In  previous  articles  we  have  already  adverted  to 
the  change  in  our  credit  relations  during  the  last  six  months 
which  has  come  about  through  the  sweeping  reduction  of  debts 
owed  by  our  bankers  abroad.  We  have  also  asserted,  what  is  the 
judgment  of  prominent  banking  officials,  that  the  volume  of  our 
foreign  obligations  is  very  much  smaller  than  it  has  been  at  any 
time  during  the  past  year  and  a  half,  and  that  it  is  not  far,  indeed, 
from  the  point  of  total  extinction.  The  practical  result  of  this 
change  is,  of  course,  to  greatly  enhance  our  credit  in  the  eyes  of 
foreign  capitalists  and  to  give  local  bankers  increasing  power  to 
prevent  gold  exports  by  negotiating  fresh  loans  whenever  they 
choose.  Apparently  the  view  that  no  gold  will  go  out  at  the  pres- 

ent time  is  based  upon  Knowledge  that  such  loans  will  be  applied 
for  in  case  they  are  needed  to  keep  sterling  exchange  below  the 
export  point.  Moreover,  money  continues  relatively  easy  abroad, 
and  additional  evidences  are  being  constantly  furnished  of  foreign 
buying  of  our  railroad  securities,  the  latest  being  the  announce- 

ment that  two-thirds  of  the  $10,000,000  new  Erie  bond  issue  has 
been  subscribed  for  in  London  and  Amsterdam.  All  this,  of 
course,  goes  to  assure  the  continuance  of  the  easy  conditions  in 
the  local  money  market.  The  domestic  movements  of  bank  funds, 
however,  are  taking  the  direction  customary  at  this  season,  which 
is  toward  a  rather  rapid  depletion  of  surplus  reserves.  Last  Sat- 

urday another  loss  of  $3,000,000  was  reported  by  the  New  York 
banks,  resulting  chiefly  from  a  further  increase  of  $11,000,000  in 
loans.  This  might  be  somewhat  disquieting  were  it  not  that  ex- 

panding loan  accounts  and  either  stationary  or  declining  cash  re- 
serves are  normal  features  at  this  time  of  year.  Following  prece- 

dent, surplus  resources  may  be  expected  to  fall  off  until  the  mid- 
dle of  March,  when  they  will  turn  upward  again  and  keep  on  gain- 
ing until  July.  Higher  money  rates  may  prevail  in  the  latter  half 

of  next  month  and  the  first  part  of  April,  but  the  rise  will  be  only 
temporary.  For  the  present,  sixty-day  money  is  lending  at  4  to 
4'4  and  six-months'  money  at  4!%  per  cent.  Call  money  is  sup- 

plied in  abundance  at  2^4  and  3  per  cent. 

The  Stock  Harket 

The  general  share  list  rests  upon  about  the  same  level  as  it  did 
a  week  ago.  On  several  occasions  attempts  have  been  made  to 
depress  prices,  the  principal  one  occurring  last  Friday,  when  the 
unexpected  news  of  the  new  Erie  bond  flotation  caused  some  un- 

favorable comment  in  speculative  circles.  But  in  all  instances 
where  declines  have  occurred  it  has  been  found  that  no  stocks 
have  pressed  for  sale,  and  quick  recoveries  have  followed.  In 
consequence,  speculative  opinion  has  rather  been  strengthened  in 
its  former  conviction  that  circumstances  favor  a  rise  more  than 
they  do  a  decline  in  prices.  It  is  the  continued  absence  of  the 
outside  public  from  the  market  which  keeps  this  underlying  cheer- 

fulness from  expressing  itself  more  openly.  There  evidently  is  not 
sufficient  buying  power  to  produce  an  active  forward  movement 
at  this  time.  The  latent  bullishness  seems  more  likely  to  reflect 
itself,  as  it  has  done  during  the  past  week,  in  advances  in  selected 
stocks,  more  particularly  those  where  the  market  supply  is  com- 

paratively narrow.  In  this  category  come  many  of  the  industrial 
specialties,  such  as  Sugar,  Copper,  Smelters,  and  Rubber  Goods, 
and  among  the  railroad  shares  such  issues  as  Wabash  and  other 
of  the  so-called  Gould  securities.  Outside  factors  remain  for  the 
most  part  highly  favorable.  The  Street  is  particularly  interested 
in  the  railway  net  earnings  statements  for  January,  which  are  ex- 

pected to  show  a  considerable  improvement  as  compared  with 
the  preceding  months. 

The  local  traction  stocks  are  favored  by  the  general  speculative 
conditions  described,  inasmuch  as  their  floating  supply  is  rela- 

tively small.  Metropolitan  has  picked  up  considerably  during  the 
week,  and  while  much  of  the  buying  has  probably  been  in  the  na- 

ture of  covering  of  short  contracts,  some  of  the  purchases  un- 
doubtedly have  come  from  investors  who  believe  that  the  security 

is  cheap  at  going  prices.  Expectations  that  Manhattan  would  be- 
come more  active  on  the  cessation  of  trading  in  the  "rights"  have 

so  far  not  been  borne  out.  The  buying  of  Brooklyn  Rapid  Tran- 
sit every  time  the  stock  is  offered  at  concessions  attracts  consider- 

able attention.  The  inside  party  handling  the  stock  in  the  market 
seems  to  be  very  confident  in  its  position. 
Philadelphia 

The  only  feature  of  note  during  the  week  in  Philadelphia  was 
an  advance  in  Union  Traction  from  46%  to  47j4-  the  highest 
reached  in  some  time.  A  story  that  a  large  block  of  the  stock  had 
been  purchased  by  some  Pittsburg  capitalists  who  have  lately  be- 

come interested  in  the  property  was  generally  believed  in  specu- 
lative circles.  That  the  transactions,  from  whatever  source  they 

originated,  which  caused  the  rise,  were  of  an  investment  rather 
than  a  speculative  character  seemed  to  be  borne  out  by  the  fact 
that  no  accompanying  advance  occurred  in  Philadelphia  Rapid 
Transit,  the  lessor  company.  These  shares  did  not  go  above  15^- 
On  the  other  hand,  Philadelphia  Traction  shared  in  the  strength 
of  Union  Traction,  rising  a  half  point,  to  99.  Other  sales  for  the 
week  were  100  Railways  General  at  4J<2  and  scattering  lots  of 
Consolidated  Traction  of  New  Jersey  at  65,  Union  Traction  of 
Indiana  at  51^  and  Norristown  at  75-%  and  75^- Chicago 

The  latest  reports  from  Chicago  are  to  the  effect  that  the  nego- 
tiations for  the  readjustment  of  the  surface  line  interests  are  pro- 
gressing slowly  but  satisfactorily,  and  that  the  two  companies,  the 

City  Railway  and  the  Union  Traction,  are  acting  in  concert  on  all 
points.  Meanwhile  dealings  in  the  shares  affected  have  come  to 
a  standstill.  City  Railway  sold  down  5  points,  to  225,  Union 
Traction  fell  off  from  11  ̂ 4  to  loyi,  while  West  Chicago  recovered 
to  86.  Deposits  of  Lake  Street  Elevated  securities  under  the  re- 

organization undertaking  are  proceeding  satisfactorily.  It  is  said, 
however,  that  no  definite  plans  for  the  future  have  yet  been  de- 

termined upon  and  that  no  public  announcement  will  be  made 
until  everything  is  complete.  Lake  Street  stock  sold  down  from 
7H  to  7  during  the  week.  Metropolitan  common  is  also  off  a 

point,  to  35,  and  the  preferred,  "ex"  the  semi-annual  dividend  of 
I'j  per  cent,  is  selling  at  86.  Traffic  of  this  company  thus  far  in 
February  is  reported  to  be  gaining  at  the  rate  of  12  to  14  per  cent 
over  last  year.  South  Side  shares  have  been  particularly  strong 
at  an  advance  from  109  to  in. 

Other  Traction  Securities 

In  Boston,  there  was  little  change  until  Monday,  when  Massa- 
chusetts Electric  common  developed  more  life  than  it  has  shown 

in  some  time  past  and  advanced  from  35^4  to  36}^.  The  purchases 
were  evidently  of  a  speculative  character.  The  preferred  stock  did 
not  take  part  in  the  advance,  simply  holding  at  92.  Nothing  to 
speak  of  was  done  in  Boston  Elevated,  which  changed  hands  be- 

tween 150H  and  151.  West  End  issues  held  their  gain  of  the  pre- 
vious week,  the  common  rising  at  one  time  to  97  and  the  preferred 

to  116.  The  feature  of  the  week  in  Baltimore  was  the  continued 
demand  for  United  Railway  4  per  cent  bonds,  which  advanced  to 
the  unusually  high  figure  of  97.  The  incomes  were  also  strong, 
touching  69,  but  the  common  stock,  after  selling  at  13%,  dropped 
back  to  13^4.  The  preferred,  which  is  very  seldom  dealt  in,  sold 
for  a  small  lot  at  33.  Other  Baltimore  sales  comprised  Nashville 

5  per  cent  trust  certificates  at  107,  Charleston  Street  Railway  5's 
at  106,  Charleston  Consolidated  Street  Railway  5's  from  965^  to 
97,  City  Passenger  (Baltimore)  5's  at  107^,  Anacostia  &  Potomac 
:5's  at  100,  City  and  Suburban  (Baltimore)  5's  at  113^  and  City 
and  Suburban  (Washington)  5's  at  100.  The  sales  of  traction securities  on  the  New  York  curb  for  the  week  included  about 

500  shares  of  St.  Louis  Transit  at  an  advance  from  28^^  to  30,  In- 
terborough  Rapid  Transit  (60  per  cent  paid)  at  Ii2j4  and  112, 

Washington  Traction  4's  at  8o->^,  New  Orleans  4}A's  at  79H. 
Brooklyn  Rapid  Transit  4's  at  86,  Nassau  Electric  4's  at  82^-^,  Sarv 
Francisco  4's  (with  interest)  at  81^  and  81%  and  United  Railways 
of  St.  Louis  4's  from  84^  to  85. 
Iron  and  Steel 

The  Iron  Age,  in  its  usual  monthly  compilation  of  blast  furnace 
statistics,  notes  a  considerable  falling  off  in  production  of  pig 
iron  during  January.    The  weekly  ovttput,  it  seems,  was  on  an 



February  21,  1903.] STREET  RAILWAY  JOURNAL. 305 

average  10,000  tons  less  than  for  December.  This  will,  of  course, 
increase  the  tendency  toward  hardening  of  prices  all  along  the 
line.  Activity  is  observed  in  basic  pig  irons,  and  more  business  is 
also  doing  in  foundry  irons,  with  a  special  inclination  toward  the 
imported  material,  because  of  the  comparative  promptness  in  its 
delivery.  Large  contracts  have  been  taken  during  the  week  in 
the  foundry  trade  and  in  the  pipe  trade.  Imports  of  foreign  steel 
billets  are  on  the  increase.  Finished  products  continue  firm,  with 
a  good  volume  of  business.  Prices  are  on  the  basis  of  $22  for 
Bessemer  pig,  $30  for  Bessemer  steel  and  $28  for  rails. 

Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 

Closing  Bid 
Feb.  10   Feb.  17 

American  Railways  

Company                                                         5iy2  51V2 

Aurora,  Elgin  &  

Chicago                                                              a3S  a36 

Boston  

Elevated                                                                            150y2  150V2 

Brooklyn  R.  

T                                                                              691/4  10% 

Chicago  

City                                                                            225  220 

Chicago  Union  Tr.  (common)   ^                    10%  10 
Chicago  Union  Tr.  (preferred)  *.                    45  44 

Cleveland  

Electric                                                                          8
5
 
 86 

Columbus  

(common)                                                                      T
O
 
 — 

Columbus  

(preferred)                                                                    104  104 

Consolidated  Traction  of  N.  

J                                                      65  64%, 

Consolidated  
Traction  of  N.  J.  

5
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1071/2  108 

Detroit  

United                                                                           891^  88% 

Electric  People's  Traction  (Philadelphia)  4s                                  98  98 

Elgin,  Aurora  &  

Southern                                                           a52i4  501/4 

Lake  Shore  

Electric                                                                       1
4
 
 14 

Lake  Street  

Elevated                                                                 .      IVs  Ws 

Manhattan  

Railway                                                                      144%  
14378 

Massachusetts  Electric  Cos.  

(common)                                        

35%  8614 

Massachusetts  Electric  Cos.  

(preferred)                                          

92%  92% 

Metropolitan  Elevated,  Chicago  (common)                                   35  35 
Metropolitan  ElevzLted,  Chicago  (preferred)                                    87%  *85i/2 

Metropolitan  

S
t
r
e
e
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 137%  

I391/2 

New  Orleans  Railways  

(
c
o
m
m
o
n
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
14%  14% 

New  Orleans  Railways  

(
p
r
e
f
e
r
r
e
d
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4
3
 
 40 

North  

A
m
e
r
i
c
a
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1
1
6
 
 

115 

Northern  
Ohio  Traction  

&  

L
i
g
h
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 19%  20% 

Northwestern  Elevated,  Chicago  (common)                                    31%  — 

Philadelphia  
Rapid  

T
r
a
n
s
i
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1
6
 
 I51/2 

Philadelphia  

T
r
a
c
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 9
8
%
 
 

98% 

St.  Louis  Transit  

(
c
o
m
m
o
n
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 28%  

29% 

South  
Side  

Elevated  

(
C
h
i
c
a
g
o
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1
0
9
 
 

110 

Syracuse  
Rapid  

T
r
a
n
s
i
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 —
 
 a32 

Syracuse  
Rapid  Transit  

(
p
r
e
f
e
r
r
e
d
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
—
 
 a80 

Third  

A
v
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1
2
5
 
 

125 
Toledo  Railway  &  Light   ■                                  35%  a36% 

Twin  
City,  

Minneapolis  

(
c
o
m
m
o
n
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 120%  

121i/s 

United  Railways,  St.  Louis  

(
p
r
e
f
e
r
r
e
d
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

80  — 

United  Railways,  St.  Louis,  

4s                                                     

84%  84% 

LInited  
Traction  

(
P
h
i
l
a
d
e
l
p
h
i
a
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 46%  

47% 

a  Asked. 

Metals 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  lake, 
12^  cents,  tin  29  cents,  lead  4%  cents  and  spelter  5  cents. 

 ♦♦♦  

ANNUAL  MEETING  OF  THE  CHICAGO  CITY  RAILWAY 

The  annual  meeting  of  the  stockholders  of  the  Chicago  City 
Railway  Company  was  held  Tuesday,  Feb.  17.  It  transpired  at 
the  meeting  that  W.  B.  Walker  had  retired  from  the  board  soine 
time  ago  and  that  A.  W.  Goodrich  had  taken  his  place.  With 
this  change  the  retiring  board  of  directors  was  re-elected  by  a 
vote  of  upward  of  158,000  shares,  as  follows:  S.  W.  Allerton,  L. 
A.  Young,  D.  G.  Hamilton,  Joseph  Leiter,  Arthur  Orr,  George 
T.  Smith  and  A.  W.  Goodrich.  Later  the  directors  elected  the 
following  officers,  George  T.  Smith  taking  W.  D.  Walker's  place: 
D.  G.  Hamilton,  president;  Joseph  Leiter,  vice-president;  George 
T.  Smith,  second  vice-president;  C.  N.  Dufify,  secretary  and  audi- 

tor; T.  C.  Pennington,  treasurer;  Robert  McCulloch,  general manager. 
The  year  was  the  best  ever  experienced  by  the  company,  the 

earnings  exceeding  those  of  igoi,  which  was  the  best  up  to  that 
time.  Gross  earnings  in  1902  were  $6,413,182,  as  compared  with 
$5,900,271  in  1901,  an  increase  of  $512,910.  The  net  earnings  ap- 

plicable to  stock  were  $1,896,677,  or  10.54  per  cent  on  the  capital 
of  $18,000,000,  as  compared  with  $1,747,159,  or  11.09  per  cent,  on 

the  average  capital  of  $15,750,000.  Following  are  the  income  fig- 
tn^es,  with  comparisons: 

1902  igoi 
Passenger  receipts  $6,367,358  $5,856,386 
Receipts  from  other  sources   45.823  43,884 

Total  earnings  $6,413,181  $5,900,271 
Operating  expenses,  taxes  and  reserves  $4,336,504  $3,869,173 
Depreciation   180,000  180,000 

Total  deductions  $4,516,504  $4,049,173 
Net  income   .  .  $1,896,677  $1,851,098 
Dividends   1,620,000  1,620,000 

Surplus  for  the  year   $276,677  $127,159 

OPERATING  STATISTICS 

Following  are  some  operating  statistics: 
Percentage  of  operating  expenses,  taxes  and  reserves  to 

gross  earnings  (increase  2.04  per  cent)   67.62% 
Percentage  of  operating  expenses,  taxes  and  reserves  to 
passenger  receipts  (increase  2.04  per  cent)   68.11% 

Passenger  receipt?  per  day  (increase  $1,399)   $17,444 

Mileage —  Increase 
Electric  (increase  in  'igo2,  5.81  miles)   183.96 
Cable   3475 
All   218.71 

Car  Miles  Run —  Increase 
Electric   18,333,862  1,606,322 
Cable   14,244,190  434,570 
Horse   93,882  *i2,2o8 
All   32,671,934  2,028,684 

Passengers  Carried — 

Fare  

p
a
s
s
e
n
g
e
r
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 128,097,799  10,233,809 

Transfer  passengers                                  55793.562  6,377,829 
Fare  and  transfer  passengers                    183,891,361  16,611,638 
Percentage  of  transfer  passengers  to  fare  passengers  43-S6 
Percentage  of  transfer  passengers  to  fare  and  trans- 
fer passengers..   30.34 *  Decrease. 

President  Hamilton,  in  presenting  the  report,  said  in  part: 

"Still  further  pursuing  the  policy  of  the  management,  to  best 
subserve  the  wants  of  the  public,  large  sums  have  been  expended 
in  thoroughly  maintaining  the  road  and  equipment,  which  are  in 
good  condition,  as  well  as  increasing  the  temporary  power 
capacity  in  order  to  meet  the  traffic  demands.  The  great  increase 
in  car  mileage  (2,028.684  miles),  to  facilitate  the  frequency  of 
service,  while  it  has  furnished  more  accommodations  to  the  pub- 

lic, has  been  the  prolific  source  of  increased  expense. 

"The  operating  expenses  have  been  further  increased  by  the 
replacement  and  renewal  of  worn-out  pavement;  by  the  rebuild- 

ing of  over  I  mile  of  discarded  double  track,  one  track  witl: 
grooved  rails  and  one  with  T-rail,  and  by  the  repaving  of  that 
part  of  the  street  reserved  to  the  company  with  new  granite 
blocks,  according  to  city  specifications,  and  by  the  reconstruction 
of  8  miles  of  track  on  several  streets. 

"In  addition  to  these  items  of  maintenance,  a  large  expenditure 
has  been  made  for  betterments  and  additions,  as  well  as  to  pre- 

pare for  the  installation  of  the  proposed  new  railway,  the  con- 
struction of  whiph  a  franchise  may  warrant. 

"The  new  car  house  has  been  completed.  Large  repair  and 
machine  shops  have  been  erected;  the  construction  of  an  addi- 

tional 77  miles  of  underground  electric  duct  conduits  for  feed  wire 
has  been  finished;  additional  land  bought  for  the  site  of  the  new 
proposed  power  station;  all  of  which  additions  and  betterments 
are  needed  in  anticipation  of  an  ideal  railway  system. 

"Since  the  last  report  the  125  large  electric  cars  have  been 
placed  in  service,  and  within  a  few  days  eighty  will  be  added  to 
the  present  equipment  on  the  Halsted  Street  line,  and  5.81  miles 
of  track  on  new  extensions  have  been  built. 

"A  complete  power  plant,  boilers,  engines  and  electric  ap- 
paratus of  2000-hp  capacity  has  been  installed  at  the  corner  of 

Twenty-First  and  Dearborn  Streets,  and  during  this  month  has 
been  put  into  operation,  to  assist  in  handling  the  increased  traffic 
of  the  electric  lines;  and  yet,  if  the  traffic  increase  still  continues, 
there  must  be  still  further  additions  along  that  line. 

"The  management  has  used  every  endeavor  to  settle  the  fran- 
chise question  during  the  year.  It  did  not  feel  warranted,  pend- 

ing its  settlement,  to  contract  for  apparatus  and  construction 
costing  millions  of  dollars,  but  has  exerted  itself  tc  render  the 
best  and  most  efficient  service  possible  under  present  conditions." 
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PRINCETON  LINE  NOW  OPERATING  IN  TRENTON 

The  New  Jersey  &  Pennsylvania  Traction  Company  ran  a  car 
of  the  Trenton,  Lawrenceville  &  Princeton  Railroad  into  Trenton, 
N.  J.,  over  its  new  North  Willow  Street  extension  on  Saturday 
afternoon,  Feb.  14,  marking  an  epoch  in  the  history  of  the  city. 
It  was  the  first  electric  car  ever  run  upon  the  streets  of  Trenton, 
aside  from  those  of  the  Trenton  Street  Railway  Company.  The 
ordinance  for  the  extension  of  the  Princeton  line  was  passed  by 
the  City  Council  after  considerable  delay  and  has  been  detailed  in 
the  Street  Railway  Journal.  The  company  gives  more  for  the 
franchise  to  the  city  and  the  property  owners  than  any  other  elec- 

tric railway  company  in  the  State.  The  track  on  North  Willow 
Street  is  laid  with  96-lb.  grooved  rail,  standard  gage,  on  heavy 
chestnut  ties  and  ballasted  with  concrete  to  a  depth  of  10  ins. 
Over  the  concrete  will  be  laid  vitrified  brick.  Between  Willow 
Street  and  Ingham  Street,  a  distance  of  about  1-3  mile,  8o-lb.  T- 
rail  is  used,  and  the  road  is  laid  upon  a  private  right  of  way.  A 
double  track  will  extend  down  Willow  Street  to  the  Philadelphia 
&  Reading  Railroad  tracks,  from  which  point  a  single  track  will 
extend  to  Willow  and  West  Hanover  Streets  and  a  double  track 
(5  ft.  2  ins.  and  4  ft.  8J4  ins.)  to  the  corner  of  Warren  and  Han- 

over Streets,  one  block  from  the  City  Hall,  in  the  center  of  the 
city.  Six  tracks  are  crossed  where  the  Reading  Railroad  is  inter- 

sected. This  crossing  will  be  protected  by  the  most  approved 
safety  devices,  including  derailing  switches  and  signals.  At  the 
Pennsylvania  Railroad  crossing  there  is  but  a  single  track  to  pass 

over.  The  company's  new  office  on  North  Willow  Street  and  the 
car  house  at  North  Willow  and  Humboldt  Streets  will  be  ready 
for  occupancy  within  the  next  month.  The  former  is  one  and  one- 
half  stories  high  and  will  contain  four  rooms,  while  the  latter  will 
house  about  a  dozen  of  the  large  45-ft.  cars  now  in  use.  The  com- 

pany is  carrying  from  3000  to  4000  passengers  per  day,  operating 
two  cars  over  the  12.5  miles  of  road  every  forty  minutes  from  6  a. 
m.  to  1:10  a.  m.  the  next  morning.  One-half  hour  is  allowed  for 
the  12.5  miles  to  Princeton,  including  the  running  over  and 
through  the  streets  in  Trenton  and  Princeton. 

LESSON  TO  LAWBREAKERS 

A  striking  example  of  the  good  that  results  from  the  organiza- 
tion of  the  conservative  forces  of  a  eumniunity  in  support  of  law 

and  order  is  furnished  at  Shreveport,  La.,  where  the  street  railway 
and  lighting  systems  were  recently  tied  up  through  a  strike.  The 
men  resorted  to  violence  immediately  after  the  strike  was  de- 

clared, and  the  Mayor,  as  a  precautionary  measure,  was  compelled 
to  order  the  suspension  of  street  railway  traffic  and  the  shutting- 
down  of  the  lighting  plant.  Then  the  Mayor  and  the  president  of 
the  Board  of  Trade,  after  a  conference,  decided  on  a  vigorous 
policy.  The  grand  jury  was  called  upon  to  indict  all  lawbreakers, 
and  the  city  judge,  who  is  said  to  have  dealt  leniently  with  those 
arraigned  before  him  for  lawlessness,  was  requested  to  resign. 
Notice  was  also  served  upon  those  known  to  have  been  identified 
with  acts  disturbing  the  public  peace  to  leave  town  at  once.  After 
these  things  had  been  done,  a  second  mass  meeting  was  called 
and  a  law  and  order  league  was  organized.  A  large  force  of  vol- 

unteer policemen  was  then  sworn  in,  and  under  the  protection  of 
this  body  operations  were  resumed.  These  measures  had  the  de- 

sired effect,  as  the  force  arrayed  on  the  side  of  law  and  order  was 
so  overwhelming  as  to  dispel  at  once  all  hope  of  successful  resist- 

ance through  violent  measures  on  the  part  of  the  strikers.  This 
is  the  second  instance  recently  where  citizens  have  been  com- 

pelled to  organize  to  protect  life  and  property,  and  in  each  case 
the  measures  adopted  have  proved  successful. 

 ■  

FORD  FRANCHISE  LAW 

Former  Senator  Ford  is  conducting  a  vigorous  campaign  in  be- 
half of  the  franchise  ta.x  measure  which  bears  his  name  and  which 

was  declared  invalid  recently.  In  a  recent  public  address  on  this 
subject  in  Brooklyn  he  went  into  the  details  of  his  original  bill  for 
the  taxation  of  all  franchises.  "The  franchise  taxation  law  is  to 
put  all  corporations  holding  public  privileges  on  the  same  footing 

as  any  other  realty  holder,"  he  said.  "The  same  assessor  who  puts 
a  tax  on  residence  property  was  to  tax  that  of  the  Brooklyn 
Rapid  Transit  Company  or  the  Metropolitan  Railway.  This  was 
amended,  however,  and  in  the  amandment  the  question  of  the  un- 

constitutionality of  the  law  lies,  if  it  lies  at  all.  Governor  Roose- 
velt and  his  advisers  put  up  the  amendment  creating  a  State  board 

of  assessors,  which  was  to  assess  the  franchises.  It  was  believed 
then,  and  it  is  still  believed,  that  only  that  portion  of  the  law  is 
unconstitutional  and  that  it  will  not  affect  the  whole  law.  Al- 

though I  pointed  out  all  these  things  at  the  time,  I  was  well  aware 

that  I  could  do  nothing  if  I  attempted  an  amendment.  I  tell  you 
this,  however,  that  the  law  will  not  be  repealed;  nor  will  it  be 
superseded  except  by  a  better  one.  This  law  will,  when  in  full 
operation  and  properly  administered,  pay  10  per  cent  of  the  taxes 
of  this  city  and  of  the  State,  and  it  is,  therefore,  advisable  that  it 
be  settled  by  the  Court  of  Appeals  as  soon  as  possible.  The  street 
franchises  of  this  city  are  worth  at  least  $500,000,000  and  ought  to 

pay  their  share  of  the  taxes." 

COLONEL  PROUT 

A  brief  announcement  was  published  in  the  last  issue  of  the  ap- 
pointment of  Colonel  Henry  Goslee  Prout,  formerly  editor-in- 

chief  of  The  Railroad  Gazette,  to  his  new  position  as  first  vice- 
president  and  general  manager 

Jll
l^^

^^^
^  of  the  Uni

on  Switch
  &  Signal

 I  ̂ l^y  neering  and  editorial  work  fur- 

tered  out  and  two  years  later 
COLONEL  PROI'T  entered  the  University  of  Mich- 

igan, where  he  was  graduated  with  the  degree  of  civil  engi- 
neer. He  had  a  few  years'  work  on  railroad  surveys  and construction  and  two  summers  were  spent  in  making  sur- 

veys in  the  Rocky  Mountains.  After  this  experience  he  en- 
tered the  service  of  the  Khedive  of  Egypt  as  a  major  of  engi- 
neers, where  he  remained  about  four  and  a  half  years  and  reached 

the  grade  of  colonel  in  the  general  staff.  After  the  first  year  he 
went  to  the  Soudan  in  command  of  an  expedition  to  Kordofan 
and  Darfour,  and  thence  he  was  sent  to  the  head  of  the  Nile  as 
Governor-General  of  the  provinces  of  the  Equator.  Colonel 
Prout's  work  here  was  largely  administrative.  He  had  3000  sol- diers under  him  and  was  supreme  over  finance,  civil  and  military 
affairs.  After  his  return  to  America  he  was  for  more  than  a  year 
signal  engineer  to  the  company  out  of  which  the  Union  Switch  & 
Signal  Company  grew. 

Colonel  Prout  was  in  business  in  the  city  of  New  York  for  a 
few  years,  and  in  March,  1887,  became  the  editor  of  The  Railroad 
Gazette.  In  this  position  he  has  gained  an  enviable  reputation 
among  the  newspaper  fraternity  as  well  as  among  engineers  for 
his  professional  skill  as  well  as  for  his  painstaking  accuracy  and 
high  standard  of  journalism.  During  this  period,  also,  his  services 
were  often  sought  in  an  advisory  capacity  in  important  engineer- 

ing problems.  In  recognition  of  Colonel  Prout's  splendid  work as  an  editor  and  journalist  Yale  University  last  year  conferred  on 
him  the  honorary  degree  of  Master  of  Arts.  Colonel  Prout  is  not 
only  a  distinguished  writer,  but  is  much  sought  after  as  an  after- 
dinner  speaker  and  lecturer. 
An  accurate,  clear-minded  critic,  quick  to  grasp  the  gist  of 

things  and  to  follow  up  a  point  with  a  sound  reason  and  a  con- 
vincing statement,  he  can  accept  criticism  as  gracefully  as  he 

offers  it.  His  use  of  English  is  clear,  accurate  and  simple,  and  as 
free  from  flourish  and  ostentation  as  is  his  personality.  His  tech- 

nical ability  is  also  of  a  high  order,  as  he  has  the  very  happy 
faculty  of  quickly  and  fully  grasping  the  details  of  engineering 
problems.  

FRANCfflSES  IN  NYACK 

On  Feb.  7  the  Rockland  Railroad  Company  was  granted  a  "cer- 
tificate of  convenience  and  necessity"  by  the  State  Board  of  Rail- 

road Commissioners  of  New  York  for  the  route  applied  for  by 
this  railroad,  running  from  Upper  Nyack,  N.  Y.,  southwardly 
through  Nyack,  South  Nyack,  Grandview  and  Piermont  to 
Sparkill,  N.  Y.,  all  in  Rockland  County,  a  total  distance  of  about 
7  miles.  The  Rockland  Railroad  Company  is  controlled  by  the 
same  persons  who  own  the  New  Jersey  &  Hudson  River  Railroad 
&  Ferry  Company,  and  it  has  the  same  officers  as  that  company. 
It  is  understood  that  the  consents  of  the  abutting  property  owners 
for  this  route  have  also  been  secured  and  that  the  consent  of  the 
city  authorities  will  be  given. 

At  the  same  meeting  of  the  New  York  Railroad  Commissioners 
the  application  of  the  Rockland  County  Traction  Company  for 
practically  the  same  route  was  refused. 
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REGULATION  OF  OIL  CONSUMPTION  IN  CALIFORNIA 

Botli  the  producer  and  the  consumer  of  petroleum  in  Southern 
Cahfornia  are  up  in  arms  against  the  passage  by  the  State  Legis- 

lature of  the  Ralston  bill,  which  fixes  a  "fiash  test"  for  fuel  oil 
and  crude  petroleum  at  150  degs.  Fahrenheit.  While  all  oil  men 
are  in  favor  of  and  advocate  the  adoption  of  regulations  to  govern 
the  storing  and  handling  of  crude  oil,  they  are  vigorously  against 
the  adoption  of  "fire"  or  "flash  tests,"  on  the  ground  that  they  do 
not  consider  such  tests  effective  as  a  protection  to  property  and 
life.  Moreover,  the  passage  of  the  proposed  law  would  be  pro- 

hibitive against  the  light  or  high-gravity  fuel  oils,  it  is  claimed, 
thereby  giving  a  free  market  to  the  heavy  or  low-gravity  product. 
The  Ralston  bill  provides: 
No  kerosene  or  coal  oil  shall  be  manufactured,  sold,  offered  or  exposed  for 

sale,  which  will  not  stand  a  fire  test  of  120  degs.  F.,  at  barometric  pressure  of 
29.92.  The  test  by  which  the  degree  of  fire  test  shall  be  made  is  the  open 
Tagliabue  electric  cup,  or  one  similar  in  construction  and  result.  *  *  *  It 
shall  be  a  violation  of  the  provision  of  this  section  if  any  statement  hereby 
required  is  false  in  regard  to  the  articles  manufactured,  sold  or  offered  for 
sale  in  the  case  of  kerosene  or  coal  oil,  if  the  marked  fire  test  on  the  package 
or  label  is  higher  in  degrees  than  the  said  article  will  actually  stand  under  the 
test  herembefore  specified,  and  the  person,  firm  or  corporation  violating  any 
of  these  provisions,  or  any  other  provision  of  this  act,  is  guilty  of  a  misde- 
meanor. 

Section  — .  /Ml  oil  used  in  boilers  as  fuel  for  the  purpose  of  making  steam 
shall  be  crude  petroleum,  and  shall  stand  a  flash  test  of  at  least  150  degs.  F. 
This  section  applies  only  to  cities,  and  does  not  apply  to  boilers  used  at  the 
wells  for  operating  purposes  or  to  railroad  locomotives. 

The  present  agitation  over  tests  had  its  origin  in  the  investiga- 
tion that  followed  the  recent  explosion  of  the  oil-burning  steamer 

Progreso.  Those  who  oppose  the  Ralston  bill  point  out  that  the 
Treasury  Department  in  this  instance  adopted  no  such  radical 
measure  as  that  proposed,  but  rather  a  reasonable  requirement  to 
the  effect  that  supervising  inspectors  of  hulls  and  boilers  should 
make  a  personal  examination  of  all  oil-burning  plants  hereafter 
introduced  on  steam  vessels  before  granting  certificates.  Further- 

more, it  is  asserted,  for  more  than  twenty  years  crude  oil  has  been 
used  as  fuel  in  California  with  perfect  safety  to  life  and  property. 
The  facts  bear  out  this  assertion,  inasmuch  as,  prior  to  1894,  only 
the  light-gravity  oils  were  available  for  fuel  purposes,  for  the  dis- 

covery was  not  made  until  later  that  crude  oil  could  be  so  em- 
ployed. 

Fifteen  years  ago  an  oil-burning  ferryboat  on  San  Francisco 
Bay  blew  up,  whereupon  the  government  inspectors  promptly  or- 

dered the  abandonment  of  oil  for  fuel.  The  insurance  companies 
then  refused  to  take  risks  where  oil  was  used,  but  investigation 
soon  exonerated  crude  oil.  The  cause  of  the  explosion  was  found 
to  have  been  due  to  a  defective  boiler.  But  the  official  investiga- 

tions conducted  by  the  Federal  authorities  and  insurance  com- 
panies proved  more,  viz.,  crude  oil  was  found  to  be  without  danger 

as  a  fuel  when  handled  with  ordinary  intelligence  and  caution. 
Thereupon  the  government  once  more  countenanced  the  use  of  oil 
as  fuel,  and  insurance  companies  have  since  accepted  risks  where 
oil  is  used  on  the  same  basis  as  coal.   These  are  expert  judgments. 

In  Los  Angeles,  all  of  the  street  railway  companies  are  large 
consumers  of  oil  for  fuel,  and  they  are  lined  up  against  the  Rals- 

ton bill.   They  say  the  light  oils  are  absolutely  safe. 
J.  R.  Atchison,  superintendent  of  motive  power  of  the  Los  An- 

geles Railway  Company,  who  has  had  seventeen  years'  experi- 
ence in  handling  the  fuel  oils  of  Southern  California,  regards 

high-grade  oil  not  only  more  satisfactory,  but  less  dangerous 
where  a  large  quantity  is  used.  "We  are  using  about  500  barrels  of 
oil  daily  at  the  plant  now,"  says  Mr.  Atchison,  "and  we  are  hand- 

ling oil  all  the  way  from  12  to  32  gravity.  In  the  past  six  years  we 
have  not  had  an  accident  for  which  crude  oil  could  be  made  re- 

sponsible. I  do  not  consider  high-gravity  oil  dangerous,  and  be- 
lieve that  oil  up  to  26  or  28  gravity  is  safer  than  the  heavy 

product  below  12  or  14.  While  it  is  true  that  the  lighter  oils  con- 
tain more  hydrogen  gas  and  less  asphaltum  than  the  heavier 

crude,  the  light  oil  flows  freely,  while  it  is  necessary  to  heat  the 
heavy  crude  to  make  it  move  lively.  The  heating  process  causes 
the  gases  to  arise,  and  at  that  time  there  is  far  more  danger  from 
explosion  than  in  handling  the  lighter  oil  in  its  normal  condition. 
In  all  my  experience  there  has  never  been  an  accident  that  could 
not  be  traced  to  carelessness." 

E.  P.  Clark,  president  of  the  Los  Angeles-Pacific  Railway  Com- 
pany, who  has  been  the  consumer  of  some  of  the  highest-gravity 

oil  ever  used  for  fuel,  says  there  is  no  danger  in  using  light  oil. 
"Why,"  he  states,  "when  we  first  began  to  burn  oil  for  fuel  we  in- 

sisted in  our  contract  that  the  gravity  be  at  least  23  degs.  and  on 
up  to  26  degs.;  if  any  less  were  delivered  we  promptly  refused  to 

pay  the  price." 
That  the  question  of  "flash  test"  may  be  thoroughly  understood 

the  following  analytical  statement  made  by  Paul  W.  Prutzmen  is 

given:  "The  flash  point  of  an  oil  is  rather  loosely  defined  as  the 
temperature  at  which  it  will  give  off  an  inflammable  vapor.  It 
may  be  of  interest  to  point  out  how  and  why  an  oil  gives  off  in- 

flammable vapor,  how  this  vapor  may  become  a  source  of  danger 
and  how  such  danger  may  be  obviated.  In  the  first  place,  oils  do 
not  burn,  though  their  vapor  does.  That  is  to  say,  a  por- 

tion at  least  of  the  oil  must  be  changed  to  vapor  or  gas  before 
ignition  can  take  place,  but  combustion  once  started  will  furnish 
(generally)  enough  heat  to  convert  more  of  the  liquid  to  a  gas- 

eous condition,  so  that  burning  may  go  on  without  the  aid  of  any 
outside  heat.  For  instance,  if  a  lighted  match  be  plunged  into  a 
cup  of  gasoline  the  oil  will  at  once  burst  into  flame,  because  gas- 

oline is  so  volatile  that  evaporation  (that  is,  from  liquid  to  gas) 
is  continually  going  on.  But  if  instead  of  gasoline  we  take  a  good 
grade  of  kerosene  the  match  would  be  extinguished,  for  the 
reason  that  the  kerosene  requires  a  higher  heat  to  convert  it  into 
vapor.  If  instead  of  a  match  we  used  a  gas  jet  and  kept  the  flame 
m  one  place  on  the  surface  of  the  kerosene,  this  spot  would  soon 
be  heated  sufliciently  to  vaporize  the  oil,  which  would  then  take 
lire  and  would  probably  continue  burning.  If  in  the  place  of 
kerosene  we  used  a  heavy  lubricating  oil  we  should  probably  have 
some  difficulty  in  lighting  it,  even  with  a  gas  flame,  and  if  we  suc- 

ceeded in  lighting  it  the  flame  would  go  out  almost  as  soon  as  the 

source  of  heat  were  removed." 

SALES  OF  STEAM  TURBINES 

A  recent  list  of  the  users  of  Westinghouse  steam  turbines,  pub- 
lished by  Westinghouse,  Church,  Kerr  &  Co.,  shows  that  4000  kw 

of  turbine  machinery  are  now  in  successful  operation  and  75,000  kw 
have  been  contracted  for.  Prominent  among  railway  plants  who 
have  secured  or  ordered  turbines  are  those  of  the  Metropolitan 
Railway  Company  and  the  JVIetropolitan  District  Railway,  of  Lon- 

don, aggregating  50,500  kw.  The  former  plant  will  employ  three 
3Soo-kw  units  and  the  latter  eight  sooo-kw  units,  the  largest  tur- 

bine machinery  on  record.  Two  American  railway  installations 
are  those  of  the  Cleveland,  Elyria  &  Western  Railway  Company 
and  the  Consolidated  Railways  &  Lighting  Company,  of  Wil- 

mington, N.  C,  each  of  which  will  generate  alternating-current 
power  at  a  central  station,  employing  transmission  lines  and  ro- 

tary converter  sub-stations  along  the  right  of  way. 
Several  prominent  lighting  installations  comprise:  The  Hart- 

ford Electric  Light  Company,  two  750-kw  units,  replacing  the 
engine-driven  units  (1500  kw  already  in  service);  Western  Penn- 

sylvania Railways  &  Lighting  Company,  Pittsburg,  Pa.,  three 
looo-kw  units  for  supplying  the  entire  district  between  McKees- 
port  and  Connellsville ;  Columbus  (O.)  municipal  plant,  three  400- 
kw  units;  Roslyn  (L.  I.)  Light  &  Power  Company,  800  kw;  Citi- 

zens' Light,  Heat  &  Power  Company,  Johnstown,  Pa.,  three  400- 
kw  units;  the  Rapid  Transit  Subway,  New  York,  three  i2So-kw 
units,  supplying  power  for  lighting  the  entire  subway,  the  forty- 
seven  underground  stations  and  the  immense  power  plant  at 
Fifty-Ninth  Street,  Alanhattan;  Portsmouth  (O.)  Railway  & 
Lighting  Company,  three  400-kw  units,  and  the  Rockland  Light  & 
Power  Company,  Nyack,  N.  Y.,  400  kw.  A  number  of  these  plants 
furnish  considerable  amounts  of  electric  power  to  manufacturing 
establishments  employing  motor-driven  machinery.  Other  instal- 

lations, employed  exclusively  for  industrial  power  establishments, 
include:  The  DeBeers  Consolidated  Mines,  Kimberly,  South 
Africa,  two  lOOO-kw  units  for  lighting  and  operating  mine  ma- 

chinery; Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burg, Pa.,  two  750-kw  units  for  shop  power;  the  B.  F.  Goodrich 

Company,  Akron,  O.,  one  750-kw  unit  for  shop  power  (400  kw 
already  in  operation);  Saco  &  Pettee  Machine  Shops,  Biddeford, 
Me.,  two  400-kw  units  for  operating  shops;  S.  D.  Warren  &  Co., 
Cumberland  Mills,  Me.,  400  kw  for  shop  power,  relaying  steam 
and  water  plant,  and  the  Yale  &  Towne  Manufacturing  Company, 
Stamford,  Conn.,  400-kw  unit,  duplicating  the  turbine  equipment 
already  in  operation.  A  recent  installation  for  the  Goshen  &  In- 

diana Traction  Company  comprises  five  400-kw  units.  The  entire 
station  will  be  operated  from  turbine  machinery,  and  current  will 
be  used  for  light  and  power  work. 

DISAPPEARANCE  OF  RAILWAY  MAN 

The  disappearance  of  James  M.  Johnson,  a  former  employee  of 
the  La  Crosse  City  Railway  Company,  has  been  reported  by  the 
superintendent  of  the  system.  His  family  is  anxious  to  learn  of 
his  whereabouts.  Neither  his  former  employers  nor  his  friends 
know  of  any  reason  why  he  should  have  cut  himself  off  from  all 
communication  with  his  former  associates. 
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LARGE  CAR  WORKS  AT  MANCHESTER,  ENGLAND 

The  British  Electric  Car  Company,  whose  works  are  situated 
at  Trafford  Park,  Manchester,  and  whose  offices  are  at  Oxford 
Court,  London,  has  just  issued  two  large  catalogues  descriptive 
of  some  of  the  cars  recently  built  at  its  new  works  and  also  some 
views  of  the  shops  themselves.  The  shops  are  laid  out  on  the 
most  modern  lines,  and  a  number  of  novel  features  have  been  in- 

troduced to  facilitate  the  manufacture  of  cars.  Thus,  the  views 
show  that  the  car  bodies  are  set  up  crossways  in  the  shops.  This 
enables  any  one  car  body  to  be  moved  without  disturbing  the 
others,  the  finished  body  being  moved  out  on  a  dummy  truck  to 
the  electric  crane  in  the  bay  by  which  it  is  conveyed  to  the  loading 
track.  One  catalogue  shows  a  large  number  of  different  types  of 
cars,  including  cars  for  Huddersfield,  the  London  LTnited  Tram- 

ways, Aberdeen,  Isle  of  Thanet,  City  &  South  London  and  other 
well-known  roads,  as  well  as  a  car  known  as  the  "B.  E.  Standard." 
This  car  has  a  17-ft.  body  and  measures  27  ft.  6  ins.  over  all  and 
lias  a  double  deck.  The  company  also  builds  several  standard 
types  of  trucks,  sprinklers  and  an  illuminated  destination  sign  of 
several  types.   The  catalogues  are  very  handsomely  printed. 

A  trip  through  the  company's  shops  recently  showed  about  150 
cars  on  hand.  Among  the  cities  for  which  the  company  is  filling 
orders  are  Aberdeen,  Huddersfield,  Traf¥ord  Park,  Motherwell, 
Ilford,  Alexandria  (in  Egypt)  and  Blackpool. 

ELECTRICITY  IN  THE  PARK  AVENUE  TUNNEL 

There  were  introduced  in  the  Assembly,  Feb.  10,  the  bills 
agreed  upon  by  the  Board  of  Estimate  and  Apportionment  of 
New  York  City  and  by  the  New  York  Central  &  Hudson  River 
Railroad  Company  for  the  substitution  of  electricity  for  steam  as 
motive  power  and  for  the  other  general  improvements  to  the  sys- 
tem. 

One  of  the  bills  confers  on  the  Board  of  Estimate  and  Appor- 
tionment the  exclusive  power  to  grant  to  the  New  York  Central 

Railroad  permission  to  put  into  effect  its  $25,000,000  terminal  im- 
provement plans.  One  of  the  more  important  provisions  requires 

the  substitution  for  steam  below  the  Harlem  River  of  either  elec- 

tricity or  "any  motive  power  other  than  steam,  and  which  does 
not  involve  combustion  in  the  motors  themselves." 

The  two  other  bills  sent  by  Mayor  Low  relate  to  the  abolition 
of  grade  crossings  in  The  Bronx  and  the  digging  of  a  tunnel 

under  St.  Mary's  Park  on  the  Port  Morris  branch  of  the  Harlem Railroad.    Mayor  Low  says  in  his  letter: 

"It  is  the  intention  of  the  company  to  use  electricity,  and  the 
present  plans  contemplate  the  use  of  this  motive  power  for  a  con- 

siderable distance  beyond  the  city  limits,  both  on  the  Hudson 
River  and  -on  the  Harlem  Railroad.  A  time  limit  of  five  years  has 
been  fixed,  for  the  reason  that  the  very  great  changes  contem- 

plated must  be  carried  on  without  interrupting  the  ordinary  busi- 
ness of  the  road.  On  the  other  hand,  the  company  hopes  to  com- 
plete the  work  in  much  less  time." 

EACH  GRADE  CROSSING  ON  ITS  OWN  MERITS  IN  MICHIGAN 

The  Commissioner  of  Railroads  of  Michigan  has  granted  per- 
mission to  the  Grand  x<apids,  Grand  Haven  &  Muskegon  Rail- 

way Company  to  make  a  grade  crossing  of  its  line  with  the  tracks 
of  the  Pere  Marquette  Railroad  Company  on  Fulton  Street  in  the 
city  of  Grand  Haven,  such  crossing  to  be  protected  by  an  inter- 

locking system.  Much  interest  attaches  to  this  decision  from  the 
fact  that  an  application  for  the  approval  of  this  same  crossing  was 
made  to  the  former  commissioner  and  was  denied,  that  official 
taking  the  position  that  no  grade  crossing  of  an  electric  with  a 
steam  road  should  be  allowed  under  any  circumstances.  In  this 
case  it  was  clearly  shown  that  unless  a  grade  crossing  should  be 
allowed  the  road  could  not  be  built  into  the  city,  the  Common 
Council  refusing  to  grant  a  franchise  for  other  than  a  grade  cross- 

ing, and  the  expense  of  an  underground  crossing,  on  account  of 
the  nearness  of  the  river  bridge,  being  prohibitive.  The  position 
taken  by  the  present  commissioner  appears  to  be  that,  while 
recognizing  the  fact  that  all  grade  crossings  are  of  necessity 
dangerous,  and  that  the  construction  of  additional  crossings  is  to 
be  avoided  whenever  possible,  still  each  case  must  be  considered 
upon  its  own  merits,  and  where  it  appears  that  a  separation  of  the 
grades  is  not  reasonably  practicable,  grade  crossings  may  be  al- 

lowed. Since  the  building  of  this  line  passengers  for  Grand  Ha- 
ven have  been  compelled  to  transfer  at  the  city  limits  and  be  car- 
ried into  the  city  by  a  bus  line. 

AN  IMPORTANT  DECISION  IN  MASSACHUSETTS 

In  the  Street  Railway  Journal  for  Feb.  14  brief  mention 
was  made  of  a  decision  handed  down  bly  the  Railroad  Commis- 

sioners in  which  was  denied  the  petition  of  the  Lowell  &  Pelham 
Street  Railway  Company  for  a  right  to  enter  the  city  of  Lowell 
over  the  tracks  of  the  Boston  &  Northern  Street  Railway,  with 
which  it  entered  into  an  operating  agreement  about  Oct.  i,  1902. 
The  point  raised  in  the  suit  is  new,  apparently  leaving  application 
to  the  Legislature  as  the  only  recourse,  if  the  Lowell  &  Pelham 
Company  persists  in  demanding  entrance  to  Lowell  over  the  lines 
of  the  Boston  &  Northern  Company. 
The  reason  of  the  decision,  as  stated  in  the  rescript  handed 

down  by  the  Railroad  Commissioners,  is  to  the  effect  that  they 
lack  jurisdiction  in  the  matter  and  cannot  act  until  there  is  some 
expression  from  the  legislative  body  of  the  government.  The 
Commissioners  say  the  two  companies  have  entered  into  an  agree- 

ment for  the  joint  use  of  the  tracks,  but  the  Aldermen  of  the  city 
of  Lowell  have  taken  no  action  and  appear  here  as  remonstrants, 
and  from  the  context  of  the  report  of  the  Railroad  Commissioners 
it  would  appear  that  they  considered  it  necessary  for  the  company 
to  first  go  before  the  Aldermen  of  Lowell  for  the  approval  of  this 
authority  to  run  over  the  tracks  of  the  Boston  &  Northern  before 
the  company  should  come  before  the  commissioners.  The  Rail- 

road Commissioners  dismissed  the  petition  for  the  lack  of  juris- 
diction. 

Months  ago  the  Lowell  &  Pelham  Company  applied  for  a  fran- 
chise in  Lowell,  but  the  franchise  was  never  granted,  for  the  rea- 

son that  the  company  withdrew  the  petition  and  soon  after  entered 
into  a  private  agreement  with  the  Boston  &  Northern  to  run  over 
its  tracks. 

The  agreement  was  signed  and  the  Lowell  &  Pelham  Company 

proceeded  to  run  its  cars  over  the  Boston  &  Northern  Company's 
tracks  from  their  terminus  to  Dracut.  A  few  months  ago  the 
question  of  the  right  of  this  foreign  road  to  enter  into  such  an 
agreement  and  to  occup,y  the  streets  was  raised  by  a  petition  to 
the  Aldermen.  At  this  hearing  the  question  was  raised  of  the 
right  of  the  Lowell  &  Pelham  Company  to  operate  in  the  city, 
with  the  result  that  the  City  Solicitor  and  the  then  acting  Mayor 
were  instructed  to  appear  before  the  State  board  and  oppose  the 
approval  of  this  agreement. 

ANNUAL  MEETING  OF  THE  WASHINGTON,  ALEXANDRIA  & 
MT.  VERNON  RAILWAY  COMPANY 

At  the  last  annual  meeting  of  the  Washington,  Alexandria  & 
Mt.  Vernon  Railway  Company  the  following  were  elected  direct- 

ors: Samuel  Rea,  James  S.  Swartz,  Frank  K.  Hippie,  David  C. 
Leech,  Joseph  Crawford,  Clarence  P.  King,  John  Cassels,  Fred- 

erick Mertens  and  G.  E.  Abbot.  The  olTicers  elected  were:  Clar- 
ence P.  King,  president;  Frank  K.  Hippie,  secretary;  J.  K.  Swartz, 

treasurer. 
The  business  for  1902  was  the  largest  in  the  history  of  the  com- 

pany, the  report  making  the  following  showing: 
Gross  receipts   $217,659.75 
Operating  expenses,  including  insurance  and  taxes...  140,239.63 

Receipts  over  operating  expenses   $77,420.12 
After  paying  interest  on  bonds  and  rentals,  the  surplus  earnings 

for  the  year  were  $44,920.16.  A  dividend  of  2  per  cent  on  the 
$500,000  of  capital  stock  was  paid  and  the  balance  placed  to  profit 
and  loss  account. 
The  gross  receipts  for  January,  1903,  were  $16,146.72,  as  com- 

pared with  $15,267.75  for  Januarv,  1902,  showing  an  increase  of 

$878.97.  »^  

IMPROVEMENTS  AT  CLEVELAND 

Extensive  improvements  will  be  made  to  the  Cleveland  street 
railway  systems  during  the  coming  season.  It  is  stated  that  the 
Cleveland  City  Railway  Company  and  the  Cleveland  Electric 
Railway  Company,  which  control  all  the  lines  in  the  city,  will  ex- 

pend $1,500,000  in  betterments.  About  seventy  new  cars  will  be 
installed  by  the  two  companies.  The  majority  of  these  have  been 
ordered.  The  Cleveland  City  Railway  Company  will  extend  its 
Clifton  Boulevard  line  to  Rocky  River  and  will  also  extend  its 
West  Madison  Avenue  line.  It  will  also  extend  its  Collinwood 
line  to  connect  with  those  of  the  Cleveland  Electric  Railway  Com- 

pany. The  latter  is  installing  a  new  battery  station  at  the  Wider- 
mere  car  houses  and  another  will  be  built  at  Newburg.  Its  line 
from  East  Cleveland  to  Euclid  will  be  double-tracked  and  the  Erie 
Street  crosstown  line  will  be  extended. 
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STREET  RAILWAY  PATENTS 

UNITED  STATES  PATENTS  ISSUED  FEB.  10,  1903. 
[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 

attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 
719.983.  Electric  Railway;  F.  M.  Ashley,  Brooklyn,  N.  Y. 

App.  filed  Feb.  26,  1898.  Each  car  has  a  storage  battery  which  is 
charged  by  the  main  current,  the  current  from  the  battery  being 
used  to  operate  the  electro-magnetic  switching  devices. 

719.984.  Electric  Railway;  F.  M.  Ashley,  Brooklyn,  N.  Y.  App. 
filed  Feb.  26,  1898.  A  battery  on  the  car  energizes  a  magnet,  the 
magnet  being  of  sufficient  length  to  bridge  two  of  the  switching 
devices  in  the  branch  circuits  to  the  working  conductor  to  operate 
the  same. 

720,006.  Automatic  Street  Car  Switch;  L.  Devers,  Dayton,  O. 
App.  filed  Sept.  10,  1902.  A  plunger  on  the  car  platform  is  adapt- 

ed to  engage  a  lever  in  the  roadbed  to  actuate  the  switch. 

720,167.  Brake-Shoe  for  Railway  Brakes;  J.  Meehan,  Coving- 
ton, Ky.  App.  filed  July  2,  1902.  The  shoe  is  constructed  to  wear 

upon  that  portion  of  the  wheel  least  subject  to  the  wear  of  the 
rail. 

PATENT  NO.  719,984 

720,208.  Mechanism  for  Removing  Ice  and  Snow  from  the 
Conductors  or  Third  Rail  of  Electric  Railways;  F.  V.  Winters, 
New  York,  N.  Y.  App.  filed  Aug.  5,  1902.  Details  of  a  spring- 
mounted  ice-crushing  wheel  and  plow. 

720,256.  Clamp;  H.  E.  A.  Kleinschmidt,  Johnstown,  Pa.  App. 
filed  April  22,  1902.  Comprises  two  pivoted  jaw  members,  one  of 
which  has  its  upper  portion  curved  inwardly,  a  link  or  yoke  piv- 

oted to  the  other  of  said  members  and  embracing  the  member 
having  the  inwardly  curved  portion  and  a  set-screw  carried  by 
said  link  or  yoke. 

720,273.  Electric  Railway;  T.  E.  Murray  and  J.  Van  Vleck, 
New  York,  N.  Y.  App.  filed  Nov.  22,  1901.  The  cars  switch 
themselves  onto  their  proper  sidings  at  stations  automatically,  the 
current  being  cut  ofif  and  the  brakes  applied  at  the  proper  time. 

720,291.  Railway  Car;  G.  E.  Smith,  Pasadena,  Cal.  App.  filed 
Nov.  25,  1901.  A  friction  rail  in  the  center  of  the  track  is  engaged 
by  traction  wheels  mounted  on  vertical  axles,  whereby  the  car 
may  climb  heavy  grades  and  turn  sharp  curves  at  a  high  rate  of 
speed. 

720,333.  Trolley  and  Brake  for  Aerial  Railways;  M.  J.  Doner, 
St.  Louis,  Mo.  App.  filed  Aug.  18,  1902.  The  trolley  and  brake 
lever  are  connected  by  a  rod  so  that  the  brakes  are  applied  when 
the  arm  is  lowered. 

720.376.  Safety  Brake  Apparatus  for  Motor  Cars;  C.  F.  Peel, 
Jr.,  New  York,  N.  Y.  App.  filed  Sept.  11,  1902.  Means  whereby 
the  brake  is  automatically  applied  in  case  the  motorman  is  in- 

capacitated; also  means  for  locking  the  controller  and  brake  ap- 
paratus by  the  removal  of  the  brake  handle. 

720.377.  Emergency  Car  Brake;  A.  Perry,  St.  Louis,  Mo.  App. 
filed  May  17,  1902.  Consists  of  a  spring  strap  adapted  to  move 
into  contact  with  the  car  wheel  by  virtue  of  its  tension  when  freed 
from  resistance, 

720,458.  Cable  Grip;  S.  S.  McCain,  California,  Pa.  App.  filed 
Oct.  28,  1902.  A  cable  grip  designed  to  easily  pass  carrier  sheaves 
at  curves,  crossings  and  similar  places. 

720,502.  Car  Fender;  J.  P.  Thorn,  New  Orleans,  La.  App. 
filed  July  2,  1902.  Details. 

720,523.  Switch  Device;  L.  Horinko,  New  York,  N.  Y.  App. 
filed  Oct.  4,  1902.  Relates  to  means  for  automatically  throwing 
the  switch  from  the  car. 

720,528.  Bolster;  H.  T.  Krakau,  Cleveland,  O.  App.  filed  Oct. 
14,  1901.  A  bolster  made  of  end  sections,  an  intermediate  section, 
a  tie-plate,  and  keys  passing  through  lugs  on  tie-plate  and  end 
sections  and  connecting  the  same. 

PERSONAL  MENTION 

MR.  T.  J.  CARLING  has  resigned  as  president  of  the  Macon 
Railway  &  Lighting  Company,  of  Macon,  Ga..  and  Mr.  E.  L. 
Bemiss,  of  Richmond,  Va.,  has  been  elected  as  his  successor. 

MR.  CHARLES  T.  YERKES,  at  a  recent  meeting  of  the  Lon- 
don United  Tramways  Company,  held  Feb.  11,  was  elected  presi- 
dent of  that  company.  This  is  the  result  of  the  recent  change  in 

ownership  of  that  company. 

MR.  W.  A.  HARDING,  formerly  master  mechanic  of  the  Cal- 
umet Electric  Street  Railway,  of  Chicago,  is  now  on  the  Pacific 

coast,  having  recently  become  master  mechanic  of  the  Santa  Bar- 
bara Consolidated  Street  Railway.  Mr.  Harding,  as  might  be  ex- 

pected, was  among  the  first  to  forward  an  application  for  mem- 
bership to  the  American  Railway  Mechanical  and  Electrical  As- 

sociation, formed  at  Cleveland.  Feb.  16. 

MR.  WILLIAM  D.  RAY,  who  has  been  with  Westinghouse, 
Church,  Kerr  &  Co.  in  engineering  work  connected  with  the  elec- 

trical equipment  of  the  Pennsylvania  Railroad  terminal  tunnel  in 
New  York  City,  has  returned  to  his  former  home,  Detroit,  to  take 
charge  of  that  office  of  the  Westinghouse  Traction  Brake  Com- 

pany, 716  Union  Trust  building,  a  position  for  which  he  is  ad- 
mirably fitted  by  his  previous  extensive  experience  both  in  engi- 
neering and  selling. 

MR.  GEORGE  O.  NAGLE,  who  has  been  manager  for  several 
years  of  the  Savannah  Electric  Company,  has  recently  resigned 
from  that  position  to  fill  an  important  place  in  the  office  of  Stone 
&  Webster,  who  control  the  Savannah  property,  as  well  as  many 
other  railway  and  lighting  plants  throughout  the  country.  Mr. 

Nagle's  headquarters  will  be  at  the  main  office  of  the  company  in 
Boston.  Mr.  Nagle,  who  was  formerly  superintendent  of  the  Chi- 

cago City  Railways,  has  been  very  successful  in  his  management 
of  the  Savannah  property,  where  he  has  had  charge  of  both  the 
lighting  and  railway  work.  Before  leaving  Savannah,  in  recog- 

nition of  Mr.  Nagle's  services,  he  was  extended  a  farewell  dinner 
by  a  number  of  his  Savannah  friends.  During  the  dinner  he  was 
presented  with  a  handsome  Masonic  emblem  containing  nine 
diamonds,  as  well  as  a  dress  suit  case  and  equipment  from  a  num- 

ber of  his  newsoaper  friends.  Mr.  Nagle  will  be  succeeded  by  Mr. 
Clinton  B.  Kidder,  who  has  been  assistant  manager  of  the  com- 

pany. Mr.  Kidder  will  be  assisted  in  the  operation  of  the  street 
railway  system  by  Mr.  J.  H.  Oakley. 

MR.  WALTER  H.  ABBOTT,  heretofore  consulting  engineer 
for  the  Cleveland,  Elyria  &  Western  Railway,  of  Cleveland,  has 
been  appointed  consulting  engineer  for  all  the  properties  of  the 
Pomeroy-Mandelbaum  syndicate.  The  new  office  was  created  for 
Mr.  Abbott,  and  in  view  of  the  remarkable  development  of  the 
properties  of  this  syndicate  it  is  a  very  responsible  one.  Mr.  Ab- 

bott is  a  graduate  of  the  Chicago  University  and  also  completed 
the  post-graduate  course  of  the  Ecole  Internationale  des  Elec- 

tricians of  Paris.  Previous  to  his  connection  with  the  Pomeroy- 
Mandelbaum  syndicate  he  held  responsible  positions  with  the 
Ocean  City  Electric  Railway  &  Power  Company,  of  New  Jersey; 
the  Siemens-Halske  Company,  of  Chicago,  and  the  Stanley  Elec- 

tric Company,  of  Pittsfield.  Mass.  Mr.  Abbott's  headquarters 
will  be  in  the  Garfield  building,  Cleveland,  and  the  position  means 
the  organization  of  an  engineering  corps,  which  in  turn  will  cause 
the  creation  of  a  purchasing  department  here.  At  the  present  time 
the  executive  head  of  the  syndicate  is  located  in  Cleveland,  but  the 
intermediate  departments  have  not  been  definitely  located  and 
much  of  the  purchasing  has  been  done  at  the  operating  head- 

quarters of  the  various  companies. 
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ANNISTON,  ALA.— The  Anniston  Electric  &  Gas  Company  is  to  erect  a 
new  amusement  building  at  Oxford  Lake  Park  this  spring.  In  this  building 
will  be  housed  an  electric  merry-go-round,  bowling  alleys  and  a  refreshment 
stand. 
LOS  A.XGELES,  CAL.— The  Los  Angeles  Traction  Company  has  begun 

grading  for  its  line  from  Los  Angeles  to  Santa  Monica. 
SAN  BERNARDINO,  CAL.— The  franchise  applied  for  by  Harry  H.  Duryea 

in  the  interest  of  the  San  Bernardino  Valley  Traction  Company  is  to  be  sold 
at  public  auction  on  March  3. 
LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  is  making 

more  extensions  to  its  already  large  yards,  and  many  new  switch  tracks  are 
being  installed.  A  250-hp  engine  and  a  generator  have  just  been  added  to 
the  power-house  equipment. 
REDWOOD  CITY,  CAL.— The  Board  of  Supervisors  has  granted  \V.  J. 

Martin,  of  the  San  Francisco  Land  Company,  a  franchise  to  construct  an 
electric  railway  from  Holy  Cross  Cemetery  to  South  San  Francisco. 
LOS  ANGELES,  CAL.— Contracts  are  being  prepared  for  the  work  on 

the  proposed  line  of  the  Los  Angeles  Traction  Company  to  Hollywood.  The 
right  of  way  has  been  secured  and  most  of  the  estimates  have  been  made.  The 
new  line  will  be  the  shortest  to  Hollywood,  and  the  time  from  the  center 
of  the  city  will  be  about  twenty  minutes.  It  is  the  avowed  intention 
of  the  company  to  luit  on  high-speed  cars  of  the  latest  pattern,  and  some 
additions  will  have  to  be  made  to  the  power  facilities  of  the  company. 
BAKERSFIELD,  CAL.— John  Burson,  the  promoter  of  the  proposed  electric 

railway  from  Ventura  County  to  Bakersfield,  is  said  to  have  completed  ar- 
rangements for  beginning  the  construction  of  the  line  at  once.  The  plan  is  to 

begin  work  at  Oxnard. 
MONTEREY,  CAL.— R.  C.  P.  Smith  has  been  granted  a  franchise  for  the 

construction  of  an  electric  railway  here.  \\'ork  must  be  begun  within  sixty 
days,  and  the  line  must  be  placed  in  operation  within  twelve  months  from  the 
time  construction  work  is  begun. 
HARTFORD,  CONN.— The  application  of  the  Meriden  &  Middletown  Trac- 

tion Company  for  a  charter  has  been  presented  in  the  Legislature.  The  pre- 
liminary capital  of  the  company  is  to  be  $25,000,  with  the  privilege  to  increase 

to  $500,000.  The  plan  of  the  company  is  to  build  a  line  to  connect  Middletown, 
Meriden,  Berlin,  Cromwell,  Durham,  Middlefield  and  Guilford.  Among  the 
incorporators  of  the  company  are:  I.  E-.  Palmer,  W.  W.  Wilcox,  of  Middle- 
town,  and  Francis  Atwater,  of  Meriden. 
NEW  LONDON,  CONN.— The  East  Lyme  Street  Railway  Company,  which 

has  secured  a  special  charter  for  an  electric  railway  from  New  London  to  East 
Lyme,  has  organized  with  Richard  C.  Morris  as  president  and  treasurer  and 
Calvin  S.  Davis  as  secretary.  The  capital  stock  of  the  company  is  $100,000,  all 
of  which  has  been  subscribed.  It  is  said  that  the  plan  of  the  company  is  to 
begin  construction  work  immediately. 
HARTFORD,  CONN.— The  W  illimantic  &  Soutbbridge  Street  Railway  Com- 

pany has  applied  to  the  Legislature  for  permission  to  increase  its  capital  stock 
to  $200,000.  The  plan  of  the  company  is  to  build  an  electric  railway  to  connect 
\Villiamantic,  Conn.,  and  Soutbbridge,  Mass.,  passing  through  North  Wind- 

ham, Chaplin,  Woodstock  and  Putnam. 
II.XRTFORD,  CONN.— The  West  bide  Street  Railway  Company,  of  Stoning- 

ton,  is  seeking  a  charter. 
ROCKVILLE,  CONN. — Surveys  are  being  made  by  the  Siafford  Springs 

Street  Railway  Company  for  its  proposed  line  through  Rockville.  The  petition 
of  the  company  for  a  franchise  is  before  the  Council. 
MONTVILLE,  CONN. — A  survey  has  been  made  for  the  extension  of  the 

lines  of  the  Montville  Street  Railway  Company  from  the  New  London  and 
Norwich  turnpike  to  Oakdale. 
ROCKVILLE,  CONN.— The  Rockville  &  Broad  Brook  Street  Railway  Com- 

pany is  to  perfect  its  organization  at  once  and  complete  plans  for  building  the 
road.  It  is  proposed  to  build  from  the  lines  of  the  ITartford,  Manchester  & 
Rockville  Street  Railway  in  Rockville  to  Ellington  and  Broad  Brook.  At  the 
latter  place  connections  will  be  made  with  the  lines  of  the  Springfield  &  Hart- 

ford Street  Railway.  The  road  will  be  12  miles  long.  C.  E.  Harwood,  of 
Rockville,  is  interested. 

WOODBURY,  CONN.— The  application  of  the  X\'oodbury  &  \\'aterbury 
Street  Railway  Company  for  incorporation  has  been  presented  to  the  Legisla- 

ture. The  plan  of  the  company  is  to  construct  a  line  in  Woodbury,  Middle- 
bury  and  Waterbury  to  connect  with  tlie  Connecticut  Railway  &  Lighting  Com- 

pany's lines.  The  incorporators  of  the  company  are:  Floyd  F.  Hitchcock, 
Levi  A.  Curtiss,  of  Woodbury;  Christian  Stroebel,  of  Waterbury,  and  Fred- 

erick L.  Averill,  of  Bradford.    The  capital  stock  will  be  .$200,000. 
DELAWARE  CITY,  DEL.— Right  of  way  has  been  secured  between  Dela- 

ware City  and  Odessa  for  the  proposed  electric  railway  between  Milford  and 
Delaware  City.  H.  L.  Evans,  president  of  the  Wilmington  &  New  Castle  Rail- 

way Company,  is  said  to  be  interested  in  the  scheme. 
WASHINGTON,  D.  C. — There  has  been  introduced  in  the  ITouse  a  bill  to 

permit  the  Anacostia,  Surrsville  &  Brandywine  Electric  Railway  Company  to 
extend  its  lines  into  the  District. 

ST.  AUGUSTINE,  FLA.— The  St.  Augustine  &  South  Beach  Railway,  op- 
erating about  5  miles  of  line  connecting  St.  Augustine  with  the  seaside  re- 

sorts, has  been  sold  under  foreclosure  to  Judge  J.  W.  Henderson  and  Dr. 
Horace  Lindsley.  It  is  said  that  the  new  owners  plan  to  reconstruct  the  prop- 

erty and  equip  the  line  with  electricity. 

.\L't;USTA,  GA.— James  U.  Jackson,  president  of  the  Augusta  i^-  Aiken 
Railway  &  Electric  Company,  and  his  associates,  are  said  to  be  planning  to  in- 

corporate a  company  to  build  an  electric  railway  between  Augusta  and  Co- lumbia. 

ATHENS,  GA.— Charles  H.  Lemon,  representing  an  Ohio  syndicate,  has 
been  in  consultation  with  the  local  authorities  in  the  interest  of  a  scheme  to 
build  an  electric  railway  to  connect  Atlanta,  Decatur,  Monroe,  Walkinsville, 
.\tliens,  Lexington,  Washington,  Appling  and  Augusta. 

ROME,  GA. — There  has  been  outlined  to  the  citizens  by  the  City  Electric 
Railway  Company  a  plan  whereby  the  local  properties  of  the  company  will  be 
improved  and  an  extension  of  the  company's  lines  built  to  Lindale.  This  plan 
contemplates  an  issue  of  $125,000  of  stock  and  $100,000  of  first  mortgage  bonds, 
to  which  local  interests  have  been  asked  to  subscribe  a  stated  amount.  The 
railway  company  owns  the  local  lighting  plant. 
POCATELLO,  IDAHO.— I.  B.  Perrine  has  applied  for  a  street  railway franchise. 

BOISE,  IDAHO. — Howard  Sebree,  of  Caldwell,  has  applied  for  the  right 
of  way  for  the  construction  of  an  electric  railway  from  Caldwell  to  Boise,  a 
distance  of  30  miles. 

SYCAMORE,  ILL. — The  De  Kalb-Sycamore  Electric  Railway  Company 
plans  to  extend  its  lines  to  Belvidere,  where  connections  will  be  made  with 
the  Belvidere-Rockford  system. 
SPRINGFIELD,  Ii.L.— Former  Attorney-General  Akin,  of  Springfield,  is  re- 

ported to  be  interested  in  a  plan  to  build  an  electric  railway  from  Springfield 
to  Riverton.  By  building  from  Springfield  to  Girard  and  Carlinville,  as  is  re- 

ported to  be  the  intention,  connections  could  be  made  for  St.  Louis. 
DECATUR,  ILL.— H.  W.  Knight,  in  the  interest  of  the  proposed  electric 

railway  between  Bloomington  and  Decatur,  has  applied  for  a  franchise  in 
Decatur.  Mr.  Knight  says  the  entire  right  of  way  has  been  secured  for  the 
line. 
OTTAWA,  ILL.— The  Ottawa,  Marseilles  &  Morris  Electric  Railway  Com- 

pany is  securing  right  of  way  for  its  propesed  line.  J.  F.  Moloney  and  J.  J. 
Graham,  of  Ottawa,  are  reported  interested. 
OUINCY,  ILL. — Citizens  of  Quincy  are  reported  to  have  completed  sub- 

scriptions for  $207,000  of  stock  in  the  Quincy  &  Western  Electric  Railway. 
The  plan  of  the  company  is  to  build  two  lines,  one  running  north  and  tapping 
Hancock  County  points,  the  other  running  east  to  the  Illinois  River. 
CHICAGO,  ILL.— The  Chicago,  Riverside  &  La  Grange  Railroad  Com- 

pany has  been  chartered  to  build  a  railroad  from  Fortieth  Avenue  and  West 
Twenty-Second  Street  to  Forty-Sixth  Avenue  and  West  Twenty-Second 
Street.  John  T.  Richards,  George  T.  Pitkin,  J.  Scott  Mathews,  Robert  S. 
Cook  and  Eugene  Dupee,  attorney,  140  Dearborn  Street,  Chicago,  are  named 
as  the  first  board  of  directors. 
MARION,  IND.— C.  H.  Bundy,  John  E.  Clark  and  Everett  W.  Trook  have 

been  granted  a  fifty-year  franchise  for  the  construction  of  an  electric  railway 
through  IToward  County.  Messrs.  Bundy,  Clark  and  Trook  are  said  to  be  in- 

terested in  a  plan  to  build  between  Kokomo  and  Marion. 
LA  PORTE,  IND. — The  syndicate  engaged  in  dredging  the  Kankakee  River 

is  said  to  have  decided  to  build  an  electric  railway  from  Bloomington  to  Joliet. 
The  company's  plans  have  not  yet  been  made  public. 
NEW  HARMONY,  IND.— The  Mt.  Vernon,  New  Harmony  &  Northeastern 

Traction  Company  is  to  be  incorporated  to  build  an  electric  railway  from  New 
ITarmony  through  Princeton  to  Petersburg.    Harry  Kurtz  is  interested. 
INDIANAPOLIS,  IND.— The  Indianapolis  &  Martinsville  Rapid  Transit 

Company  is  said  to  be  considering  the  advisability  of  extending  its  lines  from 
Plainfield  to  Greencastle. 
RICHMOND.  IND. — The  Richmond  Street  &  Interurban  Railway  Company 

has  in  contemplation  the  extension  of  its  lines  from  Milton  to  Connersville. 
The  company  has  secured  a  franchise  from  the  County  Commissioners  and 
has  asked  the  City  Council  of  Connersville  for  a  franchise. 
INDIANAPOLIS,  IND. — President  McGowan,  of  the  Indianapolis  Traction 

&  Terminal  Company,  is  quoted  as  stating  that  all  arrangements  have  been 
perfected  for  securing  the  property  on  which  to  erect  the  proposed  terminal 
station  for  the  lines  of  his  company  and  the  interurban  companies  operating 
into  the  city.  The  contract  for  erecting  the  new  building  is  yet  to  be  awarded, 
according  to  report.  It  is  said  tliat  this  contract  w  ill  include  razing  the  build- 

ings now  on  the  ground. 
FRENCH  LICK,  IND.— A  survey  has  been  completed  for  the  New 

.Mbany  &  French  Lick  Springs  Valley  Traction  Company's  line.  The  road will  run  through  four  countries,  and  will  form  a:i  important  line  for  a  trunk 
line  from  Indianapolis  to  Louisville  via  Columbus. 
LOGANSPORT.  IND.— The  Knox,  Chicago  &  Northern  Traction  Com- 

pany has  been  organized  to  build  electric  railway  lines  aggregating  in  length 
140  miles.  r)ne  line  is  to  be  built  from  Logansport  through  Winamac,  Bass 
Lake,  Knox  and  Laporte,  and  another  line  is  to  be  built  from  Rochester 
through  Culver,  Bass  Lake.  Knox,  Wanatah,  Valparaiso  and  Hammond, 
t'onnections  are  to  be  made  with  one  of  the  interurban  lines  to  Chicago.  J.  C. 
Fletcher,  of  Knox,  is  president  of  the  company. 
MARSITALLTOWN,  lA.— The  Marshalltown  Electric  Street  &  Interurban 

Railway  Company  has  been  organized  with  a  capital  stock  of  .$25,000  to  build 
an  electric  railway  in  Marshalltown  and  from  Marshalltown  to  Eldora,  the 
county  seat  of  Flardin  County,  and  Grundy  Center,  the  county  seat  of  Grundy 
County.  The  directors  of  the  cnm]iany  are:  FI.  E.  Sloan,  H.  P.  Densel, 
Charles  Click,  E.  L.  Will,  George  R.  Estabrook,  F.  E.  Click  and  A.  G.  Click, 
of  Marshalltown. 
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The  Coming  Convention  at  Saratoga 
As  announced  elsewhere  in  this  issue  the  executive  com- 

mittee of  the  American  Street  Railway  Association,  in  session 

at  Saratoga  on  Feb.  23,  decided  by  the  unanimous  vote  of  all 
those  present  to  hold  the  next  convention  at  Saratoga  Springs, 
Sept,  2,  3  and  4.  There  is  no  doubt  that  this  is  the  wisest  plan 
to  pursue  under  the  circumstances.  It  is  true  that  in  the  past 
conventions  have  been  held  annually  in  some  large  city,  and 

that  a  radical  departure  from  all  precedent  will  be  made  in 
going  to  Saratoga.  There  are  many  reasons,  however,  for 
making  the  change  just  at  this  time.  As  many  must  realize,  the 
attendance  at  the  annual  conventions  of  the  association  has 

increased  greatly  during  the  last  four  or  five  years.  The  result 
is  that  it  is  now  not  only  a  serious  task  to  find  a  city  where  the 
hotel  accommodatiohs  are  sufficient  to  accommodate  comfort- 

al)ly  all  those  who  wish  to  attend,  but  the  expense  of  enter- 
taining such  a  large  number  has  grown  to  large  proportions.  In 

the  past  this  expense  has  been  defrayed  by  the  local  traction 
company,  and  in  recent  years  it  has  amounted  to  between 
$10,000  and  $15,000.  This  is  a  serious  drain  on  the  treasury 

of  even  the  largest  railway  companies  and  shows  how  condi- 
tions have  altered  since  the  entertainment  of  the  association 

meant  simply  an  invitation  to  a  few  railway  presidents  or 
managers  from  different  parts  of  the  country  to  meet  and 
discuss  questions  of  technical  interest. 

Saratoga  is  in  many  respects  an  ideal  place  for  a  convention 
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of  the  kind  which  the  American  Street  Railway  Association 

holds  yearly.  In  the  first  place,  there  is  absolutely  no  question 

as  to  the  extent  and  quality  of  the  hotel  ̂ commodations  avail- 
able there  for  all  who  wish  to  attend  the  convention,  and  even 

for  twice  the  number  which  usually  gather  at  a  street  railway 

convention.  Again,  the  place  is  an  attractive  one  to  visit,  espe- 
cially at  the  season  selected  for  the  next  meeting,  and  is  also 

well  centralized,  not  only  for  a  great  majority  of  the  delegates, 

but  also  for  most  of  the  manufacturers  who  have  heavy  ap- 

paratus to  transport  to  the  convention  and  for  exhibition  pur- 
poses. Moreover,  Saratoga  is  used  to  conventions  of  this  kind 

and  knows  how  to  take  care  of  them.  Several  technical  and 

many  civic  organizations  hold  conventions  in  Saratoga  yearly, 

and  the  fact  that  they  return  there  is  indicative  of  the  satisfac- 

tory treatment  which  they  receive.  The  president  of  the  Busi- 

ness Men's  Association,  the  president  of  the  village,  and  repre- 
sentatives of  the  hotel  interests  united  in  assuring  the  executive 

committee  that  they  would  do  everything  to  make  the  September 
convention  a  success  and  of  satisfactory  treatment  at  that  time. 

Hon.  Addison  B.  Colvin,  president  of  the  Hudson  Valley  Rail- 
road, which  connects  Saratoga  with  Troy  and  Albany  on  the 

south,  and  with  Lake  George  on  the  north,  has  also  courteously 

promised  the  association  his  active  co-operation  in  making  the 
convention  a  success. 

The  only  possible  drawback  to  Saratoga  is  the  fact  that  there 
is  no  large  hall  suitable  for  the  convention  exhibits,  and  it  may 
be  said  that  this  was  practically  the  only  factor  in  the  minds 
of  the  executive  committee  against  the  selection  of  Saratoga. 
The  Saratoga  representatives,  however,  assured  the  committee 

that  this  important  feature  of  the  convention  would  be  satis- 
factorily handled.  The  verandas  of  the  Grand  Union  Hotel, 

which  will  be  the  headquarters  of  the  association,  are  the 

largest  probably  of  any  hotel  in  the  world,  and  from  8000  sq.  ft. 
to  10,000  sq.  ft.  of  space  is  available  there.  In  addition,  the 
court  of  the  hotel  is  extremely  spacious,  and  guarantees  that 

every  possible  facility  will  be  given  exhibitors  in  placing  their 
exhibits  in  position,  and  that  all  apparatus  will  be  protected 
from  the  weather  were  secured  from  the  representatives  of 

Saratoga  present  before  the  final  decision  to  meet  at  Saratoga 
was  reached.  While,  perhaps,  from  a  sentimental  standpoint, 
the  arrangement  for  exhibits  may  not  seem  quite  as  satisfactory 

as  an  enclosed  hall  would  be,  it  has  its  advantages.  The  ex- 
hibits will  all  be  in  or  adjoining  the  hotel  where  the  conven- 

tion is  being  held,  and  where  they  can  easily  be  inspected  by 
all  the  railway  delegates  in  attendance,  and  there  are  not  the 
same  outside  attractions  as  exist  in  a  large  city  to  take  the 
attention  of  those  present  from  this  industrial  feature  of  the 
convention. 

The  association  made  a  departure  also  from  estal)lished  prac- 
tice in  fixing  the  date  of  the  convention  during  the  first  week 

in  September,  although  one  previous  convention,  that  at  Bos- 
ton in  1898,  was  also  held  at  this  same  time.  The  reason  for 

selecting  this  date  was  that  it  was  practically  the  only  one 
during  which  the  fwll  service  from  the  hotel  could  be  secured, 
as  it  marks  the  end  of  the  summer  season,  and  after  this  time 

a  satisfactory  hotel  service  could  not  be  promised.    We  doubt 
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whether  this  date  will  prove  as  convenient  to  many  of  the  mem- 
bers of  the  association  as  October,  as  the  summer  rush  is 

usually  not  over  until  after  Labor  Day,  which  occurs  this  year 
on  Sept.  7.  Nevertheless,  it  was  the  only  date  really  available, 
and  it  was  the  consensus  of  opinion  of  those  present  that  it 

would  not  prove  a  serious  inconvenience  to  most  of  the  mem- 
bers. Taken  as  a  whole,  we  see  no  reason  why  the  traditions  of 

the  association  that  each  succeeding  convention  is  the  most 
successful  in  its  history  should  not  be  repeated  in  September, 
1903. 

Third-Rail  Supports 
The  third-rail  support,  like  the  third-rail  shoe,  is  unfortunate, 

because  almost  any  device  will  give  some  results  which  ap- 
proximate satisfaction.  This  has  had  the  effect  of  making 

many  third-rail  installations  very  unsubstantial,  and  likely  at 
some  time  because  of  their  poor  construction  to  cause  serious 
accident  in  the  form  of  tying  up  the  line. 

Many  third-rail  systems  are  built  of  scrap  rail,  with  the  insu- 
lators spaced  so  few  and  far  between  that  the  rail  noticeably 

sags  between  supports,  and  the  insulators  themselves  are  con- 
structed inadequately  for  securing  the  third  rail  in  its  place. 

In  some  instances  the  rail  is  held  in  position  by  little  more  than 

its  own  weight,  the  insulator  ears,  which  are  to  do  the  duty  of 
grasping  the  third  rail,  being  so  thin  that  they  quickly  corrode 
away.  This  may  ultimately  result  in  the  dismounting  of  long 
sections  of  third  rail,  with  a  consequent  short  circuit  and  tie  up. 

It  must  not  be  forgotten  that  a  third  rail  on  its  supports  is 

bound  to  leak  a  certain  amount,  varying  with  the  weather  con- 
ditions, and  that  dirt  is  likely  to  accumulate  on  the  insulator. 

Consequently  we  have  the  condition  of  a  current  passing 
through  a  joint  in  metals  which  was  never  intended  to  carry 

current,  and  this  means  electrolytic  corrosion.  It  is  a  notice- 
able fact  that  third-rail  insulator  clamps  deteriorate  much  more 

rapidly  than  ordinary  iron  work.  This  necessitates  two  things. 
First,  the  clamps  must  be  made  strong  and  of  much  more  liberal 

dimension  than  would  be  necessary  from  a  mechanical  stand- 
point alone;  and,  second,  they  must  be  made  adjustable  so  that 

they  can  be  taken  up  as  they  rust  away.  The  lag  bolts  securing 
the  third  rail  to  a  tie  or  other  support  must  be  also  liberally 

dimensioned  for  the  same  reason.  A  jS-in.  lag  bolt  securing  the 
third-rail  insulator  will  rust  out  or  corrode  far  more  rapidly 

than  the  J'2-in.  spike  holding  down  a  service  rail  and  driven  into 
the  same  tie. 

The  sleet  and  snow  proljlems  which  have  so  recently  and 

formidably  come  to  the  notice  of  third-rail  engineers  will  un- 
doubtedly demand  that  heavier  pressure  be  used  on  the  third 

rail,  either  by  heavy  substantial  cleaning  devices  or  by  the  shoe 
itself.  Ice  adheres  very  strongly  to  the  third  rail,  and  pressure 
devices  to  remove  it  must  be  correspondingly  heavy,  in  fact, 
sufficiently  so  to  dismount  readily  a  third  rail  installed  in  tlie 
careless  manner  already  referred  to.  The  overhead  trolley 

had  its  season  of  insecurity  in  the  early  days,  and  good  engi- 
neering construction  has  reduced  the  danger  of  accident  to  a 

minimum.  It  should  seem  that  a  repetition  of  history  is  un- 
necessary here.  There  are  enough  well  installed  third-rail 

systems  in  existence  to  preclude  the  necessity  of  installing  any 
more  that  are  unsatisfactory.  The  difference  in  cost  is  an 
amount  so  small  that  it  need  not  enter  into  the  consideration. 

The  third-rail  system  is  comparatively  new,  at  least  com- 
mercially, and  its  beneficial  results  on  electric  traction  are  only 

beginning  to  be  appreciated.  It  would  be  a  pity,  therefore,  that 
it  should  be  prejudiced  by  poor  construction  when  the  troubles 

that  have  arisen  have  been  so  thoroughly  practically  demon- 
strated and  ought  to  be  known  to  every  third-rail  engineer. 

Strikes  and  Remedies 

The  present  season  has  been  unusually  prolific  of  strikes  on 

street  railway  systems,  with  the  usual  accompaniment  of  vio- 
lence and  rioting,  abuse  and  mutual  recrimination.  And  while, 

as  usual,  the  question  of  wages  has  been  rampant,  that  of 

formal  recognition  of  the  unions  has  been  exceptionally  promi- 
nent. Now,  these  two  phases  of  the  matter  stand  on  entirely 

different  planes,  both  as  regards  the  parties  concerned  and  the 
public,  which  is  the  chief  sufferer  by  strikes  on  railways.  In 
the  ordinary  line  of  strikes  in  manufacturing  establishments 

the  public  is  not  inclined  to  take  sides  with  either  of  the  par- 
ticipants, but  is  disposed  to  invoke  a  plague  on  both  their 

houses  and  to  leave  them  to  fight  it  out.  But  in  a  railway  strike 
the  public  suffers  from  the  deprivation  of  its  customary  means 
of  transportation,  and  resents  it  as  a  personal  injury,  which, 
in  fact,  it  is. 

Strikes  arise  from  a  great  variety  of  causes,  good,  bad  and 
mostly  indifferent,  and  each  has  in  general  to  be  settled  upon 
its  merits.  In  the  case  of  a  public  service  corporation,  where 
the  interests  of  the  community  are  immediately  and  deeply 

touched,  public  influence  ought  to  be  and  generally  is  brought 
to  bear  to  effect  a  prompt  and  fair  settlement  of  the  existing 
differences.  But  what  we  wish  here  to  point  out  is  that  as 
regards  the  rights  and  interests  of  the  public,  strikes  for  higher 
wages  and  strikes  for  recognition  of  the  union  must  not  be 
regarded  as  in  the  same  category.  The  former  is,  of  course, 
inconvenient  and  to  be  regretted,  but  the  latter  involves  grave 

considerations  of  public  safety  and  is  of  fundamental  im- 

portance. As  to  the  mere  matter  of  wages  each  community  quickly 

comes  to  realize  the  rights  of  the  issue  and  throws  the  weight 
of  its  influence  to  one  side  or  the  other,  generally  with  effect. 

The  question  of  generally  adequate  or  inadequate  wages  is 
something  which  is  within  the  knowledge  and  comprehension 
of  any  community.  As  a  matter  of  fact  the  average  wages  paid 
to  a  regular  motorman  or  conductor  is  nearly  or  quite  as  great 
an  amount  as  the  salary  of  the  average  minister  of  the  Gospel, 

even  supposing  that  he  gets  his  salary  paid  promptly  and 
in  full.  This  may  or  may  not  correctly  evaluate  the  judgment 

of  the  community  as  to  the  relative  importance  of  these  func- 
tionaries, but  it  is  the  condition  which  exists.  On  the  whole, 

also,  the  pay  of  street  railway  men  tends  upward  rather  than 
downward,  and  inadequacies  may  fairly  be  supposed  to  be  in 
a  way  to  right  itself.  Many  companies  have  voluntarily  raised 

the  pay  of  their  employees,  and  still  more  have  shown  a  dis- 
position to  meet  fairly  any  question  of  pay  which  may  arise.  It 

is,  of  course,  unfortunate  if  any  strike  arises  over  the  wage 

question  alone,  and  to  the  credit  of  both  parties  such  strikes 

are  becoming  rather  unusual.  In  most  strikes  the  wage  ques- 
tion is  mixed  with  other  issues,  and  on  these  latter  the  real 

disagreement  occurs.  The  matter  of  hours  of  labor  is  one  that 
often  comes  to  the  front,  hut  it  can  generally  be  settled  on  a 
reasonable  basis  without  protracted  delays.  Here,  too,  the 
common  sense  of  the  community  is  a  powerful  influence  for 

good,  which  at  once  makes  itself  felt.  Unless  strikers  estrange 
the  public  by  acts  of  violence  and  unreasonable  obduracy  they 
can  usually  be  assured  of  fair  play,  and,  in  our  opinion,  they 

generally  get  quite  all  the  sympathy  they  deserve. 
But  the  recognition  of  the  union  is  a  very  different  matter 

from  those  just  considered.  It  may  mean  more  or  less,  but  it 
always  means  danger.  If  the  issue  were  merely  whether  the 
officers  of  the  road  were  or  were  not  to  deal  with  certain  of 

their  employees  as  representing  the  rest,  little  trouble  would 
arise.    A  few  fanatics  might  stick  from  sheer  stubbornness  at 
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even  this,  but  on  the  whole  it  makes  no  difference  whether 

motormen  465,  281  and  342  serve  as  a  committee,  elected  in  a 

mass-meeting  or  as  a  standing  committee  of  the  union.  This  is 
not,  however,  the  real  point  at  stake,  but  rather  the  recognition 

of  the  right  of  employees  to  interfere  at  will  in  the  manage- 
ment of  the  road.  In  this  respect  the  recognition  of  the  union  on 

a  street  railway  differs  essentially  from  a  similar  recognition  on 
the  part  of  a  private  corporation.  In  the  latter  case  only  the 

parties  immediately  involved  are  really  concerned  in  the  re- 
sult, while  in  the  former  discipline  is  absolutely  necessary  to 

effective  and  safe  public  service,  and  the  community  should  see 
to  it  that  discipline  is  rigorously  maintained.  We  hold  that  the 
officers  of  a  public  service  corporation  have  no  moral  right  to 
enter  into  any  convention  with  their  employees  whereliy  the 
power  to  enforce  effective  discipline  shall  be  eliminated.  The 
corporation  is  the  legal  body  which  must  be  held  responsible 
for  the  evil  effects  of  loose  discipline,  and  the  community  has 
a  right  to  demand  that  it  must  hold  the  powers  for  the  proper 
exercise  of  which  it  is  responsible.  The  public  probably  does 
not  care  whether  the  employees  of  a  street  railway  belong  to 

a  union  or  not,  but  it  does  care  whether  incompetent  and  irre- 
sponsible servants  are  entrusted  with  its  safety.  The  principle 

here  involved  is  the  same  that  would  come  to  the  front  if  the 

working  force  of  a  steamship  could  strike  for  the  reinstatement 
of  a  drunken  engineer  who  chanced  to  be  the  secretary  of  their 
union.  On  the  sea  striking  is  mutiny,  and  is  punished  because 
it  imperils  the  safety  of  the  ship.  On  land  the  perils  from  acts 

of  insubordination  are  less,  and  less  strictness  is  necessary,  but 
the  point  at  issue  is  the  same.  Whatever  relations  may  be 
established  by  mutual  consent  between  the  employer  and  the 

union  those  relations  must  not  implicitly  or  expHcitly  infringe 
the  power  of  the  company  to  hold  its  men  rigidly  in  the  line  of 
duty. 

The  Logic  of  Give  and  Take 
This  season  the  voice  of  the  kicker  seems  to  be  raised  in  the 

land  with  unusual  frequency.  Street  railways  have  been  as- 
saulted on  all  sorts  of  grounds,  good,  bad  and  indifferent,  until 

the  manager  wonders,  when  he  goes  down  to  his  office,  what 
new  attack  the  day  will  bring  forth.  Questions  of  service  seem 

most  in  evidence,  with  fares  a  good  second,  while  that  myster- 

ious and  intangible  thing — congestion — is  always  with  us.  Now, 
there  is  one  phase  of  the  good  service  question  which  we  pro- 

pose to  discuss,  as  it  plays  an  important  part  in  the  accommoda- 
tions possible  in  a  given  community.  All  the  suburbs  of  a  city, 

big  or  little,  expect  to  receive  first-class  service  back  and  forth 
at  the  price  of  a  single  fare.  Generally  they  are  in  a  fair  way 
to  get  it,  but  how  often,  in  case  of  difficulty,  are  they  willing  to 

meet  the  street  railway  company  half  way?  It  is  a  very  com- 
mon thing  to  find  a  single  street  railway  line  starting  from  its 

urban  center  and  passing  succcessively  through  several  distinct 
municipalities  or  towns,  but  it  is  very  unusual  to  find  each  of 

these  communities  willing  to  join  with  the  others  in  the  pro- 
visions that  make  for  good  service.  On  the  contrary  it  often 

happens  that  one  of  the  nearer  districts  will  interpose  all  sorts 

of  obstructive  measures  to  lines  which  are  not  exclusively  de- 
voted to  its  benefit.  The  community  will  howl  for  more  cars 

with  most  delightful  unanimity,  but  when  a  proposition  is  made 

to  let  through  new  tracks,  which  reach  the  outlying  com- 
munities, the  trouble  begins. 

In  theory  everybody  wants  more  accommodations — in  prac- 
tice he  wants  them  on  the  other  fellow's  street.  As  a  result 

everybody  is  inconvenienced.  We  call  to  mind  numerous  in- 

stances in  which  an  obstructive  community,  by  severe  h'mita- 
tions  of  speed  or  by  refusal  to  grant  necessary  locations,  has 

blocked  rapid  transit  for  itself  and  its  neighbors  for  years.  We 

have  some  sympathy  with  the  residents  on  a  fine,  aristocratic 
street  who  wish  to  keep  street  railway  tracks  out  of  their  way, 
but  this  is,  or  ought  to  be,  a  democratic  country,  and  as  a  matter 
of  fact  the  fine  aristocratic  street  is  the  very  one  through  which 
tracks  can  be  run  with  the  greatest  convenience  and  safety.  Do 

not  the  very  people  who  thus  object  lead  the  van  when  it  comes 
to  protests  against  crowded  cars,  and  denunciation  of  the  street 
railways  for  accidents  that  happen  in  the  crowded  and  narrow 
streets  of  the  poorer  quarters? 

In  suburban  railway  work  one  of  the  most  important  things 
is  easy  entrance  by  various  routes  to  the  city  proper.  If  the 

outer  suburbs  are  to  be  properly  served  there  nuist  be  an  in- 
creased number  of  tracks  through  the  inner  suburbs  or  con- 

gestion will  certainly  occur  in  spite  of  the  best  efforts  on  the 
part  of  the  railway  company  to  prevent  it.  Yet  the  inner 
suljurbs  are  the  very  ones  that  most  loudly  protest  when  new 
locations  are  asked,  and  thereby  force  an  abnormal  number 
of  cars  upon  a  few  lines  of  track.  Traffic  comes  into  a  city  as 
it  were  along  the  streets  of  a  fan,  and  trouble  liegins  as  the 
handle  is  approached.  If  a  street  railway  expert  could  start  in 
afresh  and  lay  out  the  suburban  system  with  a  free  hand,  he 

could  in  almost  every  instance  eft'ect  immense  improvements 
in  the  facilities  for  transportation  in  every  part  of  the  district 
served,  but  local  authorities  are  constantly  interposing  to  block 
the  game. 

y\nother  fine  instance  of  cold-blooded  selfishness  and  at- 

tempted class  legislation  is  to  be  found  in  the  present  agitation 
for  higher  legal  speeds  for  automobiles.  We  have  not  kept,  by 

any  means,  complete  statistics  on  the  subject,  but  from  the 
information  at  hand  we  venture  to  say  that  in  proportion  to  the 

number  of  vehicles  automobiles  cause  ten  times  as  many  acci- 
dents as  street  cars,  even  at  the  present  speeds.  It  is  doubtless 

true  that  an  automobile  can  be  turned  out  of  the  way  or  stopped 

w  ith  a  facility  that  is  denied  to  street  cars,  but  that  only  makes 
accidents  the  more  inexcusable.  So  long  as  automobiles  are 

relatively  few  and  to  a  large  extent  private  vehicles,  street  rail- 
ways have  few  complaints  to  make,  but  would  pul^lic  automo- 

biles be  denied  a  rate  of  speed  legalized  for  private  ones  ? 
Suppose  that  the  Suburban  Automobile  Company,  Ltd., 

should  be  organized  for  general  public  service,  as  is  by  no 

means  improbable  in  many  cities.  Would  it  be  allowed  prac- 
tically unrestrained  speed  while  the  street  railways  were  held 

down  to  the  old  limit?  The  eft'orts  now  being  made  tend  in 
that  direction,  and  if  not  checked  they  will  certainly  lead  to 
disaster.  Public  safety  must  be  considered  whatever  the  nature 
of  the  vehicles  that  may  endanger  it,  and  sauce  for  the  goose 

ought  to  be  sauce  for  the  gander  as  well.  Until  it  has  been 
proved  that  the  alleged  advantages  of  automobiles  iii  the  matter 

of  safety  have  a  real  existence,  in  spite  of  the  weight  of  evi- 
dence to  the  contrary,  the  speed  of  such  vehicles  should  be 

rigorously  held  down  to  street  car  limits.  An  additional  reason 
for  such  action  is  to  be  found  in  the  fact  tliat  in  a  street  car 

accident  the  responsibility  can  be  quickly  located,  while  the 
automobile  frequently  puts  on  speed  and  escapes,  leaving  its 
victim  to  be  picked  up  by  the  ambulance.  We  have  nothing 
against  the  automobile  as  such,  but  we  want  to  see  fair 

play. The  public  expects,  and  rightfully,  that  street  railway  com- 
panies will  do  their  best  to  give  good  and  adequate  service,  but 

it  ought  to  be  ready  to  meet  them  half  way,  to  lend  a  hand  in 
overcoming  the  difficulties  that  may  exist,  and  to  assume  an 

attitude  of  helpfulness  instead  of  getting  in  the  way  of  improve- 
ments. It  should  give  as  well  as  take,  and  display  some  of  the 

altruistic  tendencies  that  it  is  so  ready  to  demand. 



314 STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  9. 

THE  ELECTRIC  LOCOMOTIVES  ON  THE  WESTERN  RAILWAY 
OF  FRANCE 

A  short  description  was  published  in  this  paper  about  two 
months  ago  of  the  experiments  which  have  l.)ecn  made  during 

that  the  company  sliould  favor  the  operation  of  trains  l)y  elec- 
tric locomotives  rather  than  by  the  multiple-unit  system,  and 

should  have  endeavored  to  keep  the  character  of  the  passenger 
cars  of  its  electric  trains  as  uniform  as  possible  with  those  used 
on  the  steam  trains.    For  this  reason  the  original  contract  for 

ELECTRIC  LOCOMOTIVE  AND  TRAIN  ON  THE  PARIS-VERSAILLES  LINE 

THIRD-RAIL  CONSTRUCTION  AT  A  WAY  STATION 

the  past  year  on  the  Paris- Versailles  division  of  the  Western 
Railway  of  France,  and  also  of  the  multiple-unit  trains  at 
present  in  use  between  Paris  and  Versailles.  As  the  Paris 
terminal  of  this  line  is  in  the  main  Invalides  station  of  the  com- 

pany, which  is  alsQ  a  steam  railroad  station,  it  was  only  natural 

the  electrical  equipment 
of  the  Versailles  division 
was  for  locomotives  and 

was  given  to  the  Societe 
Anonyme  de  Locomotion 
Electrique,  of  Paris. 

As  stated  in  the  pre- 
vious articles  these  loco- 

motives, of  which  ten 
were  built,  possessed  a 

number  of  very  novel  fea- 
tures. Through  the  cour- 

tesy of  the  manufacturers 
this  paper  is  enabled  in 
this  issue  to  present  views 
and  particulars  of  these 
machines. 

The  general  conditions 
on  the  Paris-Versailles 
line  are  as  follows:  The 
line  is  18  km  (11  miles) 

in  length,  with  double 

track,  and  has  a  maxi- 
mum grade  of  i  per  cent. 

On  this  grade  the  locomo- 

tives, supplied  with  direct- current  at  550  volts,  were 
to  be  powerful  enough  to 
draw  at  a  speed  of  50  km 

(31  miles)  per  hour  a or  on  a  level  track  the  same train  of  200  tonnes  (440,000  lbs. 
train  at  100  km  (62  miles)  per  hour. 

In  France  the  railway  law  compels  all  passenger  trains  to 

include  one  baggage  car,  which  must  be  in  front  of  the  passen- 
ger cars.    The  Societe  Anonyme  de  Locornotion  Electrique 
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adopted  the  idea  of  using  the  locomotive  as  a  baggage  car,  in 
this  way  utiHzing  the  weight  of  the  baggage  carried  for 
traction.    The  ten  locomotives  have,  therefore,  been  built  with 

TRUCK  WITH  GEARLESS  MOTORS 

a  central  compartment  for  baggage,  while  each  end  was  re- 
served for  the  motorman,  so  that  the  locomotive  could  be 

operated  from  either  end.  The  car  body  between  bumpers  has 
a  length  of  13  m  (42  ft.  ins.),  and  is  built  of  wood  sheathed 
with  iron.  It  is  mounted  on  two  double  trucks,  each  with  a 
wheel  base  of  2.6  m  (8  ft.  6  ins.),  and  a  distance  between  axles 
of  7  m  (23  ft.).   The  wheels  are  1.31  m  (44  ins.)  in  diameter. 

Six  locomotives  are  equipped  with  gearless  motors  and  four 
with  sinele-reduction  motors.    In  both  cases  four  motors  were 

to  the  track  at  the  high  speeds  (for  instance,  62  miles  per  hour) 
for  which  the  locomotives  were  designed.  The  fact  that  street 
railway  cars  at  low  speeds  do  undoubtedly  pound  a  track  badly 

TRUCI-:  WITH   GEARED  MOTORS 

is  well  known,  and  it  was  not  without  considerable  reason  that 

the  greater  destructive  effect  of  these  heavy  locomotives  at  the 
speed  selected  was  viewed  with  considerable  trepidation  by  the 

TWO  TYPES  OF  THIRD-RAIL  SHOES  USED  ON  PARIS-VERSAILLES  LINE 

used.  The  methods  of  mounting  the  motors,  however,  are  in- 
teresting. One  of  the  principal  arguments  brought  against  the 

use  of  electric  locomotives  on  this  line  was  the  destruction 

which  the  dead-weight  of  the  motors  on  the  axles  might  cause 

engineers.  The  company,  therefore,  decided  flexibly  to  sus- 
pend all  motors,  whether  used  with  or  without  gears.  The 

mechanical  arrangement  adopted  was  as  follows : 
The  gearless  motors  were  mounted  directlv  on  a  hollow 

METHOD  OF  LAYING  THIRD  RAIL 
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shaft,  the  interior  diameter  of  which  was  considerably  larger 
than  the  axle,  and  which  was  slipped  over  the  axle.  Power  is 
transmitted  from  the  motor  to  each  wheel  through  six  coil 
springs,  which  are  connected  at  each  end  respectively  to  a 
triangular  plate  crank  at  the  ends  of  the  hollow  shaft  and  to 
three  bosses  cast  on  the  wheels  between  the  spokes.  This 
method  of  securing  elastic  suspension  of  the  motor  has  been 
adopted  before  in  the  case  of  gearless  motors,  but  its  application 
to  geared  motors  as  well  is  novel,  so  far  as  is  known. 

The  gearless  motors  have  six  poles  and  have  a  normal  effort 
of  600  kg  per  motor  at  the  periphery  of  the  wheels  at  a  speed 
of  530  r.  p.  m.,  and  a  maximum  effort  of  1500  kg.  The  geared 
motors  have  four  poles  and  a  ratio  of  reduction  of  i  to  3,  and 
are  mounted  on  a  hollow  shaft  like  the  gearless  motors.  Both 

are  operated  on  the  series-parallel  system. 
The  third-rail  system,  as  employed,  has  already  been  de- 

scribed. The  joints  are  bonded  by  two  protected  copper  bonds 
at  each  joint,  having  a  total  cross  section  of  600  sq.  mm.  The 
rail  itself  is  supported  in  iron  chairs,  which  maintain  the  top 
of  the  third  rail  a  distance  of  600  mm  (23^'^  ins.)  from  that  of 
the  service  rail  and  200  mm  (8  ins.)  above  it.    The  chairs  are 

CAR  DESPATCHING  BY  TELEPHONE  IN  BUFFALO 

SECTION  OF  THIRD  RAIL  AT  CHAMPS  DE-MARS  STATION,  SHOWING  DOUBLE 
INCLINE,  ALSO  METHOD  OF  RETURN-CIRCUIT  BONDING 

similar  in  general  style  to  those  used  in  standard  railroad  con- 
struction in  France,  and  are  composed  of  a  casting  which  em- 

braces the  base  of  the  rail  and  extends  half-way  up  the  web. 
The  rail  is  held  in  place  in  this  chair  by  means  of  steel  springs. 
The  springs  used  on  the  third  rail  are,  however,  less  strong  than 
those  used  on  ordinary  track.  The  chairs  are  mounted  on 
wooden  insulators,  to  which  they  are  held  by  lag  screws.  The 
base  of  the  chair  is  made  broad  enough  to  extend  on  the  top 
of  the  wooden  insulator  so  as  to  shed  the  water  from  it.  The 

third  rail  is  protected  at  certain  points  where  there  is  danger  of 
accidental  contact  by  two  wooden  guards  and  is  painted  red  as 
a  danger  signal.  The  third  rail  itself  weighs  46.250  kg  per 
meter  (92J4  lbs.  per  yard). 

The  construction  train  for  laying  the  third  rail  is  illustrated 

in  one  of  the  accompanying  engravings.  Three  ordinary  gon- 
dola cars  were  coupled  together  to  make  the  length  necessary 

for  transporting  the  i8-m  rails.  On  each  end  car  was  a 
U-shaped  crane.  On  the  top  member  of  this  crane  was  the 
traveling  hand-hoist  illustrated  in  the  cut.  By  means  of  these 
hoists  the  rails  were  lifted  from  the  cars  and  lowered  into 

position  in  the  chairs. 

The  International  Railway  Company,  of  Buffalo,  N.  Y.,  has 
recently  approved  plans  for  an  extensive  system  of  telephones 
to  be  installed  on  all  of  its  city  and  interurban  lines.  This 

system  will  comprise  some  250  individual  instruments  dis- 
tributed throughout  the  system,  as  shown  in  the  accompanying 

diagram  of  the  circuits.  Up  to  the  present  time  the  despatch- 
ing has  been  done  by  a  joint  system  of  telephone  and  telegraph, 

although  the  latter  instruments  have  been  used  almost  entirely 
on  the  interurban  lines.  The  general  manager  of  the  company, 

T.  E.  Mitten,  has  had  considerable  experience  with  the  tele- 
phone as  a  despatching  medium,  and  it  has  been  decided,  on 

account  of  his  previous  success  with  the  system,  to  do  away 
entirely  with  the  telegraph  instruments  and  in  future  depend 
upon  the  telephones  exclusively.  For  example,  the  interurban 
lines  from  Buffalo  through  Lockport  to  Olcott  Beach  is  a 

single-track  line,  37  miles  in  length,  and  a  telephone  will  be 
placed  at  every  turn-out  as  well  as  in  some  cases  between  turn- 

outs. This  will  require  twenty-five  despatching  telephones  on 
this  circuit  alone,  which  means  a  telephone  on  an  average  of 

every  mile  and  a  half.  Compared  with  the 

telegraph  system,  with  which  it  would  be 
necessary  to  have  telegraph  despatchers  at 
every  point  where  an  instrument  was  placed, 

the  great  advantages  of  the  telephone  is  im- 
mediately apparent. 

The  telephone  instruments  will  be  contained 
in  specially  designed  boxes  attached  to  the 
poles  of  the  company.  These  instruments  are 
of  the  combination  receiver  and  transmitter 

type,  in  which  the  receiver  and  transmitter  are 
connected  by  a  handle  so  that  the  entire  in- 

strument is  removed  from  the  box  when  in 
use,  the  cord  by  which  it  is  held  being  long 
enough  to  enable  the  employee  using  the 

'phone  to  stand  in  a  comfortable  position  while 
talking,  no  matter  what  his  height  may  be. 

The  box  is  just  large  enough  to  contain  the  in- 
strument and  cannot  be  closed  unless  the  in- 

been  returned  to  it.  The  cord  while  in  use  is 

so  that  in  returning  the  instrument  to  the  box 

The  International  Railway  Company,  of  Buffalo,  has  adopted 
a  novel  form  of  service  stripe  for  its  men.  Each  year  of 

service  is  shown  by  a  small  bar  on  the  cuff  of  the  coat,  five- 
year  periods  being  indicated  by  stars.  The  bars  are  less  than 
an  inch  long  and  about  a  quarter  of  an  inch  wide,  the  stars 
being  of  corresponding  dimensions.  For  example,  an  employee 
who  has  served,  say,  seven  years,  would  have  one  star  and  two 
bars. 

strument  has 

under  tension 

the  slack  is  taken  up  and  it  is  impossible  to  get  it  entangled  in 
any  of  the  fixtures.  The  boxes  are,  of  course,  provided  with  an 
efficient  inside  spring  lock,  all  the  locks  being  similar,  and  all 
trainmen  and  other  employees  who  may  have  occasion  to  use 
the  instruments  are  provided  with  a  key. 

The  accompanying  diagram  shows  the  general  lay-out  of  the 
proposed  system,  although  slight  changes  may  be  made  in  the 
details  before  it  is  installed.  The  system  will  be  put  in  by  the 

Bell  Telephone  Company  of  Buffalo,  which  will  have  entire 
charge  of  the  maintenance  of  the  lines  and  instruments.  As 
will  be  seen  from  the  diagram  there  are  two  switchboards  in  the 
main  office  of  the  company  at  Buffalo,  a  despatching  board  and 

a  private  branch  exchange,  or  "commercial"  board,  as  it  will  be 
designated.  The  despatching  board  connects  with  the  interur- 

ban lines  alone  while  the  exchange  connects  directly  with  the 
city  lines  and  all  lines  on  the  private  system.  Five  trunk  lines 

to  the  "Seneca"  telephone  exchange,  in  Buf¥alo,  are  shown  in 
the  diagram,  but  if  these  are  found  insufficient  the  telephone 
company  will  supply  as  many  additional  as  are  necessary.  The 
circles  shown  on  the  diagonals  of  the  octagon,  which  represents 

the  railway's  private  branch  exchange,  indicate  the  various 
desk  'phones  of  the  company's  offices.  The  private  branch 
exchange  is  an  ordinary  Bell  telephone  switchboard  working 

on  the  common  battery  system  and  containing  the  usual  com- 
plement of  plugs,  cam  switches,  etc.  The  despatching  board 

will  be  placed  over  a  large  table  upon  which  the  despatching 

sheet  can  be  placed  for  entries  showing  the  day's  run.  During 
the  day  time  there  will  be  two  operators,  one  at  the  exchange 
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and  one  at  the  despatching  board,  but  at  night  but  one  operator 
will  be  necessary  for  both  purposes.  The  circuits  from  the 
despatching  board,  as  will  be  seen,  are  carried  through  directly 
to  the  exchange  board,  so  that  they  can  be  operated  from  either 

position,  and  at  night  the  single  operator  has  to  give  his  at- 
tention to  but  one  board. 

In  the  diagram  the  plain  circles  shown  on  the  lines  represent 
telephone  stations  that  have  no  call  bell,  while  the  double 
circles  show  stations  that  can  be  called  from  the  main  office. 

There  are  two  branch  exchanges  connected  to  the  system  and 
in  charge  of  separate  operators,  one  at  Niagara  Falls  and  one  at 
Lockport.  These  exchanges  are  both  connected  by  trunk  lines 
to  the  Bell  telephone  exchange  in  their  respective  towns,  and 
both  are  connected  with  the  main  office  of  the  railway  company 
by  two  telephone  circuits.    This  gives  practically,  counting 

the  railway.  In  many  cases,  furthermore,  the  company  will 
undoubtedly  be  able  to  settle  for  a  few  dollars  on  the  spot  small 
injuries  which  might,  if  taken  into  court,  cost  the  company 

many  times  their  true  value. 
The  system  to  be  adopted  in  despatching  interurban  cars  is 

as  follows :  The  motorman  goes  to  the  telephone,  which,  as 
soon  as  removed  from  the  hook  places  him  in  communication 
with  the  despatcher  in  the  main  office.  He  receives  his  order 
from  the  despatcher,  repeats  it  to  the  conductor,  who  copies 
it  in  a  manifolding  book.  The  conductor  then  steps  to  the 

'phone  and  repeats  the  order,  note  of  which  is  made  by  the 
despatcher,  who  marks  it  "O.  K."  In  this  way  each  member 
of  the  crew  has  a  copy  of  the  order,  and  the  despatcher  has  a 
record  of  it  as  well,  so  that  should  any  trouble  occur  on  the 
line  the  officials  will  be  able  to  locate  the  guilty  employee  in- 

DIAGRAM  OF  BUFFALO  TELEPHONE  CIRCUITS 

the  connections  through  the  Bell  telephone  trunks,  three  dis- 
tinct circuits  between  the  main  office  and  the  two  branch  ex- 

changes. 

The  great  advantage  of  having  such  a  number  of  "one-way" 
telephones  will  be  readily  appreciated.  No  matter  on  what 
portion  of  the  line  a  car  may  be  the  conductor  is  able,  in  case 
of  accident  either  to  his  car  equipment  or  from  collision,  to 
immediately  transmit  the  details  of  the  trouble  to  the  despatcher 
or  any  other  official  of  the  company.  In  case  of  an  accident  to  a 
passenger,  pedestrian  or  driver,  the  conductor  can  in  this  way 

be  immediately  put  in  communication  with  the  claim  depart- 
ment, which  thus  not  only  gets  the  very  earliest  authentic  state- 

ment of  the  case,  but  can  have  its  investigators  at  the  scene  as 

soon  or  sooner  than  irresponsible  or  dishonest  parties  have  at- 
tempted to  obtain  evidence  to  be  used  in  damage  claims  against 

disputably.  The  Lockport  line,  as  stated  above,  has  twenty- 
five  despatching  telephones,  the  Buffalo  &  Niagara  Falls  line 
has  a  double-track  line  20  miles  in  length,  and  has  fourteen 

despatching  'phones  as  well  as  a  separate  circuit  for  talking 
containing  a  few  more.  The  Buffalo,  Bellevue  &  Lancaster  line 
is  a  single-track  line,  14  miles  in  length,  and  has  twelve 

despatching  'piiones.  The  results  obtained  by  the  telephone 
system  will  be  watched  with  considerable  interest,  as  both  city 
suburban  and  interurban  lines  are  united  in  the  International 

Railway,  thus  affording  an  exccptinnal  opportunity  of  testing 
telephone  despatching  on  all  classes  of  service. 

The  secretary  of  the  American  Institute  of  Electrical  Engi- 
neers has  just  issued  a  new  catalogue  of  members  of  the  In- 

stitute.   It  contains  1763  names. 
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MULTIPLE  -  UNIT  TRAINS  FOR  BUFFALO  INTERURBAN 
SERVICE 

It  is  the  intention  of  the  International  Railway  Company  to 
operate  trains  on  its  interurban  lines  next  summer  instead  of  the 
single  cars,  which  are  nowused  for  this  service.  With  this  object 
in  view  the  present  interurban  equipment  is  being  changed  to 

multiple-unit  control,  and  trial  runs  have  already  been  made 
with  cars  upon  which  the  new  system  has  been  installed.  The 
accompanying  illustration  shows  a  view  of  a  two-car  train 
which  has  been  given  several  severe  tests  on  the  Lockport 
branch,  and  has  proved  so  satisfactory  in  its  operation  that  the 
equipping  of  the  remaining  interurban  cars  of  this  type  is 

being  pushed  in  the  shops  of  the  company  as  rapidly  as  pos- 

MULTIPLE-UNIT  TRAIN  IN  BUFFALO 

sible.  It  is  expected,  therefore,  that  by  early  spring  the  entire 
interurban  equipment  may  be  operated  in  trains,  if  it  is  so 
desired.  The  electrical  control  system  used  is  furnished  by  the 

General  Electric  Compan}',  and  is  a  modification  of  the  multiple 
unit  control  as  installed  on  the  Manhattan  (Elevated)  Railway 
in  New  York,  which  has  been  described  previously  in  these 
pages.  This  system,  it  will  be  remembered,  consists  of  a  master 
controller  at  each  end  of  each  car.  The  circuits  controlled  by 
this  master  controller  operate  by  means  of  solenoids  a  series  of 

contact  makers  or  "contactors,"  which  close  and  open  the 
various  motor  circuits,  thus  making  the  different  motor  com- 

binations required  in  the  ordinary  series-parallel  control.  By 
means  of  coupling  cables  between  the  cars  the  master  control 
circuits  are  connected  throughout  the  train,  and  the  operation 

of  any  one  of  the  master  controllers  energizes  the  sets  of  con- 
tactors of  all  the  cars  and  places  all  the  motors  on  the  train  in 

circuit  under  the  same  conditions. 

The  modification  mentioned  above  consists  of  an  auxiliary 
commutator  switch,  shown  at  the  left  of  the  master  controller 

in  the  view  of  the  car  platform,  which  produces  different  com- 
binations of  tlie  motors  for  a  given  position  of  the  handle  of  the 

master  controller.  The  service  being  a  combined  city  and  inter- 
urban one,  this  commutator  has  been  introduced  so  that  the 

motorman  can  operate  his  master  controller  in  practically  the 
same  manner  in  both  his  city  runs  and  his  interurban  runs,  but 
giving  him  on  his  last  point  two  distinct  speeds.  Designating 
the  four  motors  of  which  the  equipment  consists  as  Nos.  i 
to  4,  when  the  commutating  switch  is  on  the  slow  position  the 

series  points  of  the  controller  give  the  foiu"  motors  in  series, 
and  the  parallel  points  give  No.  i  and  No.  3  in  series,  No.  2  and 

No.  4  in  series  and  the  two  pairs  in  parallel.  With  the  com- 
mutator switch  handle  in  the  fast  position  the  series  points  give 

No.  I  and  No.  3  in  parallel,  No.  2  and  No.  4  in  parallel  and 
these  two  pairs  in  series.  The  parallel  points  of  the  master 
controller  under  these  conditions  give  all  four  motors  in 

parallel.  In  the  Buft'alo  equipment  a  special  handle  may  be 
provided,  which  prevents  the  controller  from  going  beyond  the 
first  five  or  six  notches  in  city  work.  If  this  device  is  used  the 
commutating  switch  is,  of  course,  not  necessary,  and  the  control 
is  practically  a  rheostatic  one,  with  two  sets  of  paralleled 

motors  in  series.  An  inspector  at  the  city  line  will  change  the 
controller  handle  and  render  it  impossible  for  the  motorman 
to  operate  his  train  at  a  dangerous  speed.  At  present,  however, 
the  commutating  switch  is  being  thoroughly  tested.  There  is 

a  large  cylinder  cut-out  switch  placed  under  the  seats  within 
the  car,  which  enables  any  set  of  motors  to  be  cut  out  of  circuit 

in  case  of  accident,  but  this  switch,  of  course,  is  entirely  inde- 
pendent of  the  commutator  switch  referred  to  above. 

The  air-brake  equipment  of  the  cars  has  been  supplied  by  the 
Christensen  Engineering  Company,  of  Milwaukee.  The  equip- 

ment consists  of  motor-driven  compressors  on  each  car, 

engineer's  valves,  brake  cylinders,  etc,  and  the  special  governor 
designed  especially  for  multiple-unit  control  systems.  With 
the  exception  of  this  governor  the  Christensen  apparatus  is  of 

the  standard  type.  The  air-brake 

e(juipment  operates  in  the  same  man- 
ner as  the  electrical  control,  that  is, 

the  motorman  has  each  car  of  his  train 

under  complete  control  from  the  front 
platform  of  the  first  car,  although  the 
train  may  be  broken  up  and  the  cars 
recoupled  in  any  order  desired. 

An  interesting  feature  in  connection 
with  the  compressed-air  service  is  the 
use  of  whistles  on  the  trolley  catcher. 
The  Malloy  trolley  catcher  is  employed 
on  all  of  the  large  cars.    This  device 
consists  of  an  extremely  strong  spring 

contained  in  a  long  iron  tube  attached 
to   the   back  platform.     In   case   the   trolley   wheel  leaves 
the   wire   and    starts    to    fly    up    the   cord    is  immediately 
gripped,   the   s])ring   released   and   the   trolley   pole  hauled 

INTERIOR  OF  VESTIBULE 

down  out  of  harm's  way.  In  single  car  operation,  of  course, 
the  motorman  knows  immediately  that  his  power  is  off  when 
the  trolley  wheel  leave=  the  wire,  but  in  train  operation 
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ail  accident  of  this  kind  to  one  trolley  wheel  alone  may  not  be 
noticed  at  the  controller.  For  this  reason  a  whistle,  operated 
hy  compressed  air,  has  been  attached  to  each  trolley  catcher, 
and  in  case  the  spring  of  the  trolley  catcher  is  released,  the 
whistle  blows  a  continuous  blast  until  attention  is  paid  to  it. 
Another  device  made  necessary  by  the  change  in  conditions 
resulting  from  train  operation  is  what  might  be  called  a  mul- 

tiple-unit signal  bell.  It  was  not  thought  safe  to  operate  the 
cars  by  means  of  the  ordinary  signal  bells,  passing  the  signal 
from  one  car  to  the  next,  as  if  the  conductor  of  the  forward  car 
should  be  within  his  car  it  would  be  almost  impossible  to  hear 
the  bell  in  the  vestibule  of  the  car  behind.  Master  Mechanic 

John  Millar  has  designed  an  ingenious  method  of  overcoming 

this  difficulty.  The  clapper  of  the  overhead  signal  bell  is  insu- 
lated and  attached  to  one  side  of  the  electrical  call-bell  circuit 

of  the  forward  car,  the  other  side  of  the  circuit  being  con- 
nected to  a  sliding  pin,  which  is  placed  between  the  clapper 

and  the  bell.  The  circuit  of  the  call  bell  in  the  forward  car  is, 

therefore,  completed  when  the  liell-cord  of  the  rear  car  is 
pulled,  and  if  the  cord  is  held  down  a  continuous  ringing  is 

produced  in  the  forward  car.  Flexible  cord  conductors  be- 
tween the  hoods  of  the  cars  carry  this  bell  circuit.  The  circuits 

for  the  electrical  control  and  air-brakes  cross  from  dash  to 
dash,  as  shown  in  the  illustration  of  the  two  cars.  The  peculiar 
shaped  article  at  the  right  of  this  picture,  it  may  I)e  stated,  has 
nothing  to  do  with  the  railway  apparatus,  but  is  one  of  the 
Bufifalo  city  hydrants  enclosed  in  straw  and  covered  by  an  iron 
casing  to  prevent  freezing. 

General  Manager  T.  E.  Mitten  has  given  a  great  deal  of 

attention  to  the  handling  of  large  crowds.  The  excellent  ser- 
vice given  during  the  Pan-American  Exposition  will  long  be 

taken  as  an  example'of  what  can  be  done  under  extraordinary 
circumstances,  but  he  is  now  devoting  his  energies  to  securing 
a  more  perfect  service  on  his  regular  operation  for  both  city 
and  interurban  lines.  The  running  of  multiple  unit  trains  on 
the  high-speed  service  next  summer  will  greatly  improve  the 
operating  facilities  and  will  give  a  marked  increase  to  the 
carrying  capacities  of  these  branches  of  the  system. 

 *^  

ADVERTISING  AT  ROCKFORD 

The  Rockford  &  Interurban  Railway,  which  is  a  consolida- 
tion of  the  city  lines  in  Rockford  and  the  interurban  line  be- 

tween Rockford  and  Belvidere,  is  being  well  advertised  through 

VIEWS  IX  KiX  KI  (iKI)  PARKS. 

the  efforts  of  J.  H.  Gronenian,  its  passenger  and  express  agent. 
This  advertising  matter  covers  not  only  resorts  on  the  line  but 
the  express  and  parcel  business. 

It  would  be  impossible  to  reproduce  all  of  the  circulars  which 
have  been  issued  by  this  company,  but  the  following  invitation 
to  visit  the  principal  park  of  the  company  will  give  an  idea  of 
the  character  of  the  literature  published  : 

Where  shall  we  go?    How  to  get  there?   Anticipating  these  in- 

quiries the  passenger  department  of  the  Rockford  &  Belvidere 
Electric  Railway  Company  have  issued  this  small  folder  giving  a 
part  of  such  information  and  hope  you  will  read  it  with  care. 
The  picnic  season  is  again  before  us,  and  anticipated  with  de- 

light, enjoyment  and  keen  relish  by  the  toiler  in  the  crowded  city 
be  they  business  or  professional  men,  clerks,  teachers  or  children 
at  school — all  looking  forward  to  a  trip  in  the  country;  a  pleas- 

ure to  the  tired  woman  upon  whom  the  demands  of  social  life  arc 
unremitting — the  mother  wearied  with  her  household  duties. 

Nature  has  scattered  her  gifts  under  the  canopy  of  heaven  and 
adjacent  to  the  cities  of  Rockford  and  Belvidere,  which  can  be 
reached  by  the  Rockford  &  Belvidere  Electric  Railway  line.  It 
has  become  a  difficult  part  to  select  a  site  for  picnic  and  outing 
parties  with  good  water,  tables  and  ample  seating  capacity.  But 
we  think  you  will  agree  with  us  that  we  have  found  a  convenient 

SUPPLY  CAR  FOR  PARK  SERVICE 

spot  located  midway  between  Rockford  and  Belvidere,  with  a 
fast  electric  car  service.  The  Rockford  &  Belvidere  Electric 
Railway  Company  is  now  in  a  position  to  offer  the  churches, 
Sunday-schools  and  lodges  a  picnic  ground  free  of  charge. 
Many  of  you  have  often  heard  the  remark,  "Oh,  if  I  could  only 

get  out  in  the  woods  for  a  day's  recreation,  how  much  I  would 
enjoy  myself,  and  would  I  not  be  benefited  in  health?" 

Health,  recreation  and  enjoyment,  three  of  the  essentials  of  life, 
all  produced  by  an  outing  spent  in  Washington  Park,  reached  by 
the  Rockford  &  Belvidere  Electric  Railway  Company. 

Don't  be  selfish.  Induce  some  of  your  near  friends  to  add  to 
'their  health  and  enjoyment  and  share  with  you  in  Nature's  reme- 

dies for  the  depression  of  life's  cares. 
Information  regarding  special  rates  and  cars  for  private  outing 

parties,  church  and  Sunday-school  picnics,  club  and  lodge  gather- 
ings, can  be  had  by  inquiring  of  Rockford  &  Belvidere  Electric Railway  Com.pany. 

Special  arrangements  can  be  made  for  outing  parties,  private 
parties,  church  picnics,  club   gatherings   and  lodge  assemblies. 

TAKEN  FROM  PARK  CIRCULAR 

Washington  Park  is  the  ideal  place,  and  is  easily  reached  by  a  de- 
lightful ride  on  the  Rockford  &  Belvidere  Electric  Railway. 

Special  cars  will  run  at  any  hour  from  any  point  to  any  desired 
place  on  the  line  of  the  Rockford  &  Belvidere  Electric  Railway. 

The  circular  is  illustrated  by  the  three  engravings  accom- 
pany this  article.  In  addition,  the  first  of  the  year,  calen- 

dars were  issued  advertising  the  passenger  and  express  service. 
One  of  the  half-tone  engravings  used  on  the  calendar  is  of  an 
express  car  leaving  the  Rockford  depot. 
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THE  PERFORMANCE  OF  THE  DAYTON  &  TROY  ELECTRIC 
RAILWAY  POWER  HOUSE 

Although  alternating-current  transmission  to  rotary  con- 
verter sub-stations  is  now  becoming  very  common  for  the  sup- 

ply of  electrical  energy  to  interurban  roads,  there  still  remains 
a  large  number  of  moderate-sized  interurban  properties  on 
which  the  installation  of  an  alternating-current  transmission 
system  with  rotary  converter  sub-stations  would  involve  too 
great  operating  expenses  as  well  as  first  cost.  It  is  of  practical 

interest,  therefore,  to  inquire  into  the  economy  of  direct-current 
power  houses  supplying  boosters  for  feeding  the  distant  por- 

tions of  the  line,  because  figures  of  this  kind  throw  light  on 
the  question  of  where  the  booster  system  of  feeding  can  best 
be  used  and  where  the  alternating-current  transmission  is  best 
adapted. 

The  power  house  of  the  Dayton  &  Troy  Electric  Railway 

Company,  at  Tippecanoe  City,  Ohio,  may  be  cited  as  an  ex- 
ample. Sargent  &  Lundy,  who  were  the  consulting  engineers 

for  this  road,  decided  upon  a  direct-current  power  house  with 
booster  feed  as  most  suitable  to  the  length  of  line  which  this 
company  had  to  operate,  and  the  results  of  the  operation  of  this 
power  house  seem  to  show  the  correctness  of  this  view.  For 

the  month  of  October,  1902,  the  total  output  was  173,700-kw 
hours.  The  following  table  shows  the  total  operating  cost,  and 
also  the  several  items  that  go  toward  making  up  this  amount. 
The  operating  figures  in  this  article  were  furnished  by  H.  P. 
Clegg,  general  manager  of  the  company,  and  William  E. 
Rolston,  chief  engineer: 

PERFORMANCE  OF  PLANT  FOR  OCTOBER,  1902 

Total  Per  kw-hour 

F
u
e
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 $914.45  

$0.00526 

Labor  . . :                                                     435-00  .00250 
Depreciation  at  $3.00  per  day                           93-00  -OO053 
Oil,  water,  waste,  repairs  and  supplies              92-55  .00052 

Total   $1,535-00  $0.00883 

The  supplies  are  figured  at  one-third  of  the  amount  spent  in 
three  months. 

The  fuel  used  during  this  month  varied,  because  of  the  diffi- 
culty of  getting  enough  coal  from  any  one  source,  the  regular 

coal  contractor  being  unable  to  supply  enough  to  keep  the 
stations  going.    The  fuel  used  during  October  was  supplied 
from  the  following  sources : 

Hall's  run  of  mine,  229  tons,  at  $i-9S   $466.55 
Hall's  slack,  166  tons,  at  $1-05   273.90 Jackson  mine  run,  46  tons,  at  $3-00   138.00 
Jackson  nut  and  slack,  28  tons,  at  $2.00   56.00 

Total  fuel  bill  as  shown  before   $914.45 
ASH  IN  COAL 

The  amount  of  ash  from  some  of  this*  coal  is  very  large, 
because  of  the  presence  of  slate,  stone  and  fire-clay  in  the  coal. 
The  percentage  of  ash  fuels  is  as  follows : 

Per  cent 

Hall's  run  of  mine   31 
Hall's  slack    52 Jackson  run  of  mine   9 
Jackson  nut  and  slack   12 

Considering  the  high  price  paid  for  some  of  the  fuel  and  its 
low  heating  value,  because  of  the  high  percentage  of  ash,  the 
performance  of  the  installation  is  certainly  very  good,  and 
ranks  well  along  with  larger  plants.  Following  are  some 
further  figures  on  the  October,  1902,  performance: 

Cost  per  day  of  power-station  operation   $49. 51 
Car  mileage  of  three  city  cars  in  Piqua   16.740 
Estimated  kw-hours  per  car-mile  of  the  above  cars   1.5 
Interurban  car  mileage,  including  freight   47,120 
Kw-hovtrs  per  interurban  car-mile   3.15 

The  latter  figure  is  based  on  the  assumption  that  the  esti- 

mate of  1.5-kw  hours  per  car  mile  for  the  three  city  cars  is correct. 

Interurban  cars  are  49  ft.  5  ins.  in  length  over  all.  These  are 

Barney  &  Smith's  cars,  mounted  on  class  J  trucks  of  the  same 
make,  with  36-in.  steel-tired  wheels.  Each  car  is  equipped  with 
four  75-hp  Westinghouse  No.  76  motors,  with  a  gear  ratio  of 
24  to  58.  They  are  guaranteed  to  develop  a  tractive  ef¥ort  of 
not  less  than  200  lbs.  on  36-in.  wheels,  at  40  miles  per  hour, 
with  a  rise  in  temperature  not  to  exceed  60  degs.  C.  above  the 
surrounding  air.  The  three  city  cars  in  Piqua  are  equipped 
with  two  25-hp  motors  each. 

TYPICAL  DAILY  REPORTS 

To  show  performance  under  various  conditions  the  following 
figures  are  taken  from  power  house  reports  of  different  dates : 
June  6,  1902: 

Total  kw-hours    4,500 
Total  cost,  power-house  operation   $40.00 
Total  cost  per  kw-hour   .0088 
Interurban  cars  in  operation   5 
Mileage  of  each  car   345 
Total  car-miles    i,72S 
Kw-hours  per  car-mile   2.6 
Number  of  hours  operated   19 
Average  coal  per  hp-hour   4.5 
Coal  consumed    13  tons 
Number  of  men  employed    6 
Coal  used,  Hall's  run  of  mine  30  per  cent  ash 

June  26,  1902: 
Kw-hours    4.300 
Total  cost,  power-house  operation   $37-00 
Total  cost  per  kw-hour   .0086 
Interurban  cars  in  operation   5 
Total  car  mileage  964  miles 
Kw-hours  per  car-mile   4.3 
Number  of  hours  operated   20 
Average  coal  per  hp-hour   4.3  lbs. 
Coal  consumed    12  tons 
Number  of  men  employed    6 
Coal  used,  Hall's  run  of  mine  35  per  cent  ash 

Four  of  the  cars  made  a  mileage  of  216. 
Sept.  25,  1902: 

Kw-hours    7,800 
Total  cost,  power-house  operation   $55. 00 
Total  cost  per  kw-hour    .007 
Number  of  city  cars  in  operation   14 
Number  of  interurban  cars  in  operation   10 
Total  number  of  cars  in  operation   24 
Car  mileage  not  known. 
Number  of  hours  operated   20 
Average  coal  per  hp-hour   3.4 
Coal  consumed    18  tons 
Number  of  men  employed    7 

Coal  used.  Hall's  run  of  mine  35  per  cent  ash 
This  record  was  made  during  a  fair,  and  an  unusually 

large  number  of  cars  were  operated.  As  mentioned,  mile- 
age records  were  not  being  kept.  The  report  for  this  day 

shows  what  can  be  done  under  conditions  of  heavy  loads,  the 

cost  for  the  day  being  the  lowest  per  kilowatt-hour  that  has 
been  noted.  The  report  for  the  following  day,  Sept.  26,  shows 
practically  the  same  conditions  and  the  same  performance. 

The  following  are  samples  of  more  recent  daily  reports  : 
Oct.  24,  1902: 
Kw-hours    5,500 
Total  cost,  power-house  operation   $50.00 
Total  cost  per  kw-hour   .009 
Interurban  cars  in  operation    5 
City  cars  in  operation   3 
Interurban  car  mileage   1,365  miles 
City  car  mileage  540  miles 
Total  car-miles   1,905 
City  kw-hours  per  car-mile  (estimated)    1,5 
Interurban  kw-hours  per  car-mile   3.4 
Number  of  hours  operated    20 
Average  coal  per  hp-hours   4.1  lbs. 
Coal  consumed    15  tons 
Number  of  men  employed   S 
Coal  used.  Hall's  run  of  mine  35  per  cent  ash 

Interurban  cars  on  the  three  longest  runs  made  400  miles 

each.   As  the  city  lines  have  not  a  separate  wattmeter  the  city 

A 
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cars  were  assumed  to  take  1.5-kw  hours  per  car  mile,  and  the 

balance  of  the  output  charged  to  the  interurban  cars.  The  same 
assumption  is  made  in  the  following  tables  : 
Oct.  25,  1902: 
Kw-hours    5,900 
Total  cost,  power-house  operation   $SS.oo 
Total  cost  per  kw-hour  0093 
Interurban  clars  in  operation   6 
City  cars  in  operation   } 
Interurban  car  mileage    1,365 
City  car  mileage    54° 
Total  car  mileage   2,005 
Interurban  kw-hours  per  car-mile   3-4 
Estimated  kw-hours  per  car-mile  (estimated)   1.5 
Number  of  hours  operated   20 
Average  coal  per  hp-hour   3-9 
Coal  consumed    i5  tons 
Number  of  men  employed   8 
Coal  used,  Jackson  nut  and  slack  12  per  cent  ash 

Oct.  26,  1902: 
Kw-hours    5.000 
Total  cost,  power-house  operation   $45  oo 
Total  cost  per  kw-hour  009 
Interurban  cars  in  operation   4 
City  cars  in  operation    3 
Interurban  car  mileage   1,300 
City  car  mileage   540 
Total  car  mileage    1.840 
Interurban  kw-hours  per  car-mile   3-^ 
City  kw-hours  per  car-mile  (estimated)   1-5 
Number  of  hours  operated   20 

■  Average  coal  per  hp-hour   3-6 
Coal  consumed    12  tons 
Number  of  men  employed   i 
Coal  used,  Jackson  nut  and  slack  11  per  cent  ash 

Three  of  the  interurban  cars  made  400  miles  each  on  this  day. 
The  fourth  100  miles. 

Oct.  28,  1902: 
Kw-hours    6,200 
Total  cost,  power-house  operation   $55-00 
Total  cost  per  kw-hour  0089 
Interurban  cars  in  operation   6 
City  cars  in  operation   3 
Mileage  of  interurban  cars  1,465  miles 
Mileage  of  city  cars   540  miles 

Total  car  mileage  2,005  miles 
Interurban  kw-hours  per  car-mile   3-7 
City  kw-hours  per  car-mile  (estimated)   1.5 
Number  of  hours  operated   20 
Average  coal  per  hp-hour   4.3 
Coal  consumed    18  tons 
Number  of  men  employed   8 
Coal  used.  Hall's  run  of  mine  33  per  cent  ash 

Nov.  10,  1902: 
Kw-hours    6,000 
Total  cost,  power-house  operation   60.00 
Total  cost  per  kw-hour   .01 
Interurban  cars  in  operation   7 
City  cars  in  operation    3 
Interurban  car  mileage  1,565  miles 
City  car  mileage    540  miles 

Total  car  mileage  2,105  miles 
Interurban  kw-hours  per  car-mile   3.3 
City  kw-hours  per  car-mile  (estimated)   1.5 
Number  of  hours  operated   20 
Average  coal  per  hp-hour   3.28 
Coal  consumed   13.2  tons 
Number  of  men  employed   8 
Coal  used,  Milton  lump  2.1  per  cent  ash 
Cost  per  ton   $340 

EQUIPMENT 

The  power  house  is  a  brick  structure,  located  near  the 
Cleveland,  Hamilton  &  Dayton  Railroad  and  the  Miami  Canal. 
Water  is  taken  from  the  latter  for  condensing  purposes.  A 
plan  and  a  section  through  the  power  house  are  shown  in  the 
drawings  reproduced  herewith.  The  power  house  is  equipped 

with  two  Buckeye  cross-compound  condensing  engines,  18  ins. 

and  36  ins.  x  36  ins.,  rated  at  625  hp  each.  The  accompanying 
half-tone  shows  the  interior  of  ttii  engine  room.  Each  engine  is 

directly  connected  to  a  400-kw,  550-volt  Westinghouse  genera- 
tor. For  feeding  the  distant  portions  of  the  road  there  are  two 

loo-kw  Westinghouse  series  boosters,  driven  directly  by  motors 
on  the  same  frames.  The  engine  room  is  spanned  by  a  Chis- 
holm  &  Moore  hand-power  crane. 

The  boiler  equipment  consists  of  four  Aultman  &  Taylor 
310-hp  water-tube  boilers.  The  balance  of  the  steam  equipment 
consists  of  two  20-in.  and  30-in.  x  i8-in.  Dean  Brothers  jet 
condensers;  two  7-in.  and  4>4-in.  x  lo-in.  Stilwell-Bierce  feed 
pumps ;  two  6-in.  and  6-in.  x  6-in.  Stilwell-Bierce.  service 
pumps,  one  type  J  500-hp  Stilwell-Bierce  heater.  The  stack  is 
8  ft.  4  ins.,  inside  diameter,  and  175  ft.  high  above  the  boiler 
room  floor,  and  is  made  of  steel  with  brick  base. 

GENERAL  CHARACTER  OF  THE  ROAD 

The  road  was  built  in  1901  between  Dayton  and  Troy,  Ohio, 
a  distance  of  17  miles.  Recently  the  electric  line  between  Troy 
and  Piqua  and  the  city  lines  in  Piqua  were  purchased,  making 
the  total  length  about  34  miles.  The  power  house  is  situate.d  at 
Tippecanoe  City,  Ohio.,  13  miles  north  of  Dayton. 

A  diagram  of  the  arrangement  and  length  of  feeders  between 
Dayton  and  Troy  is  shown  herewith.  This  gives  an  accurate 
idea  of  the  location  of  the  power  house  with  reference  to  the 
road.  It  will  be  noted  that  the  longest  feeder  runs  10^  miles 
before  beginning  to  feed  the  trolley  line.  Another  feeder  is  6 
miles  long  before  feeding  into  the  trolley  line.  These  two 

feeders  are,  of  course,  supplied  through  a  booster.  The  newly- 
acquired  line  from  Troy  to  Piqua  is  not  shown  on  the  diagram, 
but  is  fed  through  a  booster.  The  rest  of  the  road,  6  miles  each 
way  from  the  power  house,  is  fed  direct.  The  feeders  are  of 
aluminum. 

Of  course,  the  loss  in  transmission  with  the  use  of  boosters  is 

large,  but  in  a  plant  of  this  kind  this  loss  amounts  to  less  in  dol- 
lars and  cents  than  would  the  maintenance  and  losses  incurred 

in  rotary  converter  sub-stations  fed  by  high-tension  alternating 
current.  Just  what  the  line  losses  are  in  this  case  has  not  been 
determined,  but  the  kilowatt-hours  per  car  mile  at  the  power 
house  are  not  far  from  the  requirements  of  interurban  roads 
having  similar  equipment  in  the  way  of  rolling  stock,  supplied 
through  rotary  converter  sub-stations.  The  power  required  per 
car  mile  during  the  time  covered  by  the  reports  was  probably 
higher  than  it  would  be  if  the  track  between  Troy  and  Piqua 
was  not  under  reconstruction.  This  hindered  the  cars,  as  a 

large  portion  of  the  new  work  was  not  ballasted.  It  was  neces- 
sary to  run  very  slowly  there  and  make  up  time  on  other  por- 

tions of  the  road.  Further  than  this,  the  overhead  work  was 
not  all  completed,  and  the  line  loss  was  higher  than  it  would 
be  normally. 

To  show  what  the  power  house  is  able  to  do  in  the  way  of 
carrying  heavy  loads,  its  performance  during  the  Fair  Week 
at  Troy,  from  Sept.  22  to  Sept.  26,  is  noteworthy.  During  this 
week  the  company  had  in  operation  its  ten  large  interurban 
cars,  six  city  cars  borrowed  from  the  Dayton  line,  and  eight 

M.  V.  cars.  This  load  was  all  carried  with  the  two  400-kw 
generators.  The  ordinary  load  is  now  at  about  the  point  where 
two  of  the  boilers  handle  it  well. 

SPECIAL  TESTS 

At  the  time  of  the  acceptance  of  the  power  house  some  tests 
were  carried  on  by  Sargent  &  Lundy,  as  consulting  engineers, 
both  on  the  engine  and  the  boiler  performance.  The  engines 
were  guaranteed,  when  working  at  rated  capacity  of  625  hp,  to 
consume  not  more  than  i^V^  lbs.  of  dry  steam  per  indicated 

horse-power  hour,  at  140  ll)s.  boiler  pressure  and  26  ins. 
vacuum ;  engines  working  condensing.  The  dimensions  of  the 
engines  have  been  given  lieforc.  The  steam  consumption  was 
determined  by  measuring  the  water  fed  to  the  boiler  supplying 
the  engines.   The  water  was  measured  in  two  barrels  placed  on 
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a  raised  platform  immediately  above  a  tank,  from  which  the 

boiler  feed-pump  drew  its  supply.  Each  barrel  was  fitted  with 
a  stand  pipe,  reaching  to  within  2  ins.  or  3  ins.  of  the  rim, 

passing  up  through  the  bottom.  The  barrels  were  filled  alter- 
nately until  the  water  began  to  overflow  down  the  stand  pipe. 

The  boiler  used  to  supply  steam  to  the  engines  under  test  was 

ENGINE  ROOM  IN     POWER  HOUSE 

shut  off,  both  on  the  water  and  steam  piping,  from  the  rest  of 
the  plant. 

On  the  conclusion  of  the  main  test  a  careful  test  was  made 

io  determine  the  amount  of  leakage,  if  any,  from  the  system. 
Steam  was  carried  on  the  test  boiler  and  also  on  the  boiler  sup- 

plying the  regular  load,  as  nearly  as  possible  at  the  same  pres- 
sure as  that  maintained  during-  the  test.    After  the  ebullition 

fifteen  minutes.  The  steam,  before  entering  the  throttle  valve, 
passes  through  a  separator.  The  water  from  the  separator 
during  this  test  was  collected,  weighed  and  credited  to  the 
engine.  Ordinarily,  this  drip  is  passed  through  the  reheater 
tubes.  The  steam  to  the  reheater  was  supplied  through  the 
auxiliary  header  from  the  surface  boilers.  It  is,  therefore,  to 

be  added  to  the  steam  consumption  as  meas- 
ured by  the  supply  to  the  test  boiler.  The 

condensed  reheater  steam  was  weighed  after 
leaving  the  reheater,  and  found  to  be  4.6  per 
cent  of  the  total  steam  used  by  the  engine 
during  the  test.  Four  Crosby  indicators 
were  used  in  taking  the  diagrams,  the  springs 
being  tested  before  and  after  the  main  test. 
Several  cards  were  taken  for  each  spring,  so 
as  to  eliminate  accidental  error.  The  dura- 

tion of  the  test  was  five  hours. 

The  average  indicated  horse-power  was 
639.2,  and  the  steam  consumption  14.14  lbs. 

per  indicated  horse-power.  This  brings  the 

steam  consumption  within  the  makers'  guar- 
antee that  it  shall  not  exceed  that  of  re- 

leasing-valve  gear  engines.  During  this  test 
the  efficiency  from  the  cylinder  to  the  switch- 

board was  80.9  per  cent. 
Two  boiler  tests  were  made.  One  was  to 

ascertain  the  economy  when  burning  Jackson 
run  of  mine  coal  and  forcing  the  boiler  above 
its  rating.  The  other  was  to  ascertain  the 
economy  obtained  when  burning  Jackson 
screenings  at  the  rated  load  of  the  boiler, 

namely,  300  boiler  horse-power.  The  boilers  were  guaranteed 
to  evaporate  at  nominal  rating  10,350  lbs.  of  water  per  hour, 

at  212  degs.  F.,  and  while  working  at  this  rating  to  evapo- 
rate 7  lbs.  of  water  per  pound  of  coal.  They  were  also 

guaranteed  to  have  a  capacity  to  evaporate  15,525  lbs.  of 

water  per  hour,  and  while  working  at  this  capacity  to  evapo- 
rate 634  lbs.  of  water  per  pound  of  coal.   The  entrainment  was 
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OUTLINE  OF  FEEDER.S 

had  subsided  within  the  test  boiler,  a  reading  was  taken  of  the 
height  of  the  water  in  its  gage  glass.  This  was  repeated  one 
hour  afterwards,  and  there  was  no  perceptible  difference  of 
level.  One-eighth  of  an  inch  in  the  gage  being  approximately 
equivalent  to  90  lbs.  of  water,  it  will  be  seen  that  no  appreciable 
leakage  was  taking  place. 

The  load  during  the  main  test  was  provided  by  working  the 
generator  through  a  water  rheostat.  Indicator  cards  were 
taken  at  intervals  of  fifteen  minutes  during  the  test.  The  quality 
of  the  steam  was  tested  by  calorimetric  observations  every 

to  be  not  more  than  2  per  cent  with  boilers  working  at  their 
rated  capacity,  or  3  per  cent  when  working  at  maximum 
capacity.  Guarantees  were  based  upon  a  draft  of  ̂   ins.  in  the 

smoke  flue  at  the  top  of  the  boilers,  and  the  use  of  Ohio  screen- 
ings containing  10,000  B.  T.  U.  to  11,000  B.  T.  U.  per  pound 

of  coal. 

The  load  was  provided  by  using  steam  on  one  of  the  engines, 
loaded  by  a  water  rheostat.  Readings  of  steam  pressure,  draft 

value,  temperature,  calorimeter  thermometers,  feed  tempera- 
ture, level  of  water,  etc.,  were  taken  every  fifteen  minutes.  Coal 

i 
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was  weighed  on  a  Fairbanks  scale,  previously  tested.   A  sample  A  DECADE  OF  INTERURBAN  ELECTRIC  RAILWAYS of  coal  was  taken  from  every  fifth  barrowful  on  both  tests,  and   
after  carefully  cutting  over  and  quartering  down  a  known  by  louis  bell,  ph.  d. 
weight  was  placed  on  top  of  the  boilers  and  dried  for  twelve   
hours  to  ascertain  the  surface  moisture.   Analysis  of  this  dried  It  is  now  a  full  ten  years  since  the  electric  railway,  reaching 
sample  by  the  Dearborn  Drug  &  Chemical  Company  resulted  beyond  the  confines  of  simple  tramway  practice,  began  to  ful- 
as  follows  for  the  Jackson  run  of  mine  coal:  fil  its  destiny  of  revolutionizing  rapid  transit.   How  momentous 

Per  cent  has  been  the  work  of  the  swiftly  passing  intervening  years, 

Moisture                                                                          3.60  the  multitude  of  splendid  interurban  roads  now  in  operation 

Volatile  combustible  

matter                                                  ^8  2;  1                        i,m  , 

P'ixed  carbon                                                                 43  bears  witness.    While  street  railways  were  limited  to  animal 

Ash  (dark  

fawn)                                                               14  go  "motive  power,  high  speed  was  an  impossibility,  and  lacking 

Heating  value   11,966  B.  T.  U.  high  speed  long  distances  were  impracticable.    The  ultimate 

Analysis  of  Jackson  screenings  resulted  as  follows :  factor  in  determining  lines  of  traffic  is  time,  and  the  horse  rail- 
Per  cent  road,  even  at  its  best,  and  with  every  advantage  in  delivering 

Moisture                                                                           
3.92  its  passengers  at  or  near  to  their  pbjective  points  would  not  for 

Volatile  combustible  

matter                                                
37.80  a  moment  compete  with  even  a  poorly  equipped  steam  road. 

bixed  carbon                                                                       ^807  nr-.i             1      .     r    ̂     .  ■  ■  r\,  r 

Ash  (dark  fawn)   

'.                                                
20.21  advent  of  electricity  a  new  field  of  activity  was 

Heating  value   9.32s  B  T  U  opened,  for  cars  operated  at  fairly  high  speeds  along  streets 

Tln^  iitfoK  ̂ r,ni  ri,vi  ,ir,f             fi.„  1               1                r  1  ̂^'^^^  publlc  roads  were  able  to  land  their  passengers  at  their i  ne  latter  coal  aid  not  contain  the  heating  value  specified  by  .      .  i  & 
the  boiler  contracts  destinations  more  promptly  than  a  steam  road,  possessing,  to  be 
Tti  fin^  i..^;u^  t-^^i-^  t-u ^  1  ̂ 'i^  j!  J  ,  surc,  greater  speed,  but  confined  to  a  roadway  far  less  access- 
in  making  the  boiler  tests  the  boiler  feed-water  was  measured  _      '  &            i'      >  j 

in  the  same  way  as  for  the  engine  tests.    The  capacity  test 

failed  to  show  what  the  maximum  capacity  of  the  boilers  mioht  ̂ ^^'^  ̂ ^^'^^"^  interurban  road  came  into  existence  by  a  process 

be,  because  of  the  fact  that  the  firemen  had  been  in  the  habit  °^  "^^"'^^  evolution  from  the  extension  ni  tramway  practice 

of  working  the  boilers  considerably  under  their  rating,  and  were  '■^"dered  possible  by  greater  speed,  and  by  a  truly  Darwinian 
without  the  experience  necessary  to  run  the  boiler  at  its  maxi-  1'™^^''  °^  variation  and  survival  of  the  fittest  it  has  prog

ressed 

mum  capacity  for  the  length  of  time  required  for  the  test  ^""""^^^       sub-species,  from  sub-species  to  species,  and 

Steam  pressure  was  consequently  somewhat  irregular  falling  ""'^^'^             ̂ °  '^""'^  ̂ '"'8'''*  '''^'^^^  ̂ ^"'^  °^ 

during  the  cleaning  of  the  fires.   During  this  test  12  920  lbs  of  '^'^'^      S'^"^"'  '^'"'^  ̂'^'''^        ̂ ^^""'^  ̂ 

water  were  evaporated  per  hour,  or  an  overload  of  24  83  per  y^"""'  °'  '°  ̂°  "^""'^  "''^      "^^'^'^^^         Eohippus  to  Equas,  but 

cent.    Under  these  conditions  the  boiler  showed  an  economy  "^'^^^""^  ̂ ^^"^^'^^            ̂ ^'^^'^  ̂ ^""'^  P^'^'^^  grunting 
of  6.70  lbs.  of  water  per  pound  of  coal,  or  7.4  per  cent  above  ''"^"^            ̂ ^^^  'P^^       °"       Richmond  hills,  to  the  flymg 

the  guaranteed  economy  at  50  per  cent  above  rated  capacity;  '^■'^^^'""^  ̂ "^"^  ̂^''^^  ""^^'^  °^  ^°  ̂ ^'^  °^  ̂°'^y 
from  which  it  would  appear  that  under  more  favorable  con-  ̂ ^^^  hour. 

ditions  for  firing  the  boiler  would  come  up  to  the  guarantee  ̂ ^^'"^  changes  that  have  been  wrought  are  threefold  in  kind. 

The  coal  in  this  test  made  considerable  clinker,  which  adhered  '^''^             themselves  have  been  brought  to  a  point  that  once 
closely  to  the  grate  bars  and  necessitated  frequent  slicing    The  ̂ ^^'^^^'^  "^^'""'^  ̂ '^^'''^'^  ''°P'' '  ̂ ^''^  ^^''''^  P^'^^*^ 

fires  burned  about  three  hours  per  cleaning.    The  draft  was  'definitively  from  tramway  to  railway  type ;  and  finally  the 

good,  averaging  .84  in.  for  the  whole  test.  organism  as  a  whole  has  ceased  to  belong  in  the  germs  of  street 

Previous  experience  with  the  class  of  Ohio  screenings  avail-  '-^'^^^^'^Y^'  and  has  entered  upon  a  career  peculiar  to  itself, 
able  for  the  test  showed  that  it  was  practically  impossible  to  ̂ 'tho^gh  closely  allied  to  that  of  railways  in  general, 

carry  an  overload  on  the  boiler  when  burning  this  coal,  and  a  '^''^  change  in  the  motors  has  been  extraordinary.  Not  only  is 

capacity  test  with  it  was,  therefore,  not  made.                '  ^'^^  ̂ ^^^'^^  railway  motor  of  to-day  a  vastly  more  reliable,  better 
In  the  economy  test  the  boiler  was  worked  at  the  average  designed,  and  more  powerful  machine  than  ten  years  ago,  but 

capacity  of  303-hp  throughout  the  run,  and  Tackson  screenings  represents  a  radically  different  type  of  construction.  It  was 

were  used.  It  evaporated  at  this  load  6.70  lbs.  of  water  per  "  ̂ ^9^  that  the  ironclad  waterproof  motor  with  gears  running 

pound  of  coal  from  and  at  212  degs.  F.  The  coal  was  so  dirty  '^^"^^  ̂ ^'^^^^  ̂ °  ̂ ''^"^  ̂ ""^  S^^'^  a  feeling  of  security 
that  it  was  necessary  to  clean  fires  about  every  2  1-3  hours,  ^  profound  relief.  Then  real  progress  began,  and 

which  was  a  severe  detriment  to  economical  wo'rking.  as  they  '^''^'^  intramural  line  of  1893  electric  traction  began  the 
were  being  cleaned  for  practically  9  per  cent  of  the  dura-  fl'vergent  growth  that  has  led  to  the  art  as  we  have  it.  The 

tion  of  the  test.  The  amount  of  ash  and  refuse  on  this  test  ̂ ^^^^^  parallel  control  once  cast  into  outer  darkness  and  then 

was  45  per  cent  of  the  total  coal  fired.  Considerable  com-  replevined  from  the  scrap  heap  by  persistent  effort  gave  the 

bustible  matter  was  lost  by  the  necessity  for  frequent  slicing.  ̂ ^^^  ̂ °  high-speed  working  and  interurban  traction  passed  from 

A  sample  of  the  ash  analyzed  afterwards  showed  22.90  per  '''°P^  accomplishment.  A  year  or  two  more  and  the  de- 
cent of  combustible  matter  remaining  in  the  ash.  The  coal  velopment  of  power  transmission  and  the  introduction  of  the 

gave  88.8  per  cent  of  the  thermal  value  required  by  the  boiler  ''"^^''y  converter  gave  added  impetus  to  long-distance  work  by 

contract.  It  was,  therefore,  calculated  from  the  result  of  this  ̂'''^  increased  facility  in  obtaining  power.  Then  came  the  third- 

test  that  the  boiler  performance  would  have  been  7.47  lbs.  of  ̂^^^^  ̂ "^  multiple-unit  system  of  control,  and  the  modern 

water  per  pound  of  coal  with  a  coal  containing  the  necessary  system  began  to  assume  something  of  its  present  aspect, 
amount  of  heat  units.  It  will  be  noticed  that  the  run  of  mine  Meanwhile  the  rolling  stock  had  kept  up  with  the  pace, 

coal  enabled  the  boiler  to  be  forced  to  practically  25  per  cent  Glancing  to-day  at  the  ancient  cars  marooned  in  vacant  lots  and 
above  rating,  with  about  30  per  cent  less  cleanings  than  the  humble  duty  as  owl  lunch  carts,  it  seems  hardly  possible 

slack,  and  gave  at  the  same  time  as  good  economy."  that  the  conversion  of  such  as  they  into  electric  could  ever  have 
 ^  ̂  _  been  seriously  attempted.    The  very  first  step  in  business-like 

electric  traction  was  the  complete  reformation  of  the  running 
A  collision  occurred  Feb.  25  on  the  line  of  the  Peoria  &  gear,  and  following  that,  of  the  car  bodies  themselves.  When 

Pekin  Terminal  Railway,  by  which  one  man  was  killed  and  «in  attempt  was  made  at  running  old  single-truck  cars  on  inter- 
eight  injured.  The  wreck  was  due  to  a  fog,  which  prevented  urban  service  trouble  followed  hot-footed.  In  fact,  if  memory 
the  motorman  seeing  the  signals.  serves  us  aright,  it  took  one  or  two  serious  accidents,  following 
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repeated  warnings,  to  enforce  the  lesson  that  at  high-speed 
double-truck  cars  were  absolutely  necessary.  With  the  long 
and  heavy  cars  solider  track  construction  was  imperative,  and 
so  it  has  come  about  that  the  track  of  a  modern  interurban 
electric  road  is  even  more  substantial  than  is  usual  on  steam 

railroads.  Thirty-two  and  40-lb.  rail  soon  had  its  day,  to  be 
followed  by  rails  of  double  the  weight,  supported  on  a  roadbed 
built  to  match,  and  the  electrical  part  of  the  permanent  way 
progressed  with  even  pace.  Bonds  grew  from  No.  6  to  No.  00, 
and  feed  wire  from  No.  i  to  500,000  c.  m.  cable. 

But,  more  than  all  this,  the  methods  of  operation  in  heavy 
interurban  service  have  undergone  a  change.  There  is  a  vast 
difference  between  running  horse  cars  on  a  single  track  and 

driving  40-ft.  cars  at  30  miles  per  hour.  You  cannot  say  whoa 
to  a  pair  of  50-hp  motors  and  bring  them  to  a  halt  when  danger 
impends.  Hand-brakes  become  almost  useless  in  an  emergency, 
and  power  brakes  have  steadily,  but  all  too  slowly,  forced  their 
way  into  use.  The  increasing  size  and  speed  of  cars  designed 

for  large  work  has  made  running  through  public  roads  a  pro- 
cedure of  dubious  wisdom  and  one  of  the  most  noticeable 

changes  of  recent  years  has  been  an  increasing  tendency  to 
operate  interurban  roads  over  private  rights  of  way.  Similarly 

some  rational  system  of  block  signaling  and  of  train  despatch- 
ing has  come  to  be,  not  a  useful  adjunct,  but  a  necessary  pre- 

caution to  insure  reasonable  safety.  .Happily,  with  these  in- 
creasing expenses  and  responsibilities  has  come  a  volume  of 

traffic  that  verges  on  the  impossible.  An  ordinary  steam  road 
cannot  for  a  moment  hold  its  own  with  a  modern  interurban 

line,  and  every  time  they  come  into  competition  the  result  is  a 
foregone  conclusion.  Hence,  as  a  rule,  the  interurban  lines 
have  prospered  to  an  extraordinary  extent,  and  have  amply 
justified  their  right  to  the  field  that  they  have  made  their  own. 
Their  effect  on  the  growth  of  American  cities  has  been  little 

short  of  prodigious,  for  where  the  rails  go,  there  goes  popula- 
tion and  prosperity. 

But  what  does  all  this  mean?  What  is  to  be  the  future  of 
interurban  lines  and  their  relation  to  the  community  ?  Are  they 
to  continue  their  prodigious  growth  along  substantially  the 
present  lines,  or  is  the  eternal  law  of  change  and  variation 
still  to  act  as  it  has  acted  in  the  past.  We  do  not  see  how  there 

is  any  escape  from  the  conclusion  that  the  processes  of  evolu- 
tion and  differentiation  will  continue,  perhaps  even  with  in- 

creased rapidity. 
Already  there  is  beginning  to  be  evident  a  tendency  for  urban 

and  interurban  practice  to  grow  apart.  The  running  gear  of 
the  two,  one  designed  for  moderate  speeds  over  tram  rail,  the 
other  for  high  speeds  over  a  true  railway  track  and  roadbed, 
cannot  easily  be  brought  to  a  common  basis.  If  long  distances 
are  to  be  attempted  the  working  voltage  must  be  carried  rather 
higher  than  is  desirable  for  urban  conditions.  And  for  a 
broader  distinction  the  cars  and  equipment  most  suitable  for 
doing  the  larger  interurban  work  are  not  suited  for  safe  and 
easy  running  through  public  streets.  In  fact  the  time  has 
now  come  when  we  must  make  distinctions  between  interurban 

roads — must  divide  the  germs  into  two  species.  There  are  and 
will  continue  to  I)c  many  roads  doing  interurban  business 
which  are  simply  normal  extensions  of  urban  system  along 
which  population  is  steadily  springing  up,  uniting  the  terminal 
cities  in  a  practically  continuous  suburban  district.  In  due 
process  of  time  these  roads,  which  run  for  the  most  part  over 
public  streets  and  roads,  should  naturally  tend  to  take  on  the 
characteristics  of  urban  systems,  and  to  adopt  equipment  and 

methods  suitable  to  roads  running  in  frequented  thorough- 
fares. 

On  the  other  hand,  there  is  a  large  and  increasing  class  of 

roads  which  is  steadily  tending  in  exactly  the  opposite  direc- 
tion— growing  toward  railway  instead  of  tramway  conditions. 

The  future  of  these  lines  is  the  evolution  of  a  system  of  In'gh- 
speed  electric  railways  displacing  and  crowding  to  tlic  wall  the 
minor  class  of  steam  roads. 

Between  these  two  groups  of  roads  there  are  many  individ- 
uals occupying  still  a  debatable  and  uncertain  ground.  They 

are  the  product  of  their  environment  and  represent  the  "transi- 
tion types"  familiar  to  the  naturalist.  They  must  work  out 

their  own  salvation,  each  in  its  own  fashion. 
But  the  fundamental  issue  is  that  the  modern  interurban  road 

has  come  to  the  parting  of  the  ways.  It  cannot  long  continue 
to  hold  an  untenable  mean  between  two  radically  divergent 
positions.  If  its  legitimate  functions  are  those  of  a  thoroughly 

first-class  tramway  system  there  is  its  future,  and  it  must  logi- 
cally accept  the  limitations  that  lie  in  the  line  of  its  duty  and 

prosperity.  One  cannot  with  impunity  long  continue  to  run 
fast  and  heavy  cars  on  short  headway  through  public  streets. 
An  attempt  to  do  so  will  inevitably  lead  to  disaster,  and  to  a  day 

of  reckoning.  The  best  that  can  be  done  is  to  plan  an  equip- 
ment that  will  aiTord  a  safe  compromise  within  conservative 

limits,  erring,  if  at  all,  on  the  side  of  caution.  There  is  no 
excuse  for  mincing  words  about  this  matter,  and  it  is  in  nowise 
a  misfortune  for  a  road  to  be  so  situated  that  evolution  points 
to  an  urban  future.  So  long  as  an  interurban  road  operates 
wholly  or  mainly  over  public  streets,  it  must  face  squarely  the 
limitations  that  come  from  the  common  use  of  such  streets,  and 

there  is  no  hope  trying  to  evade  the  issue.  There  is  room  for 
great  individual  skill  in  meeting  it  squarely  and  successfully, 
and  we  believe  that  the  same  keen  ability  that  has  shown  itself 
capable  of  building  up  so  great  a  business  will  not  fail  when  it 
comes  to  meeting  another  phase  of  the  growth  that  has  brought 
so  much  of  prosperity  to  the  roads  and  the  public. 

The  other  class  of  electric  roads — those  that  are  to-day  doing 
substantially  railway  work,  and  largely  over  their  own  rights 
of  way,  stand  in  a  different  category.  Their  aims,  duties  and 
responsibilities  are  those  that  belong  to  railways  in  general. 
In  fact,  they  are  ordinary  railways  in  all  save  motive  power 

and  they  must  recognize  the  fact.  To  judge  from  the  achieve- 
ments of  the  present  their  future  is  a  great  and  prodigiously 

useful  one.  They  are  not  tramways  in  any  sense  of  the  word, 
and  their  work  in  the  world  is  not  tramway  work.  They  will 
give  a  new  meaning  to  rapid  transit  if  they  even  approximately 
fulfil  their  present  promise.  But  they  must  face  their  new 
responsibilities  and  take  advantage  of  every  lesson  in  safe  and 
successful  operation  that  fifty  years  of  railroading  has  taught. 

They  have  some  inherent  advantages  that  are  enormously  im- 
portant, and  are  due  to  win  out  if  they  make  wise  use  of  them. 

The  interurban  roads  of  this  country,  to  whichever  class 
they  belong,  are  a  power  for  public  good,  and  we  think  that  the 

public  fully  realizes  it.  What  we  wish  to  enforce  is  the  prin- 
ciple that  one  cannot  reduce  all  means  of  transportation  to  a 

dead  level  of  uniformity,  and  that  a  natural  process  of  evolu- 

tion has  brought  about  dift'erences  in  interurban  practice  so 
great  that  they  can  no  longer  successfully  be  reconciled.  But 
these  are  signs  of  growth,  not  of  degeneration,  and  the  future 
will  be  greater  than  the  past. 

 *-^^  

MUNICIPAL  OWNERSHIP 

The  national  convention  on  Municipal  Ownership  and  Public 
Franchises  held  its  first  meeting  at  the  Reform  Clul),  in  New 
York,  on  Feb.  25.  The  opening  session  was  devoted  largely  to 
consideration  of  the  subject  of  transportation,  and  several 
papers  were  presented  on  this  feature  of  municipal  service  by 
prominent  students  of  these  problems.  The  programme,  which 
has  already  appeared  in  these  columns,  was  followed.  Charles 
T.  Yerkes,  Robert  P.  Porter  and  Roljert  Donald  contributed 

papers  on  this  subject,  but  they  were  not  present  to  read  them 
in  person.  C.  R.  Bellamy,  of  Liverpool,  gave  his  impressions 
of  municipal  management  of  electric  railways,  l)ascd  upon  iiis 

experience  in  Great  Britain  and  his  observations  on  the  Con- 
tinent, and  he  presented  some  interesting  statistics  in  support 

of  his  contention  that  in  England,  at  least,  the  conditions  were 

favorable  to  city  railway  control. 
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PLANS  FOR  EXTENSION  ON  NEW  YORK  SUBWAY  AND 
SYSTEMS 

The  Rapid  Transit  Commissioners  of  New  York  have  under 
consideration  an  elaborate  and  comprehensive  report  by  their 
chief  engineer,  William  Barclay  Parsons,  upon  an  extension  of 

the  present  "L"  system  in  Manhattan  and  The  Bronx,  and  ad- 
ditional subways  so  arranged  that  they  can  be  operated  to- 

gether, and  when  practical  the  cars  of  one  road  be  run  on  the 

other's  line  for  one  fare.  There  is  also  a  proposal  to  include 
the  New  York  Central  and  Pennsylvania  companies  in  the 
general  scheme,  so  that  their  tunnels  will,  in  fact,  contribute  to 
the  facilities  for  handling  local  and  suburban  traffic. 

The  principal  features  of  the  Parsons  plan,  as  outlined  in  his 
letter  to  the  Board  last  week,  may  be  summarized  as  follows : 

The  building  of  130  miles  of  subway  and  elevated  single 
track,  at  an  expense  of  between  $45,000,000  and  $50,000,000, 
about  one-half  of  which  will  fall  on  the  city. 

A  new  three-track  subway  line  for  Lexington  Avenue,  with 
a  junction  with  the  present  subway  at  Fortieth  Street  and  Park 
Avenue. 

The  removal  of  the  New  York  Central's  tracks  from  the 
surface  of  West  Side  streets  and  the  building  of  a  new  four- 
track  elevated  structure  along  the  North  River  water-front  for 
passengers  and  freight. 

Arrangement  with  the  New  York  Central  for  its  local  trains 
to  run  in  the  rapid  transit  subways. 
A  new  subway  from  South  Ferry  through  Church  Street, 

Wooster  Street  or  Greene  Street,  University  Place  and  Broad- 
way to  Forty-Second  Street,  connecting  with  the  main  line. 

Two  new  elevated  tracks  on  the  Second  Avenue  line  from  the 

Harlem  River  to  Chatham  Square  and  thence  on  a  double- 
decked  structure  to  the  City  Hall. 

An  extension  of  the  Sixth  Avenue  elevated  line  along  Chris- 
topher Street  to  Greenwich  Street. 

An  extension  of  The  Bronx  rapid  transit  lines  to  Wakefield 
and  Mount  Vernon. 

A  branch  subway  line  along  the  Southern  Boulevard  and 
westerly  in  i8oth  Street. 

A  subway  under  Thirty-Second  Street  from  Broadway  to 
Seventh  Avenue,  to  afford  distribution  of  passengers  using  the 
Pennsylvania  tunnel. 

A  new  third  track  on  the  Third  Avenue  elevated  road  from 
Harlem  to  Ninth  Street. 

A  new  third  track  on  the  Ninth  Avenue  elevated  road  from 
Fourteenth  Street  to  Cortlandt  Street. 

A  new  branch  of  the  elevated  road  from  Fifty-Third  Street 
to  Tenth  Avenue,  to  Fifty-Fifth  Street,  thence  by  new  subway 
under  Amsterdam  Avenue  to  a  connection  with  the  subway 
proper  at  Seventy-Second  Street. 

The  Board  has  consistently  kept  in  mind  throughout  its  entire 
work  the  central  idea  of  providing  a  comprehensive  system  of 
rapid  transit  for  the  entire  city,  and  the  recent  acquirement  of 

the  "L"  roads  of  Manhattan  by  the  interests  controlling  the 
subway  property  contributed  in  large  measure  to  making  it 
possible  at  this  time  to  present  the  plans  under  consideration. 
A  map  showing  the  proposed  extensions  and  their  relations  to 

present  "L"  system  and  the  subways  now  under  construction  is 
presented  herewith.  In  this  map  the  several  lines  are  indi- 

cated as  follows : 

Heavy  dotted  lines  indicate  proposed  extensions  of  the  Rapid 
Transit  (subway)  system. 

Light  dotted  lines  indicate  present  franchises  of  the  Rapid 
Transit  (subway)  system. 
Heavy  solid  lines  indicate  proposed  extensions  of  the  Man- 

hattan Elevated  system. 
Light  solid  lines  indicate  present  tracks  of  the  Manhattan  Ele- 

vated system. 
Heavy  crossed  lines  indicate  proposed  extensions  of  the  New 

York  Central  system. 
Light  crossed  Hues  indicate  existing  trunk-line  tracks,  or  those 

for  which  franchises  have  been  granted. 
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The  present  plans,  it  will  be  noticed,  deal  entirely  with  Man- 
hattan, The  Bronx  and  Queens,  but  there  are  additional  pro- 
visions for  Brooklyn  and  Richmond,  which  will  be  submitted 

later,  and  will  form  a  harmonious  part  of  the  general  layout.  A 
public  hearing  on  the  proposed  extensions  was  ordered. 

In  order  to  be  carried  out,  the  plans  advocated  by  Mr.  Par- 
sons must,  besides  being  endorsed  by  the  Rapid  Transit  Board, 

have  the  consent  of  the  Aldermen  and  the  Board  of  Estimate. 

So  far  as  the  city's  financial  ability  to  carry  out  the  plan  went, 
Mr.  Grout  said,  there  need  be  no  doubt,  as  after  July  i  the  debt 
limit  will  be  increased  enough  to  warrant  expending  the  amount 
named  by  Mr.  Parsons  and  considerably  more.  Members  of  the 
Board  said  yesterday  that  there  need  be  no  delay  in  beginning 
on  the  tunnel  extensions,  and  it  was  said  that  contracts  would 
probably  be  let  and  work  actually  begun  on  these  before  the  end 

of  the  Mayor's  term.   Mr.  Parsons's  report  says : 

SUBWAY  EXTENSIONS 

When  the  bids  for  the  Brooklyn  extension  were  opened  it 
will  be  recollected  that  Mr.  Belmont,  as  president  of  the  Rapid 
Transit  Subway  Construction  Company,  offered  to  build  a  line 
from  Forty-Second  Street  to  Fourteenth  Street  at  considerably 
below  the  estimated  cost.  Such  a  line  would,  however,  but 

transfer  the  point  of  congestion  from  Forty-Second  Street  to 
Fourteenth  Street,  and  I  therefore  propose  that  this  line  be 
extended  to  the  lower  end  of  Manhattan  Island  at  South  Ferry, 
following  University  Place,  Wooster  Street  and  Church  Street, 
and  thus  furnish  two  additional  tracks  south  of  the  postoffice. 

From  this  line  at  Broadway  a  subway  under  Thirty-Second 
Street  to  Seventh  Avenue  should  be  built  so  as  to  bring  the 
new  Pennsylvania  terminus  to  a  connection  with  the  subway 
and  elevated  railway  for  the  purpose  of  local  distribution  of 

passengers. 
In  like  manner  I  propose  to  make  a  junction,  as  our  general 

plan  originally  contemplated,  at  about  Fortieth  Street  and  Park 
Avenue,  and  carry  the  new  line  with  three  tracks  beneath  the 
Grand  Central  Station  to  Lexington  Avenue,  and  then  along 
and  under  that  thoroughfare  to  The  Bronx,  making  a  connec- 

tion with  the  New  York  Central  and  New  Haven  Railroads  at 
Mott  Haven. 

Although  the  line  passes  beneath  the  yard  of  the  New  York 

Central  between  Forty-Second  Street  and  Forty-Fifth  Street, 
property  not  subject  to  condemnation,  nevertheless,  I  believe 
that  satisfactory  arrangements  can  be  made  for  the  easement. 
A  branch  from  this  line  can  be  carried  westward  under  iioth 

Street  to  Lenox  Avenue,  thus  providing  a  connection  between 
the  east  and  west  lines  north  of  Central  Park,  as  the  Forty- 
Second  Street  subway  line  provides  one  south  of  the  park. 
On  the  extreme  easterly  end  the  line  in  The  Bronx  should 

be  extended  from  West  Farms  along  the  east  side  of  Bronx 
Park,  unless  the  park  authorities  prefer  a  direct  route  through 
the  park  in  order  to  reach  Wakefield  and  Mount  Vernon,  two 
rapidly  growing  sections  of  the  city  now  without  rapid  transit 
facilities. 

A  branch  should  also  be  laid  out  continuing  along  the 
Southern  Boulevard  and  then  westerly  on  i8oth  Street,  thus 
reaching  a  section  of  The  Bronx  not  served  by  any  line. 

A  connection  between  the  Bronx  Park  line  and  the  Man- 

hattan Elevated  should  also  be  made  from  Brook  Avenue  along 
Westchester  Avenue  to  Third  Avenue. 

MANHATTAN  ELEVATED  EXTENSIONS 

The  additional  lines,  and  especially  those  in  subway,  will 
require  some  years  to  complete,  and  during  this  time  it  is  abso- 

lutely essential  that  immediate  relief  measures  be  provided. 
For  reasons  not  necessary  to  discuss  the  Manhattan  Elevated 
Railway  Company  has  never  accepted  former  suggestions  of 
the  Board  to  provide  such  additional  facilities  as  the  Board 
deemed  advisable.  Recently,  however,  the  management  of  this 
property  has  passed  under  the  control  of  the  Interborough 

Rapid  Transit  Company,  and  I  am  informed  by  Mr.  Belmont 
that  he  will  gladly  and  liberally  meet  the  views  of  the  Board  and 
extend  the  Manhattan  lines,  and  so  connect  them  with  the  sub- 

way system  that  both  systems  may  be  operated  as  a  unit,  with 
through  trains  at  a  single  fare.  Such  an  arrangement  would  at 
once  confer  a  great  benefit  upon  the  local  traveling  public,  as 
presenting  the  quickest  means  of  securing  immediate  relief. 

To  this  end  I  suggest  the  following  alterations  in  the  Man- 
hattan structure  and  method  of  operation : 

Second  Avenue  Division — Add  two  tracks  from  the  Harlem 
River  to  Chatham  Square,  carrying  the  two  new  tracks  over  the 
Chatham  Square  junction  and  over  the  Park  Row  line  to  City 

Hall. 
Third  Avenue  Division — Extend  the  third  track  from  Fifty- 

Ninth  Street  to  Ninth  Street,  so  as  to  make  it  continuous  from 
the  Harlem  River  to  the  latter  point. 

Suburban  Division — Add  a  third  track  from  south  of  the 
Harlem  River  to  Westchester  Avenue. 

When  these  lines  are  completed  a  rearrangement  in  operation 
can  be  made  advantageously.  The  Third  Avenue  Division  is 
the  main  system  for  local  business  on  the  East  Side.  To-day 
this  local  business  is  greatly  interfered  with  by  running  The 
Bronx  trains  over  the  same  structure,  and  in  like  manner  The 
Bronx  facilities  are  much  restricted  by  the  impossibility  of 
running  more  trains  over  the  Third  Avenue  structure.  By 

converting  the  Second  Avenue  Division  into  a  four-track 
structure,  and  by  extending  it  to  the  City  Hall,  an  immeasurably 
better  service  will  at  once  be  provided  for  the  East  Side  of  the 

city.  Bronx  passengers  will  then  be  carried  direct  on  a  con- 
tinuously running  express  structure,  while  local  passengers  from 

points  south  of  Harlem  will  be  carried  by  trains  stopping  at  or 
starting  from  the  river,  and  thus  not  come  in  contact  with  the 
through  passengers.  In  like  manner,  by  connecting  the  Rapid 
Transit  Westchester  Avenue  line  with  the  Suburban  line  at 

149th  Street,  through  trains  can  be  run  from  points  south  of 
Bronx  Park;  or  Wakefield,  or  Mount  Vernon,  by  a  direct  line 
to  all  points  south  of  the  Harlem  River,  including  South  Ferry 
and  City  Hall,  in  through  trains  and  for  a  single  fare.  This 
would  save  passengers  from  the  northeastern  portion  of  The 
Bronx  1%  miles  of  their  journey,  which  would  otherwise  be 
involved  if  they  were  carried  to  the  west  side  of  the  city  and 
back  by  the  present  subway. 

The  saving  in  time  would  be  even  greater  than  the  mileage 
would  indicate,  as  the  express  service  for  such  passengers 
would  begin  at  149th  Street  and  Third  Avenue,  instead  of  i  loth 
Street  and  Lenox  Avenue.  The  subway  proper  would  then 
begin  at  149th  Street  and  Third  Avenue,  and  furnish  the 
people  living  in  the  center  of  The  Bronx  with  fresh  trains, 
transfers  to  which  could  be  given  at  149th  Street  for  the  small 
proportion  of  travel  that  might  desire  to  go  from  Bronx  Park 
to  the  west  side  of  Central  Park.  This  would  also  permit  the 
present  Lenox  Avenue  line  to  become  what  it  should  be,  namely, 
a  line  for  purely  local  Harlem  travel,  so  that  the  residents  of  the 
Harlem  district  would  be  sure  of  finding  seats. 

Sixth  Avenue  Division — In  order  to  furnish  special  trains  for 
the  retail  shopping  district  lying  north  of  Fourteenth  Street, 
and  in  order  to  furnish  a  connection  to  the  terminus  of  the  New 

York  &  New  Jersey  Tunnel  at  Greenwich  Street  and  Chris- 
topher Street,  I  would  propose  an  extension  of  tiie  Sixth 

Avenue  Division  along  Christopher  Street  to  Greenwich  Street, 
connecting  with  the  Sixth  Avenue  Division  at  the  north  end  of 
the  Eighth  Street  station,  and  thence  lay  a  third  track  on  the 
.Sixth  Avenue  structure  northward.  By  this  means  many  north- 

liound  trains  could  run  "local"  through  the  wholesale  dry  goods 
district,  as  a  gathering  ground,  and,  having  become  filled  by  the 
time  they  reach  Eighth  Street,  could  then  pass  on  to  the  third 

track  and  run  "express"  to  Harlem.  The  relief  thus  provided 
to  the  local  track  north  of  Eighth  Street  would  permit  trains  to 

start  from  Christopher  Street  and  run  "local"  through  the  retail district. 
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Ninth  Avenue  Division — I  recommend: 
(1)  The  extension  of  the  third  track  from  Fourteenth  Street 

south  to  Cortlandt  Street,  so  that  the  express  service  may  begin 
from  the  latter  point. 

(2)  A  branch  from  the  main  structure  at  Fifty-Third  Street 
running  w^esterly  along  Fifty-Third  Street  to  Tenth  Avenue, 
northerly  along  Tenth  Avenue  to  Fifty-Fifth  Street,  where-, 
owing  to  the  topography,  the  elevated  structure  can  be  de- 

pressed into  subway  and  so  carried  under  Amsterdam  Avenue 

to  a  connection  with  the  subway  at  Seventy-Second  Street. 
This  connection  can  he  built  rapidly,  and  would  serve  in  con- 

nection with  the  third  track  extension  to  Cortlandt  Street,  as 

an  immediate  means  of  carrying  the  traffic  assembling  in  the 
upper  limits  of  the  subway  direct  to  South  Ferry,  thus  giving 
some  measure  of  relief  pending  the  completion  of  the  subway 
to  the  same  point. 

(3)  The  extension  of  the  third  track  from  ii6th  Street  north 
to  155th  Street,  making  a  continuous  third  track  from  Cortlandt 
Street  to  the  Harlem  River. 

(4)  Make  an  arrangement  with  the  Putnam  Division  of  the 
New  York  Central  Railroad  by  which  the  present  bridge  across 
the  Harlem  River  can  be  reconstructed  into  a  three-track  struc- 

ture, and  then  extend  the  Eighth  Avenue  line  across  the  Har- 
lem River  with  the  three  tracks  and  by  a  short  tunnel  through 

the  high  ground  on  the  east  bank  of  the  Harlem  River  to 
Jerome  Avenue,  thence  northerly  along  Jerome  Avenue  to 

Woodlawn,  and  thence  westerly  in  the  neighboi'hood  of 
Mosholu  Avenue  to  a  connection  with  the  Putnam  Division  in 
Van  Cortlandt  Park.  This  line  will  furnish,  in  the  quickest 
and  most  direct  manner,  good  service  for  what  constitutes  the 
largest  inhabitable  area  of  the  old  city  of  New  York,  which  is 
to-day  without  rapid  transit  facilities.  When  the  construction 
of  the  Lenox  Avenue  and  Broadway  lines  south  from  the  Har- 

lem River  is  completed,  the  Eighth  Avenue  elevated  will  be 
relieved  of  a  large  amount  of  local  travel,  thus  permitting  the 
additional  ljurden  of  the  Jerome  Avenue  extension  to  be  suc- 

cessfully carried. 

If  the  consent  of  the  railroads  with  terminals  at  Forty-Second 
Street  can  be  had,  connections  should  be  made  at  as  many  points 
as  possible  with  the  subway  and  elevated  lines.  The  points 
where  such  connections  can  be  made  are  with  the  suburban 

elevated  at  Fordham ;  with  the  proposed  Jerome  Avenue  ex- 
tension at  Van  Cortlandt  Park ;  with  the  subway  at  Kings- 

bridge;  with  the  Manhattan  Elevated  at  155th  Street,  to  both 
the  main  line  and  the  Putnam  Division  of  the  New  York  Cen- 

tral ;  with  the  subway  to  the  New  York  Central  at  the  Harlem 
Ship  Canal ;  with  the  Lexington  Avenue  subway  to  the  New 
York  Central,  Harlem  &  New  York  and  New  Haven  Railroads 
at  Mott  Haven ;  and  all  so  arranged  that  local  trains  from 
nearby  suburban  points  can  be  run  direct  over  the  rapid  transit 
lines  and  thus  avoid  the  congestion  at  the  Grand  Central 
Station  or  the  delay  in  transferring  from  one  railway  to 
another. 

NEW  YORK  CENTRAL  o^ST  STREET  VIADUCT 

In  addition  to  this,  however,  the  New  York  Central  Railroad 
Company  now  owns  the  railway  along  its  own  right  of  way 
from  Spuyten  Duyval  to  Fifty-Ninth  Street,  and  thence  on  the 
surface  of  Eleventh  Avenue,  Tenth  Avenue  and  other  avenues 
and  streets  south  to  Houston  Street  and  Beach  Street.  This 

line  might  easily  be  converted  into  a  passenger  line  and  furnish 
a  great  measure  of  rapid  transit  relief.  The  existence  of  the 
tracks  on  the  street  surface  south  of  Fifty-Ninth  Street  is  a 
great  public  burden,  and  should  be  removed  if  possible. 

I  would  suggest  that  negotiations  be  taken  up  with  this  com- 
pany looking  to  the  removal  of  these  surface  tracks,  and  sub- 

stituting in  place  thereof  an  elevated  structure  along  the  same 
route,  or  possibly  along  AVest  Street,  and  which,  if  constructed 
so  far  south  as  Beach  Street,  might  be  continued  south  to  Bat- 

tery Place,  and  so  provide  not  only  a  freight  but  also  a  passen- 

ger line  along  the  water  front.  If  this  were  done  the  line 
should  be  constructed  with  four  tracks  south  of  Fifty-Ninth 
Street,  with  the  passenger  tracks  elevated  above  that  point. 

I  suggest  that  a  branch  of  the  Second  Avenue  Elevated  be 

constructed  along  Sixty-Fourth  Street  and  over  the  Blackwell's 
Island  Bridge  to  Long  Island,  and  that  a  plaza  be  then  arranged 
permitting  the  present  surface  lines  now  plying  throughout  that 
district  to  approach  and  deliver  their  passengers  to  the  elevated, 
by  which  they  can  be  carried  by  an  express  and  local  service  to 
any  point  north  or  south  in  Manhattan,  Brooklyn  or  Bronx. 

COST  UNDER  $50,000,000 

If  the  Board  should  carry  out  these  suggestions  the  city  will 
own  a  railway  system  complete  in  itself,  covering  37^/^  miles  in 
the  Boroughs  of  Manhattan  and  The  Bronx,  with  100  miles  of 
track,  exclusive  of  side  tracks.  On  the  other  hand,  the  plan 
proposes  to  afford  the  greatest  measure  of  immediate  relief  by 
the  only  way  in  which  such  relief  can  be  afforded,  that  is,  by 
the  expansion  of  existing  facilities.  Such  expansion  would  be 
obtained  by  the  use  of  private  capital,  without  encroaching  on 
the  debt-incurring  capacity  of  the  city,  but  under  such  proper 
terms  as  would  be  laid  down  by  the  Board. 

The  equivalent  amount  of  single  track  above  mentioned  is 

about  130  miles,  and  the  expense  of  construction,  liberally  esti- 
mated, is  between  $45  ,000,000  and  $50,000,000,  about  one-half 

of  which  will  fall  on  the  city. 

All  of  these  lines  herein  suggested  should,  if  approved  by  the 
Board,  be  placed  under  construction  as  soon  as  the  necessary 
consents  can  be  obtained  and  the  terms  of  the  contract  drawn 

up ;  and  it  is  hoped  that  they  will  be  sufficient  to  provide  for  the 
Boroughs  of  Manhattan  and  The  Bronx  for  some  years  to 
come. 

 ♦♦^^  

ADDITIONAL  SUBWAYS  DEMANDED 

The  Citizens'  Union  of  New  York,  which  is  one  of  the  public 
bodies  that  has  been  investigating  the  transportation  problem, 

has  made  a  report  in  which  it  says  that  the  completion  of  an- 
other subway  road  would  accelerate  the  up-building  of  unoccu- 
pied sections,  and  the  enormous  increase  in  taxable  values 

created  would  largely  contribute  the  means  of  constructing  it. 
The  report  recommends  that  these  changes  should  be  secured 
at  the  present  legislative  session : 

First.  The  Rapid  Transit  Act  should  be  amended  so  as  to 
permit  the  construction  of  the  roads  without  at  the  same  time 
compelling  the  letting  of  contracts  for  their  operation. 

Second.  The  city  should  have  authority  either  to  operate 
them  itself,  or  to  contract  for  their  operation,  for  a  period  not 
exceeding  ten  years  if  equipped  by  the  city,  or  not  more  than 
twenty  years  without  such  equipment. 

The  union  contends  that  under  the  Rapid  Transit  Act  the 
city  definitely  adopted  the  principle  of  municipal  ownership,  the 
properties  created  thereunder  reverting  to  it  with  all  equipment 
at  the  expiration  of  the  lease  period.  Since  the  passage  of  the 
act,  the ,  report  says,  it  has  become  apparent  that  subway 
systems  are  destined  to  ,  be  exceedingly  profitable  enterprises, 
and  in  all  boroughs  the  city  should  control  the  additional  transit 

facilities  required  to  meet  future  demands.  Before  any  exten- 
sion of  the  existing  subway  is  determined  upon  the  adoption  of 

a  plan  for  a  complete  system  of  transit  is  urged,  with  a  view  to 
its  independent  control  or  operation,  yet  so  related  to  existing 
lines  as  to  secure  the  advantages  of  a  universal  exchange  of 

transfers  with  them  wherever  practicable.  It  is  further  con- 
tended that  fares  should  be  fixed  by  the  Rapid  Transit  Railroad 

Commission,  with  the  approval  of  the  Board  of  Estimate,  at  a 

figure  that  would  provide,  at  least,  for  the  interest  on  the  con- 
struction bonds,  a  sinking  fund  for  their  redemption  within  a 

reasonable  period,  the  cost  of  operation  and  other  ordinary 
charges. 
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GRINDING  SPECIAL  WORK  FOR  INTERURBAN  CAR  WHEEL 

FLANGES 

Nearly  every  city  road,  which  had  its  curves  and  special  work 

laid  several  years  ago  and  now  finds  it  necessary  to  admit  inter- 
urban  cars  on  its  tracks,  has  found  it  necessary  to  provide 
larger  grooves  for  the  flanges  of  the  intcrurban  car  wheels  than 
were  originally  provided  for  the  city  cars.    Even  though  the 

SARATOGA  THE  NEXT  CONVENTION  PLACE 

GRINDING  SPECIAL  WORK  AT  AURORA 

track  in  general  may  accommodate  large  interurban  flanges 
there  are  likely  to  be  several  points  where  it  is  necessary  either 
to  lay  new  special  work  or  to  grind  out  the  grooves  in  some 
way.  In  Aurora,  111.,  the  entrance  of  the  cars  of  the  y\ur6ra, 

Elgin  &  Chicago  high-speed  electric  line  into  the  city  made  it 
necessary  to  enlarge  the  grooves  in  some  special  work  in 
the  heart  of  the  city.  These  Aurora,  Elgin  &  Chicago  cars 
have  standard  M.  C.  B.  treads  and  flanges.  The  tracks  in 
Aurora  belong  to  the  Elgin,  Aurora  &  Southern  Traction 
Company,  which,  although  it  operates  interurban  lines,  has 
no  cars  with  flanges  as  large  as  those  on  the  Aurora,  Elgin  & 
Chicago. 

To  enlarge  the  grooves  and  the  special  work,  a  pneumatic 

tool  is  used  for  most  of  the  work.  A  regular  Christensen  air- 
brake equipment  furnishes  the  compressed  air  for  the  pneu- 

matic tool.   When,  however,  the  hardened  centers  of  the  special 

stated  that  wh 

EQUIPMENT  EUR  ENLARGING  GRUUX  ES  AND  SPECIAL  WORK 

work  were  reached  an  emery-wheel  grinder  was  used.  This 
grinder  was  mounted  on  an  old  truck,  as  seen  in  the  accompany- 

ing engravings.  A  railway  motor  was  suspended  on  one  axle 
in  the  usual  way,  but  belted  to  an  emery  wheel  mounted  on  a 
frame  between  the  axles.  This  emery  wheel  frame  is  made  of 
timber,  and  swivels  on  one  axle  of  the  truck.  A  long  lever 
from  the  frame  enables  one  man  to  raise  and  lower  the  emery 
wheel  and  also  control  the  motor.  The  controller  of  the  motor 
is  placed  on  its  side  at  one  end  of  the  truck,  near  the  rheostat. 
The  emery  wheel  is  of  such  a  shape  as  to  give  just  the  right 
form  of  groove. 

A  meeting  of  the  executive  committee  of  the  American 

Street  Railway  y\ssociation  was  held  at  Worden's  Hotel,  Sara- 
toga, N.  Y.,  Feb.  23,  at  which  it  was  unanimously  resolved  to 

hold  the  next  annual  convention  in  that  city.  It  was  also  voted 
to  hold  the  convention  during  the  first  week  in  September,  and 
Wednesday,  Thursday  and  Friday,  Sept.  2,  3  and  4,  were  the 

days  selected. 
There  was  a  good-sized  attendance 

of  the  executive  committee  at  Sara- 
toga. Those  present  were:  J.  C. 

Hutchins,  president ;  W.  Caryl  Ely, 

first  vice-president ;  T.  C.  Pening- 
ton,  secretary  and  treasurer,  and 
Messrs.  Lafiin,  of  Worcester;  Radel, 

of  Bridgeport,  and  Read,  of  Salt 
Lake  City.  Upon  invitation  of  the 
committee  T.  J.  Nicholl,  vice-presi- 

dent and  general  manager  of  the 
Rochester  Railway  Company,  was 
also  in  attendance.  At  the  meeting 
of  the  committee  the  secretary 

wndc  the  association  had  not  received  any  invi- 
tations from  any  street  railway  company  in  any  large  city 

for  the  next  convention,  several  other  invitations  were 
before  the  association.  Among  them  was  an  invitation 
from  a  private  party  in  New  York,  offering  the  use  of  the 
Grand  Central  Palace,  under  certain  conditions;  another 
somewhat  similar  invitation  had  been  received  from  a  number 
of  manufacturing  companies  in  Chicago,  in  regard  to  the  Col- 
liseum  Building  in  that  city;  a  third  had  been  presented  to 
the  association  from  the  Business  Men's  Association  of  Sara- 

toga Springs,  presenting  the  claims  of  that  place  for  considera- 
tion. The  meeting  of  the  executive  committee  had  been  held 

in  Saratoga  because  that  had  seemed  the  most  desirable  place 
for  holding  the  next  convention,  all  things  considered. 

The  committee  was  then  addressed  by  A.  P.  Knapp,  village 
president;  C.  B.  Thomas,  president  of  the  Saratoga  Business 

Men's  Association,  and  C.  A.  Doug- 
lass, representing  the  Grand  Union 

Hotel.    They  called  attention  to  the 
fact  that  Saratoga  is  rapidly  becom- 

ing an  important  center  for  national 
conventions,  that  several  large  asso- 

ciations  like   the    National  Railway 
]\Iechanics  and  National  Car  Builders 
had  held  conventions  in  that  city  for 
a  number  of  years,  and  that  the  city 
was  unsurpassed  by  any  in  the  country 
in  the  way  of  hotel  facilities.  Mr. 
Douglass,    speaking   for    the  Grand 
Union  Flotel,  stated  that  that  hotel 
had  accommodations  for  about  1700 
guests,  and  that  there  were  several 
other  hotels  nearly  as  large  in  Sara- 

toga.   He  agreed,  in  the  event  of  the 
selection  of  that  hotel  as  the  conven- 

tion headquarters,  to  give  the  association,  without  charge,  the 
use  for  the  meetings  of  the  ball  room,  seating  600,  also  to  fur- 

nish the  Accountants'  Association  and  the  American  Railway Mechanical  and  Electrical  Association  with  meeting  rooms. 
These  rooms  will  seat  each  from  60  persons  to  90  persons.  He 
also  agreed  that  only  regular  prices  would  prevail,  and  that  if 
the  convention  was  held  at  Saratoga  during  the  first  week  in 
September  concerts  would  be  given  in  the  hotel  grounds  daily 
by  Herbert's  band  of  fifty  pieces,  conducted  by  Victor  Herbert 
in  person.    This  is  the  band  which  is  retained  at  the  Grand 
Union  Hotel  during  the  summer. 
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As  these  arrangements  seemed  satisfactory  to  the  executive 

committee  it  was  decided  to  accept  them,  provided  proper  ar- 
rangements could  be  made  for  caring  for  the  exhibits.  The 

secretary  then  presented  the  resignation  as  member  of  the 
executive  committee  of  W.  J.  Hield,  of  MinneapoHs.  The 
resignation  was  accepted,  and  Mr.  Nicholl,  of  Rochester, 
was  elected  to  the  vacancy  caused  by  the  resignation. 
A  letter  was  also  read  from  Mr.  Vreeland,  dated  at  Aiken, 
Ga.,  expressing  regret  at  his  inability,  through  sickness,  to 
attend  the  meeting.  The  committee  then  made  an  inspection 
of  the  Grand  Union  Hotel  and  grounds,  and  finally  accepted 
the  proposition  to  hold  the  next  convention  there  in  September. 
It  was  found  that  the  piazzas  of  this  hotel,  facing  the  court, 
are  of  ample  width  for  accommodating  all  of  the  less  bulky 
exhibits,  and  that  the  latter  can  be  located  in  the  court  itself. 
The  tracks  of  the  Delaware  &  Hudson  River  Railroad  are 

directly  in  the  rear  of  the  hotel,  making  trans-shipment 
easy,  and  electric  power  is  available  in  any  quantity  desired 
from  the  circuits  of  the  Hudson  Valley  Railroad  Company. 

All  exhibits  placed  in  the  court  will  be  covered  to  pro- 
tect them  from  the  weather,  and  those  on  the  piazza  itself 

will  also  be  screened  in  case  of  storm.  Altogether  the 
arrangement  seemed  most  satisfactory,  and  the  proximity 
of  the  exhibits  to  the  hotel  itself  will  undoubtedly  prove  a 
great  convenience  to  those  who  wish  to  give  especial  attention 
to  them. 

The  dining  room  in  which  the  banquet  will  be  held  on 
Friday  evening  is  285  ft.  long,  and  is  amply  large  enough  for 
the  purposes  of  the  association. 

The  president  of  the  Hudson  Valley  Railroad  Company,  Mr. 
Addison  B.  Colvin,  was  unfortunately  prevented  from  meeting 

the  executive  committee  while  it  was  in  Saratoga.  He  ex- 
tended a  hearty  invitation  to  the  association  to  meet  there  next 

September,  however,  and  promised  an  enjoyable  entertainment 
to  the  ladies  and  all  who  should  attend  the  coming  convention. 

After  deciding  upon  the  time  and  place  of  the  next  meeting 
the  committee  took  up  the  subjects  to  be  discussed  at  Saratoga, 
and  the  following  topics  were  selected  and  assigned: 

Steam  Turbines. 

Electrically  Welded  Joints. 
The  Evils  of  Maintenance  and  Champerty  in  Personal  Injury 

Cases. 

Train  Orders  and  Train  Signals  on  Interurl^an  Roads. 
Freight  and  Express  on  Electric  Railways. 
The  Manufacture  and  Distribution  of  Alternating  Currents 

for  Large  Cities. 
Comparative  Merits  of  Single  and  Double  Truck  Cars  for 

Street  Service. 

The  Right  of  Way.  Is  Not  the  Public  Entitled  to  It  in  the 
Use  of  Streets  ? 

The  companies  to  whom  these  topics  have  been  assigned  will 
be  announced  as  soon  as  acceptances  on  their  parts  have  been 
received  by  the  secretary. 

The  committee  also  decided  to  hold  one  morning  session  each 
day  of  the  convention,  and  no  sessions  in  the  afternoon  or 
evening.  This  will  permit  the  entire  afternoon  of  each  day  to 
be  given  up  to  excursions  or  an  inspection  of  the  exhibits.  The 
excursions  have  not  yet  been  absolutely  determined  upon,  but 
are  being  arranged  by  Mr.  Colvin,  of  the  Hudson  Valley  line, 
and  Mr.  Thomas,  of  the  local  committee.  It  is  understood  that 
at  least  one  excursion  will  be  to  visit  the  General  Electric 

Works  at  Schenectady,  and  another  will  be  to  Mechanicsville, 
to  inspect  the  large  hydroelectric  plant  recently  installed  in  that 
city. 

It  is  also  understood  that  the  convention  of  the  American 
Railway  Mechanical  and  Electrical  Association  will  be  held  on 
Tuesday,  Sept.  i,  and  will  occupy  only  one  day.  This  will 
permit  the  delegates  to  that  convention  to  attend  also  the  ses-  ■ 
sions  of  the  American  Association. 

In  the  evening  a  pleasant  dinner  was  extended  to  the  execu- 

tive committee  and  to  the  technical  newspaper  men  also  in 
attendance  at  the  meeting,  by  the  representatives  of  the  village 
of  Saratoga,  who  had  met  the  committee.  The  party,  number- 

ing fifteen,  was  driven  in  sleighs  to  a  restaurant  on  Saratoga 
Lake,  located  about  4  miles  from  the  center  of  the  town.  Those 
present  besides  the  executive  committee  were  A.  P.  Knapp, 
C.  B.  Thomas,  C.  A.  Douglass,  H.  L.  Waterbury,  Dr.  B.  M. 
Varney  and  J.  K.  Walbridge,  all  of  Saratoga ;  H.  W.  Blake,  of 
New  York,  and  D.  Royse,  of  Chicago.  The  party  passed  a  very 
enjoyable  evening,  and  if  the  hospitality  and  good  fellowship 
of  President  Knapp,  of  Saratoga,  and  his  associates  presages 
anything,  it  is  that  the  delegates  and  others  in  attendance  at  the 
next  convention  at  Saratoga  will  be  given  a  most  enjoyable  time 
during  their  stay  in  that  city. 

The  secretary  will  in  due  course  issue  the  usual  circulars  in 
regard  to  hotels,  exhibit  space,  etc. 

STRIKE  ON  THE  INDIANA  RAILWAY 

The  strike  on  the  lines  of  the  Indiana  Railway  Company, 
operating  in  and  between  South  Bend,  Elkhart  and  Goshen, 

Ind.,  has  now  been  on  for  about  a  month.  Cars  are  being  oper- 
ated on  the  regular  schedule,  and  there  has  been  little  dis- 

turbance recently,  except  that  a  gang  of  toughs  set  upon  a 
motorman,  one  night  at  the  end  of  one  of  the  lines,  and  battered 
him  so  severely  that  he  is  in  a  critical  condition.  Although 
the  cars  are  in  operation  the  strikers  have  established  such  a 
boycott  that  there  is  very  little  passenger  traffic.  The  cars  are 
running  nearly  empty.  The  union  labor  element  being  strong 
in  the  towns  through  which  this  company  operates,  the  local 
merchants  are  in  great  fear  of  giving  offense  to  this  class,  and 
do  not  patronize  the  cars  or  allow  their  employees  to  do  so, 
which,  of  course,  materially  cuts  down  the  riding.  The  strike 
is  apparently  one  devised  purely  for  the  personal  gratification 
of  labor  agitators.  General  Manager  J.  McM.  Smith  stated  last 
week  to  a  Street  Railway  Journal  representative  that  no 

man  on  the  pay  roll  of  the  Indiana  Railway  Company  had  ap- 
proached him  regarding  the  settlement  of  the  strike,  or  any 

grievances  either  just  before  or  since  the  strike  began.  Some 
men  who  had  been  discharged  for  good  reasons  in  December 
have  attempted  negotiations,  and  these  men  seem  to  have  been 
the  cause  of  the  whole  trouble.  The  only  issue  in  the  strike 
is  the  reinstatement  of  these  men.  It  seems  to  be  one  of  these 

caseswhere  if  the  regular  employees  of  the  companywould  take 
matters  in  their  own  hands  and  not  be  led  around  by  men  who 
are  too  dishonest  or  unfaithful  to  keep  regular  positions  with 
the  company,  there  would  be  no  trouble  whatever.  As  the  cars 
are  being  operated  on  regular  schedule  and  everything  is  quiet, 
it  seems  to  be  only  a  question  of  how  long  the  citizens  of  South 

Bend  and  neighboring  towns  will  be  willing  to  walk  to  accom- 
modate labor  agitators,  who  are  not  able  to  hold  positions  on 

their  own  merit,  but  must  force  their  employment  on  the  rail- 
way company  by  a  strike  of  their  former  fellow  employees. 
  

The  Fair  Haven  &  Westville  Railway  Company  has  begun 

the  work  of  remodeling  and  double-tracking  its  lines  in  and 
about  the  city  of  New  Haven. 

The  most  important  of  this  work  will  be  the  extension  and 

double-tracking  of  a  second  line  from  New  Haven  to  West 
Haven  by  way  of  Congress  Avenue.  There  will  be  about  6 
miles  of  new  trackage  laid  on  this  work. 
The  next  work  of  importance  is  the  double-tracking, 

straightening  aniregrading  of  the  West  Shore  Division  of  the 
system  between  Savin  Rock  and  Woodmont.  This  improve- 

ment will  call  for  about  8  miles  of  rail.  The  company  will  also 
finish  equipping  some  3  miles  of  the  end  of  its  Derby  extension. 
This  road  will  be  opened  on  Tuly  4,  if  the  Derby  end  of  the  line, 
which  is  being  built  by  the  Connecticut  Railway  &  Lighting 

Company,  is  completed  by  that  time. 



February  28,  1903.] STREET  RAILWAY  JOURNAL. 

331 

EXPERIENCE  IN  THIRD-RAIL  OPERATION 

H.  M.  Brinckerhof¥,  general  manager  of  the  Metropolitan 
West  Side  Elevated  Railway,  of  Chicago,  delivered  a  lecture 
before  the  Chicago  Electrical  Association,  the  evening  of  Feb. 
20,  on  the  third-rail  system  for  electric  railways.  The  lecture 
was  illustrated  with  stereopticon  views  of  the  third  rail  as  used 

by  Mr.  Brinckerhoff's  company. Mr.  Brinckerhoff  referred  with  some  amusement  to  articles 

which  appeared  in  the  New  York  daily  papers  about  a  year 

ago,  when  the  first  trains  were  run  by  electricity  on  the  Man- 
hattan Elevated,  which  would  give  the  impression  that  the 

third  rail  was  something  very  new  and  wonderful,  whereas  it 
had  been  working  in  regular  service  for  years  in  Chicago.  The 

Chicago  elevated  roads  had  not  only  done  all  the  pioneer  third- 
rail  work  in  the  United  States,  but  it  was  significant  that,  in 
the  equipment  of  the  Manhattan  Elevated  Railway,  of  New 

York,  all  the  skilled  heads  of  departments  involved  in  the  prac- 
tical work  of  making  the  change  had  been  supplied  by  Chicago. 

The  first  third-rail  road  in  the  United  States  was  the  Intra- 

mural Railway  at  the  World's  Fair  in  Chicago,  1893.  The 
Liverpool  Elevated  in  England  was  also  equipped  with  a  third 
rail  about  that  time.  The  use  of  the  third  rail  made  possible 
the  operation  of  heavy  trains  by  electric  motive  power,  because 

of  the  large  area  afforded  by  the  heavy  contact-shoe  sliding  on 
the  third  rail. 

FUEL  SAVING  BY  ELECTRIC  TRACTION 

It  was  shown  by  Mr.  Brinckerhoff  that  the  actual  cost  of  fuel 
for  the  operation  of  the  Chicago  elevated  roads  by  electricity 

was  only  one-third  the  amount  per  car-mile  that  it  would  be 
with  steam.  Part  of  this  economy  was,  of  course,  due  to  the 

fact  that  Chicago  was  near  the  coal  fields  of  Illinois  and  In- 
diana. In  New  York  City,  where  the  distance  to  the  bituminous 

coal  fields  was  greater,  and  to  the  anthracite  fields  less,  there 
would  not  be  as  great  a  saving,  because  the  difference  between 
the  cost  of  anthracite  and  of  low-grade  bituminous  coal  was 
less  in  New  York  City  than  in  Chicago,  and  anthracite  was 
cheaper  per  ton  in  New  York  than  in  Chicago. 

TRAFFIC  CONDITIONS  WITH  ELECTRICITY 

As  a  practical  example  of  the  value  of  electric  traction  in  the 
prompt  movement  of  trains  by  virtue  of  rapid  acceleration,  Mr. 
Brinckerhoff  stated  that  the  present  service  around  the  Union 
Elevated  Loop,  of  Chicago,  would  be  absolutely  impossible  if 
the  roads  using  the  loop  employed  steam.  Some  traffic  figures 
were  given  for  the  loop.  During  the  month  of  January  the 

loop  accommodated  1523  trains  in  twenty-four  hours,  or  an 
average  of  one  train  every  fifty-thrge  seconds  for  the  whole 
day.  This,  of  course,  meant  trains  at  much  shorter  intervals 

during  the  rush  hours.  During  the  rush-hour  period  trains 
average  thirty-three  seconds  headway.  During  fifteen  minutes 
of  the  evening  rush  forty-six  trains  passed  each  junction  point. 
During  fifteen  minutes  of  the  morning  rush  fifty-four  trains 
passed  each  junction  pomt.  For  one  hour  trains  are  operated 
on  an  average  headway  of  nineteen  seconds.  Between  5  p.  m. 
and  7  p.  m.  54,000  passengers  take  trains  on  the  Union  Loop. 
Between  5:15  p.  m  and  6:15  p.  m.  40,000  take  trains  on  the 
Union  Loop. 

THE  SLEET  QUESTION 

Much  interest  was  manifested  in  the  precautions  taken  to 
prevent  the  accumulation  of  sleet,  and  many  questions  were 
asked  Mr.  Brinckerhoff  about  this.  The  Metropolitan  Elevated 
uses  wire  brushes  in  advance  of  each  contact-shoe,  and  if  the 
ice  gets  very  thick,  as  happens  about  once  in  two  years,  a  man 
is  put  on  each  motor  car  to  hold  a  spud  or  hand  scraper  on  the 

third  rail  in  advance  of  the  contact-shoe.  Ordinary  gardeners' 
spuds  arc  used,  being  bought  in  quantities  from  the  regular 
hardware  dealers.  The  brushes,  however,  Mr.  Brinckerhoff 
stated,  would  take  care  of  any  ordinary  sleet.  The  Lake  Street 
Elevatcfl  uses  a  scraper  with  several  blades  instead  of  a  brush. 

This  was  devised  by  the  former  general  superintendent  of  those 
roads,  Frank  Hedley.  It  is  very  efficient,  but  could  not  be  used 
on  the  Metropolitan  Elevated  because  of  the  wooden  sections 
in  the  third  rail,  where  the  third  rail  is  interrupted,  and  where 

it  is  necessary  to  have  an  incline  for  the  contact-shoe  to  run 
up  onto  the  level  of  the  third  rail.  The  incline  approaches  to 
the  third  rail  at  the  special  work  on  the  Metropolitan  are  all 
made  of  wood,  and  a  scraper  would  destroy  them.  While  there 
is  no  doubt  as  to  the  efficiency  of  the  Hedley  scraper  it  more 
than  is  necessary  for  ordinary  work. 

In  regard  to  the  use  of  brine  to  prevent  the  accumulation  of 
sleet  the  corrosion  caused  by  the  brine  was  very  objectionable, 

mainly  on  account  of  its  effects  on  the  rail-bonds.  It  also  had 
a  tendency  to  coat  over  the  insulators  and  cause  leakage. 

The  feeders  on  the  Metropolitan  Elevated  consist  of  iron 
rails  run  in  boxes  between  the  tracks.  Recent  third-rail  con- 

struction had  been  done  principally  with  a  special  rail  having 
a  low  percentage  of  carbon,  and  consequently  too  soft  to  be 
fit  for  track  rail  work.  By  using  a  rail  with  a  low  percentage  of 
carbon  a  conductivity  of  i  to  7,  as  compared  to  copper,  could 
be  obtained,  while  with  the  ordinary  composition  of  track  rail 
the  ratio  of  conductivity  was  only  about  i  to  10.7. 

THE  DEAD  MAN'S  HANDLE 
Feb.  12,  1903. 

Editors  Street  Railway  Journal  : 
A  certain  practical  question  has  come  up  in  connection  with 

the  operation  of  the  type-M  controllers,  made  by  the  General 
Electric  Company,  for  train  control,  and  recommended  also  for 
all  very  heavy  motor  equipments  where  the  use  of  a  cylinder 
controller  is  inadvisable  because  of  the  heavy  currents  that 
must  be  broken  at  the  controller.  ,  The  controller  handle  of  the 

master  controller  on  the  type-M  control  has  what  is  commonly 

known  as  the  "dead  man's  handle,"  which  is  a  knob  or  button 
placed  on  top  of  the  controller  handle,  which  button  must  be 
depressed  as  long  as  current  is  on  the  motors.  Whenever  this 
button  is  released  the  current  is  cut  off  from  the  motors,  with- 

out regard  to  the  position  of  the  controller  handle  at  the  time. 
The  object  of  this,  of  course,  is  to  shut  off  the  current  in  case 
the  motorman  should  drop  dead  at  his  post  or  become  otherwise 
disabled.  I  think  it  is  admitted  by  everyone  that  this  provision 
made  by  the  manufacturers  to  prevent  accidents  through  the 
disabling  of  the  motorman  is  a  wise  one.  It  has  at  various 
times  been  urged  against  the  usual  practice  in  electric  traction 
as  compared  to  steam  locomotive  practice,  that  the  former 
places  the  entire  control  of  the  train  in  the  hands  of  one  man. 

This  objection  the  "dead  man's  handle"  overcomes.  However, 
when  we  get  this  type-M  control  into  practical  operation  on 
interurban  lines  where  there  are  long  runs  without  shutting 
off  the  current,  there  come  at  once  complaints  from  some  of  the 

motormen  that  the  holding  down  of  this  controller-handle 
button  constantly  is  a  nuisance,  and  adds  to  the  daily  wear  and 
tear  on  a  motorman  more  than  is  necessary.  Now  comes  the 
question,  whether  the  superintendent  is  justified  in  allowing  the 

motorman  to  plug  up  this  "dead  man's  handle"  so  that  it  will 
be  inoperative,  and  so  that  the  motorman  can  take  his  hand 
away  from  the  controller  while  the  current  is  turned  on.  Is 

the  safety  to  passengers  which  is  given  by  the  "dead  man's 
handle,"  when  it  is  operative,  of  less  value  than  the  added  com- 

fort to  the  motorman  when  the  "dead  man's  handle"  is  plugged 
up?  I  think  the  majority  of  superintendents  do  not  want  to  add 
to  the  burdens  of  the  motorman  any  more  than  is  necessary. 
At  the  same  time  a  road  is  not  being  run  for  the  comfort  of  the 
motorman,  especially  when  the  safety  of  passengers  is  at  stake. 
I  think  an  exchange  of  opinion';  on  this  question  right  at 

this  time,  when  the  "dead  man's  handle"  feature  is  being  ir.tro- 

duccd,  may  be  worth  while.  Superintendent. 
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ELECTRIC  RAILWAY  ENTERPRISE  IN  PORTO  RICO 

Mention  has  already  been  made  of  the  plans  for  building  an 
electric  railway  system  in  Porto  Rico,  and  the  awarding  of  the 
contract  for  this  installation  to  the  Vandegrift  Construction 

Company,  of  Philadelphia.  J.  N.  Vandegrift,  vice-president  of 
the  company,  who  has  just  returned  from  the  island,  where  he 

has  been  engaged  in  directing  preliminary  operations,  an- 
nounces that  the  route  has  been  selected  and  the  general  plans 

adopted  for  the  equipment. 
The  line  of  railway  is  80  miles  in  length,  extending  from  San 

Juan  to  the  valley  of  the  Rio  Loiza,  and  thence  through  Caguas 
and  Cayey,  the  former  being  in  the  center  of  the  sugar  and 
the  latter  in  the  heart  of  the  tobacco  and  coffee  belt.  From 

Caguas  to  Coamo,  a  distance  of  about  18  miles,  the  line  will 
be  constructed  with  comparatively  heavy  grading,  and  the 
Cordillera  will  be  crossed  between  these  points,  with  a 
maximum  ascending  and  descending  grade  of  4  per  cent  and  a 
summit  tunnel  of  about  iioo  ft.  in  length.  From  Coamo  the 
line  passes  Coamo  Springs,  with  its  famous  thermal  baths, 
where  a  pretentious  hotel  has  obtained  a  popularity  for  many 
years  throughout  Spain  and  the  West  Indies.  The  line  will  be 
constructed  from  Juana  Diaz  to  Ponce,  a  distance  of  about  8 
miles,  upon  the  side  of  the  Military  Road,  and  will  also  extend 
from  the  Plaza  at  Ponce  to  the  Playa  or  Port  of  Ponce. 
The  roadbed  throughout  will  be  constructed  on  standard 

gage,  with  70-lb.  T-rails,  connected  by  No.  0000  Protected 
copper  bonds.  Standard  ties,  spaced  2  ft.  centers,  will  be  used, 
partly  of  creosoted  pine  and  partly  native  woods.  The  line  will 
be  ballasted  throughout  with  rock. 

There  will  be  several  small  bridges  of  20  ft.  to  40  ft.  spans, 
which  will  be  constructed  of  steel  girders,  with  masonry  or 
concrete  abutments,  and  one  large  bridge  near  San  Juan,  about 
1500  ft.  in  length,  which  will  be  constructed  of  steel  girders, 
with  concrete  steel  tubular  piers,  supported  by  pile  clusters. 

The  overhead  construction  will  consist  of  standard  flexible 

bracket  construction,  except  where  centers  of  streets  in  the 
towns  along  the  line  are  occupied,  and  then  span  construction 
will  be  employed.  A  No.  0000  trolley  wire  will  lie  used,  in  con- 

nection with  a  three-phase  alternating-current  transmission 
line. 

Water-power  will  be  utilized  at  two  points  in  the  interior  of 
the  island  to  generate  electricity  for  railway,  industrial  and 
lighting  purposes. 

The  power  plant  at  Comerio  Falls,  on  the  Rio  de  la  Plata, 
will  develop  about  3000  hp.  The  dam  will  be  about  200  ft.  in 
length  and  about  40  ft.  in  height,  and  will  be  connected  with 
the  turbines  at  the  power  station  by  a  short  canal  and  steel  pen 
stocks,  feeding  directly  twin  turbine  horizontal  water-wheels, 

direct  connected  to  two  400-kw  generators,  alternating  at  400 
volts.  Step-up  transformers  will  raise  the  voltage  to  15,000 
volts  and  30,000  volts  for  the  transmission  lines,  depending 
upon  the  distance  of  the  railway  section  to  be  fed.  An  ad- 

ditional dam  will  be  erected  on  the  Rio  Loiza,  near  Caguas, 
about  600  ft.  in  length  and  30  ft.  high,  which,  with  the  storage 
reservoir,  will  develop  about  5000.  hp.  A  canal  about  900  ft. 
long  will  connect  with  pen  stocks  at  the  power  station,  which 
will  contain  similar  turbine  and  electrical  units  to  those  de- 

scribed. This  dam  will  be  convex  in  plan,  to  resist  the  current 
of  the  river  during  the  rainy  season,  and  will  embody  the  most 
substantial  masonry  construction,  as  will  the  power  station  and 
foundations.  The  latter  will  be  of  a  concrete  in  a  monolithic 

block  for  the  five  looo-hp  units  proposed  to  be  installed. 
The  cars  will  be  of  the  modern  interurban  high-speed  type, 

about  45  ft.  in  length,  with  center  aisles,  cross  reversible  seats, 
smoking  compartments,  parcel  racks,  toilet  and  all  conveniences 
of  steam  coaches.  The  cars  will  be  equipped  with  four  50-hp 
motors  each,  designed  to  maintain  a  maximum  speed  of  50 
miles  per  hour,  thus  enabling  the  through  run  to  be  made  be- 

tween San  Juan  and  Ponce  in  three  and  one-half  hours.  At 
least  sixteen  of  these  cars  will  be  at  present  provided  with  two 
additional  Pullman  buffet  cars  for  the  rapidly  increasing  tourist 
travel  which  is  developing  in  the  island.  The  major  part  of  the 
traffic  will,  of  course,  be  freight  business  from  the  interior  of 
the  island,  including  sugar,  coffee,  tobacco  and  fruits  to  the 
coast  ports  at  San  Juan  and  Ponce,  for  foreign  export  as  well 
as  for  local  consumption  in  these  two  cities.  It  is  proposed  to 
install  at  present,  for  the  handling  of  this  business,  fifteen  large 
freight  motor  cars,  and  at  least  thirty  standard  flat  cars  and 
box  cars,  besides  two  electric  locomotives.  The  line  will  serve 

260,000  people,  passing  through  the  heaviest  populated  section 
of  this  densely  populated  island,  which  has  about  the  same  area 
and  population  as  the  State  of  Connecticut,  and  is,  at  present, 
without  passenger  transportation,  except  in  coaches  at  the  rate 
of  10  cents  per  mile,  with  freight  transported  by  ox  teams  at  an 
average  charge  of  30  cents  to  75  cents  per  ton  per  mile.  As 
the  exports  from  Porto  Rico  during  the  last  two  years  have 

been  increasing  at  the  rate  of  50  per  cent  over  those  of  the  pre- 
ceding year,  the  freight  business  is  likely  to  be  enormous.  The 

region  through  which  the  road  passes  is  one  of  the  most  fertile 
and  productive  sections  of  the  globe ;  but  has,  for  centuries, 
been  retarded  in  its  development  by  adverse  political  conditions 

and  entire  lack  of  modern  transportation  facilities.  The  pro- 
ducts of  the  island  besides  sugar,  tobacco  and  coffee  are 

oranges,  bananas,  pineapples,  cocoanuts  and  all  known  varieties 
of  tropical  fruits,  and  the  culture  of  fruit  and  the  planting  of 
large  groves  of  oranges  is  being  rapidly  pushed,  now  that  free 
trade  with  the  United  States  has  been  secured.  The  franchise 

to  the  Vandegrift  Construction  Company  for  this  railway  and 
industrial  enterprise,  including  lighting  and  industrial  power, 
allows  three  years  for  the  completion  of  the  work.  The  cost 
is  estimated  at  $2,800,000. 

HARVARD  ENGINEERING  SOCIETY 

At  the  regular  meeting  of  the  Harvard  Engineering  Society, 
in  Cambridge,  Mass.,  on  Thursday  evening,  Feb.  19,  Chief 

Engineer  Howard  A.  Carson,  of  the  Boston  Transit  Commis- 
sion, delivered  a  lecture  upon  the  East  Boston  Tunnel,  and 

showed  stereopticon  views  of  Boston  Harbor,  South  Boston  and 
East  Boston,  Fort  Winthrop,  the  Cunard  Docks  and  numerous 
views  illustrating  methods  of  tunnelling.  A  brief  history  of  the 
development  of  the  tunnel  project  and  the  work  of  the  Boston 
Transit  Commission  was  given,  including  the  litigation  which 

greatl}^  delayed  actual  work  on  the  tunnel.  It  was  originally 
planned  to  run  the  tunnel  beneath  the  harl^or  in  such  a  way 
as  to  strike  the  existing  subway  at  Hanover  Street,  and  effect 
a  physical  connection  with  it  at  that  point.  The  distance 
through  to  Scollay  Square  by  this  route  was  1.4  miles.  When 
the  tunnel  reached  Lewis  Street,  on  the  East  Boston  side  of  the 
harbor,  the  route  was  changed,  so  that  the  tunnel  now  passes 
from  Maverick  Square  by  Lewis  Street,  across  the  harbor  to 
Long  Wharf,  and  thence  up  State  Street  and  Court  Street  to 

Scollay  Square.  Last  week  the  Boston  Elevated  Railway  Com- 
pany gave  permission  for  the  tunnel  to  pass  under  the  existing 

subway.  At  first  it  was  thought  desirable  to  connect  the  tracks 
of  both  subway  and  tunnel  at  Scollay  Square,  but  a  closer  study 

of  the  traffic  problems  brought  out  the  conclusion  that  no  ad- 
vantage would  be  derived  from  such  a  course,  on  account  of  the 

present  large  traffic  of  the  subway  and  the  undesirability  of 
adding  more  cars  or  trains  to  its  already  heavily  burdened 
tracks.  The  grade  from  Maverick  Square  west  is  5  per  cent,  as 

the  law  fixes  the  exit  point  and  depth  at  the  Harbor  Commis- 
sioner's Line.  The  top  of  the  tunnel  is  5  ft.  below  the  bottom 

dredging  of  the  harbor,  in  order  to  escape  anchors,  and  to  be 
free  from  accident  in  case  a  vessel  should  sink  over  the  tunnel 

itself.  Under  the  harbor  the  grade  is  one-half  of  i  per  cent, 
with  a  2V2  per  cent  grade  coming  up  under  Long  Wharf. 
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Stations  are  located  at  Maverick  Square,  Atlantic  Avenue, 
corner  of  State  Street,  Congress  Street  at  the  old  State  House, 
and  Scollay  Square.  Thus  when  the  present  transportation 
facilities  are  extended  l)y  the  addition  of  the  Washington  Street 
Subway  and  the  East  Boston  Tunnel,  there  will  be  not  over  a 
quarter  of  a  mile  walk  between  any  office  in  the  business  center 
of  Boston  and  the  nearest  subway  or  elevated  station. 

Mr.  Carson  then  gave  a  brief  sketch  of  the  history  of  tunnel 
building  since  the  time  of  Brunei,  who  finished  the  Thames 
tunnel  in  1842,  describing  the  improvements  in  method  adopted 
by  Cochran,  Barlow  and  Greathead,  the  latter  being  the  first  to 
use  screw-jacks  for  forcing  the  construction  shield  ahead. 
Among  the  tunnels  which  he  mentioned  were  the  City  and 
South  London,  which  was  started  in  1886,  with  tubes  10  ft.  2 
ins.  to  10  ft.  6  ins.  inside,  and  miles  long,  and  the  Hudson 
River  Tunnel  of  1879,  which  was  begun  by  Colonel  Haskins, 
who  used  compressed  air  in  its  construction.  He  stated  that  the 
walls  of  the  new  East  Boston  Tunnel  are  of  concrete,  and  that 
the  Tremont  Street  subway  in  Boston  was  the  first  tunnel  in  the 
world  to  be  built  by  running  a  roof  shield  inside  the  walls.  He 

then  closed  his  lecture  by  a  description  of  tunnelb.ng  in  con- 
nection with  the  Boston  sewage  system. 

INNOVATION  IN  ELECTRIC  RAILWAY  SERVICE 

There  is  now  before  the  Massachusetts  Legislature  a  bill 
which,  if  it  becomes  law,  will  establish  an  important  precedent 
in  future  electric  railway  work  in  that  State.  The  bill  accom- 

panies the  petition  of  Frederick  Winsor,  John  B.  Paine,  Chas. 
J.  Paine,  Jr.,  W.  B.  Chamberlin  and  H.  C.  Sweetser,  asking  to 
be  incorporated  as  the  Concord  &  Chelmsford  Street  Railway 
Company,  to  run  from  Concord  to  Carlisle  and  Chelmsford, 
there  to  connect  with  the  Northern  Street  Railway  for  Lowell. 
The  Middlesex  School  for  Boys  is  located  on  the  road  from 
Concord  to  Lowell,  via  Carlisle  and  Chelmsford,  and  is  aliout 
3  miles  from  Concord  Square.  The  only  way  in  which  those 
residing  at  the  school  can  now  reach  the  steam  railroad  stations, 
the  town  hall,  churches,  stores,  postoffice  and  banks  in  Concord 
village  is  by  carriages,  barge  transportation  or  walking,  and  all 
freight,  merchandise  and  supplies  for  the  school  have  to  be 
teamed  over  the  road.   Mr.  Winsor  is  head  master  of  the  school. 

The  village  of  Carlisle  is  also  practically  cut  off  from  all  con- 
nection with  the  outer  world  except  by  similar  conveyances. 

Scattered  along  the  line  of  the  proposed  street  railway  are 
numerous  farms,  and  if  the  new  company  should  secure  the 
right  to  carry  freight,  which  it  asks,  it  would  be  a  great  relief 
to  their  owners,  as  it  would  enable  them  to  reach  the  market 
more  easily.  All  of  the  classes  here  referred  to  are  extremely 
desirous  that  the  road  shall  be  built. 

The  promoters  of  the  enterprise  assert  that  electric  street 

lailways  are  now  here  to  stay,  and  that  the  points  for  legisla- 
tures and  municipal  boards  to  consider  now  when  charters  and 

locations  are  asked  for  have  narrowed  down  to  the  following : 
Are  the  terms  of  the  proposed  charter  reasonable?  Are  the 

public  interests  properly  safe-guarded  ?  Do  public  convenience 
and  necessity  require  the  construction  of  this  road?  Are  the 
proposed  route  and  locations  the  best  available?  Will  this  road 
be  built  and  operated? 
The  petition  of  the  company  which  asks  to  be  allowed  to  carry 

freight  is  not  now  as  novel  a  proposition  as  it  was  in  Massa- 
chusetts a  few  years  ago.  The  steam  railroads  are  naturally 

objecting  to  this  feature  through  self-interest,  but  there  seems 

to  he  no  valid  reason  why  this  and  other  electric  ra'lways  should 
not  be  granted  the  privilege  under  proper  regulations.  It  would, 
of  course,  be  unfair  to  the  steam  road  to  allow  any  electric  road 
to  take  away  a  freight  business  which  the  former  was  alrcafly 
doing  without  imposing  similar  restrictions  upon  the  latter.  Tt 
has  been  pointed  out,  however,  that  a  large  class  of  pcojile 

would  be  greatly  benefited  if  the  electric  roads  were  allowed  to 
carry  freight;  that  is,  farmers  and  market  gardeners.  There  is 
no  reason,  for  instance,  why  the  farmers  and  market  gardeners 
of  Concord,  Carlisle,  Chelmsford  and  other  Middlesex  County 
towns^and  similar  communities  should  have  to  team  their  pro- 

ducts 20  miles  or  30  miles  to  market  two  or  three  times  a  week, 
and  some  of  them  daily.  There  ought  to  be  facilities  for  daily 
shipment  on  electric  freight  cars  running  close  to  their  farms, 
and  it  is  undoubtedly  true  that  the  near  future  will  see  such 
lines  established. 

The  second  important  feature  of  the  bill  is  the  provision  to 
give  the  proposed  company  permission  to  run  over  private  land, 
which  has  been  taken  by  right  of  eminent  domain.  Counsel  of 
the  steam  roads  of  the  State  vigorously  oppose  this  proposition, 
but  the  advocates  of  the  bill  urge  it  on  the  ground  that  private 
right  of  way  is  safer  and  cheaper  than  public  highway. 
Furthermore,  it  is  pointed  out  that  permission  to  carry  freight  is 
now  not  an  unusual  request,  and  so  far  as  the  taking  of  private 
land  by  the  right  of  eminent  domain,  a  similar  charter  was 
granted  to  the  New  York  &  Berkshire  Street  Railway  Company 
by  the  Legislature  of  1902,  and  the  bill  was  approved  by  former 
Governor  Crane,  who  is  famous  the  country  over  as  a  keen 

business  man  and  able  guardian  of  the  people's  interests.  It  is 
argued  that  certain  property  owners,  over  whose  land  the  com- 

pany wishes  to  run,  are  so  strongly  opposed  to  any  electric 
railways  being  built  near  their  premises  that  the  taking  of  the 
land  by  right  of  eminent  domain  offers  the  only  feasible  means 
of  securing  a  location  for  the  tracks.  The  length  of  the  pro- 

posed line  is  about  10  miles,  and  for  the  larger  part  the  com- 
pany wishes  to  run  over  private  land.  Public  convenience  and 

necessity  require  the  construction  of  the  proposed  road  and 
there  is  a  strong  probability  of  its  being  built. 

NEW  RAPID  TRANSIT  BILL 

Senator  Elsberg  has  introduced  a  New  York  City  rapid 
transit  bill,  which,  he  declares,  is  not  intended  to  affect  existing 
rapid  transit  work  or  the  provisions  of  the  present  law  with 
respect  to  either  the  contract  already  made  or  the  railroad  now 
in  process  of  construction.  The  proposed  bill,  however,  gives 
broader  powers  to  the  Rapid  Transit  Commission  with  respect 
to  the  extension,  obstruction  and  operation  of  rapid  transit 
railroads  in  the  future,  but  it  is  not  aimed  at  the  constitution 

or  organization  of  the  present  Rapid  Transit  Commission. 
Senator  Elsberg  explains  that  under  the  present  law  the  rail- 

roads to  be  built  and  owned  by  the  city  must  be  handed  over  to 
private  control,  theoretically  for  not  less  than  thirty-five  years, 
practically  for  seventy-five  years,  as  in  the  case  of  the  road 
now  under  construction.  This  compulsory  alienation  of  city 
control  over  its  own  railroads  is  eliminated  by  separating  the 
construction  contract  from  operation  and  leaving  to  the  Com- 

mission all  the  power  and  authority  it  now  possesses  to  lay  out 

and  construct  new  roads  at  the  city's  expense. 
The  bill  adds  to  its  powers  in  this  regard  by  eliminating  the 

provision  of  the  present  law,  which  requires  a  cash  deposit  of 
$1,000,000  from  every  contractor  in  addition  to  whatever  bond 
the  Commission  may  require.  The  whole  matter  of  cash 
deposit  is  left  to  the  discretion  of  the  Commission.  This  will 
make  possible  the  letting  of  contracts  by  sections  and  the 
saving  in  the  future  to  the  city  of  millions  of  dollars  of  con- 

struction work.  The  Board  of  Rapid  Transit  Railroad  Com- 
missioners is  to  have  full  control  of  all  future  roads  and  their 

appurtenances  when  constructed. 
It  may  contract  for  the  equipment  at  private  expense  and 

for  operation,  for  a  period  not  exceeding  twenty  years;  or  it 
may  equip  at  the  expense  of  the  city  and  contract  for  operation 
for  a  period  not  exceeding  ten  years,  with  renewals  in  either case. 
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OFFICE  CONFUSION 

BY  ACCOUNTANT 

To  one  who  has  had  the  opportunity  of  visiting  many  street 

railway  offices — accounting  and  operating — there  comes  the 
thought  how  these  offices  appear  to  other  eyes  than  his  own. 

And  he  also  wonders  how  they  appear  to  those  who  have  built 

and  arranged  them  as  they  are,  or,  in  other  words,  to  those  who 

are  responsible  for  the  present  condition  under  which  the  com- 
panies meet  their  public  and  their  visitors  from  other  localities. 

At  first  thought  it  would  seem  that  all  railway  offices  would, 

of  necessity,  be  more  or  less  alike — that  the  nature  of  the  busi- 
ness would  make  them  so.  But  the  actual  facts  prove  that  this 

is  far  from  the  fact.  Individuality  plays  an  important  part, 
and  it  is  not  as  far  from  the  truth  as  it  seems  to  say  that  the 

general  condition  of  the  company  and  property  can,  in  a 
measure,  be  gaged  by  the  condition  of  its  general  offices. 

As  an  instance,  not  long  ago  the  writer  had  occasion  to  visit 
the  offices  of  an  important  railway  company.  After  entering  a 

large  and  splendid  building,  which  was  entirely  devoted  to  the 

company's  purposes,  he  could  not  find  any  sign  or  directory 
of  the  location  of  the  different  departments  nor  any  one  to  give 

such  information.  So  it  became  necessary  to  try  doors — with- 

out signs  upon  them — until  some  one  was  found  to  assist  in  the 
location  of  the  officer  wanted.  Now,  this  company  is  in  a 

prosperous  condition,  but  its  operation  is  more  or  less  "happy- 
go-lucky,"  and  so  is  the  office. 

It  seems  that  a  company  would  always  serve  its  own  interest 

by  thinking  how  the  public  is  going  to  find  its  way  around  when 
bent  on  doing  business  with  it  in  its  own  home. 

The  most  pronounced  discord  in  office  arrangement  is  the 

habit  of  piling  packages  and  books  under  desks,  on  the  top  of 
cupboards,  on  window  sills  and  in  other  prominent  places. 
These  packages  are  usually  of  various  sizes  and  always  dusty, 
and  thev  are  nearly  always  subject  to  doubt  as  to  what  is  in 
them.  I  call  this  a  habit,  because  there  is  rarely  much  excuse 

for  it.  Every  office  has  a  place  for  filing  records,  sometimes 

not  large  enough,  it  is  true,  but  it  is  safe  to  say  that  there  is 
always  a  corner  or  other  vacant  spot  into  which  shelves  may  be 
placed  for  the  receipt  of  whatever  it  is  necessary  to  save  but  is 

not  valuable  enough  to  file  in  the  vault.  'Such  open  shelves  are 
easily  htmg  with  roller  shades  or  soft  curtains  to  keep  out  the 
dust — the  expense  is  small  compared  with  the  benefit  derived. 

Papers  so  filed  should  be  carefully  labeled.  This  is  of  as 

much  importance  as  the  labeling  of  a  book  upon  its  back,  fre- 
quently more  so. 

This  brings  up  the  relative  merits  of  filing  papers  in  packages 
wrapped  and  labeled  or  in  compact  pasteboard  boxes  labeled  on 
the  ends.  It  is  a  subject  for  each  company  to  decide  as  the 
element  of  expense  enters  into  the  question,  but  the  special 
boxes  have  advantages  in  the  matter  of  space  filling  and  ease 
of  handling  which  sometimes  offset  other  expense. 

I  am  also  led  to  wonder,  while  on  the  subject,  if  the  office 

manager  has  ever  gone  through  his  office  and  opened  every 
drawer  of  desks  and  tables  as  a  sort  of  inspection  tour?  There 

are  matters  always  covered  up,  and  the  result  of  such  an  in- 
spection will  be  a  surprise,  I  assure  you.  Not  so  very  long  ago 

the  writer  made  an  examination  of  a  property  whose  office  was 
in  such  condition  that  little  headway  could  be  made  until  the 

office  force  took  a  half-day  off  and  got  the  safe,  vault  and  desks 
in  something  like  order.  I  am  convinced  that  this  example  is 
not  a  wide  exception,  but  onlv  in  degree. 

The  first  excuse  for  confusion  is  lack  of  time  and  lack  of 

office  help,  but  it  is  a  rare  case  where  the  habit  of  proner  filing 
takes  more  time  and  more  help  than  the  lack  of  it.  The  hab't 
of  confus'on  is  a  bad  one,  and  usually,  if  not  alwavs.  the  office 
manap-er  is  the  one  at  fault,  for  it  is  well  understood  that  his 
ideas  govern  the  methods  of  work.    The  habit  of  system  and 

precision  is  easily  formed,  and  in  the  end  it  saves  money  to 
the  extent  of  ease  in  locating  papers,  and  it  is  not  unknown  that 

a  clean  and  well-regulated  office  is  an  asset  of  the  office  man- 
ager. I  know  of  one  instance  where  an  orderly  office — all  else 

being  equal — gained  an  invitation  to  join  another  company  to 
an  office  man  who,  with  the  impetus  gained  from  the  new  con- 

nection, coupled  with  his  orderly  habits,  has  since  materially 

widened  the  space  between  him'self  and  the  man  with  whom 
he  was  compared. 

It  is  not  necessary  to  enlarge  upon  or  discuss  the  relative 
merits  of  cleared  flat-top  desks  and  filled  roll  tops,  for  each  may 
be  clean  or  may  be  filled.  Each  has  advantages  of  its  own,  but 
it  is  well  to  touch  upon  the  subject  that  in  plans  for  new 
offices  consideration  may  be  given  it. 

It  should  be  borne  in  mind  that  the  office  is  not  simply  a 
place  in  which  to  do  the  office  work  of  the  company;  it  is  also 
the  place  where  the  public  is  received,  and  it  is  an  important 
point  of  contact  where  courtesy  and  cleanliness  will  have  much 
to  do  in  solving  or  dissolving  difficulties. 

There  is  a  well-known  saying  that  a  man  entering  an  office 
in  clean  clothes,  clean  linen  and  with  a  business-like  demeanor, 
will  always  receive  more  consideration  than  one  whose  linen 
is  soiled,  and  whose  face  is  dirty  and  unshaven.  Can  this  not 
be  applied  in  reverse  order?   I  think  it  can. 

Many  companies  at  the  present  time  prohibit  smoking  on  the 
part  of  the  office  employees,  for  the  reason  that  it  is  not  only 
offensive  in  a  closed  room,  but  it  is  expensive  in  the  point  of 

companies'  time  consumed  keeping  the  tobacco  lighted  and 
picking  it  up  and  laying  it  down.  But  the  cuspidores  for  the 
chewers  are  just  as  large  and  numerous  under  your  feet  as  ever. 

From  boyhood  up  to  be  "business  like"  is  impressed  upon 
the  youngster  as  one  of  his  best  targets  at  which  to  shoot  his 
new  ideas,  but  later,  in  the  anxiety  to  get  results,  office  appear- 

ances are  liable  to  be  overlooked  as  part  of  the  definition  of 
business  like. 

May  be  it  is  not  fair  to  compare  the  order  of  one's  home  with 
one's  office,  but  it  is  worthy  of  some  thought,  and  at  any  rate 
the  office  is  the  home  of  the  company. 

It  may  be  said  that  these  things  do  not  have  any  effect  upon 
the  success  of  the  company,  but  I  have  not  touched  upon  the 
mental  attitude  of  the  clerks  nor  of  the  officers  themselves 

while  working  in  clean,  orderly  offices,  as  compared  with  those 
in  confusion,  nor  upon  the  ultimate  effect  upon  the  work  itself, 
the  consideration  of  which  will  be  answer  enough. 

There  is  no  desire  to  scold  in  this  article,  but  simply  "to  stir 
up  by  putting  in  remembrance"  a  condition  which  has  grown  up 
as  a  habit  and  been  overlooked.    Details  are  watched  very 
carefully  at  the  present  time,  and  this  is  an  important  detail. 

  

NEW  POWER  HOUSE  AT  DUBUQUE 

Among  the  important  improvements  which  will  be  made  by 
the  Union  Electric  Company,  of  Dubuque,  la.,  the  coming  sea- 

son is  a  new  power  house  for  railway  and  lighting  purposes. 

There  will  be  two  2500-volt  three-phase  alternating  direct- 
connected  units  of  500-kw  capacity,  and  two  direct-current  rail- 

way units  of  the  same  capacity.  Sargent  &  Lundy,  of  Chicago, 
are  making  the  plans  for  the  new  station.  F.  L.  Dame,  formerly 
of  Tacoma,  took  charge  of  this  property  recently  as  general 
manager. 

About  $400,000  will  be  expended  in  improvements,  including 
the  new  power  house  and  also  a  car  house  and  additions  to 
park  facilities,  together  with  some  new  rails. 

 *^  

The  Twin  City  Rapid  Transit  Company  has  closed  a  contract 
with  the  Christensen  Engineering  Company  for  176  air  brake 
equipments,  which  will  completely  equip  all  of  the  Twin  City 

Rapid  Transit  Company's  double-truck  cars. 
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FINANCIAL  INTELLIGENCE 

The  Money  market 
Wall  Street,  Feb.  28,  1903. 

A  general  hardening  of  the  rates  for  time  money  during  the 

week  is  the  natural  outcome  of  the  very  rapid  depletion  in  bank- 
resources  which  has  been  in  progress  since  the  beginning  of  the 

month.  Last  Saturday's  Clearing  House  statement  showed  that 
this  process  has  by  no  means  exhausted  itself.  An  expansion  of 
$13,000,000  in  loans  combined  with  a  loss  of  over  $3,700,000  in 
cash,  brought  down  the  surplus  reserve  to  $9,000,000,  which  is  not 
only  well  below  the  corresponding  figure  of  last  year  and  the  year 
before,  but  is  the  lowest  for  the  period  in  the  last  fourteen  years. 
The  reasons  assigned  for  this  condition  are,  first,  that  the  in- 

terior markets  have  begun  to  draw  freely  upon  their  New  York 
deposits,  as  they  are  accustomed  to  do  at  this  season,  and,  second, 
that  heavy  borrowings  are  in  progress  outside  the  Stock  Ex- 

change, the  purpose  of  which  is  not  altogether  clear.  Either  the 
financing  of  syndicate  undertakings  are  the  cause  of  these  heavy 
demands  or  else  loans  are  being  shifted  in  quantity  from  Europe 
to  , this  country,  taking  advantage  of  the  ease  in  home  money  rates 
as  compared  with  those  abroad.  Very  likely  it  is  neither  one  nor 
the  other  of  these  factors,  but  both  of  them  in  a  certain  degree,  to 
which  the  recent  loan  increase  is  assignable.  Obviously,  how- 

ever, a  halt  must  very  soon  be  called  to  this  wholesale  creation 
of  new  bank  liabilities  or  the  situation  in  the  money  market  will 
become  uncomfortable.  Already  the  average  of  loans  from  sixty 
days  to  four  months,  which  a  fortnight  ago  was  4  per  cent,  has 
risen  to  4^  per  cent.  The  interior  currency  requirements,  more- 

over, must  be  expected  to  continue  for  another  month  at  least,  and 
the  outgo  through  the  Treasury  will  more  likely  increase  than 
diminish.  If  on  top  of  this  loans  were  to  be  extended  at  the  pace 
of  the  last  four  weeks  it  would  very  quickly  use  up  the  remaining 
surplus  reserve  and  bring  about  a  more  or  less  serious  pinch  in 
the  market.  We  do  not,  however,  expect  to  see  this  contingency 
actually  realized.  In  the  first  place  the  rise  in  money  rates  that 
has  already  occurred  has  eased  the  exchange  market  sufficiently 
to  preclude  all  idea  of  gold  exports.  Secondly,  we  ?re  in  a  posi- 

tion now  to  draw  exchange  against  anticipated  credits  abroad, 
that  is  to  borrow  from  Europe,  and  this  will  act  as  a  check  upon 
our  loan  expansion  if  it  does  not  produce  some  decrease  of  loans. 
Finally,  the  higher  money  market  which  is  bound  to  accompany 
the  low  bank  reserves  will  modify  the  cash  withdrawals  by  other 
domestic  centers  and  will  postpone  the  collection  of  cash  by  the 
trust  companies  in  compliance  with  the  recent  decision  requiring 
them  to  keep  reserves  of  their  own.  Surplus  will  probably  con- 

tinue to  shrink  for  the  next  few  weeks,  and  money  rates  will 
doubtless  work  higher,  but  the  present  resources  on  hand  ought 
to  suffice  to  tide  over  the  interval  before  the  season  of  increasing 
money  supply  and  rising  bank  reserves  in  April,  May  and  June. 
The  Stock  flarket 

During  the  four  business  days  which  have  intervened  since  the 
last  of  these  articles  nothing  of  importance  has  occurred  to 
change  the  position  of  the  general  stock  market.  Prices  as  a  rule 
have  had  a  downward  inclination,  but  there  have  been  frequent  in- 

terruptions in  the  shape  of  sharp  recoveries  and  certain  stocks 
have  moved  rather  vigorously  against  the  general  tide.  In  this  last- 
named  category  may  be  mentioned  in  particular  Copper,  Sugar, 
the  Wabash  issues,  St.  Louis  and  San  Francisco  and  one  or  two 
securities  of  less  note.  In  most  of  these  instances  special  in- 

centives have  appeared  which  would  account  for  their  advance 
even  in  face  of  an  unfavorable  market  position.  But  it  is  also 
clear  from  these  individual  advances,  as  well  as  from  other  indi- 

cations, that  the  present  market  is  pretty  well  under  control  of 
the  cliques,  and  that  the  supply  of  stocks  which  might  be  dis- 

lodged by  a  decline  is  comparatively  small.  This  being  the  case, 
good  judges  do  not  look  to  see  any  bear  campaign  make  much 
headway.  They  admit  that  the  chances  are  against  any  general 
rise  for  some  little  time,  but  they  expect  to  see  irregularity  and 
inertia  occasionally  relieved  by  rapid  movements  in  specialties, 
rather  than  any  important  weakness.  The  money  market  is  now, 
and  seems  likely  to  be,  the  controlling  influence  in  the  speculation. 
When  this  difficulty  is  removed,  as  is  hoped  for,  in  four  weeks  or 
so,  it  will  be  time  to  consider  the  prospects  for  a  reversal  of  the 
upward  movement  which  outside  financial  and  business  conditions 
plainly  justify. 

Interest  in  the  local  traction  stocks  has  centered  around  the 

"raid"  upon  Metropolitan  shares,  which  met  with  some  temporary 
success  in  the  closing  days  of  last  week.  The  prompt  denials  of 
the  sinister  rumors  which  were  circulated  on  that  occasion  has 
convinced  everyone  that  the  whole  operation  was  nothing  more 
than  a  bear  manceuvre  shrewdly  planned  and  skilfully  executed. 
There  is  certainly  nothing  in  the  published  earnings  of  the  Metro- 

politan Company  which  need  have  frightened  genuine  holders  into 
selling.  On  the  contrary,  advantage  was  no  doubt  taken  of  the 
break  to  pick  up  some  cheap  stock.  The  pressure  against  Metro- 

politan also  extended  to  Manhattan,  which  has  been  weaker  than 
for  some  time  past.  The  market  for  this  stock  has  reflecting 
liquidation  by  speculators  wishing  to  shift  their  capital  into  other 
quarters  which  seem  to  have  better  promise  of  activity.  Brook- 

lyn Rapid  Transit  showed  more  resistance  than  any  of  the  others 
to  the  selling  movement.  Its  action  tends  to  inspire  confidence 
in  the  ability  as  well  as  the  intention  of  the  inside  interests  to 
support  the  stock  whenever  circumstances  require  it. 

Philadelphia 

The  rumor  which  was  used  to  depress  Metropolitan  stock  in 
New  York  was  not  without  its  effects  upon  the  Philadelphia 
market,  owing  to  the  identity  of  interests  between  the  traction 
properties  of  the  two  cities.  Rapid  Transit  was  the  only  one  of 
the  three  leading  issues,  however,  to  show  any  weakness.  The 
stock,  which  had  risen  to  15^-^  a  week  ago,  broke  sharply  on 
Thursday  to  14^4,  and  did  not  recover  its  lost  ground.  On  the 
other  hand,  Philadelphia  Traction  held  very  steady  at  99,  and 
Union  Traction  at  47^i.  Accumulation  of  both  of  these  stocks 
appears  to  be  continuing.  There  were  no  other  important  trans- 

actions in  the  street  railway  securities  during  the  weeek.  Sales 
were  reported  in  Railways  General  at  4^/2,  Consolidated  Traction 
of  New  Jersey^at  65,  and  United  Traction  of  Pittsburg  preferred  at 
51,  all  of  them  unchanged  from  the  last  previous  quotations. 
Chicago 

The  latest  gossip  in  connection  with  the  Chicago  traction  deal 
is  that  J.  P.  Morgan  &  Company  have  been  quietly  picking  up 
City  Railway  shares  and  have  acquired  a  large  block  at  private 
sale  recently.  This  rumor  finds  as  yet  no  confirmation,  however, 
outside  of  speculative  circles.  A  few  lots  of  the  stock  have 
changed  hands  in  the  open  market,  some  of  it  as  low  as  221,  but 
the  greater  part  at  225.  Union  Traction  trust  receipts,  issued 
against  deposits  of  the  stock  with  the  Protective  Committee,  were 
traded  in  for  the  first  time  this  week,  selling  at  g}i  and  10.  Union 
Traction  common  shares  have  been  again  rather  heavy  around  10. 
Desultory  liquidation  continues  in  Lake  Street  Elevated,  with 
sales  as  low  as  6^4  and  only  a  fractional  rally  thereafter.  Metro- 

politan issues,  reflecting  neglect  more  than  pressure  to  sell,  are 
weak,  the  common  dropping  to  34^^,  later  recovering  to  sS/i,  and 
the  preferred  declining  from  85^^  to  84^.  Northwestern  stocks 
are  also  heavy,  with  scattering  sales  at  31  for  the  common  and  70 
for  the  preferred. 

Other  Traction  Securities 

What  appears  to  be  a  fresh  attempt  to  start  speculation  in  the 
Massachusetts  Electric  stocks  has  proceeded  with  difficulty  owing 
to  the  dullness  of  the  general  market.  Nevertheless,  the  common 
got  up  at  one  time  to  37H,  which  is  two  points  higher  than  it  was 
two  weeks  ago,  while  the  preferred  rose  from  92  to  92^^.  In  both 
instances  business  was  unusually  active.  Boston  Elevated  again  did 
nothing,  simply  holding  its  own  around  151.  West  End  common 
sold  at  97 and  gdj/g.and  the  preferred  at  iis^and  115.  Profit-taking 
has  been  a  feature  in  the  United  Railway  securities  on  the  Balti- 

more Exchange.  Although  the  stock  has  hardly  had  any  rise  to 
speak  of  lately,  it  reacted  from  14  to  13^4  on  very  liglit  sales.  The 

income  bonds  meanwhile  fell  oft'  from  68j4  to  68}/2,  and  the  general 
4s  from  97  to  96^.  Norfolk  Railway  5s,  after  a  long  spell  of  in- 

activity, suddenly  jumped  up  three  points  to  113.  Nashville  Rail- 
way shares  sold  at  4H.  City  Passenger  (Baltimore)  5s  at  108,  Ana- 

costia  and  Potomac  5s  at  100,  and  Charleston  Electric  Railway  5s 
at  106.  On  the  New  York  curb  St.  Louis  Transit,  after  holding 
steady  for  a  time  at  30,  broke  suddenly  on  the  sale  of  300 
shares  to  28->4-  Intcrborough  Rapid  Transit  (50  per  cent  paid) 
sold  down  to  iii  and  then  rallied  to  iii-)4,  while  the  full  paid 
stock  rose  from  112  to  ii2;-2.  American  Light  and  Traction  stocks 
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were  in  some  demand,  the  common  selling  at  60  and  the  preferred 
from  95  to  96.  San  Francisco  4s,  interest  on,  were  comparatively 
steady  around  8i.  Other  sales  for  the  week  comprised:  New 
Orleans  preferred  at  42  to  42^4,  the  4H  per  cent  bonds  at  78;^, 
Brooklyn  City  Railroad  at  245^^,  Brooklyn  Rapid  Transit  new  4s 
at  86,  Nassau  Electric  4s  at  83^,  St.  Louis  Transit  5s  at  95  to  9514. 
United  Railways  of  St.  Louis  4s  at  84^,  and  Washington  Trac- 

tion 4s  at  80. 
Tractions  were  more  active  on  the  Cleveland  E.Kchange  last 

week.  Sales  numbered  2062  shares.  The  new  Nortliern  Ohio 
Traction  &  Light  stock  had  a  decided  run,  and  sales  numbered 
1508  shares,  advancing  from  19^2  to  24,  with  a  small  lot  at  25.  In 
view  of  the  remarkable  increase  in  earnings  for  this  road,  friends 
of  the  stock  think  it  is  due  for  a  further  advance.  Cleveland  Elec- 

tric and  Cleveland  City  were  both  weak  with  nothing  to  account 

for  it.  The  former  sold  at  85  for  200  shares,  the  previous  week's 
range  being  from  86!/2  to  88.  A  small  lot  of  Cleveland  City  sold 
at  ioi')<4,  a  decline  from  105.  The  new  Cleveland  &  Southwestern, 
which  succeeds  the  Cleveland,  Elyria  &  Western,  established  an 
initial  cjuotation  of  30,  100  shares  selling  at  that  figure.  There 
were  bids  for  more,  but  none  offered.  Two  small  lots  of  Lake 
Shore  Electric  common  sold  at  14  and  I4'2.  and  two  small  lots  of 
Western  Ohio  receipts  at  26%  and  27. 
On  the  Cincinnati  Exchange  tractions  were  unusually  active. 

Sales  numbered  about  5500  shares  of  stock  and  about  250,000 
worth  of  bonds.  Cincinnati  Street  Railway  sold  to  the  extent  of 
1898  shares,  ranging  from  142  to  143.  Cincinnati  &  Hambleton 
common  sold  for  1871  shares  at  from  44  to  4414-  Ciricinnati,  Day- 

ton &  Toledo  5s  had  a  pronounced  run,  and  $igi,ooo  worth 
changed  hands  at  between  87]^  and  88^,  the  latter  the  closing 
figure.  The  Cincinnati,  Dayton  &  Toledo  stock  sold  to  the  ex- 

tent of  372  shares,  ranging  fiom  38  to  39.  Toledo  Railway  & 
Light  Company  sold  to  the  extent  of  797  shares,  at  from  35  to  36^8. 

Columbus,  Delaware  &  M.'irion  5s  sold  to  the  extent  of  $47,000 
worth,  all  at  loi. 

Securities  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 
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Iron  andJSteel 

The  tendency  toward  firmer  prices  in  pig  iron  seems  to  have 
been  emphasized,  if  anything,  during  the  week.  The  bad  weather 
has  impeded  the  movment  of  railway  traffic,  still  further  intensi- 

fying the  already  serious  freight  blockade.  This  has  reacted  upon 
the  iron  market,  increasing  the  difficulties  of  obtaining  prompt 
delivery  of  raw  material,  restricting  production  of  pig  iron  and 
stifYening  prices.  The  Iron  Age  notes,  however,  that  consumers 
are  still  clinging  to  the  idea  that  they  can  obtain  belter  terms  for 
their  second  half-year  requiiements  by  wailing.  Steel  is  quiet, 
with  some  inquiry  for  foreign  billets,  but  no  new  business.  Bars 
arc  active,  and  so  is  plate  and  structural  material.  In  the  last- 
named,  builders  have  about  given  up  all  hope  that  they  can  obtain 
easier  prices  by  delaying  their  purchases  now.  Quotations  are  un- 

changed on  the  basis  of  $22  to  $23.50  for  Bessemer  pig  iron,  $30 
to  $31  for  Bessemer  steel,  and  $28  for  steel  rails. 
Metals 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  lake, 
12.90  to  13  cents,  tin  29^^  cents,  lead  4%  cents,  and  spelter  5  to  5-05 
cents. 

AMENDING  THE  PENNSYLVANIA  RIPPER  OF  1 90 1 

Senator  Focht,  one  of  those  who  put  through  the  famous 

"rippers"  in  Pennsylvania  in  1901,  has  introduced  in  the  Legisla- 
ture a  bill  to  amend  the  elevated  and  underground  railway  act  of 

June  7,  1901.  The  original  act  says  that  corporations  may  con- 
struct branches  and  extensions,  but  shall  first  file  in  the  office  of 

the  Secretary  of  the  Commonwealth  a  resolution  of  the  board  of 
directors  approved  by  the  stockholders  giving  the  route  of  such 
branches  and  extensions.  The  part  of  the  act  is  amended  so  as 
to  provide  that  corporations  incorporated  under  the  act  may  con- 

struct branches  and  extensions,  but  that  these  shall  first  be  filed  in 
the  office  of  the  Secretary  of  the  Commonwealth  a  resolution  of 
the  board  of  directors  approved  by  the  stockholders  giving  the 
route  of  such  branches  and  extensions,  and  every  company  incor- 

porated under  the  provisions  of  the  act  is  authorized  and  em- 
powered, with  the  consent  of  the  local  authorities  of  any  city, 

borough  or  township  within  which  said  railway  is  located,  to 
abandon  any  portion  of  its  road  without  prejudice  to  its  right  to 
operate  or  complete  and  operate  the  remaining  portion  of  its 
railway  by  appropriate  action  of  its  board  of  directors  with  the 
aproval  of  a  majority  of  its  stockholders.  The  amendment  further 
provides  that  every  company  incorporated  under  this  act  shall 
have  the  right  to  use  any  part  or  all  of  the  tracks  of  any  other 
company  incorporated  under  this  act,  provided  the  consent  of  such 
other  is  expressed  by  a  resolution  of  its  board  of  directors  and 
ratified  by  a  vote  of  a  majority  in  value  of  the  stockholders  of  the 
company.  Such  use  may  be  exclusive  or  in  conjunction  with 
such  other  company  as  the  said  companies  shall  agree,  and  com- 

panies incorporated  under  the  original  act  are  to  have  the  right  to 
merge  their  several  rights,  privileges  and  franchises  with  other 
companies  so  incorporated  whenever  in  the  opinion  of  the  di- 

rectors and  stockholders  of  such  companies  it  shall  be  for  their 
mutual  interest.  However,  such  merger  is  not  to  take  place  until 
a  resolution  to  that  effect  has  been  adopted  by  the  boards  of 
directors  of  the  respective  companies.  It  is  also  provided  that 
"whenever  two  or  more  roads  shall  be  merged  the  commencement 
of  work  in  good  faith  upon  any  part  of  the  route  of  any  of  such 
merged  roads  shall  be  held  to  be  a  commencement  upon  all 
the  merged  lines  or  roads  within  the  meaning  of  this  act  and  a 
complance  with  the  provisions  hereof  as  to  the  time  within 
which  work  must  be  commenced,  provided,  however,  that 
the  work  shall  be  completed  within  five  years  upon  all  the  said 
merged  roads  unless  the  time  for  such  completion  shall  be  ex- 

tended by  the  proper  local  authorities  of  the  city,  borough  or 

township  within  which  the  said  roads  are  located." 

NO  STRIKE  ON  THE  CHICAGO  CITY  RAILWAY 

Danger  of  a  strike  of  the  employees  of  the  Chicago  City  Rail- 
way Company  has  been  removed  by  the  action  of  the  employees  in 

deciding  to  submit  their  differences  to  a  board  of  arbitration.  The 
arbitrators  are  to  be  selected  v.  ithin  a  few  days,  and  they  will  begin 
at  once  the  work  of  taking  testimony.  A  joint  com.mittee  of  the 
union  appeared  before  Gem.'ral  Manager  McCulloch,  of  the  com- 

pany, on  Feb.  20,  and  each  of  the  committee  was  presented  a 
written  reply  containing  the  arbitration  offer.  After  a  few  hours 
of  deliberation  the  employees  decided  to  accept  the  offer. 
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NEWARK  GRADE  CROSSING  ACCIDENT 

A  trolley  car  crowded  with  boys  and  girls  on  their  way  to  school 
was  wrecked  at  Newark,  Feb.  19,  on  a  grade  crossing  at  the  foot 
of  the  slight  hill  in  Clifton  Avenue.  The  rails  were  slippery  and 
the  motorman  was  unable  to  control  the  car.  It  crashed  through 
the  railroad  safety  gates  that  had  been  lowered,  and  out  on  the 
Delaware,  Lackawanna  &  Western  Railroad  tracks  in  front  of  an 
eastbound  express  train.  The  trolley  car  struck  the  locomotive 
in  front  of  the  engineer's  cab,  and  the  train  tore  the  car  to  pieces, 
killing  eight  of  the  young  passengers  and  injuring  twenty-six 
more,  some  seriously.    One  has  since  died  from  injuries. 

The  crossing  where  the  accident  occurred  lies  between  two  hills, 
over  which  the  tracks  of  the  North  Jersey  Street  Railway  Com- 

pany run  along  Clifton  Avenue.  On  the  south  of  the  railroad  the 
hill  rises  at  a  grade  of  about  5  per  cent  for  a  distance  of  a  little 
more  than  one  block,  or  to  a  point  a  short  distance  beyond  Orange 
Street.  On  the  north  the  incline  is  about  the  same,  but  in  that 
direction  it  rises  for  a  little  more  than  three  blocks. 

Trolley  cars  going  north  or  south  on  the  Clifton  Avenue  line 
are  required  to  stop  at  the  bottom  of  the  hill  before  proceeding 
across  the  railroad  tracks.  Crossing  gates  are  lowered  at  the  ap- 

proach of  a  train,  but  whether  these  gates  are  up  or  down,  the 
stop  must  be  made,  according  to  the  rules  of  the  street  car  com- 

pany, and  the  conductor  must  go  ahead  and  see  that  the  tracks  are 
clear  before  the  trolley  car  ci  esses.  The  slippery  rails  made  all 
of  these  precautions  worthless,  as  the  motorman  lost  control  of  the 
car  absolutely. 
An  investigation  has  been  in  progress  since  the  accident,  in 

which  business  men  of  the  city  and  the  officials  have  co-operated. 
A  meeting  was  held  before  the  Board  of  Works,  at  which  Vice- 
President  David  Young,  Superintendent  Charles  M.  Shipman  and 
Trackmaster  A.  W.  Pratt,  of  the  North  Jersey  Street  Railroad 
Company,  and  ex-Chief  Engineer  j\IcFarland,  of  the  Delaware, 
Lackawanna  &  Western  Railroad,  appeared. 

Mr.  Young  produced  a  contract  signed  in  June,  1898,  by  Super- 
intendent Reasoner,  of  the  railroad  company,  in  which  it  was 

agreed  to  co-operate  with  the  trolley  company  in  installing  at  the 
Clifton  Avenue  crossing  a  derailing  device,  to  be  locked  auto- 

matically by  electricity  and  operated  in  connection  with  the  block 
signals  of  the  steam  road  whenever  a  train  approached  within  1200 
ft.  of  the  crossing.  That  would  make  it  impossible,  according  to 
Mr.  Young,  for  a  trolley  car  to  go  within  75  ft.  of  the  tracks  at  this 
crossing  until  a  train  had  passed,  when  the  rails  could  be  switched 
into  place  again.  Mr.  Young  further  stated  that  a  similar  system 
had  been  installed  at  the  Bloomfield  Avenue  crossing  of  the  Lack- 

awanna and  the  trolley  line,  and  had  worked  well  since  1899.  The 
switches  for  the  system,  Mr.  Young  continued,  had  been  hauled 
to  the  Clifton  Avenue  crossing,  but  Chief  Engineer  McFarland 
had  refused  to  co-operate  with  the  trolley  company,  and  the 
system  never  was  installed.  The  switches  finally  were  hauled 
away. 

Mr.  McFarland  denied  that  he  had  ever  heard  of  such  an  agree- 
ment, and  said  that  the  device  described  could  not  be  operated 

successfully  where  there  were  trains  passing  every  few  minutes 
throughout  the  day. 

"When  a  signal  showing  that  a  trolley  car  was  approaching  was 
seen  by  our  engineers,"  Mr.  McFarland  is  quoted  as  saying  at  the 
hearing,  "they  would  heed  it  were  the  signals  made  not  too  fre- 

quently. But  v/here  they  were  there  every  few  minutes,  as  at 
Clifton  Avenue,  the  engineers  soon  would  disregard  the  signals. 

They  would  simply  say:  'Oh,  that's  only  a  trolley  car;  it  will  be 
across  before  I  get  there.'  " 
"Do  you  mean  to  say  that  your  engineers  would  deliberately 

disregard  a  danger  signal?"  exclaimed'  Mayor  Doremus,  in  amaze- ment. 

"Well,  human  nature  is  human  nature,"  was  the  reply.  "I  don't 
believe  in  making  the  danger  signal  too  common." 

It  was  finally  decided  by  the  Board  that  the  steam  and  trolley 
railroad  officials  should  confer  and  report  to  the  Board  a  plan  for 
installing  a  derailing  system  at  the  crossing  immediately. 
When  asked  after  the  meeting  regarding  the  statements  that  no 

evidence  of  sanding  could  be  found  on  the  rails  on  which  the 
trolley  car  had  slipped,  Superintendent  Shipman  said: 

"The  forward  part  of  the  car  was  smashed  to  pieces,  and  I  can- 
not say  of  my  own  knowledge  whether  there  was  any  sand  in  the 

sand-box  at  that  end  or  not,  but  I  do  know  that  the  sand-box  at 
the  rear  end  of  the  car  was  two-thirds  full  of  sand,  for  I  myself 
filled  my  hat  with  sand  from  that  box  after  the  accident,  to  put 
on  the  rails  to  enable  the  assisting  car  to  haul  it  away.  All  our 
sand  is  heat  dried,  and  runs  freely  from  the  box.  Furthermore,  I 
want  to  contradict  the  report  that  the  car  was  fitted  only  with  a 
hand-brake.  It  was  fitted  with  an  electric  brake  of  the  latest 
pattern.    There  is  not  the  slightest  doubt  but  tli.il  the  wlu'els  of 

that  car  were  locked  and  that  it  slid  along  as  would  a  sled.  No 
brake  could  stop  it.  Furthermore,  we  not  only  have  sand  in  our 
cars,  but  in  bad  weather  we  have  special  men  stationed  at  bad  de- 

clivities like  that  at  Clifton  Avenue,  whose  business  it  is  to  keep 
the  tracks  sanded.  We  had  a  man  there  Thursday  morning,  and 

there  was  sand  on  the  tracks." On  Feb.  24  the  special  committee  appointed  by  the  Board  of 
Trade  to  investigate  the  cause  of  the  trolley  wreck  submitted  its 
report  to  the  Giand  Jury  with  an  urgent  request  that  immediate 
action  be  taken  by  that  body.  At  a  meeting  of  the  Board  of  Trade 
a  communication  from  a  member  of  the  committee  was  read, 
charging  the  company  with  negligence. 

ANOTHER  ACCIDENT  AT  ORANGE 

A  trolley  car  of  the  Orange  &  Passaic  Valley  Railway,  laden 
with  men  and  women  on  their  way  to  work,  crashed  through  the 
lowered  gates  of  the  Lackawanna  Railroad  at  the  Orange  Station, 
and  stopped  with  its  fender  under  one  of  the  cars  of  a  train  which 
was  just  about  moving  out  of  the  Orange  Station  on  Tuesday 
morning.  The  trolley  car  was  going  down  a  grade  which  is  near 
the  crossing,  and  the  motorman,  John  Ober,  who  was  discharged 
by  Superintendent  Ely  immediately  after  the  accident,  lost  control 
of  the  car,  and  in  his  haste  forgot  to  use  the  sand-box. 

Ober  explains  the  accident  by  stating  that  there  were  a  number 
of  people  in  the  car  who  were  desirous  of  catching  the  train  which 
was  standing  in  the  station,  and  he  raced  for  it.  When  he  tried 
to  stop  he  found  he  could  not.  People  in  the  car  saw  their  peril, 
and  there  was  an  immediate  panic  and  a  wild  scramble  to  get  out 
of  the  car.    Many  received  bruises  and  scratches  in  the  stampede. 
The  wreckage  at  the  smashed  gate  had  barely  been  cleared 

away  when  along  came  another  car  of  the  same  line  down  the  hill, 
and  the  motorman  of  this  car,  too,  lost  control  of  the  vehicle. 
There  was  no  train  on  the  crossing,  but  there  was  a  milk  wagon, 
and  into  this  the  car  ran  full  tilt,  partially  wrecking  it  and  knock- 

ing the  horse  down. 

 *^  ■ 
FAST  RUN  ON  ELECTRIC  ROAD 

Car  No.  53  of  the  Schenectady  Railway  Company,  which  is 

operated  on  the  Albany  Division  of  that  company's  system,  made 
a  remarkable  showing  in  a  recent  trial  run  during  the  regular 
hours  of  traffic.  A  run  from  the  Federal  Building,  in  Albany,  to 
the  car  houses  in  Schenectady,  carrying  several  officials  of  the 
road,  was  made  in  20  minutes  and  22  seconds.  Taking  into  con- 

sideration the  time  lost  by  running  at  the  rate  of  8  miles  an  hour 
within  the  city  limits  of  Albany  and  Schenectady,  as  demanded  by 
the  ordinances  of  these  two  cities,  it  is  estimated  that  the  car  must 
have  made  through  the  country  section  of  the  division  over  2  miles 
a  minute. 

Since  the  time  this  test  was  made  the  car  has  demonstrated  that 
the  regular  run  between  this  city  and  Albany,  carrying  eighty 
people  and  more,  can  be  made  in  less  than  30  minutes.  Much  of 
the  credit  for  this  remarkable  performance  is  attributed  by  the 
officials  of  the  railway  company  to  the  installation  of  two  new 
trucks  built  by  the  J.  G.  Brill  Company,  of  Philadelphia,  and 
known  as  No.  27-E-2.  The  exact  time  made  on  the  run  was  20 
minutes  and  22  seconds,  and  the  distance  covered  was  15.01  miles, 
of  which  2.49  miles  were  within  the  city  limits  of  Albany,  and  1.96 
miles  within  the  Schenectady  limits.  Three  dead  stops  wxre  made 
along  the  route.  Four  new  motors  have  also  been  put  in  position 
under  the  car,  furnishing  500  hp.  All  of  the  cars  in  the  system  are 
to  be  similarly  equipped. 

OFFICIAL  FIGURES  OF  THE  RAILWAYS  OF  CANADA 

The  annual  report  of  the  Department  of  Railways  and  Canals 
of  Canada  is  in  press.  The  report  contains  statistics  of  all  the 
railways  in  the  Dominion,  and  is  to  a  great  extent  an  index  of 

Canada's  growth.  The  report  this  year  shows  many  marked  in- 
creases, and  below  are  given  the  official  figures  in  regard  to  the 

electric  railways  of  the  Dominion:  There  are  558  miles  tof  electric 
railway  laid.  The  gross  capital  invested  is  $41,593,063,  of  which 
municipal  and  other  aid  composed  $173,000.  The  number  of  miles 
ill  operation  is  557.  The  gross  earnings  were  $6,486,438;  increase, 
$778,155;  the  working  expenses,  $3,802,855;  increase,  $367,692,  leav- 

ing the  net  earnings  $2,683,583;  increase,  $350,463.  There  were 
passengers  carried,  137,681,402;  increase,  16,744.746.  Freight  car- 

ried amounted  to  266,182  tons;  decrease,  21,744  tons.  The  car- 
mileage  was  35,833,841. 
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FROM  IROCHESTER  TO  GENEVA 

Work  on  the  Rochester  &  Eastern  Rapid  Railway,  now  under 
construction  from  Rochester  through  Canandaigua  to  Geneva,  is 
being  pushed  just  as  rapidl}-  as  the  present  severe  weather  will 
permit,  and  the  prediction  is  made  that  the  road  will  be  in  oper- 

ation between  Rochester  and  Canandaigua  early  in  July. 
The  roadbed  between  Rochester  and  Canandaigua  has  been  en- 

tirely graded,  and  a  portion  of  the  track  has  been  laid  outside  of 
the  city  limits.  Active  preparations  are  being  made  to  complete 
the  laying  of  track  as  soon  as  the  ground  is  in  condition  in  the 
spring.  These  preparations  consist  of  the  hauling  and  distribu- 

tion of  rails  and  ties  along  the  line.  With  the  exception  of  a  short 
distance  outside  of  Rochester  and  in  the  villages  through  which 
the  line  will  pass,  the  road  is  being  built  on  a  private  right  of  way. 
The  original  route  along  the  public  highway  has  been  almost  en- 

tirely abandoned.  The  route  which  has  been  substituted  is  shorter, 
straighter  and  more  direct,  there  being  but  two  sharp  curves  along 
the  entire  line. 

The  power  station  is  being  erected  at  Canandaigua,  and  is  in  an 
advanced  stage  of  construction.  The  building  proper  is  practi- 

cally completed.  The  foundations  for  the  machinery  are  com- 
pleted, and  the  installation  of  the  apparatus  will  be  begun  at  once. 

In  addition  to  the  main  station  at  Canandaigua,  there  will  be  three 
sub-stations.  The  contract  for  all  the  electrical  apparatus  for 
these  stations  is  held  by  the  Westinghouse  Company.  The  equip- 

ment is  to  include  two  650-kw  390-volt  three-phase  engine-type 
alternators,  which  will  be  direct  connected  to  cross-compound 
engines  running  at  150  r.  p.  m.;  seven  300-kw  three-phase  rotaries; 
four  500-kw  and  nine  200-kw  oil-cooled  transformers,  arranged 
for  stepping  up  the  current  to  16,500  vo}ts,  and  two  37^-kw 
direct-current  engine-type  exciters  operating  at  about  320  r.  p.  m. 
The  contract  with  the  Westinghouse  Company  also  includes 

switchboards,  high-tension  switches  and  lightning  arresters  for  the 
main  generating  station,  and  three  sub-stations.  The  Comstock- 
Haigh-Walker  Company  is  building  and  equipping  the  road. 

 ♦♦^  

INCREASE  IN  WAGES  OF  EMPLOYEES  OF  THE  MASSACHU- 
SETTS ELECTRIC  COMPANIES 

The  Massachusetts  Electric  Companies,  controlling  all  the  elec- 
tric street  car  lines  in  Eastern  Massachusetts  outside  of  Boston, 

have  granted  the  request  of  their  employees  for  increased  wages. 
The  decision  was  announced  Feb.  15.  It  affects  2522  conductors 
and  motormen,  who  are  divided  into  six  classes,  the  average  in- 

crease for  all  being  12.18  per  cent,  or  $154,667,  based  on  last  year's pay  rolls.    The  classification  and  increase  is  as  follows: 
In  class  No.  i,  26.25  per  cent;  an  increase  from  nominal  to  18 

per  cent. 
In  class  No.  2,  15.42  per  cent;  an  increase  from  nominal  tu  5 

per  cent. 
In  class  No.  3,  18.36  per  cent;  an  increase  from  nominal  to  10 

per  cent. 
In  class  No.  4,  18.52  per  cent;  an  increase  from  nominal  to  15 

per  cent. 
In  class  No.  5,  11. 10  per  cent;  an  increase  from  nominal  to  20 

per  cent. 
In  class  No.  6,  9.55  per  cent;  an  increase  from  nominal  to  25 

per  cent. 
Men  in  class  No.  i  at  present  receive  rates  varying  from  17  to 

20  cents  per  hour.  Twenty-three  per  cent  of  the  total  number  of 
this  class  receive  an  increase  varying  from  11  to  18  per  cent,  and 
SO  per  cent  of  them  will  within  two  months  be  advanced  to  class 
No.  2. 

THE  SITUATION  AT  WATERBURY 

There  is  no  change  in  the  situation  at  Waterbury,  Conn,  where 
the  employees  of  the  local  railway  lines  of  the  Connecticut  Rail- 

way &  Lighting  Company  are  on  strike.  Cars  are  still  operated 
under  the  protection  of  the  police,  but,  ̂ spite  this,  acts  of  vio- 

lence continue.  For  the  most  part  the^emonstration  are  con- 
fined to  stone-throwing,  but  in  the  outlying  districts  plots  to 

dynamite  cars  have  been  discovered.  As  a  safeguard  to  pas- 
sengers, the  windows  of  some  of  the  cars  now  in  operation  are 

covered  with  heavy  wire  netting.  On  Feb.  23  the  motorman  of  a 
car  was  stoned  by  the  occupants  of  the  labor  union  'bus,  and  was 
knocked  senseless.  A  new  feature  of  the  strike  developed  Feb. 
23,  when  six  lamp  trimmers,  who  trim  the  electric  arc  lamps  which 
light  the  city,  went  out  on  strike.  Power-station  employees  were 
called  upon  to  do  the  work  of  these  men,  so  the  lighting  service 
was  not  seriously  afTected. 

SOLmfflED  OIL 

The  term  solidified  oil  has  probably  never  before  been  applied 
to  a  lubricant,  yet  it  is,  however,  an  exact  description  of  a  lubri- 

cant now  being  placed  on  the  market  by  the  Bruck  Solidified  Oil 
Company,  of  Boston.  It  is  distinguished  from  saponified  oil  or 
grease  by  the  fact  that,  although  it  is  solid,  it  contains  absolutely 
no  alkalies,  acids,  chemicals  or  water.  It  is  a  pure  mineral  oil, 
whose  specific  gravity  before  solidification  is  23;  fire  test,  450  to 
475,  and  viscosity,  375.  The  most  remarkable  property  of  this 
lubricant,  however,  is  its  ability  to  withstand  heat  and  cold.  It 
requires  250  degs.  of  heat  to  melt  it  into  a  liquid.  After  this 
heat  is  withdrawn,  however,  the  oil  immediately  solidifies  again. 
It  has  stood  a  temperature  of  30  degs.  below  zero  in  actual  service 
without  showing  any  sign  of  freezing.  It  will  not  gum  or  con- 

geal, but  111  service  it  remains  in  its  original  form  until  used  'ip. 
In  actual  practical  tests  made  under  the  supervision  of  the  com- 

pany on  some  of  the  leading  electric  railroads  in  the  East,  journal 
boxes  packed  with  solidified  oil  have  been  left  untouched  for 
eleven  months,  the  car  running  over  60,000  miles  without  replen- 

ishing or  receiving  any  attention  whatever.  This  statement  is 
certified  by  letters  from  the  leading  roads  in  the  East,  and  the 
company  has  gathered  much  valuable  data  upon  the  performance 
on  these  lines.  The  process  by  which  the  pure  mineral  oils  used 
in  the  manufacture  of  this  lubricant  is  solidified  after  being  prop- 

erly proportioned  and  mixed  is  the  invention  of  J.  N.  Bruck,  who 
has  spent  many  years  experimenting  on  this  particular  product. 
His  object  was  to  supply  an  oil  which  would  be  suitable  for  the 
lubrication  of  bearings  on  electrical  machinery,  especially  motor 
and  journal  bearings  on  the  rolling  stock  of  electric  roads.  These 
bearings,  being  exposed  to  all  kinds  of  weather  and  used  under 
exacting  conditions,  are  more  liable  to  give  trouble  than  bearings 
of  other  machinery  or  those  less  exposed.  Ordinary  oils  and 
greases  will  congeal  in  cold  weather  and  run  in  hot  weather. 
Solidified  oil,  being  practically  immune  from  heat  and  cold,  re- 

maining always  the  same  under  all  conditions,  will  never  congeal 
nor  run.  It  will  lessen  the  chances  of  the  bearings  becoming 
overheated  or  the  oil  running  out  in  hot  weather,  making  the 
tread  of  the  wheel  slippery,  hindering  the  operation  of  the  orake- 
shoe  when  applied. 
The  application  of  solidified  oil  is  simple  and  direct.  It  is  ap- 

plied in  cups,  in  waste  or  through  felt  wicking.  The  oil  applied 
in  cups  is  heavy,  and  is  especially  adapted  for  motors.  That  ap- 

plied in  waste  is  used  mostly  for  journals.  After  being  packed 
in  the  journals  it  is  guaranteed  to  last  six  months  without  touch- 

ing or  replenishing.  A  soft  form  of  oil  is  also  manufactured, 
which  is  applied  by  being  fed  through  felt  wicking.  This  form  of 
solidified  oil  is  probably  the  only  known  lubricant  which  will  suc- 

cessfully feed  through  felt  wicking  or  waste,  especially  m  cold 
weather. 

The  immense  advantage  that  an  oil  of  this  form  and  composi- 
tion has  over  the  ordinary  oils  and  greases  can  readily  be  seen 

and  appreciated.  The  manufacturer  of  this  product  is  the  Bruck 
Solidified  Oil  Company,  of  Boston,  which  has  been  incorporated 
with  $50,000  capital  stock.  The  officers  are:  President,  Fred- 
crick  Kendall;  vice-president  and  manager,  J.  N.  Bruck;  assistant 
manager,  F.  C.  Dennis;  treasurer,  J.  T.  Lennox;  secretary,  An- 

drew A.  Highlands. 

—    ̂ ANOTHER  VICTORY  FOR  ELECTRIC  RAILWAY 

Another  attempt  by  the  New  York  Central  Railroad  to  block 
the  building  of  a  proposed  electric  railway  has  resulted  disas- 

trously to  the  company,  for  the  Appellate  Division  of  the  Su- 
preme Court,  in  the  action  brought  by  the  New  York  Central 

Company  against  the  Auburn  &  Syracuse  Electric  Railroad  Com- 
pany, has  decided  in  favor  of  the  electric  railway  company.  It 

appears  that  the  Auburn  &  Syracuse  Company  was  building  its 
road  in  sections,  extending  it  a  piece  at  a  time  with  the  ultimate 
object  of  extending  the  line  from  Auburn  to  Syracuse.  The 
Central  brought  an  action  asking  for  an  injunction  restraining  the 
electric  railway  company  from  extending  its  road  from  Skaneateles 
to  Syracuse,  claiming  that  the  electric  railway  company  was  cir- 

cumventing the  statute  and  under  cover  of  the  extension  which  is 
permitted  by  the  statute,  was  to  build  a  road  over  an  entirely  new 
line,  and  one  not  suggested  in  its  original  certificate  of  public 
necessity  and  convenience.  The  action  was  first  brought  before 
Justice  Andrews,  who  dismissed  the  complaint  on  the  ground  that 
the  road  was  being  built  in  compliance  with  the  statute.  The 
Central  took  an  appeal  to  the  Appellate  Division,  and  that  court 
has  now  handed  down  a  unanimous  decision  in  favor  of  the  elec- 

tric railway  company. 
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MOTORMEN  AND  CONDUCTORS 

"How  Street  Car  Men  Live"  was  the  subject  of  a  lecture  re- 
cently delivered  by  Robert  Erskine  Ely  at  the  League  for  Political 

Education,  in  which  he  reviewed  the  wages,  hours  of  work  and 
difficulties  of  the  employees  of  the  trolley  and  elevated  railways  of 
New  York.  Among  other  things  he  said:  "As  a  class,  street  car 
employees  are  not  so  well  paid  in  comparison  with  wages  earned 
in  other  occupations  that  their  lot  is  desirable,  although  they  are 
Ijetter  off  than  teaiiisters  and  e.xpress  drivers.  By  working  seven 
days  a  week  a  conductor  on  the  trolley  car  or  elevated  train  or 
a  motorman  earns  from  $13  to  $15.  The  income  of  these  men, 
when  they  have  reached  the  highest  limit  possible  to  them,  is  only 
about  half  the  maximum  income  of  the  fireman  or  police  patrol- 

man." Mr.  Ely  and  others  who  criticise  the  transportation 
companies  fail  to  realize  that  the  class  of  employees  mentioned  do 
not  require  any  special  training  for  the  duties  they  perform;  that 
they  serve  no  protracted  apprenticeship  and  are  really  unskilled 
laborers  who  enjoy  better  pay  and  easier  work  than  their  fellows, 
and  have  steady  employment  every  week  in  the  year  while  they 
behave  themselves  and  resist  the  importunities  of  walking  dele- 

gates and  other  mischief  makers. 

CAR  HOUSE  DESTROYED  AT  ST.  LOUIS 

The  mammoth  car  sheds  of  the  St.  Louis  &  Suburban  Railway 
Company  at  De  Hodiamont  were  destroyed  by  fire  Tuesday  morn- 

ing, Feb.  24.  Sixty-seven  cars  were  burned,  entailing  a  loss 
placed  at  $150,000.  The  property  was  well  insured.  The  sheds 
will  be  rebuilt  at  once,  and  although  passenger  service  must  neces- 

sarily sufTer  some,  it  is  promised  that  full  service  will  be  re- 
sumed this  week.  Some  129  cars  now  being  constructed  for  the 

company  are  expected  to  be  completed  within  two  weeks. 

PERSONAL  MENTION 

MR.  HOWARD  E.  AHRENS,  president  of  the  Kutztown  & 
Fleetwood  Street  Railway  Company,  of  Kutztown,  Pa.,  succeeds 
Mr.  G.  H.  Gerber  as  president  of  the  Allentown  &  Reading 
Traction  Company,  and  Mr.  W.  D.  Mahn  succeeds  Mr.  Ahrens 
as  treasurer  of  the  companj'.  Mr.  Gerber  has  also  resigned  as  a 
director. 

MR.  M.  C.  AULENBACH,  secretary  and  treasurer  of  the 
United  Traction  Com.pany  and  the  allied  lines  controlled  by  the 
United  Power  &  Transportation  Company,  of  Reading,  Pa.,  has 
tendered  his  resignation,  to  take  efifect  March  i.  Mr.  Aulenbach 
has  been  secretary  and  treasurer  of  the  Reading  system  since  the 
adoption  of  electricity  as  a  motive  power,  over  ten  years  ago. 
He  perfected  the  system  of  accounting  that  has  been  adopted  by 

the  United  Power  &  Transportation  Company.  Mr.  Aulenbach's plans  for  the  future  are  not  fully  matured,  but  he  will  take  a 
much-needed  vacation. 

MR.  C.  R.  BELLAMY,  general  manager  of  the  Liverpool  Cor- 
poration Tramways,  reached  New  York  Feb.  23  on  the  Etruria. 

Mr.  Bellamy  is  one  of  the  speakers  at  the  national  convention  on 
municipal  ownership  and  public  franchises  being  held  this  week 
in  New  York,  and  to  which  reference  has  already  been  made  in 
these  columns.  Mr.  Bellamy  is  known  as  one  of  the  most  pro- 

gressive tramway  managers  in  England,  and  his  system  is  the 
second  largest  in  Great  Britain.  During  his  trip  to  this  country 
Mr.  Bellamy  will  improve  the  opportunity  of  visiting  some  of  the 
typical  American  tramway  installations.  He  is  planing  to  return 
to  Liverpool  March  7. 

MR.  J.  C.  KENNEDY,  connected  with  the  Montreal  Street 
Railway  Company  for  twenty-cne  years,  and  for  three  years  general 
superintendent  of  the  montrea!  Street  Railway  Company,  of  Mon- 

treal, Que.,  has  just  resigned  from  that  company.  Mr.  Kennedy 
began  his  street  railway  career  as  a  conductor  on  the  horse  car 
line  in  Montreal  twenty-six  years  ago,  and  since  then  he  has  been 
continuously  in  the  employ  of  the  Montreal  Street  Railway,  with 
the  exception  of  a  period  of  five  years,  1886  to  1891,  when  he 
served  with  the  Twin  City  Rapid  Transit  Company,  of  Minneapo- 

lis. In  his  Montreal  career  Mr.  Kennedy  passed  through  the 
evolution  of  the  service,  and  filled  every  position  from  a  collector 
of  fares  to  that  of  general  superintendent,  a  post  he  was  appointed 
to  fill  -when  Mr.  McDonald  resigned  three  years  ago  to  go  to 
Paris.  Mr.  Kennedy's  successor  is  Mr.  Luke  Robinson,  formerly superintendent  of  the  Montreal  Park  &  Island  Railway! 

STREET  RAILWAY  PATENTS 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  FEB.  17,  1903 

720,612.  Trolley  Wheel;  T.  McWilliams,  Kings  Park,  N.  Y. 
App.  filed  April  12,  1902.  A  self-lubricating  wheel  in  which  the 
tread  portion  can  be  easily  renewed. 

720,633.  Trolley;  J.  Spena,  Lilly,  Pa.  App.  tiled  Aug.  4,  1902. 
Relates  to  means  for  holding  the  wheel  on  the  wire  until  the  cord 
is  pulled  to  release  it. 

720,684.  Electric  Railway;  G.  L.  Fowler,  New  York.  App. 
filed  July  18,  1900.  Each  side  of  a  third  rail  is  adapted  for  con- 

tact, and  is  protected  by  a  sheet  metal  hood. 
720,692.  Revolving  Twin  Chairs;  G.  C.  Hawkins,  Boston,  Mass. 

App.  filed  Jan.  31,  1902.  Comprises  two  seats  mounted  to  rotate 
about  fixed  axis  on  a  standard,  means  connecting  said  seats 
whereby  they  rotate  in  unison,  a  locking  device  for  said  connect- 

ing the  means,  and  means  independent  of  the  locking  device  to 
limit  the  turning  movement  of  the  seats. 

720,704.  Rail  for  Street  Railroads;  W.  Kuske,  Berlin,  Germany. 
App.  filed  Oct.  3,  1902.  The  tread  of  the  rail  is  grooved  in  its 
lower  surface  to  fit  over  the  upper  edge  of  the  web,  whereby  the 
tread  of  the  rail  may  be  renewed  without  tearing  up  the  pavement. 

720,809.  Life  Guard  for  Road  Vehicles;  A.  Hudson,  Gorton, 
Manchester,  England.    App.  filed  Oct.  20,  1902.  Details. 

720,879.  Overhead  Trolley;  J.  J.  Bouchard,  Bradford,  Pa.  App. 
filed  Nov.  15,  1902.  The  trolley  wheel  is  mounted  upon  a  kind  of 
universal  joint  which  affords  it  freedom  to  alter  its  position  when 
rounding  curves. 

PATENT  NO.  720,692 

720,917.  Electric  Brake;  J.  C.  Henry,  Denver,  Col.  App.  filed 
April  I,  1901.  A  reversing  switch  having  contacts  tc  connect  the 
motor  in  a  local  circuit  with  a  braking  magnet,  and  also  provided 
with  contacts  to  connect  the  motor  with  a  power  circuit  to  drive 
it  in  either  direction. 

720,942.  Device  for  Removing  Snow;  J.  A.  Manion,  Montreal, 
Canada.  App.  filed  April  ig,  1902.  A  scraper  or  scoop  is  pivot- 
ally  mounted  in  advance  of  the  car  in  combination  with  an  ele- 

vator, whereby  the  snow  is  carried  to  the  top  of  the  car  and  there 
deposited  in  a  chute  adapted  to  discharge  over  the  side  into  re- 

ceiving cars. 
720,951.  Electric  Brake;  F.  C.  Newell,  Wilkinsburg,  Pa.  App. 

filed  April  18,  1901.  Consists  in  means  whereby  the  same  contact 
points  on  the  controller  may  be  used  for  braking  as  for  running, 
while  at  the  same  time  the  controller  handle  is  adapted  to  be 

moved  in  opposite  directions  from  its  "off"  or  neutral  position  for 
regulating  tht  current  in  the  running  and  breaking  circuits, 
respectively. 

720,978.  Electric  Vehicle  Brake;  C.  J.  Specht  and  C.  R.  Kreuger, 
New  York,  N.  Y.  App.  filed  June  7,  1902.  The  brake-shoe  is 
hollow  and  contains  electriniagnets,  thereby  transforming  the  shoe 
into  a  magnet. 

721,000.  Street  Railway  Switch;  W.  J.  Bell,  Los  Angeles,  Cal. 
App.  filed  July  25,  1902.  The  switch  tongue  and  switch-throwing 
rail  are  normally  coupled  together  to  move  simultaneously  means 
for  electrically  uncoupling  the  tongue  and  rail  from  the  car  when 
the  latter  is  to  be  switched  from  the  main  track. 

721,129.  Railway  Crossing;  C.  A.  Moreno,  St.  Louis,  Mo.  App. 
filed  Nov.  10,  1902.  Provides  for  the  insertion  of  a  block  of  wood 
in  the  crossing  block,  thereby  forming  a  substantial  noiseless crossing. 

721,131.  Bolster;  J.  C.  Wands,  St.  Louis,  Mo.  App.  filed  Dec. 
18,  1902.  Consists  of  a  commercially  rolled  compression  member 
of  channel  beam  form,  a  tension  member  with  perforations  in  its 
end  portions,  and  a  head-block  formed  of  a  plurality  of  sections 
adapted  tO'  interlock  with  each  other  and  with  said  tension  mem- ber. 
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CONSTRUCTION  NOTES 

HUNTSVILLE,  ALA.— It  is  said  that  the  Huntsville  Railway,  Light  & 
Power  Company  has  decided  to  extend  its  lines  to  McCalley  Grove,  2  miles  west 
of  Huntsville,  and  that  a  summer  pavilion  will  be  built  there. 

TUSCUMBIA,  ALA.— Colonel  R.  H.  Wilhoyte,  of  Sheffield,  has  been  granted 
a  franchise  for  the  construction  of  an  electric  railway  here.  Colonel  Wilhoyte 
and  his  associates  who  are  interested  in  the  Sheffield  Company, recently  incor- 

porated, have  in  contemplation  the  construction  of  an  electric  railway  from 
Sheffield  to  Florence.  Colonel  Wilhoyte  has  already  negotiated  the  purchase  of 
the  water  works  at  Sheffield  and  secured  electric  light  franchises  in  Sheffield 
and  Florence. 

WALNUT  RIDGE,  ARK.— Engineers  are  said  to  be  at  work  estimating  the 
cost  of  building  an  electric  railway  between  Hoxie  and  Walnut  Ridge. 

LITTLE  ROCK,  ARK. — A  site  has  been  selected  for  the  new  power  house 
of  the  Little  Rock  Traction  &  Electric  Company,  and  the  work  of  building  the 
plant  is  to  be  begun  soon.  New  machinery  will  be  installed  in  the  plant,  noth- 

ing being  taken  from  the  present  power  house  except  some  auxiliary  apparatus 
installed  m  that  plant  during  the  past  six  months. 

HARRISON,  ARK. — The  Arkansas  Traction  Company  has  been  incorporated, 
with  a  capital  stock  of  $500,000,  to  build  an  electric  railway  from  Harrison  to 
Keener,  in  Boone  County,  thence  to  Lead  Hill  and  other  cities,  including  Dodd 
City,  Marion  County.  About  30  miles  of  line  will  be  built.  The  charter  of 
the  company  permits  the  company  to  generate  electricity  for  commercial  pur- 

poses. The  officers  and  directors  of  the  company  are:  Thomas  Helin,  of  Har- 
rison, president;  R.  M.  Fellows,  of  Harrison,  secretary  and  treasurer;  C.  Irv- 

ing Page,  of  Rochester,  N.  Y.,  vice-president. 

LOS  ANGELES,  CAL. — Notwithstanding  considerable  opposition  to  a  third 
rail,  the  City  Council  has  adopted  the  majority  report  of  the  Board  of  Public 
Works,  and  a  standard-gage  franchise  is  to  be  offered  for  sale  on  First  Street 
from  Los  Angeles  to  Main  Streets  and  on  Main  Street  from  First  to  Second 
Streets  in  accordance  with  a  petition  of  the  Pacific  Electric  Railway  Company. 
This  action  is  in  line  with  a  policy  that  will  permit  the  Huntington-Hellman 
syndicate  to  run  its  broad-gage  interurban  cars  through  the  city  streets  to  the 
big  depot  that  is  now  building  at  the  corner  of  Sixth  and  Main  Streets. 

LOS  ANGELES,  CAL.— C.  S.  Campbell- Johnstone,  of  Campbell- Johnstone 
Brothers,  has  been  awarded  by  the  City  Council  of  Pasadena,  for  $300,  a  fran- 

chise for  an  electric  railway  to  enter  Pasadena  from  the  west  and  to  form  the 
Pasadena  entrance  and  terminal  of  the  line  which  the  Campbell-Johnstones 
are  now  building  from  Los  Angeles.  The  contract  for  the  work  has  been  given 
to  Sherer  &  Crowley,  and  150  men  and  sixty  teams  are  on  the  job.  It  is  still 
believed  in  many  quarters  that  the  entire  venture  is  backed  by  the  Pacific 
Electric  Railway  Company,  which  may  be  desirous  of  making  its  Pasadena 
system  more  complete  by  reaching  the  South  Orange  Grove  section  of  the  city, 
with  which  there  never  has  been  street  car  connections.  While  for  the  imme- 

diate present  there  will  be  no  local  travel  worth  mentioning  along  the  Camp- 
bell-Johnstone route,  the  line  will  open  up  a  section  of  country  perfectly 

adapted  to  residence  purposes  and  give  another  direct  line  between  Los  An- 
geles and  Pasadena. 

SANTA  ANA,  CAL.— Application  has  been  made  to  the  City  Council  by 
Collins  &  Scott  for  a  franchise  to  build  an  electric  railway  from  this  city  to 
Newport  Beach,  a  distance  of  less  than  10  miles.  The  applicants  are  owners 
of  Newport  Beach,  which  is  a  popular  summer  resort. 

OAKLAND,  CAL. — The  City  Council  has  passed  an  ordinance  granting  a 
franchise  to  the  Oakland  Transit  Company  for  the  construction  of  an  electric 
railway  on  Market  Street,  Alcatraz  Avenue,  Twenty-Second  Street  and  other 
thoroughfares. 
MODESTO.  CAL. — Notice  is  given  that  application  lias  been  made  to  tlie 

County  Commissioners  by  Herschel  F.  La  Motte  for  a  franchise  to  construct 
an  electric  raihvay  commencing  at  Chinese  Station  and  following  the  county 
road  to  the  western  boundary  of  Yosemite  National  Park  via  Chinese  Camp, 
Jacksonville,  Hughes  Station,  Priests,  Groveland  and  Colfax  Springs.  Fran- 

chise is  to  be  offered  for  sale  March  16. 

BAKERSFIELD,  CAL. — Articles  of  incorporation  have  been  filed  by  the 
Bakersfield  &  Ventura  Railway  Company,  capitalized  at  $1,000,000.  The  plan 
of  the  company  is  to  build  an  electric  railway  over  the  route  for  which  J.  W. 
Burson  was  recently  granted  a  franchise.  Surveys  are  now  in  progress. 
The  directors  of  the  company  are:  Eben  Smith,  J.  W.  Burson  and  Gervaise 
Purcell,  of  Los  Angeles.  The  headquarters  of  the  company  are  to  be  at  Los 
Angeles. 
SAN  FRANCISCO,  CAL. — Surveyors  are  laying  out  a  route  between  a  point 

on  San  Francisco  Bay  and  Petaluma  for  an  electric  or  steam  railway.  The 
identity  of  those  behind  the  project  has  not  been  disclosed. 

HANFORD,  CAL.— L.  M.  Cole,  of  Bakersfield,  plans  to  apply  to  the  Super- 
visors of  Kings  County  for  a  franchise  to  build  an  electric  railway  to  connect 

Hanford,  Armona,  Grangeville  and  Lemoore. 

SAN  FRANCISCO,  CAL.— Application  has  been  made  to  the  Supervisors 
for  a  renewal  of  the  franchises  of  the  Geary  Street,  Park  &  Ocean  Railway. 
It  will  be  recalled  that  a  plan  to  take  over  the  property  of  the  company  at 
the  expiration  of  its  franchise  a  tew  months  hence  was  voted  down  at  a  special 
election  a  few  weeks  ago. 

SAN  BERNARDINO,  CAL.— The  San  Bernardino  &  Highlands  Electric 
Railway  Company  has  been  incorporated,  with  a  capital  stock  of  $150,000,  to 

build  an  electric  railway  from  San  Bernardino  to  Highland  and  thence  to  Red- 
lands,  a  distance  of  15  miles.  Interests  identified  with  the  San  Bernardino 
Valley  Traction  Company  are  interested  in  the  new  company.  The  directors 
of  the  company  are:  Henry  Fisher,  J.  H.  Fisher,  A.  C.  Denman,  Jr.,  of  Red- 
lands;  H.  H.  Sinclair,  George  B.  Ellis,  of  Los  Angeles;  George  M.  Cooley,  E. 
P.  Roberts,  of  San  Bernardino. 

LOS  ANGELES,  CAL.— The  Los  Angeles  Railway  Company  is  to  recon- 
struct thirty-one  single-trjck  cars  built  by  the  Pullman  Company  in  1895  and 

1896.  At  present  they  seat  twenty-six  passengers  each,  and  are  25  ft.  2  in«. 
over  all.  When  reconstructed  they  will  be  33  ft.  10  ins.  over  all,  with  a  seating 
capacity  of  tliirty-eight  passengers.  Ten  of  these  cars  are  being  designed  for 
use  on  the  company's  Second  Street  line  to  Westlake  Park,  which  is  very  hilly, 
and  for  that  reason  each  will  be  equipped  with  four  motors.  The  new  West- 
inghouse  magnetic  brake  will  be  used  on  these  cars.  All  the  other  cars  will  be 
equipped  with  two  motors,  Christensen  air  brakes  and  arc  headlights.  Walk- over seats  will  be  used. 

LOS  ANGELES,  CAL.— The  Los  Angeles  Railway  Company  has  placed 
with  the  St.  Louis  Car  Company  another  order  for  thirty-five  new  cars,  mak- 

ing a  total  of  100  cars  ordered  from  this  company  within  the  last  year.  The 
cars  just  ordered  arc  for  delivery  in  June.  The  Downey  Avenue  viaduct, 
about  a  quarter  of  a  mile  long,  over  which  the  new  cars  will  operate,  will  be 
reinforced  to  meet  the  extra  strain  on  the  structure,  and  the  T-rails  will  be 
substituted  for  the  old  combination  rail  of  the  former  cable  system  now  laid 
on  the  viaduct. 

PUEBLO,  COL.— The  Pueblo  &  Interurban  Railway  &  Power  Company  has 
just  been  granted  franchises  by  the  County  Commissioners  to  operate  electric 
railways  over  certain  highways  in  the  county  for  a  period  of  twenty-five  years. 
If  the  plans  of  the  company,  as  outlined  in  its  petition  to  the  commissioners, 
are  carried  out,  Pueblo  will  soon  be  connected  by  electric  lines  with  Florence, 
La  Junta,  Rocky  Ford  and  Canon  City. 

NEW  LONDON,  CONN.— It  is  understood  that  the  two  local  petitioners  for 
an  electric  railway  franchise  between  Groton  and  Westerly  have  decided  to 
combine  their  interests.  The  petitions  in  question  are  those  headed  by  B.  A. 
Armstrong  and  others,  represented  by  H.  A.  Hull,  and  by  A.  H.  Chappell  and 
others,  represented  by  C.  B.  Whittlesey. 

HARTFORD,  CONN.— The  Branford  &  Clinton  Street  Railway  Company  is 
seeking  incorporation. 
ATLANTA,  GA. — The  Chattachoochee  Terminal  Company  has  just  been  in- 

corporated, with  a  capital  stock  of  $250,000,  to  build  an  electric  railway  from 
Atlanta  to  Marietta.  The  road  will  extend  from  Atlanta  in  a  northwesterly 
direction  through  Fulton  and  Cobb  Counties  to  Marietta  and  will  be  20  miles 
long.  The  incorporators  of  the  company  are:  Newton  A.  Morris,  T.  W. 
Glover,  John  Awtry,  of  Cobb  County,  and  H.  L.  Collinsworth,  W.  F.  Spalding, 
Alexander  C.  King,  J.  J.  Spalding,  Charles  D.  Tuller  and  B.  M.  Fowler. 

SPRINGFIELD,  ILL— J.  G.  Schmidlapp,  B.  M.  Campbell  and  H.  A.  Per- 
kins, of  Cincinnati,  Onio,  are  securing  estimates  for  material  for  the  construc- 

tion of  an  electric  railway  from  Decatur  to  Springfield.  They  will  use  the 
third-rail  system  will  be  used,  ana  the  line  will  be  built  on  private  right  of  way. 
DIXON,  ILL. — The  City  Council  has  granted  a  franchise  to  the  Sterling, 

Dixon  &  Eastern  Electric  Railway  Company. 

ROCK  ISLAND,  ILL. — At  a  meeting  of  the  stockholders  of  the  Kewanee, 
Cambridge  &  Geneseo  Railway  Company,  held  here  a  few  days  ago,  it  was  de- 

cided to  increase  the  capital  stock  of  the  company  from  $100,000  to  $850,000. 
Plans  were  discussed  for  building  the  road,  and  the  erection  of  the  main  power 
house  at  Cambridge  was  considered.  No  official  announcements  have  been 
made  in  regard  to  the  project. 

ROCKFORD,  ILL. — The  Rockford  &■  Interurban  Railway  Company  is  to 
apply  to  the  Council  for  franchises  for  two  extensions,  one  in  the  Southeast 
End  tlie  other  from  Rockton  Avenue  to  Independence  Avenue,  in  West  State 
Street. 

CHICAGO  HEIGHTS,  ILL.— The  Chicago  Heights  Street  Railway  Com- 
pany has  applied  to  the  Council  for  a  twenty-five-year  franchise  to  construct  a 

street  railway  here. 

DANVILLE,  ILL. — The  interests  that  already  have  the  necessary  fran- 
chises and  right  of  way  for  an  electric  railway  between  Danville  and  Lafay- 

ette, 111.,  have  organized  a  company  to  build  the  road.  The  directors  of  the 
company  are:  C.  M.  McCabe,  W.  W.  Luke,  A.  E.  Harrison,  of  Covington, 
Ind. ;  H.  C.  Martin,  of  Attica,  Ind.,  and  G.  T.  Buckingham,  of  Danville. 

PEORIA,  ILL. — The  Central  Railway  Company  is  to  apply  to  the  Council 
for  the  right  to  extend  its  lines. 
KOKOMO,  IND. — The  Kokomo,  Converse  &  Marion  Traction  Company  has 

just  been  incorporated,  with  a  capital  stock  of  $10,000,  to  build  an  electric  rail- 
way from  Kokomo  to  Marion  via  Converse.  O.  V.  Darby,  G.  E.  Bruner  and 

T.  C.  McReynolds,  of  Kokomo:  J.  E.  Kenney,  Converse,  and  H.  D.  Thomas, 
of  Marion,  are  interested  in  the  company. 
NEW  CASTLE,  IND.— Harrison  Township  has  granted  a  subsidy  of  $10,000 

to  the  New  Castle  &  Pendleton  Interurban  Railway  Company.  A  proposition 
to  give  the  company  $18,000  was  defeated  a  short  time  ago. 
LA  PORTE,  IND.— Judge  C.  M.  Stone  and  others,  of  Cleveland,  who  are 

interested  in  the  Toledo  &  Western  Railway,  are  securing  right  of  way  be- 
tween Michigan  City  and  South  Bend.  The  Hobart  &  Western  Railway  Com- 

pany, of  Chicago,  is  securing  right  of  way  between  La  Porte  and  South  Bend. 
These  are  on  the  line  of  a  through  Cleveland-Chicago  road. 
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Power  Shortage 

About  two  years  ago  we  had  occasion  to  refer  to  the  fact 

that  the  majority  of  the  large  street  railway  companies  of  the 

country  were  suffering  from  the  lack  of  sufficient  power  house 

capacity  to  carry  the  increasing  business.  This  was  due  to  the 

rapid  increase  in  traffic  which  began  about  1899,  and  the  diffi- 

culty of  getting  new  machinery  from  overworked  factories 

without  placing  orders  many  montlis  ahead.  While  some  large 

roads  have  succeeded  in  catching  up  with  the  demand  for 

power,  the  general  condition  over  the  country  seems  to  be  that 

the  power  house  still  is  considerably  behind  the  growth  of 

traffic,  and  everything  is  being  worked  up  to  and  above  its 

capacity.  While  what  has  been  said  refers  more  especially  to 

city  roads  it  is  also  true  that  a  number  of  interurl)an  roads  have 
not  been  able  to  handle  as  much  freight  business  as  they  might 

ea,sily  have  done  had  they  had  more  power  and  rolling  stock. 
With,  the  present  congested  conditions  of  the  market,  the 

addition  of  power  machinery  is  not  a  matter  which  can  be 

quickly  performcfl,  so  that  it  is  well  to  make  preparations  for 

additions  to  the  generating  plant  a  considerable  time  before 

they  are  actually  required. 

Planning  Interurbans 
The  series  of  articles  on  the  engineering  preliminaries  of  an 

interurban  railway,  by  Ernest  Gonzenbach,  which  is  begun  in 

this  issue,  deals  with  questions  in  the  engineering  layout  of 
an  interurban  electric  road  in  a  somewhat  different  manner 
from  the  ordinarv  method  of  .treatment  by  writers,  and  is  of 

especial  value  because  it  discusses  a  concrete  case ;  and  in  the 
discussion  of  a  concrete  case  it  is  possible  definitely  to  present 
the  arguments  for  or  against  a  certain  practice  with  more  force 
than  in  a  purely  general  or  abstract  article.  The  experience 
of  the  author  of  this  article,  as  electrical  engineer  of  the 

Aurora,  Elgin  &  Chicago  Railway,  and  previous  to  that  with 
the  Albany  &  Hudson,  makes  him  especially  competent  to  write 
00  matters  pertaining  to  heavy  electric  railway  equipment. 

_,Mr.  Gonzenbach  in  the  first  chapter  given  in  this  issue  calls 
.<^ttention  to  the  fact  that  the  third  rail  is  too  frequently  com- 

pared in  cost  of  construction  with  an  overhead  line,  hav- 
ing, as  a  rule,  a  much  less  current-carrying  capacity.  With  the 

same  conductivity  in  both  cases,  Mr.  Gonzenbach  finds  the 
third  rail  considerably  cheaper  than  the  overhead  trolley  sys- 

tem with  copper  feeders. 

The  time-table  proposed,  which  gives  a  combination,  local 
and  express  service  to  all  portions  of  the  line,  is  somewhat  of 
a  novelty  in  interurban  work,  and  is  no  doubt  worthy  of  serious 
consideration.  The  first  chapter  also  serves  to  call  attention 
to  the  advisability  of  going  a  little  slow  in  the  selection  of  very 
heavy  motor  equipments  for  interurban  service  of  the  ordinary 

type.  High  rates  of  acceleration  and  high  maximum  and 

schedule  speeds  are  justified  and  necessary  in  handling  subur- 
ban traffic  near  a  large  city,  but  in  the  ordinary  run  of  inter- 

urban work,  serving  the  neighborhood  of  cities  of  moderate 
size,  there  is  no  necessity  for  an  excessive  expenditure  in  motors 

and  power-supplying  apparatus  in  order  to  maintain  a  high- 
schedule  speed  with  frequent  stops.  An  excessive  expenditure 
of  this  kind  can  only  hamper  the  company  with  too  great 
financial  burdens. 

\  M  25 
(    Fr.  3] 

Storage  Batteries  in  Sub-Stations 
The  value  of  the  storage  battery  in  keeping  down  the  initial 

investment  in  power  apparatus  for  an  interurban  road  using 

alternating-current  transmission  does  not  seem  to  be  as  thor- 
oughly understood  as  it  should  be.  A  storage  battery,  used  as 

an  auxiliary  to  a  direct-current  power  house,  is  one  thing;  a 

storage  battery  used  as  an  auxiliary  to  a  sub-station  is  quite 
another,  from  the  standpoint  of  the  investor.  In  a  direct-cur- 

rent power  house  the  assumption  commonly  made  by  engineers 
is  that  the  addition  of  a  given  capacity  of  storage  battery  to  a 

plant  will  cost  approximately  as  much  as  the  addition  of  an 

equal  capacity  of  generating  machinery.  As  far  as  the  initial 
investment  goes,  therefore,  it  is  not  usually  considered  that 
the  storage  battery  reduces  the  power  apparatus  investment 

for  carrying  a  given  maximum  load.  Its  value  to  the  direct- 
current  plant  is  mainly  in  the  way  of  affording  a  reserve  which 
can  be  quickly  drawn  upon,  and  in  making  it  possible  to 

operate  engines  and  generators  at  a  more  economical  load,  but 

a  storage  battery,  when  placed  in  the  sub-station  of  an  inter- 
urban road,  supplied  by  alternating-current  transmission  lines, 

should  mean  much  more  than  the  mere  cutting  down  of  fluctua- 
tions of  load  on  the  sub-station  machinery.  It  should  mean  a 

material  reduction  in  the  investment  required  to  handle  the 

given  number  of  cars. 

Assuming  a  storage  battery  of  loo-kw  capacity  to  be  installed 
in  the  sub-station,  it  is  fair  also  to  believe  that  this  storage  bat- 
tcr\'  lias  prii\id('(l  the  suli-stalinn  witli  ca])acitv  enough,  so  that 
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tlie  rotar}-  con\-erter  capacity  of  the  sulj-station  can  be  reduced 
loo  k\v,  and  the  step-down  transformer  capacity  can  also  be 

reduced  loo  kw.  Going  back  to  the  power  station,  the  loo-kw 
battery  in  the  sub-station  has  the  effect  of  reducing  the  engine, 
generator  and  boiler  capacity  by  over  loo  kw,  if  the  road  is  ot 

the  most  modern  high-speed  type,  by  knocking  the  peaks  off 

the  fluctuations.  Assuming  that  the  lOO-kw  battery  costs  ap- 
proximately the  same  as  the  loo  kw  in  generating  station 

machinery,  which  it  eliminates,  there  would  be  a  saving  in  in- 
vestment equal  to  the  extra  lOO  kw  in  rotary  converters  and 

step-down  transformers  at  the  sub-station,  which  would  be 
necessary  if  the  storage  battery  were  not  there.  If  there  were 

step-up  transformers  at  the  power  houses  the  saving  of  loo  kw 
in  step-up  transformers  should  also  be  figured.  It  may  be 
argued  that  the  storage  battery  has  only  a  temporary  capacity 

of  100  kw,  while  additional  generating  and  converting  ma- 

chinery would  have  a  continuous  capacity  of  loo  kw.  How- 
ever, the  load  on  a  road  running  heavy  interurban  cars  is  so 

extremely  fluctuating  that  all  that  is  needed  is  something  to 
take  the  peaks  of  the  load,  and  this  the  storage  battery  does 

admirably.  It  enables  all  the  generating  and  converting  ap- 
paratus to  be  run  at  more  nearly  an  economical  load,  and  this, 

with  the  smaller  investment  than  would  be  required  if  the 
storage  battery  were  not  present. 

To  illustrate  the  severe  power  requirements  of  modern  inter- 
urban railroading  of  the  latest  type  it  is  only  necessary  to  point 

to  the  fact  that  an  8o,ooo-lb.  interurban  car,  geared  for  65  miles 
per  hour,  takes  considerably  more  power,  both  in  accelerating 

and  running  at  full  speed,  than  five-car  elevated  trains  of  the 

weight  and  ̂ jiced  common  on  the  Chicago  or  New  ̂ 'ork  ele- vated roads. 

To  put  the  matter  briefly,  the  storage  battery  replaces  much 

more  apparatus,  when  used  in  a  rotary  converter  sub-station, 
than  it  does  when  used  in  a  direct-current  power  station,  and 
the  saving  in  investment  thus  affected  is  equivalent  to  the  cost 
of  the  apparatus  it  displaces. 

The  Esoteric  Meaning  of  Municipal  Ownership 

The  recent  convention  in  New  York  on  Municipal  Owner- 
ship and  Public  Franchises  serves  to  call  attention  again  to 

this  subject,  which  has  attracted  so  much  discussion  in  the 
past.  Papers  were  read  both  for  and  against  the  proposition 

and  testimony  was  brought  forward  as  to  the  success  or  non- 
success  of  this  policy  abroad.  Such  evidence,  certainly  so  far 

as  any  alleged  success  is  concerned,  is,  in  our  opinion,  abso- 
lutely negatory  as  the  customs  and  conditions  of  European 

countries,  particularly  as  regards  suffrage  and  the  character  of 
those  who  engage  in  politics,  are  so  different  than  in  America, 
that  a  satisfactory  parallel  cannot  be  drawn.  Whatever  may 
have  been  the  results  from  municipally  operated  street  railways 
abroad,  whether  they  have  been  good,  bad  or  indifferent,  it  is 
safe  to  say  that  the  possibilities  which  the  control  of  a  street 
railway  system  would  afford  to  the  average  politician  in  this 
country  are  enough  to  make  the  ordinary  citizen  shudder. 

Now,  municipal  ownership  in  this  country  is  all  things 
to  all  men.  Those  who  worship  at  its  shrine  here  are  a 
niotlev  collection;  ministerial  sensation  mongers,  socialists 

mild  and  socialists  ferocious,  long-haired  students  of  sociology, 
jM'ofessional  reformers,  choleric  grumblers,  ward  heelers, 
Sunday-school  superintendents,  bomb-purveying  anarchists,  col- 

lege professors,  crooked  aldermen  and  miscellaneous  theorists. 
The\'  allv  themselves  to  the  common  cause  for  all  sorts  of 

moti\'es.  from  misguided  patriotism  to  grand  larceny.  They 

are  working  in  many  instances  for  they  know  not  what,  and  it 
is  our  purpose  to  throw,  if  possible,  some  light  on  the  real  issues 
of  the  case,  to  the  end  that  people  may  know  what  municipal 
ownership  really  implies.  One  of  the  main  tenets  of  the  faith 
is  that  the  streets  belong  to  the  people  and  should  not  be  given 
over  to  private  corporations.  Doubtless  the  streets  do  belong 
to  tlie  people,  but  it  seems  to  us  that  for  this  very  reason  the 
people  should  not  make  a  foolish  use  of  them.  The  streets 

must  be  used  for  purposes  of  transportation,  and  some  one  must 
furnish  the  means  of  transportation.  This  costs  good  money, 
which  somebody  must  stand  and  deliver.  Now,  we  have  small 

sympathy  with  those  who  harp  upon  the  risks  of  such  invest- 
ment, for  in  the  present  state  of  the  art  a  well  planned  and 

operated  street  railway  is  morally  certain  to  pay,  but  either 
public  or  private  enterprise  must  do  the  work  if  it  is  to  be  done 
at  all. 

Private  ownership  is  a  \'er}-  straightforward  proposition, 
which  needs  no  explanation;  but  public  ownership  may  mean 
almost  anything.  A  little  study  of  the  municipal  ownership 
programmes  is  very  instructive.  One  connnon  scheme  is  to 

straddle  by  granting  franchises  for  a  limited  time,  with  pro- 
vision for  purchase  by  the  city  afterwards.  In  theory  a  limited 

franchise  is  proper  enough,  for  it  is  obviously  wrong  for  this 

generation  to  tie  the  hands  of  the  next  in  matters  of  civic  im- 
portance, l)ut  the  provisions  for  purchase  are  usually  of  the 

most  absurd  description  from  a  practical  standpoint.  They 

commoidy  jjrovide  for  purchase  at  an  arbitrated  value  of  the 
equipment  and  property  of  the  company  as  a  going  concern. 
In  this  last  phrase  lurks  interminable  litigation.  Surely  no  one 

is  green  enough  to  suppose  that  arbitration  will  not  lead  to  the 
courts,  or  that  the  value  of  the  franchise  will  not  sneak  into  the 
assets  of  the  going  concern.  This  question  has  already  come 

up  in  relation  to  municipal  electric  light  plants  with  most  un- 
satisfactory results  to  all  parties  concerned.  When  any  pro- 

vision for  purchase  is  included  in  a  franchise  there  are  two 

distinct  ways  of  computing  the  price.  First,  the  value  of  the 

assets  ma}-  be  taken  at  the  cost  of  reproduction  for  the  epoch 
considered,  i.  e.,  when  the  franchise  expires  the  price  of  the 

equipment  is  simply  its  replacement  cost  then  and  there.  This 
is  a  determinable  basis,  but  few  have  had  the  hardihood  to 

favor  it.  The  other  basis  is  the  capitalization  of  the  net  earn- 
ings at  the  current  rates  for  money.  This  takes  into  account 

lioth  the  value  of  the  franchise  and  that  of  the  property,  and 
is  determinable  with  some  difficulty.  If  a  road  pays  legitimate 

sums  for  its  right  of  operation  and  works  up  its  business  prop- 
crl\'  the  enhanced  value  of  the  franchise  certainly  demands 
recognition.  Between  these  two  methods  of  valuation  is  a 
bottomless  morass  of  litigation. 

But  supposing  a  city  by  these  or  any  other  methods  to  have 
compassed  its  hopes  and  taken  ownership  in  its  street  railways, 
what  is  it  to  do  with  them  ?  Shall  it  lease  them  or  operate  them 

itself?  There  have  been  many  who  favor  the  former  alterna- 
tive ;  but  what  profits  a  city  to  lease  its  street  railway  to  a 

private  corporation  rather  than  its  mere  right  of  way  ?  All  the 
wrangles  between  cities  and  public  service  corporations  come 
from  questions  of  operation,  and  if  the  present  form  of  private 

owner.ship  be  liad  the  proposed  one  is  equally  bad.  The  legiti- 
mate deduction  from  public  ownership  is  public  operation,  from 

which  may  a  beneficent  Providence  deliver  us.  When  a  city 
cannot  even  keep  its  police  force  from  open  affiliation  with 

criminals  of  every  stripe,  what  can  be  expected  of  its  depart- 
ment employees  bossed  by  the  same  gang?  When  our  friends, 

with  the  domes  of  thought  swollen  with  civic  virtue,  can  sue- 
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ceed  in  initiating  an  era  of  pure-souled  altruism  in  city  politics 
they  will  have  warrant  to  advocate  municipal  street  railways. 
Until  that  time  comes,  the  farther  the  average  American  city 

steers  clear  of  the  adoption  of  the  municipal  operation  ))ropo- 
sition  as  applied  to  its  Iransjjortation  system  the  better  for  the 
citizen  and  the  taxpayer. 

Looking  at  the  matter  in  the  cold,  impartial  light  of  everyday 
experience,  the  power  behind  the  throne  in  all  these  movements 
for  municipal  ])usiness  enterprises  is  a  poignant  desire  for  new 

well-springs  of  plunder.  Politics  makes  strange  bed  fellows — 

the  frantic  prohibitionist  and  the  sordid  di\'e-keeper  fall  upon 

each  others'  necks  and  vow  destruction  to  high  license,  and  just 
so,  irresponsible  virtue  and  calculating  vice  would  unite  to  en- 

large the  already  spacious  sphere  of  graft.  Ten  thousand  or 
more  additional  heelers  in  the  street  railway  service  would  be  a 
welcome  reinforcement  to  the  ranks  of  practical  politics,  and 
the  purchasing  department  of  a  municipal  road  woidd  be  a  joy 
forever.  Before  political  virtue  Ijecomes  so  universal  as  to 

permit  a  municipal  street  railway  to  be  honestly  run,  private 
owners  will  have  been  reconstructed  far  enough  to  operate  only 
parlor  cars  with  dancing  masters  for  conductors  and  will  give 

a  chromo  with  every  ride.  The  man  who  votes  to-day  for 
public  operation  of  street  railways  is  helping  on  the  cause  of 
municipal  ciirnii)tion  and  allying  himself,  however  innocently, 
with  the  enemies  of  ])ure  government. 

The  Use  of  Oil  as  a  Fuel 

.Several  times  since  oil  was  tirst  discovered  in  I'enusy h'ania 
a  keen  interest  has  Ijeen  awakened  in  the  use  of  oil  for  fuel. 

But  the  many  difficulties  encountered  in  successfully  consum- 
ing oil  for  fuel  purposes  have  prevented  its  use  except  in  a  very 

limited  way  on  steamers  of  the  Caspian  Sea,  and  ver)-  lateh' 
on  a  few  freighters  on  the  Atlantic  and  Pacific,  on  the  locomo- 

tives of  the  Southern  Pacific  Railway  and  generally  in  power 
plants  in  California.  This  recent  revival  of  the  interest  in 
liquid  fuel  caused  the  United  States  Government  a  short  time 
ago  to  appoint  a  board  to  make  extended  tests  with  different 
kinds  of  burners  and  oil  from  different  sources.  Owing  to  the 
amount  of  work  to  be  accomplished  and  the  time  necessary  to 
install  the  apparatus  the  entire  work  laid  out  for  the  board  has 
not  been  finished,  but  the  report  recently  submitted  to  the  public 
includes  fourteen  trials,  most  carefully  conducted  by  impartial 
expert  observers,  and  furnishes  nuich  valuable  information. 

The  experience  of  the  board  has  been  that  the  evaj^orative 
efficiency  of  all  oils  is  about  the  same,  because  the  crude  oil, 
though  rich  in  hydrocarljons,  contains  sulphur,  so  that,  after 
refining,  the  calorific  power  per  unit  weight  is  probably  not 
very  different  from  that  of  the  oil  in  the  crude  state.  Though 

it  has  been  feared  by  some  that  tlic  use  of  oil  might  be  harmful 
to  the  boilers,  no  ill  effects  have  l^een  noted.  It  is,  however, 

undoubtedly  desirable  to  have  the  sulphur  removed,  especially 
where  steam  is  used  for  atomizing,  as  this  prevents  the  possible 
formation  of  sulphuric  acid,  which  would  be  detrimental  to 
the  boiler  if  present  in  excess. 

'["he  fact  that  oil  c;m  be  very  uniformly  and  economically 
burned  in  large  quantities  has  been  absolutely  proved,  as  well 
as  the  fact  that  the  ])roper  method  of  securing  this  end  is  to 

con\'iTt  it  and  the  air  neccssar>'  for  total  oxidation  into  ;in  inti- 
mate mixture  of  hydrocarbon  gases  and  niiimte  ])a)iicles  of 

carl)on.  If  this  is  done  complete  oxidation  will  t,-ike  place 

without  the  forniatifjn  (d'  smoke  and  soot  and  the  dc|iosition  of 
solid  carbon  ,  in  the  furnace.  Definitely,  tlie  r|nestion  as  to 
the  best  medium  tri  use  for  atomizing  has  not  been  determined. 
The  tests  sri  far  made  sho\v  be\dnd  doubt  that  a  conibin.ation 

of  air  and  steam  with  the  oil  is  not  desirable,  for  it  is  the  least 

economical  in  the  use  of  steam.  Contrary  to  popular  belief, 

such  a  combination  has  a  tendency  to  lower  the  furnace  tem- 
perature, though  not  so  much  as  when  steam  alone  is  used  for 

atomizing.  The  reason  for  this  loss  in  temperature  is  ac- 
counted for  by  the  fact  that  the  steam  used  for  atomizing  is 

dissociated  by  and  withdraws  from  the  available  heat  of  com- 
liustion,  exactly  the  s.ame  tnmdK-r  of  B.  T.  U.  per  pound  of 
steam  dissociated  as  is  produced  by  the  combination  of  hydro- 

gen and  oxygen  when  i  lb.  of  steain  is  formed,  but  because  of 
the  escape  of  a  large  part  of  the  hydrogen  and  o.xygen  up  the 
stack  without  recoml)ining  the  stock  of  available  energy  is 

lowered  by  just  that  amount.  Moreover,  the  specific  heat  of 
steam  in  this  condition  is  0.48  against  only  about  0.24  for  the 

ordinary  products  of  combustion,  hence  a  large  loss  occurs  by 
virtue  of  the  temperature  of  the  flue  gases.  It  would  seem 
from  the  experience,  so  far  gained,  that  when  steam  is  used 
for  spraying,  higher  jiressures  and  superheating  are  more 
efficient  than  lower  pressures.  It  is  questionable,  however, 

whether  the  superheaters  would  pay  for  the  extra  complica- 
tion entailed  by  them.  Nevertheless,  with  the  present  interest 

in  superheated  steam  for  engines,  it  is  probable  that  super- 
heaters will  be  very  widely  installed,  in  which  case  the  main 

superheater  could  be  used  for  the  burner  steam. 

-So  far  air  spra^'ing  of  oil  has  shown  the  best  results,  but  if 
forced  conditions  are  to  prevail  it  is  absolutely  necessary  that 

the  air  as  well  as  the  oil  be  preheated,  in  which  case  it  is  pos- 
sible to  force  the  boilers  far  beyond  the  limits  obtainable  when 

coal  is  used.  With  air  for  the  spraying  medium  it  is  possible 
to  carry  the  rate  of  comlnistion  higher  than  when  steam  is 
used,  and  while  smoke  is  produced  at  high  rates  of  combustion 
in  either  case,  it  seems  to  l:>e  more  serious  with  steam.  Though 

the  necessity  of  heating  the  air  and  oil,  as  well  as  keeping  the 
]iressures  and  temperatures  constant,  cannot  be  questioned,  the 
Ijest  temperature  to  which  the  oil  should  be  heated  has  not  lieen 
ascertained:  it  is  probably  not  far  from  150  degs.  F.  If  the 
oil  is  heated  much  aljovc  this  it  will  tend  to  deposit  carbon, 

which  will  clog  u])  the  piping  and  burners  and  is  difficult  to 
remo\  e.  An  efficient,  economical,  practical  method  of  heating 

the  air  and  oil  and  one  of  keeping  the  pressures  and  tempera- 
tures constant  at  the  burners,  independently  of  each  other,  is 

much  needed,  as  great  difficulty  has  been  experienced  from 

variations  of  this  character,  for  no  method  of  a  practical  char- 
acter has  been  devised. 

The  selection  of  the  best  type  of  burner  is  by  no  means 

settled,  and  it  will,  in  all  probability,  take  an  unlimited  amount 
of  pains  and  a  great  number  of  carefully  conducted  trials 
liefore  many  of  the  points  now  in  question  are  solved,  but  it  will 

be  bv  a  process  of  eliminating  those  types  that  are  found  in- 
efficient that  the  final  result  will  be  reached.  One  step  so  far 

towards  this  end  is  that,  without  doubt,  the  combined  air  and 

steam  burner  should  be  dro])]3ed.  as  the  extravagant  use  of 

steam  and  the  added  complications  due  to  its  use  are  not  com- 
])ensated  for  by  any  material  gain.  It  is  also  probable  that  the 
t\-pe,  arrangement  and  management  of  the  auxiliary  machinery 
will,  to  a  great  extent  at  least,  be  a  factor  in  the  efficiencv 
and  success  of  the  installation.  Experts  only  should,  there- 

fore, be  entrusted  with  the  responsiliility  of  designing  the  plant, 
for  it  is  highlv  ])rol)alilc  that  a  special  design  of  l>oiler  will  add 
nuich  to  the  efficiency.  The  general  changes  in  lioiler  design 

so  far  suggested  1>\  the  trials  made  are:  that  the  furnace  be 
made  longer  lh;Mi  is  usual  with  coal  th;il  the  calorimctric  area 
lie  reduced,  and  the  hi.gh  stack  temiieral  uri  ̂   w  oulil  indicate 

that  an  increase  in  the  hc.atin.g  surface  is  decidedlx-  desir;ible. 
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PROTECTED  THIRD-RAIL  INTERURBAN  ROAD  IN 
PENNSYLVANIA 

The  Wilkesbarre  &  Hazleton  Railroad,  which  lias  just  been 

completed,  is  one  of  the  most  interesting  electric  railway  pro- 
jects in  Pennsylvania,  as  it  is  intended  to  compete  with  estab- 

lished steam  roads  in  the  anthracite  coal  region  for  freight  as 
well  as  passenger  business.  It  is  built  for  high  speeds  in  spite 

of  the  mountainous  countr_\-  which  it  traverses,  and  it  employs 
a  third-rail  system,  notw'ithstanding  the  severe  climatic  con- 

ditions encountered  for  several  months  each  year.  The  third 
rail  is  protected  by  a  wooden  guard,  and  the  contact  shoe  is  of 
special  design  to  meet  the  conditions  thus  presented.  It  is  a 
moflitication  of  the  form  of  ecjuipment  used  on  the  experimental 
track  at  Schenectady,  which  was  described  and  illustrated  by  W. 

on  its  outskirts,  leaving  the  agricultural  interests  entirelv 
neglected.  The  intercourse  between  the  two  cities  is  large,  and 
at  present  the  means  for  it  are  furnished  by  two  steam  railroad> 

— the  Pennsylvania  and  the  Lehigh  \'alley.  The  distance  be- 
tween the  railway  terminals  in  the  two  cities  by  the  railways 

named  is  respectively  50.4  miles  and  49.6  miles.  The  Penn- 
sylvania runs  four  trains  a  day  in  each  direction,  while  the 

Lehigh  Valley  provides  six  trains  in  one  direction  and  five  in 
the  other. 

The  new  electric  line  is  26.2  miles  long  between  points  of 
junction  with  the  local  electric  railways  in  Wilkesbarre  and 
Hazleton,  and  the  total  distance  between  the  Court  House 
Square  in  Wilkesbarre  and  the  terminal  at  Wyoming  Street  and 
Broad  Street  in  Hazleton  will  be  less  than  30  miles.  By  the 
existing  steam  roads  two  hours  are  required  to  make  the  trip 

GENERAL  VIEW  OF  ENGINE  ROOM  IN  MAIN  i'UWEK  PLANT  AT      ST.  JOHNS 

B.  Potter  in  the  Street  Railway  Journal  last  August.  The 
Wilkesbarre  &  Hazleton  road,  therefore,  enjoys  the  distinction 
of  being  the  first  railway  in  the  country  to  be  equipped  for 
commercial  operation  with  a  protected  third  rail.  During  the 
construction  cars  were  operated  over  the  several  sections  as 
they  were  completed,  and  as  this  period  extended  through 
several  severe  snow  and  sleet  storms  without  interruption  of 
service,  it  is  confidently  anticipated  that  no  trouble  will  be 
experienced  with  the  entire  road  fullv  equipped  for  commercial 
operation. 

ROUTE  SELECTED 

As  indicated  by  the  name  of  the  companv  it  is  proposed  to 
operate  an  electric  line  between  Wilkesbarre  and  Hazleton, 
following  as  direct  a  route  as  the  formation  of  the  country 

permits,  and  avoiding  steep  grades  as  much  as  possible,  in  sur- 
mounting the  dilTerence  of  1200  ft.  in  the  altitude  of  these 

cities.  The  district  lying  between  these  points  is  exceedinglv 
rugged,  and  it  comprises  some  of  the  most  fertile  valleys  of  the 
State.  Strange  as  it  may  seem,  the  region  penetrated  by  this 
road  has  heretofore  been  without  any  transportation  facilities, 

as  the  steam  roads  ha^•e  followed  closelv  the  mining  settlements 

between  the  two  cities ;  at  the  same  average  speed  the  Wilkes- 
barre &  Hazleton  Railway  would  carry  passengers  in  about 

70  minutes,  but  this  running  time  can  be  materially  cut  down  on 
the  electric  line,  and  it  is  proposed  to  operate  regular  express 
trains  between  the  terminal  points  named  in  one  hour.  The 
speed  ordinances  governing  the  movement  of  cars  on  the 
streets  of  the  terminal  cities  leave  only  40  minutes  of  the  sixty 
to  cover  the  distance  over  private  right  of  way  between  the  two 

city  limits. 
The  accompanying  map  shows  the  relative  location  of 

Hazleton  and  Wilkesbarre,  and  the  routes  of  the  Wilkesbarre  & 

Hazleton  Railway,  the  Pennsylvania  Railroad  and  the  Lehigh 
Valley,  as  well  as  the  trolley  lines  in  the  immediate  vicinity  of 
the  terminals  which  will  be  directly  tributary  to  the  new  road. 
It  will  be  seen  at  a  glance  that  in  going  from  Hazleton  to 
Wilkesbarre  the  route  of  the  electric  railway  is  the  diameter  of 
a  circle,  of  which  the  combined  routes  of  the  Lehigh  Valley 
and  the  Pennsylvania  form  the  circumference,  the  Lehigh 
Valley  reaching  Wilkesbarre  by  following  the  half  circle 
to  the  right  of  the  new  road,  while  the  Pennsylvania  follows 
the  half  circle  to  the  left  of  that  road.    The  actual  routes  of  all 
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three  roads  are,  of  course,  very  de- 
vious, but  as  regards  distance  the 

new  road,  as  compared  with  the  steam 
roads,  is  relatively  shorter  than 
would  be  the  case  if  the  new  road 

were  an  absolutely  straight  line  coin- 
cident with  the  diameter  of  a  perfect 

circle,  the  circumference  of  which 
was  formed  by  the  two  steam  roads. 

Under  the  circumstances' it  must  be 
admitted  that  the  new  line  enjoys 
many  natural  advantages,  which,  in 
addition  to  the  improved  facilities 
offered  in  the  way  of  frequency  of 
service  and  greatly  reduced  running 
time,  and  the  economy  of  electric 
operation,  it  is  believed,  will  enable 
the  management  to  control  the 
greater  part  of  the  passenger  traffic 
between  the  two  cities  and  secure  a 

considerable  freight  business  as  well. 

The  tributary  territory  to  this  inter- 
urban  road  is  rapidly  developing  in 
wealth  and  population,  and  it  is  at 
present    the    center    of    the  most CONTACT  RAIL  CONSTRUCTION 

PASSING  JEDDO  TUNNEL 

important  mining,  manufacturing  and  agricultural  district  in 
the  State. 

CHARACTER  OF  SERVICE 
Wilkesbarre,  the  northern  terminus  of  the  road,  is  the  county 

seat  and  commercial  center  of  Luzerne  County,  which  is  only 

exceeded  in  wealth  by  two  counties  in  the  State  of  Pennsyl- 
vania, namely,  those  in  which  Philadelphia  and  Pittsburg  are 

located.  It  is  in  the  northern  anthracite  coal  fields,  the  beauti- 
ful Wyoming  Valley,  which  is  underlaid  with  80  ft.  of  anthra- 
cite coal,  and  it  has,  besides,  a  number  of  large  factories  en- 

gaged in  the  manufacture  of  lace  curtains,  axles,  wire  rope, 
silk,  iron  and  steel.  The  Wilkesbarre  &  Wyoming  Valley 
Traction  Company  owns  and  operates  all  the  electric  railways 
in  the  city  and  valley,  which  include  the  local  traffic  and  lines 
up  and  down  the  valley  on  both  sides  of  the  Susquehanna  River, 
comprising  a  system  of  65  miles.  These  lines  pass  through 

and  terminate  in  well-built  and  densely  populated  sections  of 
the  valley,  and  they  connect  at  the  city  of  Pittston  by  two 

MAP  OF  WILKESBARRE  &  IIAZLETON  RAILROAD,  TRIBUTARY  LINES  AND  COMPETING  STEAM  ROADS 
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different  lines  with  Scranton  and  its  traction  system.  At 

Luzerne  there  is  another  connection  to  a  line  running  to  Har- 

vey's Lake,  the  largest  body  of  water  in  the  State,  and  one  of 
the  most  popular  resorts.  The  population  served  by  the  Wilkes- 
barre  &  Wyoming  Valley  Traction  Company,  including  the 
city,  is  about  200,000.    The  average  number  of  passengers 

CLIMBING  A  STEEP  GRADE 

RAILWAY  BRIDGE  CROSSING  BIG  NESCOPECK  CREEK 

TUNNEL  THROUGH  PENOBSCOT  MOUNTAIN 

carried  daily  is  about  35,000,  or  over  12,000,000  per  annum. 
The  equipment  of  this  system  includes  123  trolley  cars,  most 
of  which  are  large  and  have  double  trucks,  insuring  quick  ser- 

vice. The  lines  of  this  system  converge  at  the  public  square 
in  Wilkesbarre,  which  is  the  starting  point  for  the  line  to  Hazle- 
ton.  The  Wilkesbarre  &  Hazleton  Railway  Company  has  ac- 

quired, by  lease,  the  right  to  operate  its  cars  over  the  tracks  and 
to  use  the  terminals  of  the  Wilkesbarre  &  Wyoming  Traction 

Company,thus  giving  it  unexcelled  terminal  facilities  in  the  city 
of  Wilkesbarre  and  connection  with  the  electric  lines  between 
Wilkesbarre  and  Scranton  and  intermediate  towns. 

Hazleton,  the  other  terminus  of  the  railway,  is  the  center  of 
the  eastern  middle  coal  field,  and  is  surrounded  by  mining 
towns.  These  are  reached  by  the  lines  of  the  Lehigh  Traction 
Company,  owned  by  the  Wilkesbarre  &  Hazleton  Railway 

ROAD  SKIRTING  CONYNGHAM  VALLEY 

PREPARING  ROADBED  THROUGH  ROCK  CUT 

PORTAL  OF  TUNNEL  NEAR  WILKESBARRE 

Company.  The  system  includes  22  miles  of  track,  and  operates 
fifty-three  cars,  which  serve  a  total  population  of  95,000,  the 
average  number  of  passengers  per  day  being  about  7000,  of 
over  2,000,000  annually. 

Nine  miles  from  Wilkesbarre  is  Triangular  Lake,  a  beautiful 
sheet  of  water  about  300  acres  in  extent,  close  to  the  foot  of 
the  mountain  and  completely  surrounded  by  fine  woods.  In 
spite  of  the  present  inadequate  facilities  for  reaching  this 
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charming  resort  tliere  are  already  a 
number  of  cottages  on  its  shores,  and 

with  improved  transportation  facih- 
ties  it  is  bound  to  become  popular  for 
summer  homes  and  recreation  grounds. 

It  is  the  plan  of  the  railroad  to  estab- 
lish a  picnic  grove  at  Triangular 

Lake,  offering  all  the  inducements  of 
an  ideal  location  to  families  and  ex- 

cursion parties.  The  ride  over  the 
line  of  the  electric  road  is  through 

one  of  the' most  picturesque  sections 
of  the  State,  and  cannot  fail  to  com- 

mand a  large  pleasure  traffic.  The 
route  crosses  three  valleys,  skirts 
along  the  sides  of  two  mountains  and 
penetrates  a  third,  and  at  numerous 
points  presents  scenery  which  is 
grandly  picturesque.  Conyngham 
Valley,  as  seen  from  Conyngham 
Gap,  offers  a  picture  of  rural  beauty, 
in  sharp  contrast  to  the  outlook  from 
Nescopeck  Mountain.  Here  is  spread 
a  vast  tract  of  wild  and  rugged 
country  where  nature  has  full  sway. 
Another  point  of  interest  is  the  Jeddo  tunnel,  near  the  mouth  of 
which  the  track  passes.  This  tunnel  was  constructed  by  John 
Markle  to  drain  the  G.  B.  Markle  &  Company  mines  at  Jeddo, 
5  miles  away,  and  it  is  quite  a  noted  piece  of  engineering. 

In  addition  to  the  cities  and  towns  to  which  additional 

facilities  will  thus  be  offered,  there  is  a  considerable  population 

in  two  farming  valleys,  Butler  and  W'apwallopen,  which  will 
be  traversed  by  the  road. 

Besides  the  passenger  traffic  to  be  derived  from  these  sources 

the  road  will  undoubtedly  de\'elop  consideral)le  freight  busi- 
ness, consisting  in  the  delivery  of  supplies  to  the  inhabitants 

.\  CHARACTERISTIC  FILL 

devote  all  of  its  initial  electrical  equipment  to  passenger  and 
express  business  during  the  day.  Later,  when  the  freight 
business  warrants,  electric  locomotives  will  Ije  employed  for 
this  service. 

ROADBED  CONSTRUCTION 

In  the  construction  of  the  road  many  interesting  engineering 
prolilems  were  encountered.  Owing  to  the  character  of  country 
traversed  and  the  difference  of  1200  ft.  in  the  altitude  of  the 

terminal  points,  it  became  a  serious  problem  to  select  a  route 
and  establish  a  line  entirely  free  of  heavy  grades  and  sharp 
curves,  but  this  was  successfully  accomplished.   A  private  right 

CATTLE  WAV CULX'ERT  AT  SUGAR  NOTCH  RUN 

of  the  valley,  and  in  hauling  farm  products  to  market.  This 
service  is  now  performed  entirely  by  wagons.  The  electric  road 
will  naturally  receive  considerable  freight  from  connecting 
steam  roads,  including  the  Lehigh  Valley,  the  Pennsylvania, 
the  Central  Railroad  of  New  Jersey,  the  Delaware  &  Hudson 
and  the  Delaware,  Lackawanna  &  Western.  For  the  present  it 

is  proposed  to  haul  freight  between  midnight  and  6  o'clock  in 
the  morning,  and  use  steam  locomotives  for  this  service,  as  the 
system  was  established  under  a  regular  steam  railroad  charter, 
which,  however,  permits  electric  operation  as  well.  It  will  be 
unnecessary  by  this  arrangement  to  keep  the  power  house  in 
operation  during  these  hours,  and  it  will  enable  the  company  to 

of  way,  60  ft.  wide  and  fenced  in  on  both  sides,  was  acquired, 
and  throughout  the  entire  line  there  is  not  a  grade  exceeding 
3  per  cent,  and  only  one  curve  of  18  degs.  The  grade  thus 
established  necessitated  some  bold  engineering,  heavy  fills, 
deep  rock  cuts  and  the  driving  of  a  tunnel  2684  ft.  long  through 
Penobscot  Mountain,  about  600  ft.  below  the  summit  and 
through  solid  rock.  Throughout  the  entire  route  there  are 
numerous  grades  varying  from  2  per  cent  to  3  per  cent.  The 
entire  elimination  of  grade  crossings  was  determined  upon,  in 

order  that  high-speed  operation  might  be  adopted  with  safety. 
This  policy  made  necessary  the  construction  of  thirty-three 
highway-crossing  bridges  and  railroad  bridges  over  streams  of 
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various  sizes.  All  of  these  structures  are  of  concrete.  The 
roadbed  also  includes  two  large  bridges  of  granite  masonry, 
one  of  the  stone  arch  type  and  the  other  of  the  girder  form, 
supported  by  high  masonry  piers.  Every  feature  of  the  roadbed 
received  close  attention,  and,  as  a  whole,  the  line  may  be  said 
to  mark  a  distinctive  advancement  among  interurban  electric 
properties.  The  track-rail  is  a  Boston  &  Albany  section,  95 
lbs.  to  the  yard,  laid  on  8-ft.  ties,  spaced  to  24-in.  centers.  Nine- 
foot  ties  are  used  for  every  fifth  tie,  where  insulators  support 

needs  as  shown  by  the  operations  of 
cars  over  the  line  on  schedule. 

PROTECTED  THIRD  RAIL 

The  construction  of  the  contact  rail 

is  a  departure  from  common  practice 

up  to  the  present  time,  as  it  is  pro- 
tected from  sleet  and  snow  by  a 

2-in.  X  6-in.  pine  plank  held  directly 
over  the  rail.  Already  this  protection 
has  demonstrated  its  usefulness,  for 
during  the  severe  sleet  and  snow 
storms  of  December  the  cars  operated 
over  the  line  with  perfect  ease.  The 
added  element  of  personal  safety  is  a 
very  great  factor.  The  guard  plank 

is  supported  by  oak  posts,  spaced  every  8  ft.,  and  both  guard 
and  rail  are  carried  on  vitrified  clay  insulators  every  10 

ft.  To  prevent  creeping  fish-plates  are  left  moderately  loose, 
and  an  anchoring  insulator  is  placed  in  each  rail  midway  be- 

tween joints.  The  contact  rails  are  60  ft.  long  and  weigh  80  lbs. 
to  the  yard.    They  are  placed  28  ins.  away  from  the  gage  line. 

SECTION  OF  TRACK,  SliOV^ING  RELATIVE  POSITION  OF  THIRD 
RAIL,  GUARD  AND  CONTACT  SHOE 

the  contact  rail.  At  present  the  ties  are  laid  on  a  bed  of  cinders, 
which  will  be  continued  for  a  year  or  more,  and  then  a  top 
dressing  of  broken  stone,  1054  ins.  high,  will  be  added,  the 

cinders  forming  a  cushion  between.  In  the  meantime  pre- 
cautions have  been  taken  to  establish  a  level  bed,  and  as  con- 
siderable care  was  exercised  in  the  selection  of  ties,  a  uniform 

structure  is  maintained.  Moreover,  the  contact  rail  and  track 
follow  the  same  gage,  so  that  there  is  no  unevenness  and  no 
momentary  loss  of  contact  because  of  depressions  in  the  track 
or  divergence  of  the  contact  rail.  All  curves  are  approached 
by  compounding  and  are  elevated  for  high  speeds.  The  final 
elevation  of  curves  will  be  determined  in  accordance  with  the 

r- 
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CONTACT  SHOE,  GUARD  AND  RAIL 

and  the  top  of  the  third  rail  is  5  ins.  above  the  track  rail ;  in 
fact,  the  insulator  carrying  the  contact  rail  is  on  a  level  with 

the  top  of  the  track  rail.  The  contact  rail  is  of  special  com- 
position and  possesses  high  conductivity. 

Both  contact  rails  and  track  rails  are  bonded  with  soldered 

bonds,  furnished  by  the  Chase- Shawmut  Company.  The  bonds 
have  been  applied  for  over  six  months,  and  the 
shock  due  to  heavy  steam  locomotives  and 
freight  cars  passing  over  the  line  during  the 
entire  construction  period  has  not  thus  far 
produced  the  least  indication  of  breaking 
away.  The  application  of  the  soldered  bond 
necessarily  involved  a  departure  from  the 
usual  method  employed  in  laying  track  where 
protected  bonds  are  used.  The  soldered  bond 
is  fastened  under  the  foot  of  the  rail,  and  to 
facilitate  the  work  it  became  necessary  to  turn 
the  rail  bottom-side  up.  As  the  track  men  had 
only  spiked  the  rails  at  center  and  joints  this 
was  easily  done  by  drawing  the  inside  spikes 
for  a  length  of  about  twenty  rails,  depending 
on  the  local  degree  of  curvature  in  the  track. 

The  joints  were  then  surfaced,  the  bond  ap- 
plied, and  eight  men  with  a  few  short  bars 

were  enabled  to  return  the  rail  to  its  normal 

position.  The  spikers  in  this  work  followed 
the  bonders  rather  than  the  rail-men,  thus 
avoiding  delay  and  keeping  the  spikers  busy. 

atreef  lOdln'dii  Jour 
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ROLLING  STOCK 

The  schedule  to  be  inaugurated  over  this  road  calls  for  an 
hourly  express  service  and  a  local  every  hour  and  a  half.  Six 
cars  have  been  provided  to  perform  this  work.   They  are  com- 

STONE  ARCH  BRIDGE  OVER  BLACK  CREEK 

bination  coaches  built  by  the  J.  G.  Brill  Company,  of  Phila- 
delphia, and  consist  of  a  passenger  and  a  baggage  compartment 

and  a  toilet  room.  They  are  handsomely  furnished  and  are  fin- 
ished in  solid  mahogany.  They  are  heated  by  electric  heaters 

furnished  by  the  Consolidated  Car  Heating  Company.  The 

baggage  compartment  is  finished  in  natural  ash  and  is  pro- 
vided with  folding  seats  for  smokers.  Loading  steps  are  pro- 
vided at  only  one  side  of  each  platform.  The  opposite  side 

is  used  for  a  motorman's  cab. 
General  dimensions  of  the  cars  are  :  Length  over  end  panels, 

43  ft.,  and  over  platforms,  51  ft. ;  width  over  outside  sheathing. 

body.    These  doors,  when  closed,  are  locked  by  the  close- 
fitting  of  the  trap-door  covering  the  three  risers.  Swinging 

doors  leading  to  trailers  have  half-drop  sash.   The  motorman's 
cab  in  the  vestibule  has  a  sliding  door  to  the  platform  and  a 

drop  sash  in  the  side  and  front  windows.  The 
cab  is  provided  with  a  hinged  set.    The  upper 
sashes  of  the  car  windows  are  stationary,  and 

are  of  decorated  plate-glass,  while  the  lower 
sashes  may  be  raised.   The  interior  of  the  cars 
are  finished  in  solid  mahogany,  with  pilasters 
handsomely  carved  and  panels  richly  inlaid. 
The  head-linings  are  of  three-ply  curly  birch 
in  natural  color  and  decorated  in  silver.  The 

passenger  compartment  has  seating  capacity 

for  thirty-eight  persons.    The  cane  seats  are 
40  ins.  long,  and  have  high  reversible  backs 
and  mahogany  arm   rests.     The  trimmings 
throughout  and  basket    racks    are    of  solid 

bronze.    The  cars  are  furnished  with  "De- 
denda"  gongs,  automatic  air  sand-boxes,  M.  C. 
B.  couplers,  Gould  platforms  and  two-stem 

spring  buffers.    The  "cow-catchers"  at  either 
end  are  so  placed  as  not  to  interfere  with 

coupling.    Brill  No.  27  E-2  trucks,  with  36-in. 
wheels  and  6-ft.  6-in.  wheel  base,  are  used. 
The  truck  frames  are  11  ft.  3  ins.  long,  and  the 
weight  of  the  trucks  without  motors  is  13,000 

lbs.    A  General  Electric  66-motor  is  attached  to  each  of  the 
four  axles.    The  motors  are  practically  the  same  as  those  on 

the  Manhattan  L,  and  are  governed  by  the  Sprague  multiple- 
unit  automatic  control,  as  embodied  in  the  contactor  system. 
The  management  expects  that  the  traffic  will  soon  warrant  the 

operation  of  trains  of  several  cars,  and  for  this  reason  intro- 
duced this  system  of  control. 

An  interesting  part  of  the  equipment  is  the  brake  system,  said 
to  be  the  most  complete  ever  furnished  on  any  form  of  rolling 
stock.  This  is  particularly  gratifying  to  those  who  hope  to  see 

the  electric  motor  become  an  important  factor  in  long-distance, 

HEAVY  PASSENGER  COACH  VVtTH  BAGGAGE  COMPARTMENT 

9  ft.  6  ins. ;  height  from  bottom  of  sill  over  roof,  9  ft.  8^2  ins. ; 
inside  length  of  passenger  compartment,  29  ft.  11  ins.;  inside 
length  of  baggage  compartment,  11  ft.  liyi  ins.  The  cars  have 
been  built  on  lines  closely  approximating  steam  practice,  and 
furnishing  convincing  proof  of  the  advancement  that  has  been 
made  in  this  particular  branch  of  the  service. 

Double  sliding  doors  are  provided  at  the  passenger  end  of  the 
cars,  and  single  sliding  doors  at  the  baggage  end.  Each  side 

of  the  baggage  compartment  has  a  42-in.  sliding  door.  The 
sliding  door  in  the  partition  is  panelled,  not  glazed.  The  vesti- 

bule side  doors  are  hinged  to  the  vestibule  post  next  the  car 

high-speed  and  heavy  railroading.  Experienced  steam  railroad 
operators  realize  that  until  this  feature  is  fully  understood  and 

appreciated,  and  the  electric  system  is  equipped  with  safety  de- 
vices for  proper  operation  under  steam  railroad  conditions,  it 

cannot  hope  for  recognition  on  important  lines.  Consequently, 
the  evidence  thus  presented  that  electric  railroad  men  are 
giving  serious  consideration  to  this  problem  and  have  already 
made  such  progress  is  reassuring.  In  the  case  of  the  Wilkes- 
barre  &  Hazleton  Railway  no  less  than  four  braking  appliances 
are  provided.  The  outside  brakes  are  operated  by  two  methods, 

namely,  Westinghouse  automatic  air  and  a  vertical  hand-wheel 
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in  the  motorman's  cab ;  and  the  inside  brakes  also  have  two 
systems  of  control — Westinghouse  magnetic  and  a  vertical 
wheel  in  the  vestibule.  The  cars  are  arranged  for  running  in 
both  directions,  are  adapted  for  use  either  singly  or  in  trains, 

and  are  equipped  for  head-end  train  control.  An  air  signal 
system  is  provided  whereby  the  conductor  at  any  part  of  a 
long  train  may  signal  the  operator  at  the  head,  as  is  now  done 

VIEW  OF  ENGINE  ROOM  FROM  ABOVE  SWITCHBOARD 

in  steam  passenger  service.  The  total  weight  of  a  fully- 
equipped  car  is  84,000  lbs. 

The  contact  shoes  are  of  special  design  for  use  with  a  pro- 
tected third  rail,  and  the  essential  features  arc  illustrated  in  the 

accompanying  drawings.  The  design  of  the  contact  shoe  was 
worked  out  by  W.  B.  Potter,  of  the  General  Electric  Company, 
and  the  method  of  protecting  the  third  rail  is,  in  a  general  way, 
similar  to  that  recently  erected  on  the  experimental  track 
of  the  General  Electric  Company  at  Schenectady.  Trolley  poles 
are  also  provided  on  these  cars  for  use  on  the  city  traction 
systems  over  which  they  operate,  and  the  switch  governing  the 

throughout.  It  is  the  purpose  of  the  company  to  double  the 
present  capacity  of  the  power  house,  and  eventually  take  care 
of  the  Hazleton  service  through  sub-stations  from  this  plant 
At  present  one  end  of  the  power  house  is  enclosed  with  an  iron 
sheathing  instead  of  a  brick  wall,  and  when  the  addition  is 
built  at  this  end  it  will  really  be  an  extension  along  lines  already 
laid  down.  The  general  layout  is  on  standard  lines,  and  the 

unit  plan  has  been  adopted  throughout.  A  coal-run  deposits 
coal  so  that  it  flows  into  the  boiler  room  ready  for  use.  Ashes 
are  removed  by  being  dropped  into  a  car  which  runs  on  a  track 
beneath  the  floor  in  front  of  the  furnaces.  The  boilers  are  of 

the  water-tube  type,  supplied  by  the  Heine  Safety  Boiler  Com- 
pany, and  contain  2600  sq.  ft.  of  heating  surface  over  grates, 

POWER  HOUSE  AT  ST.  JOHNS 

12  ft  3  ins.  wide  and  7  ft.  deep.  They  are  grouped  six  boilers 
in  a  nest,  with  a  steel  stack  5  ft.  in  diameter  and  90  ft.  high  for 
each  pair,  resting  on  the  division  wall  between  the  boilers. 
In  addition  to  these  stacks  a  steam-driven  blower,  capable  of 
developing  a  2Vj-in.  forced  draught  is  installed.  The  boilers 
operate  under  125  lbs.  pressure.  A  Wainright  feed-water- 
heater,  supplied  l)y  the  Taunton  Locomoti\-e  &  Manufacturing 
Company,  is  used  to  heat  the  water  supply.  The  furnaces  and 
grates  are  designed  to  burn  very  fine  anthracite  coal,  and  the 
boilers  are  set  very  high  to  permit  the  utilization  of  stokers. 
The  boilers  were  installed  during  the  coal  strike  of  1902,  and 

were  started  up  with  bituminous  coal  instead  of  the  fine  anthra- 
cite for  which  they  were  originally  intended.  The  coal  used 

was  from  the  Pennsylvania  bituminous  coal  fields,  and  was 

termed  a  rather  smoky  burning  coal,  yet  these  furnaces  con- 

SECTIUN  OF  POWER  HOUSE  AND  COAL  TRESTLE 

connections  to  trolley  and  shoe  is  designed  to  permit  the  change 
being  made  on  a  grade  without  losing  contact. 

POWER  PLANT 
The  power  house  is  located  8.4  miles  from  the  Hazleton  end 

of  the  line,  on  the  Nescopeck  Creek,  which  supplies  suitable 
water  for  the  boilers.  The  building  is  132  ft.  long  and  84  ft. 
wide,  and  there  is  a  coal  trestle  at  the  side.  It  is  a  substantial 
brick  structure  with  steel  frame  work  and  cement  flooring 

sumed  it  perfectly,  and  smoke  was  very  rarely  seen  coming 
from  the  stacks,  except  at  such  times  as  the  doors  were  open 
for  the  purpose  of  stoking.  The  lowest  row  of  tubes  is  about 
6  ft.  from  the  grate  and  is  covered  with  C-tile  brick,  providing 
for  the  gases  a  large  combustion  chamber  and  permitting  them 
to  travel  the  whole  length  of  the  boiler  before  coming  in  con- 

tact with  tubes  that  cool  them  to  any  extent. 
In  a  test  made  on  these  boilers,  using  rice  anthracite  coal 
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with  22  per  cent  ash,  they  developed  40  per  cent  overload  for 
six  hours,  with  an  evaporation  of  7.5  lbs.  of  water  from  and 
at  212  degs.  F.  per  pound  of  coal.  During  the  intermediate 
four  hours  of  the  test  the  boilers  developed  approximately  70 
per  cent  overload.  The  coal  burned  per  hour  per  square  foot 
of  grate  was  20.8  lbs.  with  an  average  draught  of  1.8  ins. 

Prior  to  the  making  of  this  test  the  boilers  had  been  in 
moderate  operation  for  three  or  four  months,  and  no  special 
precautions  were  taken,  such  as  cleaning  and  blowing  out  tubes 
in  order  that  the  highest  overload  capacity  might  be  reached. 
The  makers  guaranteed  50  per  cent. 

The  boilers  are  piped  into  a  12-in.  main  header,  from  which 
the  engines  take  their  supply  of  steam.  The  piping,  which  is 
extra  heavy  throughout,  is  arranged  to  permit  the  operation  of 
this  plant  as  three  independent  units. 

The  engines  were  supjilied  by  C.  H.  Brown  &  Company,  of 

All  the  electrical  apparatus  used  in  the  power  house  and  sub- 
stations is  of  the  Westinghouse  type.  The  alternators  are  of 

400-kw  capacity  with  revolving  fields,  and  are  direct  connected 
to  the  engines.  They  deliver  three-phase  current  at  390  volts, 
with  3000  alternations  at  115  r.  p.  m.  The  generators  are  con- 

nected directly  to  the  bus-bars,  without  fuse  or  circuit  breaker, 
and  require  115-amp.  exciting  current  at  125  volts.  One  400-kw 
rotary  converter,  revolving  at  500  r.  p.  m.,  is  now  installed  in 
the  power  house,  and  a  foundation  is  provided  for  another.  At 

present  it  is  intended  to  use  the  rotary  converter  in  the  sub- 
station car,  which  is  a  feature  of  this  installation  that  will  be 

(lescril)C(l  in  detail  later  on,  to  help  out  the  rotary  at  the  power 
house,  as  the  heaviest  demands  for  current  are  expected  at  this 

point. 
This  car  can  be  run  into  the  power  house  on  tracks  provided 

for  this  purpose,  as  shown  in  the  plan.    The  rotary  converters 
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PLAN  OF  POWER  HOUSE 

Fitchburg,  Mass.  They  consist  of  three  pairs  of  cross-con- 
nected (18  X  36),  making  115  r.  p.  m.,  and  each  pair  direct-con- 
nected to  a  400-kw  alternator.  One  pair  develops  normally 

600  ihp.  Compounding  these  engines  or  condensing  the  ex- 
haust was  not  considered  advisable  in  this  plant  on  account  of 

the  low  cost  of  fuel  and  because  of  the  extremely  variable  load 
that  would  be  encountered.  It  was  decided,  however,  to  con- 

nect two  engines,  rather  than  one,  to  an  alternator  with  cranks 
90  degs.  apart,  in  order  to  obtain  a  more  uniform  turning 

moment  for  parallel  operation.  A  fly-wheel,  15  ft.  in  diameter 
and  weighing  60,000  lbs.,  assists  parallel  operation  and  lessens 
the  shock  of  the  engines,  when,  as  often  occurs,  a  50  per  cent 

overload  is  suddenly  thrown  on  or  off.  Their  economic  per- 
formance is  23.9  lbs.  of  steam  per  indicated  horse-power  at  full 

load  of  600  ihp. 

The  two  exciter  engines  (83^2  x  9)  were  supplied  by  the  Har- 
risburg  Foundry  &  Machine  Company.  They  are  operated  at 

300  r.  p.  m,  and  are  directly  coiuiected  to  25-kw  shunt-wound 
generators. 

A  gravity  oiling  system  furnishes  lubricant  to  all  bearings, 

and  an  air-blast  system  is  provided  for  cleaning  purposes. 

in  the  power  house  have  carbon-break  circuit  breakers  on  the 
direct-current  side  and  fuses  in  the  alternating  current  leads. 
They  deliver  current  to  the  rail  at  625  volts.  All  feeders  to  the 
contact  rails  are  protected  by  tank  lightning  arresters  and 
choke  coils.  Two  banks  of  transformers  are  connected  in  delta 

to  raise  the  voltage  to  15,000  for  transmission  over  the  line,  and 
provision  has  been  made  for  two  more  banks.  The  trans- 

formers arc  of  150-kw  capacity  and  are  oil  cooled.  Fuses  are 
used  in  the  low-tension  leads  between  ljus-bar  and  trans- 

formers, and  especially  designed  bayonet  switches  on  the  ends 
of  long  sticks  connect  the  high-tension  side  to  the  transmission 
line.  Long-break  circuit  breakers  and  low-equivalent  lightning 
arresters  with  choke  coils  are  placed  in  the  high-tension  line 
just  before  it  passes  out  of  the  power  house. 

The  switchboard  is  of  gray  marble  and  consists  at  present  of 
nine  panels.  The  two  exciters  are  on  one  panel,  which  is 
equipped  with  an  ammeter  for  each  generator  and  a  voltmeter. 
Each  alternator  panel  is  equipped  with  an  indicating  wattmeter, 
an  alternating-current  ammeter  which  can  be  switched  into  any 
phase,  a  direct-current  ammeter  in  the  exciting-current  circuit 
and  phasing  lamps.    A  button  operates  an  automatic  stop, 
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which  will  shut  the  engines  down  on  a  given  rise  of  speed,  and 

a  switch  controls  the  engine  governor  for  the  purpose  of  syn- 
chronizing or  adjusting  the  load.  The  two  transformer  panels 

are  each  equipped  with  three  ammeters,  which  show  the  cur- 
rent in  the  transformers.  The  alternating-current  rotary- 

converter  panel  is  equipped  with  three  ammeters  and  phasing 
lamps.  The  field  rheostat  operating  handle  is  in  this  panel. 
On  the  direct-current  panel  is  the  voltmeter,  equalizing  switch, 
together  with  the  circuit  breaker  and  ammeter,  which  are  con- 

nected in  the  negative  lead.  The  feeder  panel  which  supplies 
the  rail  in  each  direction  from  the  power  house  has  circuit 
breakers  and  ammeters  for  each  feed. 

SUB-STATION.S 

In  addition  to  the  sub-station  at  the  power  house,  one  per- 
manent sub-station  is  in  service  half-way  to  the  Wilkesbarre 

end  of  the  line.  The  contact  rail  between  this  sub-station  and 
(he  power  house  is  fed  at  both  ends  from  rotary  converters  at 
these  respective  points. 

The  voltage  at  the  Hazleton  end  of  the  line,  which  is  8.4  miles 
from  the  power  house,  will  l)e  held  up  by  tying  onto  the  system 

of  the  Lehigh  Traction  Company  until  the  proposed  sub- 

break  circuit  breakers.  Tank  arresters  and  choke  coils  are  in- 

stalled in  the  feeders.  The  choke  coils  on  the  high-tension 
lines  in  the  sub-station  are  of  lower  capacity  than  those  of  the 

PLAN  OF  SUB-STATION  NO.  1 

Station,  already  mentioned,  shall  be  provided  in  the  vicinity 
of  Hazleton  for  the  local  service  as  well  as  the  interurl)an 
road. 

The  sub-station  near  Wilkesbarre  is  equipped  with  one  400- 
kw  rotary  converter,  one  bank  of  three  transformers  connected 
in  delta,  and  a  three-panel  switchboard,  an  equipment  exactly 
similar  to  that  in  the  power  house.  The  transformers  in  the 
sub-station,  of  course,  are  reversed  to  step-down  the  current 

SUB-STATION  NO.  1 

transformer  apparatus  at  the  power  house.  No  fuses  are  used 
between  the  low-tension  side  of  the  transformers  and  the 

switchboard  and  rotary  converter.  Attached  to  the  sub-station 
is  a  dwelling  house  for  the  use  of  the  attendant, 
and  it  is  expected  that  one  man  will  be  able  to 
perform  all  the  duties  of  this  station,  as  he  will 
be  relieved  for  a  day  periodically.  The  hours 
will,  of  course,  be  long  but  the  work  is  very 

light. One  of  the  most  interesting  features  of  the 

plant  is  the  portable  sub-station,  which  consists 
of  an  equipment  similar  to  that  in  the  perma- 

nent sub-station  just  described.  This  is  in- 
stalled in  a  car  especially  designed  for  this  pur- 

pose, so  that  it  may  be  shifted  to  any  part  of  the 
system  where  the  demands  are  unusually  heavy, 

as,  for  instance,  in  the  neighborhood  of  Trian- 
gular Lake  during  the  excursion  and  picnic 

season.  The  length  of  car  over  sheathing  is 
36  ft.,  and  the  width  over  posts  is  9  ft.  6  ins. 
The  roof  can  be  removed  in  one  piece,  like  that 
of  a  box-car,  to  permit  the  placing  of  large  and 
heavy  machinery  that  can  best  be  handled  by 

cranes.  Eight  large  eye-bolts,  set  in  blocks 
secured  to  the  rafters  and  top  plate  of  the  monitor  deck, 

facilitate  the  hoisting  process.  Every  alternate  rafter  is  rein- 
forced with  angle-iron,  and  all  parts  of  the  roof  are  made  extra 

strong  to  withstand  the  stress  of  moving.  Brill  No.  28  trucks 
are  employed.  The  rotary  converter  is  placed  directly  over  the 
forward  trucks,  and  the  three  transformers  at  the  other  end  of 
the  car  over  the  rear  trucks  with  the  switchboard  between. 

This  distribution  of  equipment  leaves  ample  room,  moreover. 

ARRANGEMENT  OF  APPARATUS  IN  PORTABLE  SUB-STATION 
street  R/Tiln'n;j  Jour. 

instead  of  stepping-up.  Provision  is  made  for  doubling  the 
equipment  when  needed.  The  transformers  are  connected  to 

the  high-tension  line  by  bayonet  switches  and  are  protected  by 
low-equivalent  lightning  arresters  with  choke  coils  and  by  long- 

for  the  attendant  to  examine  the  machinery  and  move  freely 

about  the  car,  although,  of  course,  no  room  is  wasted.  The 
total  weight  of  the  equipment  is  about  51,000  lbs.  The  car  is 
not  equipped  with  motors,  as  it  can  readily  be  attached  as  a 
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trailer  to  a  regular  passenger  car  and 
hauled  to  any  part  of  the  line  when  it  is 
needed.  As  already  mentioned,  the 
apparatus  is  similar  to  the  equipment 

in  the  sub-station,  with  a  slight  varia- 
tion in  the  connection  of  the  high-ten- 
sion side  of  the  transfoirmers  to  the 

line  from  those  found  in  the  power 
house  and  sub-station.  In  the  last  the 
individual  leads  from  a  transformer 

are  connected  by  means  of  bayonet 
switches  so  that  a  single  transformer 
may  be  taken  out  of  service  by  pulling 
two  switches.  In  this  sub-station  car 
sufficient  room  did  not  exist  to  put  on 
the  bayonet  switches,  and  the  three 
transformers  are  supplied  with  solitl 
connections.  It  is  believed  that  per- 

manent connections  will  answer  every 
demand  made  on  the  portable  plant. 
The  transformer  cases  are  made  very 
high  to  prevent  oil  overflowing  and 
running  out  on  the  floor,  because  of 
the  movement  of  the  car.  Long  poles 
are  provided  to  hook  connection  onto 
the  transmission  lines  at  any  point 
alongside  of  the  track.  Bayonet 
switches  complete  the  connection  to 

the  car,  and  an  oil  break  switch  fur- 
nishes a  reliable  means  of  opening  or 

closing  the  connection  between  the  transformers  and  the  high- 
tension  line. 

HIGH-TENSION  TRANSMISSION 

The  high-tension  line  runs  from  the  power  house  to  a  point 

north  of  the  Penobscot  Mountain,  called  Riley's  Run,  a  distance 
of  14  miles.    It  was  desirable  to  have  the  poles  carrying  the 

TRANSPOSITION  POLES  IN  HIGH-TENSION  LINK 

transmission  line  as  near  the  track  as  possible  for  telephonic 

purposes,  and  yet  have  ample  clearance  for  passing  cars.  Ac- 
cordingly, 12  ft.  from  center  of  track  was  chosen  as  a  line  best 

suited  to  all  conditions.  The  undulating  nature  of  the  ground 
made  it  necessary  to  use  poles  ranging  from  30  ft.  to  35  ft.  long, 

POLE  LINE  AND  TRACK  CONSTRUCTION  OVER  LONG  FILL  AND  CURVE 

in  order  that  the  tops  should  maintain  a  comparatively  straight 

line,  approximately  following  the  line  of  track.  The  line  con- 
sists of  three  No.  4  B.  &  S.  hard-drawn  bare  copper  wire,  form- 

ing an  equilateral  triangle  with  30-in.  legs  and  transposed  twice, 
each  transposition  making  one-third  turn.  The  insulators  are 
glass  with  double  petticoats,  the  outer  measuring  7  ins.  At  the 
ends  of  the  line,  at  transportation  points  and  at  other  places 
where  greater  mechanical  strength  was  required,  a  special  type 
of  glass  insulator  was  used.  The  poles  are  spaced  100  ft.  at 
curves  and  125  ft.  on  tangents.  A  locust  pin,  boiled  in  paraffine, 

7  ins.  long,  with  2-in.  shank,  is  used.  The  tops  of  the  poles  were 
bored  for  the  pins,  clamped  with  7-in.  iron  bands  and  gained  for 
cross-arms.  The  cross-arms  are  4^2  ins.  x  6  ins.  x  34  ins.,  of 

yellow  pine,  and  secured  to  the  pole  by  two  ̂ -in.  bolts. 

AUXILIARY  EQUIPMENT 

A  telephone  system  is  installed,  which  includes  a  special 
portable  outfit  in  each  car,  and  plug-in  boxes  are  placed  every 
quarter  of  a  mile  along  the  line.  The  telephone  line  is  No.  10 
hard-drawn  copper  wire  run  on  wooden  brackets,  and  placed 
3  ft.  below  the  cross-arm  carrying  the  high-tension  line,  trans- 

posed to  meet  requirements.  Heavy  gongs  are  placed  at  each 
siding  in  order  that  cars  passing  over  the  line  can  be  reached 

by  signal  from  the  office. 
The  management  has  not  yet  determined  upon  the  lilock- 

signal  system  to  be  installed.  It  is  the  purpose  to  provide  every 
possible  safe-guard  for  the  operation  of  the  road  at  high  speeds 
without  jeoparding  life  or  property  of  patrons,  and  a  careful 
investigation  of  the  practical  operation  of  several  systems  is 
now  being  made  by  the  engineers  of  the  company. 

President  A.  Markle,  of  the  Wilkesbarre  &  Hazleton  Railway 

Company,  who  developed  the  project,  has  given  personal  at- 
tention to  the  building  and  equipment  of  the  road.  L.  B.  Still- 

well,  who  is  consulting  engineer  for  the  company,  designed  the 
entire  plant,  and  the  road  was  built  under  his  direction.  He 
was  represented  during  the  construction  period  by  J.  E. 
Wallace,  the  construction  engineer.  C.  A.  B.  Houck,  chief 
electrician  for  the  traction  company,  was  associated  with  Mr. 
Wallace  in  the  work. 
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ELECTRIC  RAILWAY  PRACTICE  ON  THE  CONTINENT  OF 
EUROPE 

BY  HEINRICH  VELLGUTH 

In  the  June,  1902,  issue  of  the  Street  Railway  Journal 
the  writed  described  the  electric  railway  practice  of  three 

countries  on  the  Continent  of  Europe,  viz. :  Germany,  Switzer- 
land and  France.  While  each  of  these  countries  has,  perhaps, 

gone  farther  in  electric  railway  work  than  any  of  those  whose 
methods  have  not  been  taken  up  in  detail  by  the  writer,  many 
important  features  of  operating  practice  do  exist  elsewhere  on 
the  Continent  of  Europe,  particularly  in  Austria,  Hungary  and 
Italy.  It  is  the  intention  in  this  article  briefly  to  refer  to  the 
most  interesting  developments  in  electric  railway  practice  in 
these  countries. 

AUSTRIA 

With  Hungary  and  Germany,  Austria  was  one  of  the  first 

countries  in  Europe  to  introduce  electric  traction.  It  was  pre- 
ceded only  Ijy  Hungary,  whose  first  electric  railway,  the  Buda- 

cunstruction  may  be  made  durable  is  illustrated  by  the  fact 
that  a  road  in  Frankfurt,  in  Germany,  built  on  this  plan  in 
1884,  was  only  replaced  by  a  regular  trolley  system  last  year, 
and  a  line  of  this  kind  is  still  in  operation  at  Vevey,  Switzer- 

land.  The  pressure  used  on  this  pipe  road  is  350  volts. 
In  November,  1901,  there  were  twenty-seven  separate 

electrically-operated  railways  in  Austria,  with  a  total  length  of 
23,2. T,4  km,  as  compared  with  240.42  km  in  November,  1900, 
an  increase  of  38  per  cent. 

In  November,  1901,  the  receipts  of  the  roads  were  1,592,404 
kroner,  of  which  13,530  kroner  were  for  freight.  They  carried 
12,286,832  passengers  and  10,705  tons  of  freight. 

The  most  extensive  railway  is  naturally  located  in  Vienna, 
which  city  will  have,  after  all  roads  are  electrically  equipped, 

200  km  of  electric  track.  Approximately  two-thirds  of  this 
equipment  is  now  completed.  Part  of  this  system  is  being 
equipped  with  the  bow  trolley  system  and  part  with  the  conduit 
system.  The  conduit  is  located  under  one  of  the  rails,  as  at 
Buda-Pest,  and  the  plow,  whose  wings  can  fold  in  and  out,  can 
be  raised  from  or  lowered  into  the  slot  at  any  point  by  the 

I 

SECTION  LlOX  ON  VVOLLERSDORF  THREE- 
PHASE  ROAD 

1    air  compressor.  14 
2-3    air  reservoirs.  15 
4  outlet  valves,  16 
5  stop-cock.  17 
6  engineer's  valve.  18 7  throttle  valve.  19 
S  air  cylinder  for  circuit-breaker.  liO 
9    small  valve  for  operating  rheo-  21 Stat.  22 
10  large  valve  for  operating  rheo-  23 Stat.  24 
11  top  of  rheostat.  25 
12  test  cock  of  rheostat. 
13  screw  stop  valve  of  rheostat.  26 

automatic  circuit-breaker. 
regulator  for  air  pressure. hand  air  compressor. 
back  pressure  valve. 
stop  cock. 
trolley  pole  valve. 
trolley  pole  base. 
safety  valve  and  indicator. valve  for  whistle. 
whistle. 
pressure  gage. 
connection  to  trolley  base 

inder. 
lightning  arrester. 

cyl- 

27  junction  box. 28  switch  for  primary. 
29  motor. 
30  short-circuiting  switch. 
31  water  rheostat. 
32  transformer. 
33  quick-break  switch. 34  deck  lights, 

35 

36 
37 

38 
39 
40 

voltmeter, head  light, 
current  collector, 
trolley  supports, 
handle  for  primary  switch, 
handle  for  reversing  switch. 

WIRING  diagram  ELECTRIC  LOCOMOTIX'E,  WOLLERSDORF 

Pest  conduit  road,  was  opened  in  July,  1889,  and  by  Germany, 
whose  first  road,  at  Lichterfeld,  near  Berlin,  was  put  in  opera- 

tion in  May,  1881.  The  first  Austrian  electric  railway  was  the 
one  between  Modling  and  Hinterbriihl,  near  Vienna,  and  was 
5  km  in  length. 

All  of  these  roads,  built  long  before  the  introduction  of 
American  systems  in  Europe,  were  equipped  by  Siemens  & 
Halske ;  but  in  those  early  days  European  conditions  did  not 
require  such  transit  facilities  as  electricity  now  supplies,  and 
the  necessity  for  urban  transportation  in  later  years  stimulated 
development. 

On  the  Modling-Hinterbriihl  Railway  the  current  was  sup- 
plied to  the  car  by  two  slotted  gas  pipes,  one  for  each  polarity, 

suspended  high  above  the  rails.  Contact  with  these  pipes  was 

made  by  means  of  small  contact-shoes,  sliding  inside  the  pipe 
and  connected  to  the  car  by  a  flexible  conductor.   That  such  a, 

motorman.  The  road  is  owned  by  the  city,  and  is  being 
equipped  by  Siemens  &  Halske,  who  also  have  the  contract  for 
operating  the  road  during  the  period  of  conversion. 

In  addition  to  the  electric  roads  above  mentioned  there  are 

three  other  railways  in  Vienna  and  vicinity  which  are  worthy 
of  mention.  The  oldest  of  these  is  the  Wiener  Lokalbahn, 
which  is  used  for  both  passenger  and  freight  traffic.  It  has  a 
length  of  39  km,  with  trackage  rights  within  the  city  of  3  km. 
Four  and  two-axle  passenger  and  freight  cars  are  in  use  and 
have  a  speed,  within  city  limits  of  20  km,  and  on  lines  which 
were  formerly  operated  by  steam  of  45  km  per  hour.  The  bow 
trolley  and  550  volts  are  used  on  this  road,  and  the  equipment 
was  furnished  by  Schuckert  &  Company,  of  Niirnberg.  In  the 

city  streets  the  motors  are  operated  in  series,  and  in  the  out- 
skirts of  the  city  in  parallel. 

The  second  of  these  roads  is  the  "Wiener  Stadtbahn,"  on 
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which  experiments  were  made  with  various  systems,  with  the 
object  of  replacing  steam  as  a  motive  power.  This  road  lies 
just  outside  of  Vienna,  forming  a  sort  of  semicircle  around  the 
city.  A  3.8  km  section  of  the  road  was  electrically  equipped 
about  three  years  ago,  and  has  been  in  operation  ever  since. 
The  road  is  owned  by  the  State,  and  the  electrical  equipment 
was  furnished  by  .Siemens  &  ITalske.    The  double-track  ex- 

TIIREE-PHASE  HIGH-TENSION  OVERHEAD  CROSSING,  BUDA- 
PEST EXPERIMENTAL  RAILWAY 

perimental  road  has  two  intermediate  stations,  700  m  apart,  an 
average  grade  of  0.8  per  cent  and  a  maximum  grade  of  1.8 

per  cent.  The  electric  trains  are  run,  of  course,  without  inter- 
rupting steam  traffic.  Trains  are  made  up  of  two  or  three 

motor  cars  and  an  equal  number  of  trail  cars,  and  the  motors 
are  controlled  by  a  system  somewhat  similar  to  that  used  on 
the  Berlin  elevated  railway,  and  described  in  this  paper  for 

Jan.  3.  The  third  rail  is  located  between  the  ser\'ice  rails,  and 
is  supported  on  porcelain  or  ebonite  insulators. 

The  motors  are  shunt  wound,  of  80  hp  each,  and  are  mounted 

directly  on  the  axles.  Shunt-wound  motors  are  employed  so 
that  they  might  be  used  as  generators  when  the  train  is  coast- 

ing or  running  down  grade.  It  has  been  found  that  10  per 
cent  of  the  power  can  thus  be  saved. 

The  most  modern  of  the  three  Vienna  roads,  having  been  put 

in  operation  in  1902,  is  a  three-phase,  high-tension  road  at 
Wollersdorf  Arsenal,  a1)out  50  km  from  Vienna.  This  i.i  km 
road  was  built  by  the  Government  War  Department  for  the 
purpose  of  acquiring  information  as  to  the  conditions  arising 
from  the  use  of  high  tensions  for  railways,  and  for  this  reason 
was  much  more  elaborately  equipped  than  was  necessary  for 
so  .short  a  line.  Alternating  current  was  also  used  because  a 

3000-volt,  42-cyclc  current  plant  was  available.  The  locomo- 
tive is  equipped  with  a  50-hp,  300-volt  motor,  connected  to  the 

axle  by  gears  in  the  ratio  nf  t  to  6.  Current  is  taken  from  the 
trolley  wire  by  means  of  two  s[)ccially  designed  collectors,  one 

for  each  direction  of  travel,  the  one  being  lowered  when  the 
other  is  in  use.  The  collectors  are  attached  to  trolley  poles, 
and  raised  or  lowered  by  compressed  air  cylinders.  Special 
care  was  exercised  in  the  wiring  of  the  cars.  Besides  being 
covered  with  Okonite  insulation  the  cables  are  surrounded 

every  10  cm  by  porcelain  collars,  and  the  whole  drawn  through 

well-grounded  brass  conduit. 
The  main  dimensions  of  the  locomotive  are :  Length  over  all, 

4180  mm  ;  width,  2200  nun ;  height,  2095  nun.  The  wheels  are 
850  nun  in  diameter.  A  diagram  of  the  connections  is  given on  page  354. 

The  secondary  voltage  is  300  volts,  and  liquid  starting 
rheostats  are  used.  The  electrical  apparatus  was  supplied  by 

Ganz  &  Conqiany,  of  Buda-Pest. 
HUNGARY 

The  niajorit}-  of  tlie  electric  railwa}'s  of  Hungary  are  con- 
centrated around  the  capital,  Buda-Pest,  where  the  first  suc- 

cessful conduit  electric  railway  was  opened  to  the  public  in 

July,  1889.  This  road  has  since  been  extended  and  the  prin- 
cipal system  in  the  city,  the  Buda-Pester  Strassenbahn  Gesell- 

schaft,  has  also  adopted  the  system  with  several  modifications, 
among  them  a  change  in  the  form  of  plow,  so  as  to  allow  it 
easily  to  be  removed  from  the  conduit  at  any  point.  Contrary 
to  usual  European  custom  the  tracks  are  not  laid  in  the  center 
of  the  street,  but  as  close  as  possible  to  the  sidewalk,  leaving 

enough  room,  of  course,  for  a  large  \'ehicle,  such  as  a  moving 
van,  to  be  backed  up  against  the  sidewalk.  All  tracks  are 
situated  3.5  m  from  the  sidewalk,  except  in  the  large  Ring 
boulevard,  where  the  distance  is  6  m.  The  distance  between 

track  centers  is  from  3.3  m  to  3.6  m,  never  below  3  m.  The 
smallest  radius  at  curves  is  30  m,  which  is  exceptionally  large 
for  European  conditions.  The  maximum  grades  are  5.6  per 
cent  and  5  per  cent  for  a  distance  of  1500  m.  T-rails,  weighing 
23.6  kg  per  m,  and  Haarmann  rails  with  grooves,  35  mm  in 
width  and  32  mm  in  depth,  are  used.    At  joints  the  rails  lap 

TERMINUS  OF  UNDERGROUND  RAILWAY,  BUDA-PEST 

600  mm  over  each  other.  The  Haarmann  rail  weighs  44  kg 

per  m.  It  is  155  mm  high,  and  the  width  of  the  head  is  44  mm. 
Ties  of  wood  or  steel  are  used  with  the  T-rails,  but  not  with 
the  Haarmann  rails,  the  gage  on  the  latter  rail  being  maintained 
by  means  of  the  tie  rods.  The  conduit  has  been  fully  described 
in  these  colunms,  so  that  a  cross  and  longitudinal  section  of  it 
onl)'  will  be  given. 
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Both  two-axle  and  four-axle  cars  are  used,  and  the  manage- 
ments of  both  roads  look  upon  the  latter  very  favorably,  a 

somewhat  unusual  fact  in  Europe.  The  Buda-Pest  railways  are 
also  using  chilled  iron  wheels  almost  exclusively,  instead  of 
the  steel-tired  wheel  so  common  on  other  parts  of  the  Con- 
tinent. 

The  two  roads  have  their  own  telephone  system.  The 

which  releases  a  switch,  by  means  of  which  a  red  light  shows  at 

the  station  just  left,  and  a  white  light  'at  the  station  in  back, 
indicating  that  the  section  is  clear.  In  case  there  is  a  break- 

down in  this  system  the  signals  are  transmitted  by  means  of 
telephones,  which  connect  the  stations  with  each  other  and  with 
the  power  house. 

The  rolling  stock  consists  of  twenty  double-truck  cars,  2.35 

SECTIONS  OF  UNDERGROUND  CONDUIT  SYSTEM,  1!UDA-PEST 

Strassenbahn  Gesellschaft  has  12  km  of  conduit  track  and  38 

km  of  trolley  line,  and  has  in  all  forty-five  telephone  stations 
along  its  line. 

One  of  the  most  interesting  roads  in  Buda-Pest  is  the  "Franz 
Josef  Underground  Railway,"  the  first  of  its  kind  to  the 
knowledge  of  the  writer.  It  is  3.7  km  in  length,  and  only 
comes  to  the  surface  at  one  terminal.  Nine  depots  are  located 
in  the  tunnel  and  two  above  the  street  level.  The  gage  is  1.435 
m,  the  maximum  grade  is  2  per  cent,  the  smallest  radius  40  m. 
The  tunnel  is  centrally  divided  by  a  set  of  columns.  It  is  6  m 
in  width  and  2.75  m  high.  At  curves  it  is  6.8  m  wide.  The 
floor  and  sides  are  lined  with  concrete,  composed  of  Portland 

m  in  width,  each  seating  twenty-eight  persons  and  having 
standing  room  for  fourteen.  The  total  length  of  the  car  is 
II  m.  The  cars  are  operated  singly,  so  that  with  fourteen  cars 

running  a  two-minute  headway  is  given. 
Ten  of  the  cars  have  one  motor  on  each  truck,  each  of  28  hp 

normal  capacity,  and  the  two  truck  axles  are  driven  by  means 
of  sprocket  chains.  The  other  ten  cars  also  have  one  motor 
on  each  truck,  but  geared  to  the  axle.  The  complete  weight  of 
a  car  is  15,000  kg. 

The  total  cost  of  the  road,  including  central  station  and 
rolling  stock,  was  estimated  in  the  franchise  at  3,600,000 
Guldens.    This  small  sum  was  not  exceeded.    The  franchise 

ENTRANCE  TO  BOTH  PLATFORMS  OF  UNDERGROUND  RAIL- 
WAY, BUDA-PEST 

cement  and  river  sand  with  some  stone.  The  road  is  operated 

by  the  Buda-Pest  Stadtbahn  Aktien  Gesellschaft.  The  current 
is  collected  by  means  of  a  bow  contact  from  two  overhead  rails, 

weighing  5  kg  per  m,  attached  to  the  roof  of  the  tunnel.  The 
track,  therefore,  is  not  used  as  a  return.  The  stations  are 

lighted  by  lOO-volt  incandescent  lamps,  three  being  connected 
in  series.  The  block  system  is  so  arranged  that  no  train  can 
leave  a  station  before  the  train  in  front  of  it  has  left  the  station 

ahead.    For  this  purpose  each  train  is  equipped  with  a  device 

ENTRANCES  TO  UNDERGROUND  RAILWAY,  BUDA-PEST 

covet  s  a  period  of  ninety  years ;  in  1940  the  city  has  the  right  to 

purchase  the  road  after  having  given  a  two-year  notice. 
The  lumber  industry  of  Hungary  is  very  extensive,  and  this 

has  led  to  the  use  of  electric  cars  for  lumber  transportation,  old 
horse  cars  having  been  electrically  equipped.  One  such  road, 
10  km  in  length,  is  operated  between  Maros  and  Szlatina.  A 
two-truck  locomotive,  each  being  equipped  with  a  i6-hp  motor, 
can  pull  five  empty  cars  up  the  mountain  grade  of  60  per 
cent  at  a  speed  of  9  km  per  hour. 
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ITALY 

Although  nearly  all  the  coal  in  Italy  has  to  be  imported  from 

England,  and  although  its  inhabitants  are  engaged  in  agri- 

but  as  they  have  been  frequently  referred  to  in  these  columns, 
as  well  as  in  other  technical  papers,  no  further  description  will 
be  p'iven. 

MOTOR  CAR,  VALTELINA  RAILWAY 

cultural  more  than  in  industrial  pursuits,  the  country  possesses 
a  large  number  of  extensive  electric  railway  systems.  This 

STORAGE  BATTERY  CAR  ON  CONVERTED  STEAM  LINE  BE- 
TWEEN MILAN  AND  MONZA 

has  been  due  largely  to  the  liberal  policy  pursued  by  the  gov- 
ernment, especially  toward  the  conversion  of  existing  steam 

lines  t(S  electric  power,  and  also  to  the  large 
amount  of  available  water  power 

There  are  no  Italian  electric  street  railway 
statistics,  but  through  the  courtesy  of  the 

general  secretary  of  the  Italian  Tramway  As- 
sociation, Monsieur  Grand-Moulin,  the  fig- 

ures are  given  in  the  next  column  of  the  prin- 
cipal city  installations. 

The  gage  is  generally  1.435     or  i-ooo  m. 

According  to  the  writer's  observations  the 
Italian  street  railways  possess  but  few  pecu- 

liarities when  compared  with  other  European 
roads,  unless  it  be  pointed  out  that  the  traffic 
is  far  greater  in  winter  than  in  summer,  due 
to  the  number  of  tourists  in  Italy  in  winter. 
In  most  central  stations  operated  by  steam, 
accumulators  are  largely  used.  This  is 
largely  explained  by  the  fact  that  German 
electrical  companies  built  the  roads,  and  are 
in  many  cases  owners  of  them  at  present. 

Another  type  of  road,  not  included  in  the 
table,  is  the  converted  steam  road  with  light 
trafific,  operating  single  accumulator  cars  or 
direct-supply  trains.  The  Milan-Monza  line, 
the  Milan-Porto  Ceresio  line  and  the  Valte- 
lina  line  are  instances  of  roads  of  this  kind, 

AUTOMATIC  BLOW-OUT,  VALTELINA  RAILWAY 

The  views  which  accompany  this  article  show  one  of  the 
motor  cars  on  the  Valtelina  Railway,  and  one  of  the  automatic 
blow-outs  used  on  the  high-tension  circuits,  also  one  of  the 
storage  battery  cars  on  the  converted  Milan-Monza  line,  and 
a  typical  view  near  Melito  on  the  N-aples  system. 

TABLE  SHOWING  LENGTH  OF  PRINCIPAL  Operating  Length CITY  TRAMWAYS  IN  ITALY  ^" 
Urban.  Suburban 

Sucieta  Romana  di  Tramways,  Rome   40  — 
Tramways  Neapoletani,  Naples   —  43 
Tramways  Provinciali  di  Napoli,  Naples   —  32 
Societa  di  Tramways  di  Livorno,  Livorno   6  7 
Societa  Torinese  di  Tramvie,  Turin   53  145 
Societa  Anomina  Elettricita  Alta  Italia,  Turin..  .  4  13 
Societa  Edison  di  Milano,  Milan   98  25 
Tramways  Fiorentini,  Firenze   3  108 
Societa  Tramways  Elettrici,  Palermo   41  — 
Tramvie  Varesine,  Varese   6  — 
Unione  Italiana  Trams  Elettrici,  Genoa   61  24 

312  397 

Total,  709  km  of  street  railways. 

VIEW  NEAR  MELITO,  NAPLES  ELECTRIC  RAILWAY 
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DENMARK 

The  only  city  in  this  small  country  which  contains  electric 

railways,  worthy  of  mention,  is  the  capital,  Copenhagen.  This 

city  has  450,000  inhabitants,  and  the  street  railways  are  oper- 
ated by  two  companies,  one  owning  90  km  and  the  other  20 

km  of  track.  The  companies  are  under  very  strict  munici- 
pal regulations,  and  in  their  franchises  are  obliged  to  guarantee 

certain  wages  and  hours  of  labor  to  their  employees.  The 
latter  are  paid  from  90  kronen  to  135  kronen  per  month,  and 

are  guaranteed  a  pension  after  twenty-five  years'  service,  or 
previous  to  this  time  if  incapacitated.  The  hours  of  labor  per 

day  are  eleven  and  every  sixth  day  is  a  holiday.  The  city  re- 
ceives 5  per  cent  of  the  gross  receipts  of  the  road  and  also 

HOLLAND 

Mainly  on  account  of  its  limited  industrial  development 
Holland  has  but  few  electric  railways,  a  condition  which  will 

probably  not  be  materially  altered  for  some  time  to  come.  The 
following  are  the  four  systems  at  present  in  operation : 

(1)  A  short  section,  815  m  in  length,  extending  from 
Aaachen,  Germany.    It  is  equipped  with  the  overhead  trolley. 

(2)  The  Haarlem  Railway,  16.2  km  in  length,  opened  in 
July,  1899.  It  is  the  longest  road  in  Holland,  and  is  single 
track.   The  gage  is  i  m. 

(3)  The  Amsterdam  Street  Railway,  which  is  4.8  km  in 

length.    It  was  opened  "in  August,  1900,  and  has  a  1.435-m 

MAIN  POWER  STATION,  COPENHAGEN 

requires  of  the  company  a  certain  amount  of  pavement  mainte- 
nance. 

The  Copenhagen  authorities  have  always  professed  great 
anxiety  over  the  alleged  dangers  of  electrolysis,  and  originally 
accumulator  cars  only  were  permitted.  No  such  cars  are  now 
in  operation,  but  the  city  does  not  permit  the  use  of  the  rails 

cis  a  return  circuit  in  the  city,  and  the  former  accumulator' 
section  had  to  be  equipped  with  double  overhead  trolleys.  Out- 

side of  the  city  limits  the  single  trolley  is  used,  but  even  here 
great  care  has  been  taken  to  insure  an  efficient  return  circuit, 
and  the  rail  ends  as  well  as  angle  plates  have  been  carefully 

tinned,  and  a  difference  of  three-fourths  of  a  volt  only  is  per- 
mitted in  the  rails  between  any  two  points  on  the  system.  The 

fare  charged  is  10  ore,  which  entitles  the  passenger  to  a  transfer 
ticket.  The  current  must  be  bought  from  the  city  at  15  ore 

per  kilowatt-hour  at  the  switchboard.  The  receipts  are  about 
50  ore  per  car  kilometer.  The  railways  were  constructed  by 
German  firms. 

(4)  The  railway  between  the  Hague  and  Scheveningen.  It 
is  10.255  km  in  length,  and  has  a  1.435-m  gage.  In  summer, 
when  traffic  is  heavy,  the  road  is  operated  by  storage  batteries 
and  in  winter  by  horses. 

The  total  length  of  Holland's  electric  railways  is  32.070  km, 
of  which  12.488  km  is  double  track. 

THE  REMAINING  EUROPEAN  COUNTRIES 

With  the  exception  of  the  countries  described  in  this  and 
the  previous  article  no  European  country  can  boast  of  any  very 
extensive  street  railway  system.  Belgium  has  three  or  four 
systems  in  operation,  but  outside  of  Brussels  none  that  demand 
especial  consideration.  For  the  Brussels  system  the  reader  is 
referred  to  an  article  in  this  paper  for  November,  1902.  In 
Sweden  and  Norway,  especially  in  the  latter  country,  several 
cities  have  electric  roads,  the  most  remarkable  of  which  is. 

probably  the  Holmenkollen  road  near  Christiarii,  where  the 
line  was  built  by  the  municipality. 
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Several  large  cities  in  Russia  are  beginning  to  change  the 
motive  power  on  street  railways  to  electricity,  but  none  pos- 

sesses any  features  worthy  of  mention.  Spain  and  Portugal 
have  lioth  modern  electric  systems,  the  former  in  Barcelona  and 

Madrid  as  well  as 
in  one  or  two  other 
cities ;  the  latter  in 
Lislion.      As  these 

UNITS  FOR  INDICATING  GRADES 

BY  CARL  BERING 

SNOW  PLOW  ON  THE  KRISTIANA- 
HOLMENKOLLEN  RY.  NORWAY 

roads  have  been  made  the  subject  of  previous  articles  they  will 
not  be  discussed  here.  Bulgaria,  Roumania,  Turkey  and 
Greece,  on  the  other  hand,  as  yet  contain  nothing  of  interest 
to  the  student  of  electric  railway  practice. 

The  Electric  Package  Company,  which  handles  the  package 

express  business  on  all  but  one  of  the  electric  railways  at  Cleve- 
land, did  a  business  of  nearly  $175,000  last  year.  Owing  to 

the  unsettled  financial  condition  of  the  Everett-Moore  syndi- 
■  cate,  the  company  made  no  special  efforts  to  develop  the  busi- 

ness, but  it  is  believed  that  by  placing  numerous  solicitors  in 

Owing  to  the  relatively  large  number  of  units  in  terms  of 
which  grades  are  indicated  and  measured,  confusion  is  apt  to 
arise  and  labor  is  involved  in  reducing  one  to  the  other.  It 
would  be  very  desirable  to  adopt  some  one  uniform  system,  and 

among  all  those  in use  the  percentage 
unit  seems  to  be 
most  rational  and 

the  simplest  to  use. 
A  m  o  n  g  electric 
railroad  engineers 
this  unit  seems  to 

have  already  be- 
come the  more  us- 

ual one.  On  the 

continent  of  Eu- 
rope the  per-mil 

unit,  represented 
by  the  sign  0/00,  is 
in  general  use  and 
is  easily  converted 
into  per  cent,  as 

the  figure  repre- 
senting a  given 

rise  in  per-mil 
units  is  exactly  ten 

times  that  repre- 
senting that  same  rise  in  per  cent;  or,  stated  in  different  terms, 

the  per-mil  unit  is  one-t^nth  of  the  per  cent  unit.  In  England, 
as  usua>  when  units  of  measurement  arc  concerned,  a  very 
irrational  unit  is  used,  namely,  the  distance  in  which  the  rise is  unity. 

Further  confusion  arises  from  the  fact  that  it  is  seldom 

stated,  even  in  presumably  carefully  prepared  reference  books, 
whether  it  is  the  horizontal  or  the  inclined  distance  that  is 
meant,  in  the  statement  of  a  grade.  When  profiles  or  distances 
on  a  map  are  involved  the  horizontal  distance  may  generally 
be  assumed  to  have  been  meant,  thus  involving  the  tangent  of 

CONVERTED  STEAM  ROAD  BETWEEN  HAFSLUND  AND 
SANDESUND,  NOAWAY 

CONVERSION  TABLE  FOR  GRADES 

For  Either  Sloping  or  Horizontal  Distances.    Sine  or  Tangent  Functions 
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the  field  in  the  larger  towns  the  business  will  be  more  than 
doubled.  As  has  already  been  announced  in  these  columns, 
plans  have  been  completed  for  a  large  interurban  freight  station 

to  be  erected  on  Erie  Street,  Cleveland,  on  a  site  already  pur- 
chased and  tracked,  and  with  this  improvement  in  handling 

facilities,  there  will  be  a  large  natural  increase.  Plans  are 
being  discussed  for  handling  the  produce  from  the  numerous 
market  gardens  surrounding  the  city. 

the  angle.  While  in  formulas  for  the  traction  coefficient  or 
when  the  distances  are  the  actual  lengths  of  the  track  or 
road,  the  inclined  or  sloping  distance  is  usually  implied,  thus 
involving  the  sine  of  the  angle.  A  grade  of  a  given  per  cent, 
based  on  horizontal  distances,  is  therefore  slightly  different 
from  a  grade  of  the  same  per  cent  based  on  inclined  distances; 
the  latter  is  always  the  larger  angle  or  steeper  grade.  The 
difference  is,  however,  generally  negligible,  as  the  error  is 
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within  I  per  cent  for  all  grades  up  to  14  per  cent,  or  about 

S  degs.  Hence,  for  all  but  very  accurate  calculations  or  ex- 
ceptionally steep  grades  it  makes  no  difference  which  is  meant. 

As  a  matter  of  practice  the  sine  is  used  by  many  in  street  rail- 
way work  while  the  tangent  method  is  that  usually  followed  by 

steam  railroad  engineers. 
Another  source  of  confusion  is  in  the  incorrect  way  in  which 

percentage  values  are  not  infrequently  written.  Thus  50  per 
cent  should  be  written  50  per  cent  and  not  .50  per  cent,  which 
latter  means  one-half  of  i  per  cent,  or  fifty  hundredths  of  i  per 
cent. 

The  following  is  a  complete  set  of  all  the  reduction  factors 
for  reducing  a  grade  stated  in  any  of  the  units  in  use  to  its  per 
cent  value,  or  the  reverse,  thus  involving  only  a  multiplication 
and  never  a  division.  The  relations  are  strictly  proportional 
and  may  be  used  like  any  other  similar  reduction  factor.  Thus 
a  I  per  cent  grade,  according  to  this  list,  is  52.8  ft.  rise  per 
mile,  hence  a  5  per  cent  grade  will  be  five  times  this  number  of 
feet;  or,  according  to  this  list,  i  ft.  per  mile  is  a  0.018  9  per 
cent  grade,  hence  100  ft.  per  mile  will  be  100  times  this,  namely, 
a  1.89  per  cent  grade. 

The  relations  between  any  two  units,  neither  of  which  are 
stated  in  per  cent,  are  readily  determined  from  these  reduction 
factors  by  reducing  both  to  the  same  value  in  per  cent. 

REDUCTION  FACTORS  FOR  GRADES 

The  following  reduction  factors  are  the  same  whether  the 
units  are  based  on  the  sloping  or  on  the  horizontal  distances : 

I  inch  per  mile  =  o.ooi  578  28% 
I  foot  per  mile  =  0.018  939  4% 
I  0/00  =  1% 
I  per  mil.  —  0.1% 
I  millimeter  per  meter  =0.1% 
I  foot  per  thousand  feet  =  0.1% 
1  foot  per  100  feet 
I  foot  rise  per  foot I  % 
I  % 
I  % 
I  % 
I  % 
I  % 

I  % 

:  iVo 

:  IOo7o 

;  633.6  inches  per  mile. 
52.8  feet  per  mile, 

r  10  0/00  or  10  per  mil. 
:  10  millimeters  per  meter. 
:  10  feet  per  thousand. 
:  I  foot  per  100  feet. 
:  o.oi  foot  rise  per  foot. 

n  miles  per  foot  rise         =  1/11  feet  rise  per  mile. 
=  (0.0189394/;;)  % 

11%  =  0.018  939  4/11)  miles  per  foot  rise. 
n  feet  (rise)  per  mile       =  i/n  miles  per  foot  rise. 

n  feet  per  foot  rise 
n  % 

n  foot  (rise)  per  foot 

i/«  feet  (rise)  per  foot. 
(igo/h)  % 

:  (ioo/«)  feet  per  foot  rise. 
1/11  foot  per  foot  rise. 

The  following  reduction  factors  are  only  for  units  based  on 
the  sloping  distances : 

lOOU 
n%  = %  based  on  horizontal  distances. 

n  %  =  100  X  tan. 

n  degrees  rise  =  (100  sin  w)  % 
II  %  =  number  of  degrees  whose  sin  is  o.oi  n. 
If  n  is  the  sine  of  angle,  then  the  rise  in  %  =  100  n. 
If  //  is  the  rise  in  %.  then  the  sine  =  o.oi 

100  11 If     is  the  tangent  of  angle,  then  the  rise  in  %  =  7^= — Or  find 
Ki  —  ir from  a  table  the  sine  corresponding  to  this  tangent, 

then  the  rise  in  %  =  100  X  sin. 

If  n  is  the  rise  in  %,  then  the  tan  of  the  angle  — - 

K  IGQ- 

.Or  1; may  be  found  from  a  table  as  that  corresponding  to  sin  =  o.oi  n. 

The  following  reduction  factors  are  only  for  units  based  on 
the  horizontal  distances : 

11%  =  100  X  sm. 
n  degrees  rise  =  (100  tan  n)  % 
n  %  =  number  of  degrees  whose  tan  is  o.oi  n. 

If  n  is  the  tan  of  angle,  then  the  rise  in  %  =  100  n. 
If  n  is  the  rise  in  %,  then  the  tan  =  o.oi  n. 

If  H  is  the  sine  of  angle,  then  the  rise  in  /fc  = 100  n 
Or  find 

Ki  — m' 

from  a  table  the  tangent  corresponding  to  this  sine, 
then  the  rise  in  %  =  100  X  tan. 

n 
If  n  is  the  rise  in  %,  then  the  sine  of  the  angle  =  //-^^^^^  Or 

100'  -f-  «- 

it  may  be  found  from  a  table  as  that  corresponding  to 
tan  =  O.OI  n. 

Approximate — For  small  angles  and  for  most  engineering 
calculations  concerning  grades  the  sine  and  the  tangent  are 
very  nearly  equal,  hence  the  simpler  of  the  above  formulas  will 
almost  always  suffice.  Up  to  a  14  per  cent  grade  (about  8 
degs.)  the  error  made  thereby  is  less  than  i  per  cent. 

For  most  purposes  the  table  on  page  359  will  be  found  suf- 
ficient, it  is  more  convenient  than  the  above  reduction  factors, 

as  it  avoids  all  calculations.  It  explains  itself.  Intermediate 
values  sufficiently  accurate  for  most  purposes  are  found  by 
ordinary  interpolations. 

/  
STORAGE  BATTERY  INSTALLATION  FOR  BORDEAUX 

The  use  of  storage  batteries  as  auxiliaries  is  very  extensive 

abroad,  as  readers  of  this  paper  know,  and  some  of  the  installa- 

FIG.  1  -UPPER  TIER  OF  BATTERY  PLANT 

tions  made  involve  interesting  methods  of  regulation  and 
equipment.    Among  them  may  be  mentioned  that  of  voltage 

n  % 
'  '  loo''  ir 

%  based  on  sloping  distances. 

FIG.  2.— LOWER  TIER  OF  BATTERY  PLANT 

regulation.  The  practice  of  the  Bordeaux  Tramways  Com- 
pany in  this  particular  will  be  described. 

The  battery  plant  of  this  company  is  on  two  tiers,  as  shown 
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in  Figs.  I  and  2.  Fig.  3  shows  the  storage  battery  panels  of 
the  main  station  switchboard.  The  panel  to  the  left  is  for  the 
booster  group,  that  in  the  middle  is  for  the  generator  of  the 
booster  group,  and  that  at  the  right  is  the  main  battery  panel. 

From  this  panel  the  recording  ampere  meter  has  been  tem- 

FIG.  3.— BATTERY  PANELS  ON  SWn CITBOARD 

porarily  removed.  Fig.  4  shows  the  plus  (+)  end  of  the  bat- 
tery, with  its  double  cable  leading  directly  to  the  battery 

panel.    The  small  wire  connected  to  the  second  cell  of  the 

FIGS.  5  AND  e.-MTNUS  END  OF 

battery  is  to  give  the  two  volts  used  for  the  compounding  of 

the  charge  and  discharge  ampere-hour  meters.  Figs.  5  and  6 
show  the  arrangement  of  the  minus  ( — )  end  of  the  battery. 
The  cell  marked  a  in  Fig.  6  is  virtually  the  minus  end  of  the 
battery,  but  by  the  arrangement  to  be  described  either  cell  b 
or  c  can  be  made  the  final  cell ;  that  is,  a  always  forms  part  of 
the  battery  circuit  but  b  or  c  can  be  added  as  desired.  Fig.  7 
shows  the  panel  used  for  the  manipulation  of  cells  b  and  c. 

FIG.  8.-DIAGRAM  OF  BATTERY  CIRCUITS 

When  the  left-hand  is  closed  above,  as  shown,  cell  c  is  given  a 
special  connection  around  tlie  series  coil  of  the  generator,  as 

shown  in  Fig.  10,  while,  when  the  right-hand  switch  is  closed 
below,  cell  b  forms  part  of  the  main  battery  circuit.  The 
position  of  cells  b  and  c  can  be  reversed  by  the  manipulation 
of  these  two  switches,  hut  by  a  simple  lockin^f  device  on  the 

upper  portion  of  these  switches,  one  cell  at  least  must  always 
be  connected  in  the  upper  position,  i.  e.,  in  parallel  with  the 
series  coil  of  the  generator. 

This  will  be  understood  better  by  consideration  of  Fig.  8, 

FIG.  4.— PLUS  END  OF  BATTERY 

which  gives  a  diagram  of  the  circuits.  The  connections  are  the 
ordinary  ones,  except  that  the  series  and  equalizer  connections 
are  on  the  negative  side  of  the  generators.    S  is  the  series  coil 

BATTERY  AND  CONNECTIONS 

of  the  generator,  and  G  the  German  silver  shunt  to  this  coil  for 
regulation  of  the  compounding.    This  shunt  has  a  carefully 

FIG.  0.    INTER  rOR  OF  POWER  STATION 

calculated  resistance,  so  that  for  the  average  load  of  a  500-kw 
generator,  that  is  750  amps.,  the  differences  of  the  potential 
across  S  is  as  close  as  possible  to  1.8  volts.  With  a  load,  there- 

fore, of  more  than  750  amps,  the  drop  across  S  will  be  greater 
than  1.8  volts,  and  with  less  than  750  amps,  the  drop  is  less  than 
T.8  A'olts.    It  will  also  be  seen  from  Fi"\  8  that  the  cell  marked 
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c  or  b  is  not  in  the  main  battery  circuit  but  is  in  parallel  with 
the  coil  marked  S.  This  cell  will  continue  to  pass  current 
through  S,  i.  e.,  in  the  direction  of  the  dynamo  current,  as  long 
as  the  potential  across  S  is  less  than  1.8  volts.  When,  however, 
the  load  on  the  generator  becomes  greater  than  750  amps.,  and 

FIG.  7.— END  CELL  PANEL 

when,  consequently,  the  voltage  around  S  is  greater  than  1.8, 
the  current  coming  in  from  the  line  will  encounter  less  resist- 

ance by  passing  through  cell  c  than  through  the  compound 
coil,  and  hence  will  pass  directly  to  the  point  K  without  flowing 
through  S.  In  other  words  the  cell  will  charge,  and  its  effect 
will  be  to  maintain  a  fixed  series  excitation  and  to  keep  the 

FIG.  lO.-MlXING  ELECTROLYTE  FOR  BATTERIES 

mean  load  of  the  generator  at  750  amps.  In  practice  the  gen- 
erators at  Bordeaux  run  at  a  difference  of  about  40  amps,  be- 

tween maximum  and  minimum  load,  as  compared  with  each 
other,  with  the  line  load  varying  from  800  amps,  to  1800  amps. 
The  arrangement  of  the  cells  described  is  also  useful  in  re- 

ducing the  shock  on  the  generators  caused  by  line  short 
circuits. 

Some  difficulty  was  experienced  when  the  installation  was 
first  put  in  with  excessive  sparking  at  the  commutators,  but  this 
was  finally  reduced  by  changing  the  shunt  winding  so  as  to 
secure  a  higher  excitation  from  this  winding. 

Figs.  9  and  10  show  respectively  the  interior  of  the  station 
of  the  company,  and  the  method  of  mixing  the  electrolyte  for 
the  batteries.  Sixty-six  tons  of  sulphuric  acid  and  200  tons  of 
water  are  mixed  at  one  time  for  battery  purposes  in  the  vats 
shown. 

MODERN  SHOPS  AND  METHODS  OF  THE  CHICAGO  CITY 
RAILWAY  COMPANY     l  ̂   .  c 

The  immense  new  shops  and  car  houses  of  the  Chicago  City 
Railway  Company,  which  have  been  constructed  during  the 
last  year,  are  excellent  examples  of  a  liberal  expenditure  of 

money  and  good  judgment.  These  shops  and  car  houses  prob- 
ably represent  the  most  modern  ideas  as  to  shop  construction 

and  equipment  to  be  found  in  any  large  city  in  the  country. 
In  the  building  and  equipment  of  these  shops  the  company  has 
not  hesitated  to  spend  as  much  money  as  seemed  necessary 
to  produce  the  best  results.  The  amount  spent  on  them  up  to 
Nov.  I,  1902,  as  given  in  the  Arnold  report,  was  $388,245.  The 
location  is  such  that  there  is  not  the  usual  restriction  found  in 

street  railway  shops,  due  to  the  high  value  of  real  estate  and 
the  necessity  of  cutting  down  ground  space.  The  old  shops  of 
this  company,  where  the  repair  work  has  been  done  for  the  last 
twenty  years,  are  located  less  than  2  miles  from  the  business 
district  of  Chicago.  They  were  in  a  three-story  structure, 
which,  owing  to  its  antiquated  design,  afforded  light  only 
on  portions  of  each  floor  near  the  windows.  The  conditions 
were  decidedly  bad  for  obtaining  the  best  results  from  the 
working  force,  and  were  similar  to  those  prevailing  in  many  of 
the  older  manufacturing  establishments  to  be  found  in  large 
cities.  The  new  plant  follows  out  the  same  general  policy  that 
is  being  pursued  by  the  more  progressive  large  manufacturers. 
It  is  located  in  the  suburbs,  and  owing  to  the  fact  that  the  land 
is  not  desirable  for  residence  purposes,  the  cost  of  real  estate 
was  brought  to  a  very  reasonable  figure,  and  at  the  same  time 
it  is  not  in  an  out  of  the  way  place. 

LOCATION  AND  ARRANGEMENT 

The  site  chosen  for  the  new  plant  is  near  Auburn  Park,  a 

residential  district  or  suburb,  about  8j4  miles  from  the  down- 
town center.  A  tract  of  land  was  purchased  for  shop  and  car 

house  purposes  occupying  about  two  and  one-half  city  blocks, 
bounded  on  the  north  by  Seventy- Seventh  Street,  on  the  west 
by  Vincennes  Road,  on  the  south  by  Seventy-Eighth  Street, 
and  on  the  east  by  Wentworth  Avenue.  The  dimensions  and 

shape  of  this  piece  of  property  can  be  seen  by  the  accompany- 
ing plan.  Fig.  i.  Although  adjoining  high  ground  on  the  west 

of  this  particular  site  was  considerably  lower  than  would  be  de- 
sirable for  residence  purposes ;  in  fact,  was  practically  a  swamp 

previous  to  its  purchase  by  the  company.  It  is  surrounded  on 
all  sides  by  a  street  railway  track,  built  for  the  purpose  of  ad- 

mitting cars  to  the  shops  and  car  houses.  On  Vincennes 

Road  is  one  of  the  company's  street  railway  lines.  Here  a 
third  track  has  been  laid  on  the  company's  side  of  the  street, 
so  that  the  whole  track  which  serves  the  house  and  shops  is 
independent  of  the  service  tracks  on  Vincennes  Road. 

The  northern  part  of  the  tract  is  set  aside  for  car  houses,  one 

of  which  has  already  been  built.  It  is  one  of  the  most  substan- 
tial steel  and  masonry  structures  ever  erected  for  this  purpose. 

The  construction  of  this  car  house  was  described  and  illustrated 

in  its  several  stages  in  the  Street  Railway  Journal  of  Feb. 
8,  1902.  The  building  is  divided  into  six  entirely  independent 
apartments,  and  the  proposed  structure  on  the  northeast  part 
of  the  lot  will  be  divided  in  a  similar  manner.  An  alley  will 
be  left  between  the  two  buildings. 

The  repair  shops  comprise  a  cluster  of  buildings  arranged  as 
seen  from  the  plan,  Fig.  i.  It  is  difficult  to  convey  an  idea  of 
the  magnitude  of  the  plant  by  photographs,  but  Figs.  2  and  3, 
showing  the  exterior,  give  some  little  idea  of  it.  The  length 

of  the  combined  shops  along  Seventy-Eighth  Street  is  1050  ft, 
and  they  occupy  a  width  of  202  ft.  The  erection  of  all  these 
shop  buildings  was  accomplished  in  about  six  months.  It  will 
be  seen  from  the  general  arrangement  that  no  transfer  tables 

are  employed  elsewhere  around  the  property.  The  track  run- 
ning through  the  middle  of  the  machine  shop  and  thence  east 

through  the  blacksmith  and  frog  shops,  serves  to  let  cars  enter 
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ilacliine  Shop  Blacksmith  Shop  Tuwcr  House  Mill 

FIG.  2.-EXTERIOR  OF  PLANT,  VIEWED  FROM  SEVENTY-NINTH  STREET 

for  the  distribution  and  collection  of  materials.  This  track  is 

a  freight  track  pure  and  simple,  and  is  not  for  the  storage  or 
transfer  of  cars  under  repair.  A  track  also  runs  the  length  of 
the  mill  for  use  in  handling  material.  These  freight  tracks 
enter  from  Wentworth  Avenue.  Cars  sent  to  the  machine 

shop  for  truck  repairs  enter  by  three  tracks  from  Seventy- 
Eighth  Street  at  right  angles  to  the  freight  track  serving  the 
machine  shop.    These  three  tracks  in  the  machine  shop  for 

FIG.  3.— EXTERIOR  OF  MACHINE  SHOP  IN  FOREGROUND 

stored  on  the  second  floor  of  the  paint  shop.  The  mill  is  pro- 
vided with  a  fireproof  vault,  adjoining  the  pattern  shop  for  the 

storage  of  patterns. 
HEATING  AND  VENTILATION 

Heating  is  accomplished  by  what  is  commonly  known  as 
indirect  radiation,  that  is,  steam  radiator  coils,  located  at  con- 

venient points  around  the  plant,  from  which  the  air  is  drawn 
by  means  of  fan  blowers  and  the  hot  air  is  distributed  to 

various  points  bygalvanized  iron  hot-air  pipes. 
There  are  seven  heating  coils  and  fans  utilized 

in  this  plant.    Fig.  6  shows  the  hot-air  pipes 
as  they  discharge  into  the  electrical  repair  de- 

partment on  the  second  floor  of  the  machine- 

repair  shop  building.    Fig.  8  shows  the  hot- 
air  pipes  discharging  into  the  pits  in  the  ma- 

chine-shop building.    Fig.  14  is  a  typical  heat- 
ing fan,  driven  by  a  C.  C.  electric  motor 

through  the  medium  of  a  Renold  silent  chain. 
This  chain  operates  on  sprockets  somewhat 
similar  to  the  gear  teeth  in  ordinary  gearing, 
and  it  is  so  designed  that  it  does  not  alter  its 

truck  repairs  are  all  provided  with  pits,  the  construction  of 
which  will  be  described  later.  The  blacksmith  shop  and  frog 
shop  form  practically  one  building,  together  with  the  brass 
foundry,  but  the  brass  foundry  is  isolated  by  a  fire  wall.  The 
freight  track  passes  through  the  blacksmith  and  frog  shops, 
Kinnear  rolling  iron  doors  being  provided  for  the  purpose. 
The  same  style  of  doors  is  used  where  the  tracks  enter  the 

machine  shops,  and  at  various  other  places  around  these  build- 
ings where  a  fireproof  door  is  wanted.  The  freight  or  supply 

track  also  delivers  coal  to  the  Ijoiler  room,  which  is  located 
adjacent  to  this  track.  Automatic  coal  conveyors,  made  by  the 
Link  Belt  Machinery  Company,  take  coal  from  the  dump  cars 
and  convey  ashes  back  to  the  track.  The  mill  contains  the 

wood-working  machinery  and  as  much  as  possible  of  the  car- 
penter work  will  also  be  done  in  the  mill,  so  that  little  wood 

working  need  be  done  in  the  carpenter  shop,  where  the  cars 
are  sent  in  for  painting  and  repairs.  In  this  way  the  wood  dust 
will  be  kept  away  from  the  car  and  paint  shop.    Materials  are 

Sti'eet  Rfiilimu  Jmimal 
FIG.  15.-SECTION  THROUGH  MACHINE  SHOP 
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pitch  or  distance  between  lengths  witli  wear.  The  pecuharity 
of  ordinary  sprocket  cliains  whereby  their  pitch  is  altered  with 
wear  has  been  largely  responsible  for  their  failure  on  heavy 
machinery.    The  Renold  chain  is  made  upon  the  principle  of 

drawing,  Fig.  15,  giving  a  section  through  the  machine  shop 
building.  A  number  of  separate  departments  are  taken  care 
of  in  the  machine  shop  building.  There  is  the  machine  proper, 
and  there  is  also  on  the  first  floor  the  truck  repair  department. 

FIG.  4.--CENTR.\L  BAY  OF  MACHINE  SHOP,  SHOWING  FREIGHT  TRACK  AND  OVERHEAD  TRAVELING  CRANE 

a  link  belt,  and  can  be  made  in  any  witlth.  Steam  for  the 
radiating  coils  adjacent  to  the  fans  is,  of  course,  taken  from  the 
several  power  houses.  Fans  are  supplied  by  the  Buffalo  Forge 
Company. 

MACHINE  SHOP  AND  TRUCK  REPAIR  BUILDING 

It  is  in  this  building-  that  modern  methods  are  most  ap- 
parent. The  central  bay  is  spanned  by  a  Whiting  Foundry 

Equipment  Company  traveling  crane  of  5  tons  capacity.  The 
freight  track  for  bringing  in  and  taking  out  material  is  directly 
under  the  center  of  this  crane,  as  seen  in  Figs.  4  and  5.  The 
heavier  machine  tools  are  located  at  each  side  of  the  space 
spanned  by  the  crane  so  that  the  crane  can  deliver  heavy  pieces 
to  and  from  these  heavier  tools.  On  every  second  pillar  in  the 
center  of  the  machine  shop  is  a  push  button,  whereby  the 
machinists  can  summon  the  traveling  crane.    The  man  who 

iVi'Uow  Pill.'  l-'l(...r 

Street  n^iihf.';,  J:urnul 
FIG.  17.-SECOND  FLOOR  OF  MACHINE  SHOP,  AND  FLOOR 

CONSTRUCTION 

operates  the  traveling  crane  is  employed  in  other  work  when 
the  crane  is  not  in  use.  The  lighter  machine  shop  equipment 
is  placed  in  more  remote  parts  of  the  machine  shop. 

The  use  of  a  center  bay,  spanned  by  a  traveling  crane,  saves 
much  labor  and  delay  in  the  handling  of  heavy  material.  As 
the  building  is  open  on  all  sides  and  as  the  center  skylights 
give  an  excellent  light  to  the  central  portion,  there  is  no  part 
of  the  shop  that  is  not  well  provided  with  daylight.  The  wash- 

bowls, lockers  and  closets  are  located  on  a  gallery,  half-way 
between  the  first  and  second  floors,  as  can  be  seen  from  the 

These  two  departments  have  separate  foremen.  In  the  same 
building  is  the  motor  repair  department,  which  occupies  half 
of  the  second  floor,  on  the  part  south  of  the  main  bay,  while 
five  different  lines  of  work,  grouped  under  another  foreman, 
occupy  the  other  half  of  the  second  floor.    The  electrical  repair 

FIG.  14.-MOTOR-DRIVEN  HEATING  FAN  WITH  CHAIN  GFAK 

department  takes  care  of  all  repairs  pertaining  to  electrical 
equipment  and  motors.  This  department  has  a  storeroom  of 
its  own,  seen  in  the  background  in  Fig.  6.  The  other  part  of 
the  second  floor  lias  the  sheet-iron  working  shop,  upholstery 
department,  harness  department,  broom  department  and 

laundry.    In  the  sheet-iron  working  shop  steam  fitting  is  taken 
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care  of  in  connection  with  the  repair  shops.  In  every  depart- 
ment of  this  machine  shop  building  provision  is  made  for  the 

FIG.  6.-ELECTR1CAL  REPAIR  DEPARTMENT,  SHOWING  HOT-AIR  PIPES FIG.  7.-CORNER  OF  MACHINE  SHOP,  SHOWING  SMALL  TOOLS 

storage  of  material  connected  with  that  department,  so  that  no 
time  is  lost  in  getting  materials  from  a  distant  storeroom. 

MEN  EMPLOYED  IN  MACHINE  SHOP  BUILDING 

In  the  motor  repair  department  twenty-one  persons  are 
employed.  In  the  sheet-iron  and  pipe  fitting 
department  four  men,  in  the  broom  depart- 

ment three  men,  in  the  harness  department  one 
man,  upholstery  department  one  man.  A  man 
in  the  broom  department  gives  about  one- 
third  of  his  time  to  the  laundry,  where  all  the 
towels  used  by  the  company  are  washed.  This 
laundry  has  regular  washing  and  ironing  ma- 

chines, just  as  any  commercial  steam  laundry. 
In  the  machine  shop  there  are  twenty-nine 
machinists  and  one  foreman.  On  truck  re- 

pairs there  are  fifteen  men  and  one  foreman. 

BLACKSMITH  SHOP 

The  blacksmith  shop  and  frog  shop  occupy 
a  building  in  common.  One  wing  of  the  black- 

smith shop  is  given  to  the  frog  shop.  In  the 
future  the  company  will  probably  undertake 
more  special  work  construction  than  it  has 
heretofore,  especially  as  regards  crossings 
with  steam  railways,  of  which  it  has  a  large 
number.  Such  work  can  easily  be  performed 
in  the  company's  own  shop  now  that  it  has  the  facilities.  Street 
railway  crossings  and  frogs  will  probably  continue  to  be  pur 

been  found  by  far  the  best  to  withstand  street  railway  traffic, 
and  it  is  used  on  all  important  street  railway  crossings  and 

special  work.  Of  course,  this  work  is  of  a 
nature  that  cannot  be  undertaken  in  the  com- 

pany's own  shops.  The  blacksmith  and  frog 
shops  have  cinder  floors.  Adjoining  the  frog 
shop  is  the  brass  foundry.  There  are  twenty 
men  employed  in  the  blacksmith  and  frog 
shops,  not  including  four  men  who  give  all 
their  attention  to  cable-car  grip  repairs.  The 
frog  shop  is  equipped  with  pneumatic  lifts  and 
an  overhead  track  for  conveying  material  from 
one  part  of  the  shop  to  the  other. 

BRASS  FOUNDRY  AND  OIL  FURNACE 

The  old  and  new  in  brass  foundry  practice 
can  be  seen  side  by  side  in  Figs.  i8  and  19. 
The  new  is  the  Swartz  smelting  furnace,  made 
by  the  Hawley  Down  Draft  Furnace  Company. 
This  is  seen  best  in  Fig.  19.  It  uses  oil  for  fuel. 
The  furnace  is  charged  with  the  brass  to  be 
melted,  and  is  then  revolved  on  its  axis  so  that 

the  vent  or  opening  through  which  the  pro- 
ducts of  combustion  escape  points  upward  into 

the  hood.  Oil  and  air  are  admitted  into  the 

furnace  by  the  pipes  seen  in  the  engravings, 
and  the  mixture  is  lighted.  The  oil  flames  are 
blown  down  onto  the  brass  to  be  melted,  and 
thence  along  the  sides  of  the  furnace  to  the  vat. 
This  furnace  will  hold  about  650  lbs.  of  brass 
for  one  melting,  and  it  takes  about  one  hour  to 
melt  this.  When  it  is  melted  the  oil  and  air 
are  shut  off  and  the  furnace  is  turned  on  its 

axis  xmtil  the  brass  can  be  poured  out  of  the 

vent. 
This  type  of  furnace,  which  is  being  used  in 

nearly  all  modern  brass  foundries,  effects  an 

economy  in  several  ways,  but  principally  be- 
cause of  the  fact  that  it  does  not  require  the 

expensive  crucibles  used  in  the  hard  coal  and 
coke  furnaces  of  the  old  style,  such  as  can  be 

seen  in  the  background  in  Fig.  18.  These  old  style  brass  fur- 
naces were  brought  from  the  old  shops,  at  Twentieth  Street,  for 

use  when  air  pressure  is  not  available  for  operating  the  oil  fur- 
naces, or  when  for  any  other  reason  it  is  not  desirable  to  run 

FIG.  10.— BLACKSMITH  SHOP 

the  oil  furnaces.    It  is  expected  to  install  more  oil  furnaces 
soon.   Babbitt  metal  is  also  melted  in  the  brass  foundry.  This 

chased  from  manufacturers,  because  hardened  center  work  has     company  makes  it  a  practice  not  to  bore  out  or  scrape  its  motor 
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FIGS.  S  AND  9.— PIT  CONSTRUCTION  AND  HEATING 

6  S'tou'c  Cnu^ft!^ 
I   £3   LJ  Ermj 

Street  Railway  Jouriial 
FIG.  16.-P1T  CONSTRUCTION  OF  IRON  AND  CONCRETE 

armature  bearings  before  using,  as  the  ordinary  casting  is 
smooth  enough,  so  that  boring  and  scraping  are  not  required. 

It  is  probable  that  additional  oil  furnaces  will  be  installed 
for  melting  iron,  and  the  company  will  then  make  its  own 
brake-shoes  from  scrap  iron. 

PIT  CONSTRUCTION 
The  type  of  pit  construction  which  has  been  employed,  both 

in  the  machine  shop  building  and  also  in  the 
new  car  house  previously  mentioned,  can  be 
seen  in  Figs.  8  and  9,  which  are  from  photo- 

graphs, and  also  in  the  drawing,  Fig.  16, 
giving  the  dimensions.  The  floors  are  entirely 

of  concrete  arches,  supported  on  cast-iron  pil- 
lars. The  columns  of  the  building  are  sup- 
ported on  concrete  pillars.  The  track  rails  are 

of  lOO-lb.  standard  T  section,  and  form  the 
girders  between  which  the  concrete  arches  are 

supported.  Tie-rods  are  run  through  from 
the  rail  of  one  track  to  the  next,  to  prevent 
canting  of  the  pillars  and  rail  under  the  thrust 
from  the  concrete  arch  floors.  A  2^-in.  mesh 
galvanized  iron  wire  netting  extends  through 
the  concrete.  A  crown  of  i  in.  is  given  to  the 
concrete  arch.  The  standard  T-raiis  are  fas- 

tened to  the  tops  of  the  cast-iron  columns  by 
special  clips.  The  construction,  as  illustrated, . 
is  the  same  as  that  employed  in  the  car  storage 
house  except  that  the  distance  between  the 
tracks  in  the  car  storage  house  is  less  and 
there  is  no  row  of  cast-iron  support  columns 
between  the  tracks.  A  single  concrete  arch 
spans  the  space  from  one  track  to  another  without  any  support 
except  the  rails  on  each  side. 

MACHINERY  USED  AND  CARS  MAINTAINED 

In  a  new  shop  of  this  kind  it  may  be  worth  while  to  note  the 

machinery  which  it  has  been  considered  wise  to  install,  be- 
cause such  a  list  shows  how  far  a  liberal  management  of  a  large 

street  railway  property  has  seen  fit  to  equip  its  repair  shops. 
In  the  equipment  of  any  repair  shops  the  question  comes  up  of 
how  much  or  how  little  machinery  should  be  purchased  in 

FIG.  18.— THE  OLD  AND  NEW  IN  BRASS  FURNACES 

order  to  get  the  most  economical  results.  Before  enumerating 
the  machinery  in  the  several  departments  the  number  of  cars 
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FIG.  12.— WOODWORKING  MACHINERY 

kept  in  operation  should,  of  course,  be  considered.  The 
Chicago  City  Railway  Company  operates  cars  as  follows  on 
its  maximum  schedule : 

Electric  motor  cars   561 
Grip  cars   183 
Trail  cars   249 

Total  '   993 
The  electric  motor  cars  and  the  cable  trail  cars  are  run  with 

open  car  bodies  in  summer  and  closed  car  bodies  in  winter, 

except  that  about  one-fifth  of  the  electric  motor  cars  are  of  a 
new  cross-seat  double-truck  type,  which  can  be  used  in  summer 
by  simply  lowering  the  windows.  In  considering  the  list  of 
machinery  it  must  be  remembered  that  many  more  than  the 
present  number  of  cars  can  be  taken  care  of  with  the  present 
repair  shop  equipment,  in  fact,  the  whole  repair  plant  has  been 

laid  out  with  a  view  to  a  very  large  future  growth  in  the  num- 
ber of  cars  to  be  taken  care  of.  The  machinery  in  the  machine 

shop  proper  is  as  follows : 

Blaisdell  engine  lathe,  17-in.  swing,  6  ft.  8  ins.  between 
centers. 

Fox  turret  head  lathe,  i8-in.  swing,  short  centers. 
Blaisdell  lathe,  20-in.  swing,  10  ft.  6  ins.  between  centers. 
Blaisdell  lathe,  24-in.  swing,  12  ft.  between  centers. 
Pittsburg  speed  lathe,  14-in.  swing,  36  ins.  between  centers. 
Blaisdell  lathe,  17-in.  swing,  6  ft.  8  ins.  between  centers. 
Blaisdell  lathe,  24-in.  swing,  12  ft.  between  centers. 
New  Hampshire  lathe,  34-in.  swing,  7  ft.  between  centers. 
Pond  Machine  Company  axle  lathe,  7  ft.  between  centers. 
McCabe  double  spindle  lathe,  with  swings  of  28  ins.  and 

46  ins.,  II  ft.  between  centers. 

Flather  lathe,  22-in.  swing,  6  ft.  between  centers. 
Flather  lathe  in  tool  room,  12-in.  swing,  36  ins.  between 

centers. 

Quint  six-spindle  drill. 
W.  E.  radial  arm  gang  drill. 

Gould  &  Eberhardt  drill  press,  37-in.  swing. 
Drill  press,  25-in.  table. 
Drill  press,  24-in.  table. 
Two  drill  presses,  20-in.  table. 
Drill  press,  22-in.  table. 
Six-spindle  turret  drill  press. 
Two  drill  presses,  48-in.  table. 
Lodge  &  Davis  shaper,  26-in.  stroke. 
Planer,  6-ft.  stroke. 

Gray  planer,  lo-ft.  stroke,  44  ins. 

Flather  back-geared  shaper,  26-in.  stroke. 
Pond  car  wheel  borer,  48-in,  swing. 
Harrington  car  wheel  borer,  36-in.  swing. 
Pond  car  wheel  borer,  36-in.  swing. 
Milling  machine. 
Acme  double-head  bolt  cutter,  ij/  ins. 
Single-head  bolt  cutter,  13^4  ins. 
Acme  six-spindle  nut  tappen. 

Crosby  punch  press. 
The  blacksmith  and  frog  shops  have  ma- 

chinery as  follows : 

Hillis  &  Jones'  No.  3  double-throat  punch 
and  shears,  capacity  i%-in.  hole,  through  i^- 
in.  stock. 

Hillis  &  Jones'  i8-in.  throat  punch  and shears. 

One  Williams-White  No.  17  punch,  capacity 

5^-in.  hole,  through  ̂ -in.  stock,  30-in.  throat. 
Two  Q.  &  C.  rail  saws. 
Gray  frog  and  switch  planer,  36  ins.  and  36 

ins.  x  17-ft.  stroke. 
Three  drill  presses. 

Eight  Buffalo  down  draft  forges. 

Ajax  forging  machine. 
Blakesley  No.  5  bulldozer. 

1500-lb.  Bement  &  Miles  steam  hammer. 
6oo-lb.  Bement  &  Miles  steam  hammer. 

80-lb.  Bradley  helve  hammer. 

40-lb.  Bradley  helve  hammer. 
Home-made  drop  hammer. 
Ferguson  oil  furnace. 
In  the  wood-working  mill  the  following  new  machinery  for 

the  equipment  of  the  new  mill  was  purchased  from  the  S.  A. 
Woods  Machine  Company,  of  Boston,  Mass. : 

30-in.  cabinet  surfacer  and  smoother. 
27-in.  surfacer. 
6-in.  sash  sticker. 
Shaper. 
Horizontal  boring  machine. 
Vertical  boring  machine. 
Band  saw. 
Knife  srrinder. 

FIG.  13 

-MILL 

Besides  these  there  is  the  following  apparatus  moved  from 
the  old  shop : 

24-in.  planer. 
7-in.  moulding  machine.  , 
6-in.  moulding  machine. 
No.  4  self-feeding  rip  saw. 
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Swing  cut-off  saw. 
36-in.  band  saw. 
Fay  scroll  saw. 
Two  double  and  trim  saws. 
Mortising  macbine. 
Tenoning  macbine. 
i6-in.  joiner. 
Sbaper. 
Carver. 
Latbe. 

Knife  grinder. 
ELECTRIC  MOTIVE  POWER 

Tbe  power  bouse  wbicb  furnishes  steam  for  heating  also 
supplies  electric  current  at  550  volts  for  operating  the  various 
shops.  The  driving  is  by  electric  motors  throughout.  Tbe  power 
house  has  three  Babcock  &  Wilcox  water-tube  boilers,  rated  at 
300  bp,  equipped  with  Babcock  &  Wilcox  automatic  stokers 

and  "Link  Belt"  conveyors.   The  electric  generating  plant  con- 

FIG.  U.-FROG  SHOP 

sists  of  two  units  of  300  bp.  These  are  Ideal  engines,  running 

at  200  r.  p.  m.,  direct-connected  to  Western  Electric  motor- 
generators.  These  units  are  remarkably  smooth  in  operation. 
A  voltage  of  500  was  chosen  as  the  pressure  at  which  tbe  shops 
should  be  operated,  because  of  the  possibility  of  using  for  tbe 
shops  the  regular  railway  current  if  tbe  shop  power  bouse 
should  be  shut  down,  or,  on  tbe  other  band,  using  the  shop 
power  plant  for  moving  cars  at  night  in  case  it  were  possible 
to  shut  down  tbe  larger  power  houses.  Ordinarily  the  motors 
and  lights  in  tbe  shops  will  not  be  run  on  a  grounded  circuit. 

Shafting  in  the  shops  is  divided  into  sections  with  a  motor 
driving  each  section  independent  of  tbe  cars.  Thus  in  the 
machine  shop  there  are  three  General  Electric  motors  of  35 
hp,  30  hp  and  25  bp  respectively.  Tbe  motor  repair  department 
is  driven  by  an  old  railway  motor,  and  tbe  departments  on  the 
second  floor  of  this  building  ar^  driven  by  another  similar 

motor.  The  blacksmith  shop  has  35-hp  motor-driven  blowers, 
and  besides  these  four  car  motors  in  the  blacksmith  and  frog 

shops.  Tbe  wood  mill  has  135-bp  and  225-hp  motors.  There 
are  besides  these  seven  beating  fan  motors,  mentioned  in  this 
article,  and  the  common  motors,  so  that,  taken  altogether,  the 
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electrical  driving  in  this  shop  forms  an  important  installation 
in  itself. 

DIVISION  OF  WORK  IN  CAR  MAINTENANCE 

The  Chicago  City  Railway  Company  divides  the  mainte- 
nance of  its  rolling  stock  into  four  parts,  as  follows : 

(1)  Motors,  lights  and  all  electrical. 
(2)  Trucks  and  tracks. 
(3)  Car  bodies  and  fittings. 

(4)  Painting. SHOP  REGULATIONS 

Employees  of  this  plant  work  an  average  of  nine  hours  a 
day.  The  plant  has  no  exits  save  for  cars  except  through  the 

master  mechanic's  office  or  through  tbe  employees'  door.  The 
car  exits  are  kept  closed  ordinarily.  The  employees  enter  at 
an  office,  which  is  also  the  weighing  office,  and  a  man  is  kept 
on  duty  here.  All  employees  register  on  an  automatic  time 
register  clock  coming  in  and  going  out. 

FIG.  19.— OIL-BURNING  BRASS  FURNACE;  CAPACITY,  650  LBS. 
PER  HOUR 

Tbe  plant  is  under  tbe  charge  of  M.  O'Brien,  master 
mechanic.  The  design  of  the  plant  is,  of  course,  the  result  of  a 

combination  of  talent,  including  that  of  Captain  Robert  Mc- 
Culloch,  general  manager;  Richard  McCulloch,  assistant  gen- 

eral manager;  M.  O'Brien,  master  mechanic;  H.  B.  Fleming, 
superintendent  electrical  construction ;  C.  E.  Lund,  civil 

eligineer,  and  the  contractors — W.  R.  Roberts,  steel  and  iron 
contractor,  and  W.  R.  Crilly,  general  contractor. 

 ^*  

ELECTRIC  SERVICE  FOR  NINTH  AVENUE  L 

The  Manhattan  Elevated  Railway  management  has  begun 
tbe  operation  of  electric  trains  on  the  Ninth  Avenue  line,  and 
will  extend  this  service  as  fast  as  new  cars  can  be  equipped 

with  electrical  apparatus.  It  is  probable,  however,  that  tbe 
entire  system  will  not  be  electrically  equipped  for  several 
months,  but  it  is  hoped  to  abandon  steam  locomotives  by  next 
Fall.  The  company  in  the  meantime  is  extending  tbe  station 

platforms  so  as  to  admit  the  loading  of  six-car  trains. 

STREET  RAILWAY  JOURNAL. 
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ENGINEERING  PRELIMINARIES  FOR  AN  INTERURBAN 

ELECTRIC  RAILWAY— I 

BY  ERNEST  GONZENBACH 

In  view  of  the  present  interest  in  interurban  railway  develop- 
ment and  engineering  the  writer  submits,  as  the  result  of  an 

invitation  from  the  Street  Railway  Journal,  the  plans  and 
recommendations  embodied  in  a  report  on  a  proposed  railway 
in  the  Middle  West  which  serves  as  a  good  example  of  many 
roads  now  on  paper,  and  which  may  soon  assume  tangible  form. 
This  article  is  in  no  way  to  be  construed  as  an  attempt  to 
generalize  and  instruct  others  in  the  art  of  railway  construc- 

tion, but  is  intended  to  show  the  way  in  which  certain  con- 
ditions were  to  be  met  in  a  certain  case,  together  with  the 

were  recommended  throughout  for  the  reason  that,  as  will  be 
shown  below,  as  good  or  better  service  could  be  given  with 
these  smaller  equipments  than  with  the  larger  ones,  by  a  very 

simple  departure  from  the  accepted  form  of  time-table  in  use 
on  most  railways.  As  a  result  the  total  investment  per  mile 
of  track  is  very  much  lower,  and  the  operating  costs  per  car- 
mile  are  at  the  same  time  reduced. 

It  is  far  from  the  writer's  intention  to  insinuate  any  tendency 
on  the  part  of  the  manufacturing  companies  to  sell  heavier 
equipments  than  are  necessary.  Numerous  instances  are  on 
record  where  selling  companies  proposed  less  expensive  equip- 

ments than  those  demanded  by  the  purchaser,  and  their  repu- 
tations in  this  respect  are  sufficient  evidence  to  the  contrary. 

The  present  tendency  towards  extremely  heavy  equipments  for 
cross-country  roads  is  an  outgrowth  of  elevated  and  similar 

/8  24  sC  -*-2 

FIG.  L— MAP  OF  PROPOSED  INTERURBAN  RAILWAY 

reasons  which  led  up  to  the  recommendations  and  plans  therein 
submitted. 

At  the  time  the  writer  was  invited  by  the  promoters  to  ex- 
amine and  report  on  the  proposed  road  and  its  equipment,  there 

had  been  submitted  by  one  of  the  large  manufacturing  com- 
panies a  proposition  to  equip  the  road  for  high-speed  service 

with  four  large  motors  of  125-hp  per  car,  8o-lb.  track  rail,  and 
loo-lb.  third  rail,  and  correspondingly  heavy  sub-stations,  dis- 

tributing system  and  power  house.  The  promoters  had,  further- 
more, taken  several  trips  to  examine  a  lately  opened  high-speed 

railway  with  an  equipment  similar  to  the  one  they  proposed  to 
install,  and  there  seemed  to  be  a  fairly  unanimous  opinion  that 
the  new  road  should  follow  the  same  general  lines.  As  I  shall 
again  refer  to  this  road  we  may  designate  it  for  our  purpose  as 

the  A,  B  &  C  Railway.  The  writer's  recommendations  dif- 
fered in  many  respects  from  those  proposed  by  the  manufac- 

turing company,  mostly,  however,  in  the  fact  that  smaller 

motors  and  smaller  sub-stations  and  power  house  equipments 

practice,  where  heavy  equipments  and  high  acceleration  are  not 
only  justified  but  absolutely  necessary.  The  earnings  of  ele- 

vated roads  which  warrant  these  heavy  investments  are  never 
approached,  however,  by  the  strictly  interurban  road,  and  there 
are  several  of  the  latter  now  in  operation  which  stagger  under 
the  financial  burden  of  the  elevated  equipment  and  country 
road  income. 

The  preliminary  step  in  any  electric  railway  undertaking, 
therefore,  is  first  to  make  an  accurate  and  conservative  esti- 

mate of  the  income  which  can  be  derived  from  all  possible 
sources  of  revenue,  including  passenger  and  freight  receipts, 
amusement  resorts,  mail  and  express  and  electric  lighting  and 
power.  This  estimate  should  not  be  a  mere  guess,  but  can  be 
very  accurately  arrived  at  by  comparison  with  what  other 
roads  are  doing.  One  must  carefully  choose  roads,  however, 
which  physically  and  financially  are  nearly  parallel  cases  to  the 

proposed  road,  operate  in  much  the  same  class  of  country,  in- 
dustrially considered,  and  known  to  be  efficiently  equipped  and 
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handled.  The  examples  from  which  to  judge  need  not  be 
numerous  if  tliey  are  carefully  chosen.  The  plans  for  our 
example,  which  we  will  call  the  D,  E  &  F  Railway,  will  be 

developed  from  the  preliminary  estimate  of  income  and  equip- 
ment to  the  operating  details. 

ESTIMATED  INCOME 

A  map  of  the  proposed  railway,  Fig.  i,  shows  that  it  would 
serve  a  number  of  small  towns,  and  that  it  parallels  a  trunk  line 
railway  which  gives  a  very  fine,  though  infrequent,  service. 
The  surrounding  country  is  one  of  the  rich  farming  districts  of 

the  West,  and  F  is  a  large  industrial  town.  There  is  also  con- 
siderable industrial  activity  in  most  of  the  towns  to  the  west  of 

F  as  far  as  E.  From  E  to  D  is  a  farming  and  dairy  country, 
with  little  or  no  industries.  The  first  step  now  is  to  get  an 
accurate  record  of  the  population.  For  this  purpose  census 
figures  only  should  be  used.  All  ot  the  population  of  tov/ns 

along  the  railway  may  be  counted,  and  all  of  the  country  popu- 
lation within  3  miles  of  either  side  of  the  railway.  The  result 

is  the  population  figure  which  appears  on  the  map  and  which 
does  not  include  the  population  of  the  terminal  city,  which 
cannot  be  counted  because  the  road  will  not  serve  all  of  its 

population,  and  as  the  percentage  served  is  uncertain,  it  is 
advisable  to  base  all  comparative  figures  on  a  common  basis. 
Comparing  the  proposed  road  carefully  with  otliers  in  opera- 

tion we  find  the  following  roads  which  operate  through  nearly 
the  same  class  of  territory.    The  names  of  the  roads  are 
omitted  and  initials  substituted  arbitrarily  for  obvious  reasons : 

Gross Gross  Oper- Gross receipts receipts  ating 
Population Miles receipts  per  mile  track  per  capita  ex- 

served track 
per  year per  year per  year  pense 1  G  &  H..,, ,,  150,000 153 753,000 

$4,920 
$5.02  56% 

2    I  &  J  ,  22,600 30 165,000 4,230 
7.30  53% 

3  K  &  L 49,700 108 464,000 4,285 9.34  54% 
4   M  &  N 63,000 58 338,000 

5,820 
5.37  54% 

In  view of  the fact  that these four  roads are  examples 
selected  because  of  similarity  to  the  case  under  discussion, 
they  represent  very  nearly  what  earnings  may  be  expected  of 
the  D,  E  &  F  Railway.  The  population  outside  of  the  terminal 

city  D  being  61,600,  and  assuming  the  lowest  per  capita  earn- 
ings listed  $5.02,  would  give  an  estimated  gross  income  of 

61,600  X  5.02=$309,ooo. 
The  average  per  mile  gross  receipts  for  the  four  roads  is 

$4,815.  The  D,  E  &  F  will  have  a  mileage  of  sixty-four.  On 
this  basis  the  gross  receipts  should  be  64  x  48i5z=$3o8,ooo. 

The  average  per  capita  income,  adding  all  gross  receipts  and 
dividing  by  the  population  of  all  four  roads,  is  $6.20.  Using 
this  as  the  per  capita  figure  we  have  6.20  x  6i,6oo=:$38i,ooo. 
It  will,  on  the  whole,  however,  be  safer  to  use  the  lowest  figure, 
or  about  $310,000  as  the  estimated  gross  income. 

The  operating  expenses  may  safely  be  assumed  as  55  per  cent 
of  the  gross  receipts,  or  $170,000,  leaving  $140,000  for  interest, 
sinking  fund  and  dividends. 

As  a  matter  of  fact  there  is  a  considerable  revenue  to  be 

derived  from  the  sale  of  electric  light  and  power  along  the  line, 
and  the  carload  freight  business  should  also  l)e  attempted.  By 
a  vigorous  pushing  of  these  items  and  an  exceptionally  good 
passenger  service  it  should  not  become  difficult  for  a  good 

manager  to  push  the  gross  income  as  high  as  $400,000  per  an- 
num. Having  now  estimated  the  income,  we  may  proceed  to 

estimate  the  investment  required  to  produce  it. 

GENERAL  REQUIREMENTS 

The  road  has  a  length  of  62.5  miles  from  end  to  end,  not  in- 
cluding side  tracks.  As  the  map  shows,  for  most  of  its  distance 

it  parallels  a  steam  road,  which  gives  a  most  excellent  service, 
and  has  express  trains  between  D  and  F,  making  the  time  in 
one  hour  and  forty  minutes,  including  a  stop  at  E.  The  fares 
on  the  steam  road  are  about  2^  cents  per  mile,  and  there  are 
three  express  trains  and  five  locals  in  each  direction  each  day. 

In  order  to  ̂ ive  as  ̂ ood  or  better  service  on  the  electric  line  it 

is  necessary  to  provide  comfortable,  even  luxurious,  coaches  and 
make  as  fast  time  between  terminii  as  the  steam  railroad  does. 

It  is  becoming  customary,  too,  to  recommend  for  such  service 
an  acceleration  of  2  miles  per  hour  per  second,  a  maximum 
speed  of  60  miles  to  70  miles  per  hour,  and  a  schedule  speed  of 
from  40  miles  to  45  miles  per  hour,  as  previously  mentioned. 

Such  a  proposition  is  worth  the  most  careful  consideration. 
It  has  the  advantage  that  with  the  schedule  speed  proposed  the 
fastest  time  of  the  steam  trains  may  be  equalled  and  the  traffic 
between  local  points  accommodated  at  the  stame  time.  Each 
car  becomes  an  express  train,  and  there  is  really  only  one 

tangible  objection  which  can  be  urged  against  such  an  equip- 
ment, namely,  its  high  first  and  operating  cost.  The  high  rate 

of  acceleration  and  frequent  stops  demand  excessive  power, 
which,  in  turn,  demands  heavier  apparatus  all  the  way  back 
from  the  car  to  the  boiler  room  in  the  power  house.  Without 
question  there  are  places  where  such  an  equipment  will  well 
repay  the  extra  cost  of  installing  it,  but  the  place  for  it  is 
hardly  in  the  class  of  roads  of  which  the  D,  E  &  F  is  an 
example. 

In  order  to  reduce  the  first  cost  and  at  the  same  time  enable 

a  service  to  be  given  which  shall  meet  the  competition  of  the 
steam  road,  the  writer  arranged  a  train  schedule  of  which  Fig. 

2  is  a  sample.  The  number  of  cars  required  in  service  to  main- 
tain this  schedule,  with  half-hour  headway,  is  ten  as  against 

eight,  which  would  be  required  were  the  heavier  equipment 
installed  and  used.  Emphasis  must  be  laid  on  the  last  condition 
because  of  the  roads  which  have  been  built  and  equipped  to 
maintain  a  schedule  speed  of  35  miles  to  40  miles  per  hour, 

with  stops  averaging  3  miles  apart ;  there  is  to-day  not  one 
which  actually  is  making  this  schedule  speed,  not  because  of 
inability  to  attain  the  maximum  speed,  but  due  to  the  numerous 
stops.  One  of  these  is  the  A,  B  &  C  road  referred  to,  which 
has  cars  equipped  for  such  speeds,  but  whose  schedule  at 
present  is  28  miles  per  hour,  and  there  is  little  prospect  of  its 
ever  exceeding  34  miles  per  hour  unless  a  limited  service  is 
inaugurated,  which,  however,  is  not  what  the  equipment  was 
designed  for — this  on  a  road  having  practically  no  city  or  street 
tracks  and  entirely  on  its  own  right  of  way.  It  seems,  there- 

fore, that  while  40  miles  per  hour  schedule  speed  is  perfectly 
feasible  its  practical  application  and  economy  on  a  country 

road  remains  yet  to  be  demonstrated,  and  it  should  not  at  pres- 
ent be  accepted  as  sufficient  reason  for  additional  investment  on 

a  road  such  as  is  under  discussion,  and  which  has  a  consider- 
able street  mileage. 

A  little  study  of  train  movements,  as  shown  in  Fig.  2,  shows 
that  there  are  three  classes  of  service  provided  for  while  there 
are  only  two  classes  of  trains.  The  limited  trains  consist  of 
two  cars,  but  only  one  of  these  is  a  through  car.  The  other 
car  of  the  train  is  limited  for  half  the  distance,  and  is  then 

dropped  to  a  local : 
1.  A  "limited"  service,  making  the  time  between  D  and  F  in 

one  hour  and  fifty  minutes,  or  a  schedule  speed  of  34  miles  per 
hour. 

2.  A  mixed  limited  service,  being  a  local  half  the  distance 
and  limited  the  rest  of  the  distance.  The  time  required  by  one 

of  these  cars  is  two  hours  and  twenty-five  minutes. 
3.  A  local  service,  making  the  distance,  D  to  F,  in  three 

hours,  or  a  schedule  speed  of  21  miles  per  hour. 

The  first  or  "limited"  service  will  land  through  passengers  at 
either  terminal  as  quickly  as  the  steam  trains.  The  second 
class  of  service  is  modelled  on  the  suburban  time-tables  of  many 

steam  roads,  which  run  trains  "express"  part  way  and  "local" 
the  balance  of  the  run.  This  class  of  trains  should  serve  a  very 
numerous  class  of  passengers  desiring  quick  time  from  country 

points  to  city.  The  local  trains  proper  have  a  two-hour  head- 
way, and  would  naturally  get  little  through  traffic,  but  they 

serve  a  very  useful  purpose  in  handling  the  traffic  between 
country  points.  Moreover,  such  trains  can  also  take  care  of  the 
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mail  and  express  business  by  attaching  a  regular  express  car 
to  the  local. 

It  is  quite  clear  that  this  schedule  can  only  be  used  when  cars 

are  equipi^ed  on  the  multiple-unit  system  of  train  control.  No 
railway  should  be  installed  in  any  other  way  in  the  present  state 

of  the  art.  The  only  objections  against  the  system  are  compli- 
cated mechanism  and  high  first  cost.  The  first  objection  is 

answered  by  the  fact  that  cars  so  equipped  are  giving  less 
trouble  in  service  than  similar  ones  equipped  with  hand  control. 
The  second  objection  is  formidable,  but  good  things  command 
a  high  price,  and  the  only  remedy  is  to  accept  the  situation  and 
pay  the  price  demanded,  which  may  be  high ;  yet  it  is  even  more 
expensive  to  be  without  it.  Better  to  cut  out  some  of  the  fancy 

apparatus  in  the  power  house  and  sub-stations  and  apply  the 
money  saved  to  purchase  of  a  train-control  system.  The  road, 
of  course,  is  to  be  single  track,  and  it  will  be  urged  by  many 

FIG.  2.-TRAIN  SCHEDULE  FOR  TEN  CARS  UNDER  HALF-HOUR  HEADW  AY 

practical  railway  men  that  the  schedule  shown  in  b""ig.  2  is 
complex  and  makes  too  many  meeting  points  at  irregular  inter- 

vals, as  compared  with  a  schedule  providing  half-hourly  head- 
way, which  would  give  practically  the  same  class  of  service 

with  all  cars  having  the  same  schedule  time  between  terminii. 
This  objection  is  not  quite  as  formidable  as  it  appears.  With 
half-hourly  headway  and  two  hours  time,  the  number  of  meet- 

ing points  will  be  seven,  the  same  as  that  of  the  "local"  cars  in 
schedule,  Fig.  2.  The  "limited"  trains  will  have  only  six  meet- 

ing points  and  the  total  number  of  meets  will,  therefore,  be  less. 
It  is  true  that  these  meets  occur  at  unequal  intervals,  and  a 
siding  which  may  be  a  meeting  point  on  one  trip  may  not  be 
on  the  next  trip  of  the  same  car.  Considering  the  amount  and 
various  classes  of  traffic  handled  on  single-track  steam  roads, 
such  as  the  Erie,  it  should  not  be  difficult  to  apply  to  the  case 
in  hand  the  methods  of  despatching  which  have  made  it  pos- 

sible in  steam  practice,  especially  if  the  electric  road  has  in 
addition  to  a  thorough  despatching  system  an  automatic  block 
signal  system.  The  latter  can  now  be  obtained  in  the  market, 
and  no  road  should  be  without  such  a  safeguard,  for  the  adver- 

tising effect  on  the  public  and  the  moral  effect  on  employees 
alone  make  it  a  paying  investment.  It  should  be  noted  that  a 

half-hourly  headway  with  single  cars  is  assumed  to  take  care 
of  all  the  business  the  road  is  capable  of,  and  Fig.  2  is  designed 
to  operate  cars  to  give  a  service  of  approximately  the  same 
number  of  car  miles  as  the  half-hour  service.    In  case  it  were 

found  more  desirable  to  give  an  hourly  headway  with  single 

cars,  Fig.  2  may  be  modified  similarly,  giving  "local"  service 
at  two-hour  intervals  and  a  "limited"  service  at  intervals  to  suit 
the  traffic.  A  frequent  service  up  to  certain  limits  seems  to  be 
more  profitable,  however,  and  if  the  business  warrants  it  should 
certainly  Ije  adopted. 

Another  point  which  may  be  urged  in  favor  of  Fig.  2 

schedule  is  that  with  the  multiple-unit  conti'ol  system  "extra" 
cars  need  not  be  sent  out  on  the  line,  but  can  simply  be  at- 

tached to  a  regular  car  without  in  an}'  way  interfering  with  its 
schedule,  in  fact  adding  to  the  maximum  possible  time  of  the 

"regular."  There  is  an  absence,  therefore,  of  a  demand  for  the 
trouljlesome  "extras,"  which  are  the  cause  of  probably  80  per 
cent  of  the  wrecks  occurring  on  both  steam  and  electric  reads. 
The  same  rule,  of  course,  holds  in  the  case  of  single  cars  at 
equal  time  intervals,  and  it  is  cited  here  only  to  show  that  with 

the  'schedule  and  system  recommended 

the  question  of  "extras"  and  provision 
for  them  cannot  be  urged  against  it. 

THIRD  RAIL  N'S.  TROLLEY 
A  further  point  to  be  decided  before 

details  are  determined  upon  is  whether 
the  third  rail  or  overhead  trolley  should 

be  adopted.  First  cost  very  often  de- 
cides this  in  favor  of  trolley.  The  trol- 

ley has  been  so  long  standardized  and 
has  given  such  universal  satisfaction 
that  the  third  rail  is  often  looked  upon 

with  suspicion ;  it  is  reported  to  be  dan- 
gerous to  life,  troublesome  in  freezing 

weather,  expensive,  etc.  As  a  matter  of 
fact  the  third  rail  as  a  conductor  of  cur- 

rent has  some  disadvantages,  notably 

that  of  becoming  troublesome  when 
coated  with  ice.  This  objection  is 

gradually  being  met  and  removed,  and 
one  may  confidently  predict  that  in  one 
or  two  more  winters  sufficient  experi- 

ence will  have  been  had  entirely  to 
overcome  these  disadvantages.  The 

trolley  itself  is  not  entirely  above  re- 
proach in  this  respect. 

In  the  matter  of  first  cost  there  is 
often  unconscious  discrimination,  due  to  the  fact  that  the 
conductivity  of  the  circuit  is  lost  sight  of.  One  often  hears  it 

argued  that  "we  can  put  up  a  trolley  for  $1,500  per  mile,  and 
the  third  rail  costs  $3,500  per  mile,  and  the  trolley  poles  can  be 

used  for  the  high-tension  wires."  On  closer  investigation  it 
usually  appears  that  the  speaker  has  compared  a  single  000  line 
or  0000  line  or  a  double  00  trolley  having  a  conductivity  equal 
to  about  200,000  circ.  mil  copper,  with  a  third  rail  of  70  lbs.  to 

80  lbs.  per  yard,  which,  with  low  carbon  steel,  will  give  a  con- 
ductivity equal  to  1,000,000  circ.  mil  or  over  in  copper. 

The  curves  shown  in  Fig.  3  have  been  prepared  to  show  the 
difference  in  first  cost  between  trolley  and  third  rail,  and  it  is 
interesting  to  note  that  the  rail  is  lower  in  first  cost,  even  down 
to  the  smallest  sizes.  The  prices  used  in  making  up  the  costs 
were  those  current  in  October,  1902,  plus  a  10  per  cent  margin, 
and  copper  was  figured  at  14  cents  per  pound,  delivered. 
Single-track  bracket  construction  only  was  calculated,  as  it  has 
become  standard  for  interurban  railways  of  the  class  we  are 
now  considering. 

The  steel  for  third  rail  was  assumed  to  be  of  a  grade  giving 
a  conductivity  7.5  to  i  as  compared  with  copper.  Its  cost  was 
estimated  at  $38  per  ton  delivered  for  the  larger  sizes,  and  $40 
per  ton  delivered  for  the  smaller  sizes.  It  is  to  be  hoped  that 
with  an  increasing  demand  the  rail  mills  will  put  this  low 
carbon  steel  on  the  market  at  the  same  price  as  the  standard 
mixtures.    The  cost  also  includes  extra  length  of  ties,  bonding, 
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insulators  and  an  allowance  iov  200  ft.  of  cable  at  highway 
crossings. 

The  dotted  lines  compare  the  costs  when  a  high-tension 
transmission  line  is  required.  The  poles  must  then  be  con- 

siderably higher  than  when  used  for  trolley  purposes  only. 
The  high-tension  wires  should  be  put  out  of  reach  of  the  trolley 

»  pole.  For  this  extra  length  of  poles  an  increased  cost  of  $3  per 
pole  has  been  allowed.  For  the  high-tension  line  forty  poles 
per  mile  at  a  cost  of  $8.50  in  place  are  allowed.  The  result  is 
shown  in  dotted  curves  B  and  D,  Fig.  3.  The  cost  of  third 
rail,  plus  pole  line,  is  at  all  points  considerably  lower  than  the 

cost  of  trolley  line  carrying  high-tension  wires. 
It  so  happens  that  a  single  No.  00  trolley  wire  and  a  lo-lb. 

per  yard  soft  carbon  rail  have  almost  exactly  the  same  con- 
ductivity— 133,000  circ.  mil  copper,  making  allowance  for 

cables,  bonds,  etc.  If  the  rail  could  be  bought  for  $40 
per  ton  then  the  cost  per  mile  of  third  rail  would  be 
$1,065.  This  includes  an  allowance  for  extra  length  of  ties, 
cost  of  insulators,  bonding,  joint  plates  and  provision  for  200 

FIG.  3.-DIFFERENCF.  IN  COST  BETWEEN  TROLLEY  AND  THIRD 
RAIL 

ft.  of  cable  at  highway  crossings.  The  00  trolley  would  l>c 
$1,308,  with  copper  at  14  cents  and  material  on  the  same  basis. 
It  is  not  expected  that  the  third  rail  will  be  installed  in  such 
small  sizes,  but  the  comparison  serves  a  useful  purpose. 

The  chief  advantage  of  the  third-rail  system,  however,  is  its 
low  maintenance  cost.  It  is  this  feature  which  warrants  its 
continued  increased  use,  and  no  doubt  will  make  it  advisable 

for  many  roads  now  using  trolleys  in  high-speed  service  to 
change  to  third  rail. 
Assuming  that  a  service,  as  shown  in  Run  Sheet,  Fig.  2, 

has  been  adopted,  third  rail  and  train  control  have  been  decided 
upon,  and  the  road  is  to  be  built  in  a  manner  successfully  to 
compete  with  the  parallel  steam  line,  while  at  the  same  time 

keeping  the  investment  as  low  as  is  consistent  with  per- 
manency, the  details  of  construction  are  next  to  be  cfmsidered. 

 ♦^^^  

The  Consolidated  Railway  &  Power  Company,  of  Salt  Lake 
City,  has  recently  completed  a  car  house  with  a  capacity  of 
thirty-five  cars  to  replace  one  burned  down  last  September. 
The  company  is  also  double  tracking  consideral)le  of  its  single- 
track  mileage,  and  is  building  a  5-mile  extension  to  Sandy. 
This  fall  the  company  e.xpects  to  change  all  of  its  rolling  stock 
to  double-track  cars.  On  Feb.  i  the  company  raised  the  wages 
of  employees  to  20  cents  an  hour  for  the  first  year,  22>^  cents 
during  the  second  year  of  employment  and  25  cents  an  hour 
after  the  second  year.  During  the  Elks  Carnival  in  Salt  Lake 
City  recently  the  cars  of  the  company  carried  over  100,000 
passengers  during  one  day.  Eighty  cars  were  in  operation 
during  this  carnival. 

THE  EXPERIENCE  OF  MASSACHUSETTS  IN  STREET 

RAILWAYS  - 
BY  LOUIS  D.  BRANDEIS 

The  aggregate  lengtli  of  street  railway  surface  lines  in 
Massachusetts,  Sept.  30,  1902,  was  2086  miles,  as  compared 
with  2106  miles  of  steam  railroad  lines,  not  counting  in  either 
case  second  or  additional  tracks  or  sidings.  Of  these  street 
railway  lines,  1172  miles  have  been  constructed  since  Sept.  30, 
1895.  The  average  dividend  paid  on  the  outstanding  capital 
stock  during  the  year  ending  Sept.  30,  1902,  was  5.23  per  cent. 
It  is  believed  that  the  street  railway  mileage  in  Massachusetts 
is  larger  in  proportion  to  area  and  population  than  in  any  other 
State  of  the  Union,  and  that  the  transportation  facilities  com- 

pare favorably  with  those  afforded  elsewdiere. 
The  Massachusetts  system  of  street  railway  surface  lines 

has  been  developed  under  a  law  having  these  peculiar  features : 
First,  a  revocable  franchise ;  second,  an  effective  prohibition  of 
stock  watering;  third,  an  effective  system  of  franchise  taxes. 

THE  REVOCABLE  l'R.\NCHISE 
Locations  are  granted  in  cities  by  the  Board  of  Aldermen, 

and  in  towns  by  the  Selectmen,  subject  in  each  case  to  the 
appro\  al  of  the  State  Board  of  Railroad  Commissions.!  The 
Aldermen  in  cities  and  the  Selectmen  in  towns  have  likewise 

the  power,  subject  to  the  approval  of  the  Railroad  Commis- 
sioners, to  revoke  the  franchise  of  any  surface  street  railway 

at  any  time  after  the  expiration  of  one  year  from  its  opening 

for  use  "if  the  public  necessity  and  convenience  in  the  use 
of  streets"  so  require. 

While  the  right  to  revoke  locations  has  not  been  frequently 

exercised  (except  as  an  incident  to  changing  routes  or  altera- 
tion of  streets),  the  right  of  revocation  has  been  fully  sus- 

tained by  the  Supreme  Court,  and  is  universally  recognized  in 
practice.  The  grant  of  the  location  is  substantially  a  license 
during  good  behavior.  The  existence  of  the  right  of  revocation 
has  proved  an  effective  means  of  securing  to  the  people  proper 
transportation  facilities. 

The  process  by  which  reasonable  demands  of  the  people  for 
better  transportation  facilities  or  lower  fares  are  ordinarily 
secured,  is  this:  A  demand  is  presented  in  the  first  instance 
to  the  company,  not  by  the  local  authorities,  but  by  a  voluntary 
committee  formed  to  represent  the  people.  If  the  company  does 
not  yield  to  the  demands  of  the  community  thus  expressed, 
there  follows  a  petition  to  the  Railroad  Commissioners.  The 
Board  gives  a  public  hearing,  at  which  the  petitioners  and  the 
company  are  usually  represented  by  counsel.  The  decision 
is  rendered  in  the  form  of  a  recommendation,  for  the  Railroad 
Cpmmissioners  have  little  compulsory  power.  Largely  because 
of  the  reserved  power  of  revoking  locations,  such  reasonable 

demands  of  the  local  public,  if  approved  by  Railroad  Commis- 
sioners, usually  result  in  immediate  compliance  on  the  part  of 

the  company  with  the  reconnnendations  of  the  Board. 
A  marked  instance  of  the  influence  of  this  reserved  right  of 

revocation  is  furnished  by  the  struggle  for  a  5-cent  fare  re- 
cently conducted  by  the  inhabitants  of  Roslindale.  RosHndale 

is  a  station  on  the  Dedham  branch  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  6^2  miles  from  the  heart  of  the 

city,  in  the  suburban  district  of  Boston,  known  as  West  Rox- 
bury.  Around  this  station  is  a  thickly  settled  region  occupied 

largely  by  people  of  sni.nll  means.  The  West  End  Street  Rail- 
way system,  which  is  leased  to  the  Boston  Elevated  Railway 

Company,  does  not  extend  in  this  direction  beyond  Forest 

*  Paper  read  at  National  C<tn\'enliiiii  on  AFimicipal  (  )\vnershi[»  and  rnl:)lic 
Franchises,  New  York,  Feb.  25,  1903. 
tA  limited  power  is  vested  also  in  tlic  Railroad  Commissioners  to  grant  a 

location  which  is  required  as  a  connecting  link  between  locations  already 
granted  to  the  same  company  in  two  other  towns  or  cities,  if  the  local  authori- 

ties have  failed  to  grant,  or  have  refused  to  act  upon,  the  locations  applied 
for  for  such  purpose. 
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Hills,  a  station  about  a  mile  nearer  City  Hall.  The  street  rail- 
way service  beyond  Forest  Hills  throughout  West  Roxbury, 

including  about  8  miles  of  lines;  is  conducted  by  an  independent 
Company  known  as  the  Old  Colony  Street  Railway  Company. 

The  inhabitants  of  Roslindale,  although  having  the  double 
facilities  of  steam  railroad  and  street  railway,  believed  them- 

selves less  favored  than  other  portions  of  the  outlying  districts 

of  Boston,  because  they  were  denied  a  5-cent  fare  to  the  heart 
of  the  city.  The  lowest  possible  fare  on  the  steam  railroad  is 
at  the  rate  of  6  6-8  cents.  By  the  street  railways  the  fare  is 
10  cents,  as  the  passengers  have  to  travel  over  both  the  Old 
Colony  and  the  Boston  Elevated-West  End  system  in  going  to 
and  from  the  heart  of  the  city.  No  system  of  free  transfer 
between  the  two  lines  exists. 

The  effort  was  made  first  to  secure  from  the  steam  road  a 

5-cent  fare  to  Roslindale,  but  the  Railroad  Commissioners  re- 
fused to  recommend  the  reduction.  An  application  was  made 

to  the  Boston  Elevated  Railway  Company  to  extend  its  surface 

lines  to  Roslindale  and  beyond.  This  was  found  to  be  impos- 
sible, because  the  only  available  avenue  was  occupied  by  the 

tracks  of  the  Old  Colony  Street  Railway.  Application  was 
then  made  to  the  Board  of  Aldermen  to  have  locations  of  the 

Old  Colony  System  revoked  in  order  that  the  same  locations 
might  be  granted  to  the  West  End  Company. 

The  demand  for  a  5-cent  fare,  which  originated  with  the 
residents  of  Roslindale,  had  meanwhile  spread  generally  to  the 
inhabitants  of  the  whole  of  West  Roxbury,  which  extends  to  a 

point  10  miles  from  City  Hall.  The  request  for  the  revoca- 
tion of  the  location  enjoyed  by  the  Old  Colony  Street  Railway 

Company,  supported  by  the  residents  of  a  large  section  of  the 

city,  became  so  formidable  that  the  two  street  railway  com- 

panies recognized  the  necessity  of  yielding  to  the  people's 
demands.  An  act  was  accordingly  passed  at  the  1902  session 

of  the  Legislature,  by  which  the  Boston  Elevated-West  End 
system  is  authorized  to  lease  all  of  the  line  of  the  Old  Colony 
Company  within  the  limits  of  the  city  of  Boston.  The  lease 
has  just  been  submitted  to  the  Railroad  Commissioners  for 

their  approval.  Thus  the  people  of  the  whole  of  West  Rox- 
bury will  secure  the  5-cent  fare  and  through  lines  to  the  heart 

of  the  city. 
PROHIBITION  OF  STOCK  WATERING 

The  aggregate  capital  stock  of  the  Massachusetts  surface 

street  railways  on  Sept.  30,  1902,  was  $47,653,028;  the  aggre- 
gate indebtedness,  funded  and  unfunded,  was  $55,894,052.67 ; 

their  aggregate  net  capital  investment  was  $100,766,796.93; 
their  aggregate  net  assets  were  $105,006,087.38;  of  which 
$24,120,358  consisted  of  real  estate,  machinery  and  other 
permanent  property,  and  $20,754,384  of  equipment.  The 
cost  of  construction  was  $55,130,759.  The  average  construc- 

tion cost  per  mile  of  line,  as  charged  in  the  accounts,  excluding 
real  estate,  machinery  and  equipment,  is  $26,428.93.  This  low 
construction  charge  (including,  as  it  does,  second  tracks  and 
sidings)  is  accounted  for  by  the  fact  that  the  locations  granted, 
being  revocable,  are  not  treated  as  an  asset  in  Massachusetts. 

The  cash  capital  actually  invested  in  Massachusetts  surface 

street  railways  is  probably  in  excess  of  the  sum  of  $100,766,- 
797.93,  which  appears  as  the  net  capital  investment;  for  while 
the  stock  of  many  companies  has  been,  to  a  slight  extent, 
watered,  in  spite  of  the  statutory  prohibitions,  this  watering 
has  been  more  than  offset  by  the  large  amount  of  stock  issued 
and  sold  under  the  law  at  a  premium,  when  issued  to  increase 
capital. 

This  substantial  prevention  of  stock  watering  has  been  ac- 
complished by  means  of  the  following  provisions  of  law : 

I.  The  original  authorized  capital  must  be  fully  paid  in  in 
cash  at  not  less  than  par  before  any  certificate  of  stock  can  be 

legally  issued,  before  the  company  can  be  authorized  to  do  busi- 
ness, before  the  issue  of  any  bonds  can  be  authorized  and  before 

any  increase  of  stock  can  be  made.    Furthermore,  until  such 

payment,  directors  are  made  personally  liable  on  all  debts  and 
contracts  of  the  company.  This  provision  secures  the  payment 
in  cash  substantially  at  par  of  the  whole  original  authorized 

capital. 
2.  The  issue  of  all  bonds  and  of  any  increase  of  stock  in  ex- 

cess of  the  original  capital  is  limited  to  such  amount  as  the 

Railroad  Commissioners  shall,  after  a  public  hearing,  deter- 
mine, will  realize  the  sum  which  has  been  properly  expended 

or  will  be  reasonably  required  by  the  corporation  for  proper 
corporate  purposes.    No  stock  can  be  issued  at  less  than  par. 

These  provisions  not  only  prohibit  stock  dividends  in  any 
form,  but  actually  prevent  them.  Thus,  the  Massachusetts 

electric  companies  (which  control  the  Old  Colony  Street  Rail- 
way Company  and  the  Boston  &  Northern  Street  Railway 

Company)  in  June,  1902,  applied  for  an  issue  of  $1,250,000  of 
stock  of  the  former  and  $2,250,000  of  stock  of  the  latter.  The 
Railroad  Commissioners  authorized  an  issue  only  of  $948,700 
of  Old  Colony  stock  and  $1,797,300  of  Boston  &  Northern 
stock,  requiring  the  former  to  be  sold  at  not  less  than  $110  per 
share  and  the  latter  at  not  less  than  $130  per  share. 

In  July,  1902,  the  Boston  Elevated  Railway  (which,  in  this 
respect,  is  subject  to  the  same  provisions  of  law)  applied  to 
the  Railroad  Commissioners  for  leave  to  issue  $5,000,000  ad- 

ditional stock  to  pay  for  construction,  equipment  and  land 
damages.  The  Railroad  Commissioners  authorized  the  issue  of 
only  $3,300,000  of  stock  and  required  the  stock  to  be  sold  at 
not  less  than  $155  per  share,  that  being  the  prevailing  market 

price. 
3.  No  lease,  consolidation  or  sale  of  any  street  railway  can 

be  made  without  the  approval  by  the  Railroad  Commissioners 
of  the  terms  thereof. 

Thus,  in  1897,  the  stockholders  and  the  directors  of  the  West 
End  Street  Railway  Company  and  of  the  Boston  Elevated 
Railway  Company  voted  that  the  West  End  Company  should 
lease  its  system  to  the  elevated  for  a  period  of  ninety-nine 
years,  on  the  basis  of  the  payment  as  rental  of  8  per  cent  on 
both  the  common  and  the  preferred  stock  of  the  West  End 

Company.  The  Railroad  Commissioners,  after  a  public  hear- 
ing, refused  to  approve  the  lease  as  voted.  The  parties,  follow- 
ing the  suggestions  of  the  Board,  subsequently  executed  a 

lease  by  which  the  term  was  reduced  to  less  than  twenty-five 
years  and  the  dividend  on  the  West  End  common  stock  to  7 
per  cent.  The  average  dividend  which  had  been  paid  upon  the 
common  stock  for  nine  years  prior  to  the  lease  was  8.6  per 
cent;  but  the  Railroad  Commissioners  refused  to  approve  a  rate 
higher  than  7  per  cent,  because,  in  the  opinion  of  the  Board, 
the  dividends  paid  by  the  West  End  Company  prior  to  that 

time  had  exceeded  its  actual  net  earnings,  making  due  allow- 
ance for  depreciation. 

THE  FRANCHISE  TAX 

Street  railway  companies  are  required  to  pay,  in  addition  to 
the  ordinary  local  taxes  on  real  estate  and  machinery  assessable 

to  all  owners  of  property,  a  so-called  franchise  tax,  which  is 
assessed  upon  the  aggregate  market  value  of  its  capital  stock, 
less  the  value  of  real  estate  and  machinery  locally  taxed  within 
the  Commonwealth.  The  rate  of  this  tax  (which  is  the  same 
as  that  assessed  upon  the  franchise  of  other  Massachusetts 
corporations  not  enjoying  rights  in  the  street)  is  now  $16.18 
per  thousand.  The  amount  collected  on  this  tax  is  paid  to  the 

municipality  in  which  the  tracks  of  the  street  railway  com- 
pany are  located.  If  the  tracks  extend  into  more  than  one  city 

or  town,  the  tax  is  divided  among  the  several  municipalities 
in  proportion  to  the  mileage  of  main  track  on  the  public  high- 

ways in  each  municipality.  The  aggregate  of  such  franchise 
taxes  assessed  in  Massachusetts  for  the  year  1901,  including 
such  taxes  paid  by  Boston  Elevated  Railway  Company,  was 

$956,738.69,  which  is  equal  to  about  1.6  per  cent  upon  the  out- 
standing capital  stock  of  all  of  the  companies,  and  about  4  per 
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cent  upon  their  gross  earnings  from  operation.  The  tax  is 
small,  but  it  is  promptly  paid.  For  instance,  of  the  total  of 

these  taxes  assessed  for  the  year  1901  ($956,738.69)  and  pay- 
able Nov.  I,  1901,  there  remained  unpaid,  on  Jan.  i,  1902,  only 

$2,224.75. 
Provision  was  made  in  1898  for  the  payment  of  additional 

compensation  for  the  use  of  the  streets,  by  the  act  which  de- 

clared that  "all  operating  companies  paying  dividends  in  excess 
of  8  per  cent  shall  pay  to  the  State  as  franchise  tax  an  amount 
equal  to  the  excess  paid  stockholders  in  dividends  over  8  per 
cent,  provided,  however,  that  no  tax  shall  be  payable  if  the 

aggregate  dividends  paid  to  the  corporation  since  its  organiza- 

tion do  not  equal  6  per  cent  upon  its  capital  stock."  No  pay- 
ments have  as  yet  been  made  under  this  act. 

The  act  of  1898  also  provided  for  a  so-called  commutation 
tax ;  that  is,  a  specific  tax,  varying  in  amount  from  i  per  cent 
to  3  per  cent  of  gross  earnings  per  mile,  in  commutation  of  the 
obligations  previously  existing  to  keep  streets  in  repair  and 
cleared  from  snow.  Payments  are  regularly  made  under  this 
act. 

UNDERGROUND  AND  ELEVATED  LINES 

In  addition  to  the  surface  lines,  there  are  in  Boston  (i) 
about  1.7  miles  of  completed  underground  or  subway  lines,  1.4 
miles  are  under  construction,  and  provision  has  also  been  made 
for  early  construction  of  additional  lines;  (2)  about  6J/2  miles 
of  completed  elevated  lines. 

All  the  underground  and  all  the  elevated  lines  are  situated  in 

Boston,  and  form  a  part  of  the  Boston  Elevated- West  End 
Street  Railway  system.  To  these  underground  and  elevated 

lines,  exceptional  provisions  in  regard  to  tenure  and  the  pay- 
ment of  franchise  compensation  have  been  attached. 

In  order  to  afford  proper  transportation  facilities  in  Boston 
it  is  necessary  that  most  of  the  important  street  railway  lines 
should  reach  the  heart  of  the  city.  The  streets  available  for 
railways  there  are  few  and  narrow. 

Prior  to  1893  the  congestion  had  become  intolerable.  Real 
estate  values  rendered  the  widening  of  streets  or  the  construc- 

tion of  new  ones,  or  the  building  of  an  elevated  road  in  this 
region  financially  impossible.  Besides,  the  people  would  not 
have  permitted  the  disfigurement  of  that  part  of  the  city  by  the 
erection  of  an  elevated  railway.  It  was  accordingly  determined 
to  build  the  subway.  The  West  End  Street  Railway  Company 
was  given  an  opportunity  to  build  and  own  the  subway.  It 

refused  to  do  so,  partly  on  the  ground  that,  having  but  re- 
vocable rights  in  the  surface  line,  the  investment  would  not  be 

prudent.  The  city  was  forced  to  build  the  subway  itself.  The 
act  providing  for  its  construction  authorized  leases  to  operating 
companies  for  a  period  not  exceeding  fifty  years. 

Soon  after  the  passage  of  the  act  in  1894,  the  people  realized 
that  a  lease  of  the  subway  for  the  full  term  of  fifty  years  would 
seriously  impair  the  control  by  the  community  of  its  local  trans- 

portation system.  Puldic  agitation  resulted  in  an  amendatory 
act  reducing  the  limit  of  any  lease  of  the  subway  to  twenty 

years.  The  first  subway  act  provided  for  the  compulsory  re- 
moval of  the  surface  tracks  along  the  line  of  the  subway  on 

Tremont  Street  and  Boylston  Street,  for  a  distance  of  about  a 

mile,  "where  the  greatest  congestion  prevailed.  It  was  clear 
that  the  West  End  Company  would,  in  order  to  connect  several 
of  its  surface  lines  and  maintain  possession  of  the  field,  be 
obliged  to  take  a  lease  of  rights  in  the  subway. 

In  1896,  before  the  completion  of  the  subway,  the  West  End 
Company  consented  to  take  a  lease  of  the  subway  for  twentv 
years  from  its  completion,  at  a  rental  equal  to  4%  per  cent  of 
the  cost  of  construction — a  rental  sufficient  to  pay  interest 
and  to  provide  a  sinking  fund  which  will  pay  for  the  subway  in 
about  thirty-seven  years. 

In  1897  the  promoters  of  the  Boston  Elevated  Railway  Com- 
pany, having  bought  an  old  and  impracticable  charter  from  the 

original  owners,  secured  from  the  Massachusetts  Legislature 

radical  amendments  thereto,  which  rendered  the  construction 
of  an  elevated  line  financially  possible  by  allowing  the  elevated 
line  to  lease  the  West  End  system  and  use  the  subway,  and  also 
secure  the  surplus  earnings  of  the  surface  lines. 

The  amended  charter  enabled  the  company  to  acquire,  so  far 
as  the  line  should  be  built,  within  ten  years  from  the  date  of 
the  act,  a  substantially  permanent  franchise  in  many  of  the 
principal  streets  of  a  large  part  of  the  Boston  Metropolitan 
district,  authorized  a  lease  of  the  West  End  Railway  surface 
lines,  together  with  the  subway,  provided  for  an  extension  of 
the  subway  to  connect  with  the  proposed  elevated  line  to  Cam- 

bridge, and  for  a  tunnel  under  the  harbor  to  connect  with  the 
East  Boston  surface  lines.  It  contained  also  provisions  pro- 

tecting the  company  for  a  period  of  twenty-five  years  from  the 
date  of  the  act  from  a  compulsory  reduction  of  the  fares  below 
5  cents  or  the  imposition  of  any  additional  special  franchise 
taxes. 

If  the  locations  thus  granted  to  the  Elevated  Company  were 

all  built  upon,  the  Elevated  Company  would  have  a  substan- 
tially completed  and  independent  street  railway  system,  and 

Boston  would  necessarily  lose,  to  a  great  extent,  the  control 
which  it  now  enjoys  over  its  transportation  lines.  But  only 
that  portion  of  the  elevated  road  has  been  built — about  6^ 
miles — which  it  was  necessary  to  construct  in  order  to  prevent 
the  lapse  of  all  charter  rights.  It  is  not  probable  that  any  more 
will  be  built  except  the  extension  to  Cambridge,  which  the 
charter  also  makes  obligatory,  for  heavy  land  damages  render 
the  cost  of  elevated  lines  in  Boston  so  great  that  much  ad- 

ditional construction  is.  a  financial  impossibility. 
The  construction  of  the  elevated  railway  was  undertaken 

probably  less  with  a  view  of  promoting  rapid  transit  than  for 
the  purpose  of  capitalizing  the  surplus  earnings  of  the  West 
End  system  and  of  securing,  in  connection  with  a  long  lease  of 
the  West  End  lines,  a  control  of  the  transportation  system  of 
Boston  and  vicinity.  This  purpose  was  frustrated,  however,  in 

spite  of  the  exceptional  privileges  granted  to  the  Elevated  Com- 
pany, by  the  determined  struggle  of  the  people  to  retain  control 

of  the  transportation  system — a  struggle  in  which  they  were 
supported  by  the  Railroad  Commissioners  and  aided  by  peculiar 
local  conditions  which  soon  made  further  legislation  necessary. 

The  elevated  trains  pass  for  a  distance  of  1.7  miles  through 
the  subway.  No  elevated  line  could,  by  reason  of  heavy  land 
damages,  be  built  through  the  heart  of  the  city.  The  two  ends 
of  the  elevated  road  must  be  connected  by  some  line  through 
the  heart  of  the  city,  and  a  subway  is  the  only  feasible  method. 

Before  the  elevated  road  was  in  operation  it  became  evident 
that  an  additional  subway  through  the  heart  of  the  city  would 
be  required,  because  the  existing  subway  was  insufficient  to 
provide  for  the  large  and  increasing  traffic.  Upon  the  opening 
of  the  elevated  lines  and  their  use  of  the  subway,  it  was  found 
that  the  existing  subway  was  not  only  insufficient,  but  by  reason 
of  numerous  curves  and  because  of  other  features,_was  not  well 
adapted  for  use  by  elevated  trains. 

In  1900  the  construction  of  an  additional  subway  was 
petitioned  for,  and  the  Boston  Elevated  Railway  Company 
undertook  to  secure  the  right  to  build  that  subway  and  also  the 
Camljridge  Street  subway  at  its  own  expense,  and  to  own  them 
practically  in  perpetuity,  and  also  to  secure  an  extension  of  the 
lease  of  the  existing  subway  for  another  term  of  twenty  years — 
that  is,  until  1937.  This  effort  of  the  Elevated  Railway  Com- 

pany was  vigorously  opposed  by  the  people  as  leading  to  a 
surrender  by  the  people  of  their  control  of  transportation  in  the 
Metropolitan  district. 

After  a  contest  conducted  throughout  the  Legislatures  of 

1900,  1901  and  1902,  the  railway  company  was  obliged  to  yield 
substantially  every  point  to  the  demands  of  the  people,  and 
finally  assented  to  the  passage  of  an  act  which  provided  for 
construction  of  one  or  more  subways  by  the  city,  to  be  leased 
to  the  Elevated  Railway  Company  for  a  term  not  exceeding 
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twenty-five  years,  at  a  rental  of  per  cent  upon  its  cost.  In 
this  long  struggle  the  Public  Franchise  League  and  the  Asso- 

ciated Board  of  Trade  took  the  leading  part,  on  behalf  of  the 

people. 
Boston  has  thus,  it  is  believed,  established  conclusively  the 

policy  of  retaining  control  of  its  transportation  system,  and  also 
of  securing  co-operation  (although  at  present  but  a  small  one) 
for  the  use  of  its  streets  by  railway  corporations.  Boston  will 
own  all  the  subways,  which  are  the  connecting  links  in  both 
the  elevated  and  surface  systems  through  the  heart  of  the  city. 
Without  these  subways  no  practical  elevated  system  is  possible, 
and  no  surface  system  could  be  successfully  operated.  So  long 

as  Boston  retains  this  ownership  and  the  right  to  revoke  sur- 
face locations,  the  city  will  control  the  transportation  system 

and  will  have  power  to  compel  the  corporations  to  pay  what 
may  seem  from  time  to  time  adequate  compensation  for  the 
use  of  the  streets. 

RECENT  ATTACKS  ON  MUNICIPAL  OWNERSHIP  IN  GREAT 

BRITAIN  * 
BY  ROBERT  DONALD 

Two  statements,  frequently  met  with  in  discussions  on 
municipal  ownership,  are  intended  to  cause  some  alarm  among 
those  who  take  a  superficial  view.  These  are  the  rapid  increase 
of  local  indebtedness  and  the  steady  rise  in  recent  years  of  local 

taxation.  "Municipal  trading,"  as  it  is  called,  is  held  responsi- 
ble for  both.  A  misleading  comparison  is  made  between  the 

national  debt  and  local  debts.  Between  1875  and  1900  the 
national  debt  decreased  £139,966,974,  and  in  the  same  period  the 
local  indebtedness  of  England^increased  £201,000,000.  This 
little  comparison  has  been  a  fruitful  cause  of  misconception. 
The  national  debt  represents  chiefly  the  cost  of  wars.  Loans 
are  still  outstanding  for  the  American  War,  for  the  Crimean 
War  and  for  other  wars  for  which  there  is  absolutely  nothing 
to  show.  There  are  few  assets  to  set  against  the  national  debt. 
The  assets  of  municipalities,  on  the  other  hand,  outweigh  their 
liabilities.  The  local  debt  is  being  paid  back  within  an  average 
period  of  thirty  years,  so  that  it  disappears  as  fast  as  it  is 

created,  as  we  are  just  now  passing  through  a  period  of  ex- 
ceptional activity  in  local  government.  Within  recent  years  the 

whole  system  of  local  government  in  rural  districts  and  in 

smaller  towns  has  been  reformed.  Over  35  per  cent  of  out- 
standing loans  are  borrowed  for  undertakings  which  are  of  a 

productive  character,  and  are  therefore  profitable  investments 
for  the  community.  An  increase  of  debt  represented  by  such 
assets  as  water,  gas,  tramways  and  electricity  undertakings 
need  cause  no  alarm,  and  the  financial  security  of  municipalities 
is  good,  although  in  consequence  of  the  South  African  War 
they  have  had  to  pay  increased  interest  in  recent  years  and 
have  not  always  received  all  the  money  they  asked,  but  in  this 
respect  English  industrial  concerns  have  found  themselves  in 
the  same  position. 

TAXATION  DECREASED  BY  MUNICIPAL  INDUSTRIES 

The  developments  which  have  taken  place  in  the  functions 

of  local  governments,  in  the  advance  of  sanitation,  the  pro- 
gress of  education,  and  the  reform  in  poor  law  administration 

are  chiefly  responsible  for  the  rise  in  local  taxation.  At  any 
late,  the  extension  of  municipal  ownership  is  not  the  cause. 
On  the  contrary,  the  public  management  of  municipal  services 
has  been  the  means  of  frequently  relieving  the  local  rates. 
The  Manchester  City  Council,  for  instance,  last  year  had  sur- 

plus profits  amounting  to  £85,000.  During  the  last  five  years 
the  surplus  profits  from  its  markets,  gas,  electricity  and  tram- 

way undertakings  used  in  aid  of  local  taxation  amounted  to 

£442,120.  In  the  same  period  it  lowered  the  charges  for  water. 
These  surplus  profits  remain  after  interest  on  capital  has  been 
paid  and  payments  set  aside  for  a  redemption  fund.  The 
surplus  profits  from  gas,  markets,  electric  lighting  and  water 
undertakings  of  Bolton  during  the  last  five  years  were  £200,- 
465,  and  Bolton,  which  is  one  of  the  cities  which  has  carried 
municipalization  farthest,  having  municipal  water,  gas,  elec- 

tricity works,  street  railways,  slaughter  houses,  cold  stores 
and  ice  manufactories,  has  correspondingly  a  lower  rate  in 
local  taxation,  although  it  supports  six  free  libraries,  two 
museums,  and  art  gallery,  a  technical  and  engineering  school, 
baths,  including  Turkish  baths,  hospitals,  etc.  The  population 
is  about  100,000. 

One  of  the  dangers  seen  in  municipal  progress  is  said  to  be 

in  the  large  increase  of  employees  it  involves.  These  em- 
ployees, however,  have  various  interests  and  are  never  likely 

to  act  as  a  unit.  Their  influence  in  local  elections  is  not  yet 
great,  as  they  do  not  all  live  within  the  town  in  which  they 
work.  Should  they  become  extravagant  in  their  demands,  or 
otherwise  to  exploit  the  governing  authority,  there  would 
be  a  reaction  from  which  they  would  be  the  first  to  suffer. 

MUNICIPAL  ACTIVITY 

The  following  table  shows  the  comparative  growth  of 
municipal  and  company  undertakings : 

Municipalities t Companies 

Capital Capital No. E.xpended 

Mileage 
No. Expended  Mileage 

£ £ 
1882-3. . . . 28 2,227,192 

170/ 

113 

7,523,635 

501 

1888-9. .. . 

29 

-2,959,633 

243/; 

125 

10,704,958 
706/ 

1892-3  — 35 3,105,636 

274V4 

118 

10,998,516 

686/ 

1896-7. .. . 

42 

4,459,488 

117 

10,405,622 

663/ 

1897-8. .. . 
47 

6,116,687 

450 

116 

10,376,282 

614 

1898-9. .. . 

61 

8,134,530 519/ 
108 

10,468,692 

602/ 

I 899- I 900. 

70 

10,203,604 

58434 

107 

11,532,284 
592/ 

I900-I . . . . 99 14,057,664 

689/ 

114 

12,741,359 

616 

While  public  bodies,  at  the  end  of  that  year  (March,  1901), 

operated  only  27  per  cent  of  the  total  undertakings,  they  earned 
43  per  cent  of  the  aggregate  net  revenue  and  carried  46  per 
cent  of  the  total  number  of  passengers  conveyed.  Since  1901 

the  greatest  development  -in  municipal  tramways  has  taken 
place,  while  many  of  the  companies  figuring  in  the  above  re- 

turns have  been  expropriated. 
Almost  all  the  large  cities  not  only  own  but  operate  their 

own  tramways.  The  London  County  Council  is  now  oper- 
ating 72^  miles  of  lines;  it  is  building,  or  has  prepared  plans 

for  constructing,  over  100  miles  of  lines;  it  owns  and  leases 
42  miles  north  of  the  Thames.  Glasgow  municipality  owns 
and  operates  103J/2  miles  within  the  city  and  in  the  suburbs. 
Liverpool  has  90  miles.  Manchester  is  building  a  system  to  the 
same  extent.  Bradford,  Leeds,  Huddersfield,  Sheffield,  New- 

castle, Dundee,  Aberdeen  and  others  now  own  and  operate 
municipal  tramways.  Bristol,  where  a  company  operates ; 

Edinburgh,  where  the  lines  are  owned  by  the  city  but  oper- 
ated by  a  company,  and  Birmingham,  where  the  time  for 

municipalization  and  workings  has  only  just  arrived,  are  the 
principal  exceptions.  In  England  and  Scotland,  therefore, 
companies  are,  with  these  exceptions,  confined  to  the  smaller 
towns,  and  even  many  of  these,  such  as  Dover  (population  of 

41,782),  Ayr  (population  28,624),  Wallasey  (population  53,- 
580)  and  Yarmouth  (population  51,250)  have  successful 
municipal  undertakings. 

PRIVATE  UNDERTAKINGS  SUCCESSFUL 

The  following  table  shows  that  company  undertakings  have 
yielded  a  fair  return.  Good  dividends  have  been  paid  whether 
the  municipality  constructed  the  lines  as  in  Manchester,  Glas- 

gow and  Birmingham,  or  whether  the  companies  have  been 

*  Abstract  of  paper  read  at  the  National  Convention  on  Municipal  Owner- 
ship and  Public  Franchises,  New  York,  Feb.  25,  190S. t  Those  owned  by  municipalities;  some  are  operated  by  private  companies. 
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allowed  the  free  use  of  the  streets  during  the  currency  of  their 

franchise,  as  in  London  and  other  cities.  The  Dundee  Tram- 
ways Company  was  paying  12^  per  cent  when  it  was  acquired, 

the  Manchester  Company  10  per  cent,  the  Leicester  company 

5  per  cent,  the  Glasgow  company  10  per  cent,  the  London  com- 
pany 10  per  cent.  There  is  no  doubt  that,  even  with  horse 

traction,  under  the  act  of  1870,  there  was  scope  for  enterprising 
companies  to  pay  a  dividend: 

Ratio  Working    Net  Return 
Expense  and  Revenue     on  Capital 

Receipts     Per  Mile  Expenditure 
Per  Cent  £  Per  Cent 

1877-  8   75  858  5/2 
1878-  9   83  601  4 
1879-  80   82  624  4 
1884-5   75  786  sK 
1889-  90   74  856  5^ 
1890-  1   76  829  5^ 
1894-5   77  870  5V4 
1898-9   75  1,073  6^ 
1900-1   76  1,100  514 

DELAY  IN  ADOPTING  ELECTRIC  TRACTION 

It  is  frequently  stated  that  the  Tramways  Act  of  1870  not 
only  delayed  the  introduction  of  electric  traction,  but  is  also 

responsible  for  the  backward  state  of  the  electrical  engineering- 
industry  in  this  country.  It  is  pointed  out  that  much  of  the 

electric  plant  now  used  in  England  is  of  American  manufac- 
ture, and  the  opponents  of  municipal  ownership  blame  munici- 

palities for  thus  injuring  British  manufacturing  industries. 
These  statements,  as  a  matter  of  fact,  are  entirely  beside  the 

mark.  The  backward  state  of  electrical  engineering  in  Eng- 
land— the  fact  that  electrical  manufacturers  were  not  ready 

to  supply  the  home  market — has  nothing  to  do  with  municipal 
ownership.  American  manufacturers  are  supplying  machinery 
in  all  branches  of  British  industry.  Every  shoe  manufactory 
has  to  rely  on  American  machinery.  The  postoffice  goes  to 

Chicago  for  its  telephone  instruments.  The  Morgan-Gardiner 
Company,  of  the  same  city,  are  now  equipping  hundreds  of 
mines  in  England  with  electrical  coal  cutting  machinery. 

American  labor-saving  machinery  and  machine  tools  are  every- 
where. They  are  all  of  American  invention  as  well  as  of 

American  manufacture. 

When  the  boom  in  electric  traction  came  along,  the  Ameri- 
can manufacturers  were  ready  to  supply  the  market ;  the 

British  manufacturers  were  not.  It  was  just  the  same  when, 
a  few  years  ago,  American  manufacturers  anticipated  the  great 
boom  in  cycles  and  flooded  the  English  market  with  machines. 
It  did  not  require  great  perspicacity  to  perceive,  eight  or  nine 
years  ago,  that  in  a  very  short  time  street  railways  in  British 
cities  would  be  electrified,  whether  the  municipalities  exer- 

cised their  option  to  take  control  or  whether  the  company 
system  continued.  The  electrical  manufacturing  engineers  did 
not  rise  to  the  occasion.  They  were  not  ready  to  supply  the 
demand.  Consequently  the  first  orders  for  electrical  plant  had 
to  be  sent  to  America  and  Germany,  and  the  British  manu- 

facturers are  still  unequal  to  supply  all  existing  demands. 
While  tramway  legislation  is  not  responsil^Ie  for  the  back- 

ward state  of  English  engineering  enterprise,  there  is  no  doubt 
that  it  did  somewhat  retard  the  introduction  of  electric  trac- 
tion. 

FARES  ON  AMERICAN  AND  BRITISH  TRAMWAYS 

Many  comparisons  are  made  between  the  system  of  fares  on 
American  and  British  street  railways.  The  American  system 
has  been  adopted  on  the  Central  London  Electric  Underground 
Railway,  where  a  uniform  4-cent  fare  is  charged.  This  line  is 
chiefly  used  for  long-distance  traffic.  The  system  which  is  pre- 

ferred in  England  is  that  of  cheap  fares  for  sliort  distances.  It 
will  be  found,  I  think,  that  while  America  gives  many  examples 
of  long  distances  at  cheap  fares  the  profit  of  the  street  railway 
companies  comes  chiefly  from  the  short-distance  passenger. 
For  one  person  who  wants  to  travel  a  long  distance  ten  want 

to  travel  short  distances.  The  long-distance  journeys  are  only 

performed  by  people  going  to  and  coming  from  town.  Experi- 
ence has  proved  that  what  is  most  needed  in  British  towns  is  a 

low  fare  lor  short  distances.  The  average  fare  in  Glasgow  is 

less  than  2  cents.  The  majority  of  the  people  travel  short  dis- 
tances for  I  cent.  The  same  is  the  case  with  the  London 

County  Council's  Municipal  Tramways.  Again,  on  the  Metro- 
politan Underground  Railway  in  London,  which  has  a  total 

distance  of  64  miles,  while  the  fares  vary  from  2  cents  to  $1.80, 

the  average  fare  is  less  than  4  cents — again  demonstrating 
clearly  that  low  fares  for  short  distances  suit  the  English 
public.  It  will  not  be  possible  to  get  uniform  fares  in  English 
towns  until  that  fare  is  reduced  to  the  minimum  coin  usually 
current,  viz.,  ̂ d.,  or  i  cent.  The  prospect  is  not  impossible, 
as,  with  the  economies  which  will  follow  electric  traction,  the 
average  fare,  which  is  now  in  a  number  of  cities  }id.,  or  i^ 
cents,  may  before  long  be  reduced  to  a  universal  3^d. 

GLASGOW  STREET  RAILWAYS 

The  best  example  of  successful  operation  is  to  be  found  in 
Glasgow.  Under  the  municipality  the  passengers  carried  on 
the  street  railways  have  increased  in  seven  years  from  57,000,- 
000  to  163,500,000.  The  revenue  from  the  cars,  notwithstand- 

ing the  great  reduction  in  fares,  has  increased  from  io.26d. 

to  ii.god.  per  car-mile.  So  great,  however,  were  the  profits  of 
the  undertaking  that  the  corporation  have  been  able  to  recon- 

struct the  whole  of  the  permanent  way  out  of  revenue.  It  has 
also  set  aside  large  sums  for  depreciation,  and  accomplished 
the  feat  of  keeping  the  track  in  perfect  condition  and  of  writing 

down  the  whole  of  the  horse  equipment  out  of  existence — all 
from  the  profits  of  seven  years.  Early  last  year,  therefore,  the 
Glasgow  Corporation  were  able  to  start  its  electric  traction 
system  unburdened  by  any  capital  expenditure  for  the  old  horse 
car  service.  Besides  laying  aside  ample  reserve  funds,  the 
Corporation  pays  a  mileage  rate  to  the  city  funds,  amounting 
last  year  to  £12,500,  on  the  same  basis  as  the  former  company 

did.  The  capital  of  the  tramways  is  borrowed  for  thirty-one 
years.  Two  and  a  half  per  cent  is  set  aside  as  a  sinking  fund 
and  invested  at  3  per  cent,  which  will  wipe  out  the  loan  in  that 
period.  New  loans  incurred  are  treated  in  the  same  way.  It 

is  the  custom  of  municipal  undertakings — well  illustrated  in 
the  case  of  Glasgow — to  keep  down  the  capital  account,  and 
to  draw  largely  from  their  revenues  for  renewals,  etc. 

IMPROVEMENTS  IN  SALT  LAKE  CITY 

The  Consolidated  Railway  &  Power  Company,  of  Salt  Lake 

City,  has  laid  a  considerable  amount  of  72-lb.  Shanghai  rail  in 
the  business  district  of  the  city  during  the  last  year.  This  rail 
is  laid  in  paved  streets  by  bringing  the  head  of  the  block  close 
up  against  the  head  of  the  rail  on  the  outside  of  the  track  and 
leaving  a  space  of  about  ij/2  ins.  between  the  rail  and  the 
paving  on  the  inside  of  the  track.  This  construction  has  proved 
very  satisfactory,  and  will  be  used  as  standard  in  future  city 
construction.   In  dirt  streets  a  60-lb.  T-rail  is  the  standard. 

The  company  is  now  operating  a  daily  service  of  about  sixty 
cars,  and  expects  to  add  five  or  six  more  cars  during  the 
summer.  Power  is  being  purchased  from  the  Union  Light  & 
Power  Company,  which  has  three  water-power  plants,  one  at 
Ogden  and  two  in  the  Cottonwood  Canon.  A  fourth  plant  is 
being  installed  at  Bear  River,  and  the  company  is  also  building 
a  steam  plant  of  from  2000  hp  to  3000  hp  for  reserve  purposes 
in  Salt  Lake  City  on  the  River  Jordan.  From  1500  hp  to  2000 
hp  is  being  purchased  from  this  company  by  the  Consolidated 
Railway  &  Power  Company. 

The  Consolidated  Railway  &  Power  Company  has,  however, 
under  consideration  the  construction  of  a  steam  plant  of  its 
own  for  future  use,  to  be  built  in  Salt  Lake  City. 
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EUROPEAN  AND  AMERICAN  METHODS  AND  RESULTS 

COMPARED  * 

BY  ROBERT  P.  PORTER 

Whate\'er  selfish  interests  first  promoted  the  campaign 
against  municipal  trading  in  Great  Britain,  the  movement  is 
rapidly  gaining  ground  and  the  attitude  of  the  municipal 
officials  throughout  England  has  undergone  a  decided  change. 
At  first  all  criticism  was  treated  with  singular  contempt.  We 

were  told  it  was  the  work  of  "disappointed  company  pro- 
moters," "a  conspiracy  of  the  Electric  Comhine,"  and,  finally, 

the  "machinations  of  the  agents  of  American  trusts."  The 
British  public  is  not  easily  frightened,  and  with  accumulating 
municipal  indebtedness  and  increasing  local  taxation  the  plain 

every-day  ratepayer  who  has  no  axe  to  grind  is  beginning  to 
ask  for  an  accounting.  In  response,  elaborate  tabulated  state- 

ments and  statistical  exhibits  have  been  prepared  and  sent 
broadcast,  some  of  which  are  marvels  of  municipal  accounting, 
and  from  now  on  it  may  fairly  be  assumed  that  both  municipal 
trading  and  municipal  socialism  in  Great  Britain  have  been 

compelled  to  assume  the  defensive.  Property  owners"  and  rate- 
payers' associations  are  forming  all  over  England,  and  the 

United  Property  Owners'  and  Ratepayers'  Association  of  Great 
Britain  is  assuming  national  importance.  The  Industrial  Free- 

dom League,  an  association  formed  "to  free  private  enterprise 
from  undue  interference  and  from  rate-aided  competition,"  is 
also  gaining  ground  in  all  parts  of  the  Kingdom,  and  must 
continue  to  increase  its  influence,  as  the  ratepayers  realize  the 
gravity  of  the  abuses  creeping  into  administration  of  local 
affairs. 

Besides  the  numerous  industries  at  present  Ijeing  carried  on 
by  British  municipalities,  we  find  among  the  powers  applied 

for  the  manufacture  of  steam  engines,  dynamos,  gas  and  elec- 
tric fittings,  and  paving  materials,  cold  air  storage,  ice  manu- 

facture, milk  supply,  concert  rooms,  shop,  saloon  and  refresh- 
ment rooms,  hotels,  cycle  tracks,  etc.  Tramcar  factories  have 

been  established,  and  even  a  brass  foundry  to  make  fittings. 
Municipal  telephones  are  being  undertaken,  and  a  system  of 
universal  fire  insurance  is  being  discussed.  Municipal  banks 
and  the  issue  of  municipal  bank  notes,  municipal  pawnbroking, 

municipal  bakeries,  and  even  municipal  public-houses,  have  all 
been  seriously  suggested.  Municipal  collieries  have  been  under 

discussion  in  the  north  of  England,  and  the  Bradford  Corpora- 
tion has  actually  proposed  to  supply  coal  for  retail  consump- 

tion. To  the  commonplace  duties  connected  with  public  health, 
building  regulation,  streets,  policing,  protection  from  fire,  care 
of  parks,  we  must  add  all  these  more  intricate  businesses. 

RAPID  INCREASE  OF  LOCAL  DEBT 

It  is  impossible  to  watch  the  present  mad  rush  of  British 
municipalities  into  all  sorts  of  speculative  industries  without 
being  reminded  of  the  early  experiences  of  some  American 
States  which  ended  in  repudiation.  Perhaps  the  most  striking 
fact  which  the  last  annual  report  of  the  British  Local  Govern- 

ment Board  (1901-2)  brings  out  is  the  extraordinary  rapidity 
with  which  the  internal  debt  of  the  country  is  increasing.  Last 
year  sanction  was  given  to  loans  amounting  in  the  aggregate 
to  no  less  than  $144,677,465,  and  the  average  amount  added 
in  each  of  the  last  three  years  has  been  only  just  short  of 
$125,000,000.  Never  before  has  there  been  any  approach  to 
these  figures.  In  1891  the  sum  was  $37,021,495,  while  the 
average  for  some  years  previously  had  been  about  $25,000,000 
annually.  If  we  go  further  back,  we  find  that  in  1874-75  the 
entire  outstanding  debt  of  British  local  bodies  was  just  short  of 
$463,000,000,  while  in  1899-1900  (the  latest  year  for  which 
exact  figures  are  available)  the  amount  was  nearly  $1,470,000,- 

*  Abstract  of  paper  presented  at  the  TvTational  Convention  on  Municipal 
Ownership  and  Puljlic  Franchises,  New  York,  Feb.  25. 

000,  and  at  the  present  time  it  may  be  roughly  reckoned  as 
$1,650,000,000.  In  1875  the  local  debt  was  about  $20  per  head 
of  the  population.   It  is  now  over  $50. 

During  part  of  this  period,  between  1880  and  1890,  municipal 
debt  in  the  United  States  declined  from  $13.64  to  $11.48,  and 
county  debts  from  $2.47  to  $2.27  per  head  of  the  population. 
The  returns  for  1902,  so  far  received  by  the  Census  Office,  indi- 

cate a  slight  increase  per  capita  of  debt  between  1890  and  1902, 
but  a  decrease  when  compared  with  1880.  It  will  be  noted  that 
local  indebtedness  in  the  United  States  is  relatively  much  less 
per  capita  than  in  England.  As  the  figures  for  the  137  cities, 
so  far  tabulated,  in  1902  show  a  decrease  from  the  per  capita 
figure  of  1880,  the  total  debt  per  head  of  population  in  the 

United  States  in  1902  will  probably  fall  far  short  of  the  Eng- 
lish figure  of  1875. 

LXDUSTRIES  A  BURDEN  UPON  THE  RATES 
The  excuse  offered  for  the  enormous  increase  of  local  debt 

in  England  is  that  a  considerable  part  of  it  has  been  contracted 
for  productive  industries,  and  these  estimates  range  from  35 
per  cent  to  50  per  cent.  But  the  profits  from  many  of  these 
concerns,  under  municipal  management,  are  very  small  indeed. 
The  only  reliable  estimate  on  these  profits  may  be  found  in  a 
paper  which  Sir  Henry  Fowler  read  as  president  of  the  Royal 
Statistical  Society,  and  showed  that  on  a  borrowed  capital  of 
$416,895,000,  with  an  average  annual  income  of  $44,490,000, 
upon  which  only  the  sum  of  $405,835  had  been  set  apart  for 

depreciation,  or  about  one-eighth  of  i  per  cent,  there  was  an 
average  net  profit  for  the  five  years  ended  March,  1898,  of 

$1,851,705,  or  about  one-half  of  i  per  cent  on  the  outstanding 
debt  which  the  Local  Government  Board  then  put  at  $359,- 

415,000. It  must  be  very  tiresome  for  the  British  ratepayer  to  hear 

so  much  about  the  "profits"  of  municipal  enterprise,  when 
throughout  the  kingdom  year  after  year  surely  and  steadily  the 

rates  are  increasing.  In  England  and  Wales  in  1875  the  aver- 
age amount  of  rates  raised  by  local  authorities  was  3s.  3d.  in 

the  pounds  of  valuation,  or  about  $4  per  head  of  population. 
The  rateable  value  was  then  $578,230,000.  In  1900  it  was  4s. 
I  id.  in  the  pound  of  valuation,  or  per  head  of  population  about 
$6.38,  while  the  rateable  value  had  increased  to  $878,110,000. 
The  sum  total  raised  from  rates  was  in  1875  $95,990,000,  but 

m  1900  it  had  risen  to  $203,670,000,  being  an  increase  of  $107,- 
675,000,  or  112  per  cent.  But  whereas  in  1875  the  grants  from 
miperial  taxation  were  only  $8,405,000,  in  1900  they  amounted 
to  $61,265,000,  being  an  increase  of  $52,860,000,  or  628  per  cent. 
Moreover,  while  the  rateable  value  of  the  municipal  boroughs 

was  in  1875  $128,565,000,  according  to  the  last  return  in  1897 
it  had  increased  to  $256,090,000.  A  table  prepared  by  a  com- 

petent actuarial  correspondent  for  the  "London  Times"  shows 
for  thirty-five  of  the  principal  boroughs  of  England  (i)  the 
total  loans  raised  for  remunerative  works;  (2)  the  municipal 

rates  actually  levied  per  pound  of  accessible  value;  (3)  in- 
crease or  decrease  in  rates  per  cent.  The  figures  were  given 

for  the  years  1886-87  1900-01,  covering  a  period  of  active 
trading.  In  three  cases  only  out  of  the  thirty-five  have  the 
rates  been  reduced.  It  is  not  contended  that  absolute  deduc- 

tions can  be  drawn  from  these  figures,  but  it  is  claimed  in  Eng- 
land by  the  opponents  of  municipal  trading  that  the  onus  of 

establishing  a  case  for  commercial  enterprise  on  the  part  of 
municipalities  rests  with  its  advocates,  and  that  so  far  they 
have  failed  to  do  it. 

DEPRECIATION  NOT  PROVIDED  FOR 

Then,  again,  the  important  question  of  depreciation  is  left 
out  of  account  by  most  of  the  trading  municipalities.  They 
provide  for  the  sinking  fund  on  their  debt,  but  renewals  and 
depreciation  of  plant  are  largely  neglected,  so  that  it  is  more 
than  probable  that  by  the  time  the  debts  are  paid  off  many  of 

the  undertakings  will  have  to  be  "scrapped." 
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In  order  to  make  clear  how  little  provision  is  made  for  de-  like  Great  Britain  and  the  United  States  there  is  always  the 

preciation  beyond  the  sinking  funds,  the  "Times"  has  had  the  risk  of  having  all  your  labor  wasted  in  the  general  conclusion 
following  table  prepared,  sliowing  for  the  undermentioned  that  perhaps  after  all  English  methods  suit  England  best  and 

municipalities  ( i )  the  total  capital  expenditure  on  remunera-  American  methods  suit  America  best.    The  form  of  municipal 

live  works:  (2)  the  average  net  profit  or  deficit  for  the  three  government  differs  widely  in  the  several  geographical  divisions 

years  to  1900-01,  after  meeting  the  service  of  the  debt,  and  (3)  of  our  own  country,  and  this  difference  is  even  more  accen- 
thc  annual  average  provision  for  depreciation  during  ten  years:  tuated  when  we  come  to  compare  the  fundamental  laws  which 

Net  Average      Average  Anrua  govern  British  municipalities  with  the  State  laws  under  which Total  Capital         Profii  or  Deficit         Provision  for  ■,•  i     ■    •  i_        i       a     4.1      i      *-  „  1,. 
Expenditure       After  Meeting    Depreciation  Dur-  our  own  cities  are  adnimistcred.   At  the  bcst,  then,  we  can  only 

Corporatinn             on  Work        Service  of  Debt      ing  Ter^Years  hopc  to  make  a  fcw  carcfully  Selected  Comparisons  Under  Hkc 

Barrow                             453,042         +      8,798         None  conditions  that  would  be  of  the  slightest  value.    The  attempt 

Birkenhead                     1,185,786         -f-     i7!483         15,218  to  do  this  even  might  prove  disastrous,  for  there  has  already 
Birmingham                     9,315,501          +     11,243          None  been  so  much  quarrelling  over  details  of  municipal  trading  that 
Blackburn                      2,087,081         +      3,947         None  ^re  beginning  to  lose  sight  of  the  important  principles  in- 

•, 2,263,782         +     35,680         12,597  volved.    In  short,  it  will  be  almost  impossible  to  take  up  and 
Bradford                          4.965,731          +     15.332          6,969  \             .       .       '  . 
Brighton                        1,158,355         +     11,763     4,497  in  1899  compare  the  relative  merits  of  mdividual  enter

prises  in  English 
Bristol                              332,573         —        627         None  cities  with  those  of  American  cities.    Such,  of  course,  would 
Croydon                            522,438         +      6,466         None  make  my  paper,  in  the  first  place,  unreadable  ;  it  would  start  a 

^^""^^y                               739.612         +      8,171          None  discussion  on  details  instead  of  broad  principles,  and  would  not Halifax                            1,837,469          +     24,053          None  .  ,  ̂ ,               ...          ,  .             ,    .       ̂ .u  v.     -n  t    1   t  ̂   1 
,  ̂ /.T                    T  ^  ̂1    convention  m  reaching  conclusions  that  will  be  helpful Huddersfield                   2,311,554          -f     11,099          4.425  . 

Hull                             1,118,140         +     12,860            340  to  those  who  are  called  upon  to  vote  on  the  question. 
Leeds                               5,070,623          +     44,546          None  MUNICII'AL  STREiiT  RAILWAYS 
Leicester  ^  i  '^00 
,.  .          , o'         o         T          o           at"  It  is  further  assumed  that  the  American  municipal  trader  has Liverpool                         8,175,918         +    117,584          None  ,      „    ,       ,   ,  .              ,     ,                   .    r        ■  ■    ,       •  , 
Manchester  *i5, 290,0^7    108,353  None  hardly  traveled  far  enough  along  the  road  01  municipal  social- 
Northampton                     403,440         -{-      3,706         None  ism  to  seriously  discuss  the  taking  over  of  the  liquor  traffic,  the 
Nottingham                     2,530,588         +     49,790          2,087  bakeries,  the  supply  of  milk,  the  pawnbroking  business  and  the 
Oldham    1,986,861  +  14,869  None  j^g^jg  municipal  bank  notes.  Perhaps  for  the  present  pur- Portsmouth                        292,390          +       1,916          None  .           ,       •     ̂          r              1       ̂                1  • 

Rochdale                         1,183,855         +      5,276         None  P°^^®     '"^^      ̂ ^^^      confine  ourselves  to  the  productive  m- 
St.  Helens                        701,075         -f      9,150         None  dustries,  the  management  and  control  of  which  lies  at  the  basis 
Salford                           1,415,891         -(-     26,041          None  of  the  controversy  now  so  actively  waged  in  England,  namely, 
Scarborough  (1899-00)       261,887         +        853            100  tramways,  gas,  electric  lighting,  telephones  and  the  housing  of 
^^''^^^'^                         4,385,109         +     21,465          9,384  the  working  classes.     I  have  purposely  omitted  the  water Southampton                       544,137          +       3,3i3          None  ,    r        .1      u       r  .  1            %.  ■                  n             1  , 
Stockport                      1098933         -f-     10054         None  supply  troni  the  above  list,  because  it  is  so  generally  regarded 
Sunderland   344,656  +  4,i74  None  in  the  United  States  as  a  legitimate  function  of  municipal  ad- 
Swansea                            758,563         —      8,906         None  ministration,  and  I  have  repeatedly  suggested  to  my  friends  on 
Wolverhampton                  490,313         +      8,782            123  ^j^g  London  County  Council  the  wisdom  of  purchasing  and York                                  129,327          +         995          None  .      ̂ ,         ̂            1     j-  ̂ 1         ̂        i-   ,   r  1 

. ,   ,  ,.      ,    ,          ,     ,.        ,      .  managing  the  water  supply  of  the  metropolis  before  they  under- 
Includmg  tlie  loan  to  the  ship  canal,  which  cost  upwards  of  £200,000  per  00                         li..                     .                   .  . annum  in  interest,  etc.  take  the  hundred  and  one  other  things  of  minor  importance 

T               ,•          .1      u       1.  ui  which  can,  with  proper  regulations,  be  done  so  much  better  by In  commenting  on  tli^e  above  table  the  writer  says :  .  . 

it  will  be  observed  that  in  many  cases  a  provision  of  i  per  cent  private  companies, 
for  depreciation  would  more  than  wipe  out  the  profits  and  leave  As  by  far  the  largest  municipal  development  in  Great  Britain 
sut^tantial  deficits.    The  worst  of  any  figures  of  this  kind  is  that  just  now  is  in  connection  with  the  tramways,  it  has  been 
all  manner  of  important  facts  and  financial  juggling  may  be  con-  deemed  advisable  to  treat  this  branch  of  the  subject  as  fully  as 
cealed  behind  them,  and  one  has  great  difiiculty  in  getting  at  the  possible.  The  last  available  Board  of  Trade  report  on  tramways 

'  This  is  what  may  be  called  the  "depreciation  test,"  and  unless  ^^^^  y^ar  ended  March,  1901,  show  that  there  were  ninety- 
a  municipality  can  meet  it  fairly  and  squarely  as  set  forth  in  "'"^  municipal  street  railways  in  the  country,  with  a  mileage 

the  above  table  as  well  as  the  "debt"  and  "taxation"  test,  it  is  ^oo  miles ;  the  capital  expenditure  upon  these  was  over 

of  little  avail  to  try  and  figure  out  the  so-called  "profits"  of  $70,ooo,ooo.     The  companies  had  114  undertakings,  with  a 

municipal  trading  mileage  of  616  miles  and  a  capital  expenditure  of  over  $52,- SOO,ooo.   Long  before  Great  Britain  is  adequately  supplied  with 
PRICE  OF  SECURITIES  REDUCED  ...         *         .,               ,             .     ,                       •,,  , electrical  street  railways,  the  capital  account  will  have  111- In  an  address  to  the  Glasgow  Chamber  of  Commerce  Arthur  ,  .   ^  
.  creased  to  $500,000,000. 

Kay  referred  to  the  change  in  the  taste  of  the  investor  for  rp,      ,          .       ,         ̂      1    ̂   ■              1     .1           •  •  v 
.  .                             "  I  he  change  ironi  horse  to  electric  power  by  the  municipali- 

municipa    o^ns .  ^j^^  which  have  taken  over  their  tramway  system  has  not  been In  1896  Glasgow  Irredeemable  3V2  per  cents  stood  at  139 :  they  .   ,                      ^,  •      ,-,          ■           -r-  .1 
ttQ                 -,t/             I       a       u^    rr^^r-  camcd  out  with  anything  like  rapidity.    Even  the  most  pro- are  now  118.    Glasgow  2x2  per  cents  redeemable  1925 — 40  were  j       i,            i      j  1 

103M  in  1896;  now  they  are  at  86.    How's  that  for  the  credulous  gressive  of  municipalities  and  those  most  enamored  of  trading 
investor  who  believes  in  the  "unlimited  security"  put  forward  by  projects,  dilly-dallied  over  the  problem  of  conversion  for  a 
the  borrowing  Corporation  of  Glasgow?  quite  unnecessary  period:  and  in  the  hands  of  local  authorities 

Mr.  Davies  also  touches  on  this  phase  of  the  question:  the  progress  of  electric  traction  has  been  extremely  slow.  Al- 
The  London  County  Council,  which  has  the  best,  because  the  least  though  their  new-found  sphere  of  municipal  trading  was  very 

burdened  of  all  the  municipal  securities,  has  just  placed  a  3  per  attractive,  they  were  at  that  time  extremely  cautious  about 
cent  loan  at  less  than  98/2.    Another  large  town  recently  made  an  embarking  public  money  in  speculative  enterprises.    When  the issue  of  two  millions  of  3  per  cent  stock  at  the  price  of  94.    The  ,        r            ,     ,       ,           ,        ,        r  1,       ,  ,1. 
public  only  subscribed  for  about  10  per  cent  of  the  amount  oiTered.  '^old  few  made  the  plunge  the  others  followed  gradually,  ac- 
There  are  other  indications  that  several  corporations  have  already  cording  to  the  fashion  of  municipalities.    There  was  no  in- 
felt  the  pinch  of  impaired  credit.    Some  of  the  expedients  to  which  clination  to  run  even  the  most  elementary  of  risks,  and  so  far 
thry  have  been  driven  are  at  best  questionable.  as  interurban  electric  lines  are  concerned,  the  part  which  the 

COMPARISONS  SOMETIMES  DANGEROUS  local  authorities  have  played  for  many  years  has  been  prac- 
Coniparisons,  if  not  always  odious,  are  generally  dangerous,  ticallv  nil. 

and  when  one  attempts  to  make  them  between  Iwo  countries  The  parochial  spirit  of  municipalities  has  been  evinced  in 
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their  dealings  with  each  other,  perhaps  more  strongly  than  in 
their  relations  with  companies.  Next  door  neighbors  are  not 
always  the  best  friends ;  and  municipalities  are  in  this  respect 
very  human.  The  natural  pride  of  each  of  them  in  their 
nmnicipal  achievements  has  an  obverse  in  the  natural  jealousy 
of  the  achievements  of  others.  There  is  no  necessity  to  dwell 

on  this  well-known  aspect  of  municipal  life,  but  it  must,  at 
least,  be  referred  to  in  order  to  explain  why  municipalities  have 

not  done  much  to  develop  isolated  tramway  systems  into  inter- 
urban  networks.  It  will  be  particularly  interesting  to  me  to 
hear  how  those  of  my  own  countrymen  who  favor  municipal 
ownership  regard  this  sort  of  playing  at  modern  locomotion. 
How,  with  such  restrictions  as  these  and  such  local  interfer- 

ence, we  could  have  established  the  great  interurban  street  rail- 
way systems  centering  in  Boston,  Chicago,  Detroit,  Pittsburg 

and  Cleveland,  to  say  nothing  of  New  York  and  a  dozen  other 
cities  which  will  at  once  suggest  themselves,  I  do  not  know. 

Could  anything  but  private  enterprise  have  linked  up  Minne- 
apolis or  St.  Paul  ?  I  think  this  phase  of  municipal  ownership 

deserves  special  attention,  for  herein  it  shows  one  of  its 
greatest  weaknesses. 

THE  MAINTENANCE  OF  ELECTRIC  CAR  BODIES 

The  regular  monthly  meeting  of  the  New  England  Street 
Railway  Club  was  held  in  Wesleyan  Hall,  36  Bromfield  Street, 
Boston,  on  Thursday  evening,  Feb.  26,  1903,  with  President 

Farrington  in  the  chair.  The  subject  of  the  evening  was  "The 
iVIaintenance  of  Electric  Car  Bodies,"  and  the  principal  speaker 
was  Harry  Libby,  superintendent  of  car  shops  of  the  Boston 
Elevated  Railway  Company. 

Mr.  Libby  began  by  stating  that  he  would  endeavor  not  to 
confine  himself  entirely  to  the  woes  which  confront  the  car 
painter,  and  said  that  painting  bears  the  same  relation  to  car 
maintenance  as  does  clothing  to  the  human  body.  In  all  cases 

the  painter  and  builder  should  co-operate,  as  the  final  success 
and  lasting  qualities  of  such  work  depend  very  largely  upon  the 
proper  application  of  suitable  paint  and  varnish.  All  parts 
should  be  thoroughly  coated  with  lead  and  oil,  as  almost  all 
decay  of  woodwork  and  rust  of  metal  work  can  be  traced  to 
neglect  in  painting,  and  where  rusting  once  starts,  it  is  well 

nigh  impossible  to  prevent  the  action  from  continuing.  Oc- 
casional renewals  of  the  coating  produce  a  result  both  economi- 

cal and  pleasing  to  the  eye. 
Much  has  been  written  and  said  in  regard  to  the  preservation 

of  the  rolling  stock  of  steam  roads,  but  the  trials  of  a  master 
painter  in  charge  of  a  street  railway  car  shop  are  usually  far 
in  excess  of  those  found  in  steam  railroad  practice.  Most 
steam  road  shops  have  but  one  body  color  to  handle,  which  is 

a  far  simpler  proposition  than  the  electric  road,  with  its  differ- 
ent colored  routes  and  numerous  pigments  required.  In  the 

street  railway  shop  the  work  is  at  the  mercy  of  the  color 
grinders,  but  they  are  greatly  needed  in  these  days  of  push  and 
hustle. 

Uniformity  of  shade  for  cars  of  the  same  route  is  very  im- 
portant. Even  the  best  colors  may  be  injured  by  careless  hand- 

ling after  selection,  and  durability  and  adaptability  are  points 
which  demand  careful  consideration.  The  master  painter 
should  be  economical  and  yet  at  the  same  time  make  plenty  of 
careful  tests  and  determine  the  strength,  purity  and  quality  of 
his  materials  with  as  much  exactness  as  possible.  The  time 
has  passed  when  a  car  can  be  tied  up  in  the  shops  long  enough 
to  give  it  a  painting  as  thorough  and  finished  as  would  be  given 
to  a  carriage. 

The  object  of  the  painting  department  is  not  to  produce  dis- 
play or  embellishment,  for  very  high-class  decorative  painting 

is  practically  wasted  as  far  as  the  appreciation  of  the  pas- 
sengers is  concerned.   Protection  and  durability  of  the  rolling 
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stock  should  always  be  kept  in  mind  as  the  prime  objects  to 
be  sought.  Cleanliness  and  wholesome  appearance  at  minimum 
cost  are  also  requisites  of  importance.  Cars  should  not  be  left 
long  in  the  shops  on  a  busy  road.  Elasticity  is  also  highly 
desirable  in  paint  and  varnish,  and  it  is  folly  to  incorporate  any 
elements  which  produce  a  hard,  brittle  surface.  Successive 

repaintings  are  costly,  and  it  is  a  waste  of  time  to  apply  re- 
peated coats  in  the  endeavor  to  get  a  coating  like  that  on  a 

private  carriage.  In  preparing  to  paint  the  gloss  on  the  first 
coat  should  be  removed,  but  it  is  poor  practice  to  remove  50 
per  cent  of  the  most  valuable  material  on  the  car  in  order  to  get 
a  smooth  surface.  Quick  drying  paint  and  varnish  have  no 
place  in  a  street  railway  shop.  The  continuous  neat  appearance 
and  lasting  qualities  of  the  cars  more  than  justify  the  use  of  the 
best  paints  and  pigments  which  can  be  obtained. 

No  rust  should  be  allowed  to  accumulate,  and  the  woodwork 
should  not  be  wet  or  damp.  The  priming  should  be  mixed  with 
liberal  proportions  of  pure  linseed  oil,  and  all  holes  should  then 
be  puttied  to  more  than  the  level  of  the  work,  and  then  later  the 
work  is  sandpapered.  The  knifing  coat  should  be  composed  of 
keg  lead,  dry  lead,  japan  and  turpentine.  It  should  be  then 
allowed  to  dry  and  set,  and  the  work  then  should  be  gone  over 
with  a  putty  knife,  then  with  fine  sandpaper,  and  after  that  with 
two  coats  of  color.  Most  body  colors  will  dry  less  quickly  and 
become  more  elastic  with  the  addition  of  finishing  varnish. 
The  car  should  finally  be  ornamented  with  two  coats  of 

finishing  body  varnish,  with  forty-eight  hours  allowed  between 
each  coat.  The  effect  of  touching  up  cars  once  in  twelve 
months  is  very  satisfactory.  On  a  large  city  system  like  the 
Boston  Elevated  the  wear  and  tear  of  the  car  bodies  is  simply 
enormous,  especially  in  weather  abounding  in  snow  and  slush. 
The  effect  of  salt  water  is  bad  also.  With  proper  painting  as 

described  the  car's  life  can  be  greatly  lengthened.  About  two 
weeks  are  required  to  finish  a  car  as  outlined  before. 

Street  car  roofs  are  usually  covered  with  canvas  instead  of 
tin,  and  if  properly  cared  for  will  last  as  long  as  the  car  itself. 
Mr.  Libby  stated  that  it  was  his  custom  to  paint  the  top  side 
of  the  roof  boards  with  a  coating  of  white  lead  and  whiting 
in  equal  proportions  mixed  with  linseed  oil. 

In  the  discussion  which  followed  Mr.  Libby's  paper,  E.  E. 
Potter,  of  New  Bedford,  stated  that  his  road  purchases  cars 
from  the  builders,  expecting  a  good  painting  job  throughout, 
liut  that  after  the  cars  arrive  there  is  often  a  great  deal  of 
troul)le  with  them  during  the  first  year.  Cars  that  do  not  reach 
the  paint  shop  inside  of  six  months  after  arrival  often  present  a 
pitted  appearance.  Two  shop  experiences  seem  to  be  about 
right  before  the  car  gets  down  to  steady  conditions.  His  cus- 

tom is  to  paint  every  car  at  least  once  in  twelve  months,  and  he 
further  stated  that  to  his  mind  the  proper  handling  of  cars  to 
he  cleaned  in  car  houses  was  very  important. 

President  Farrington  said  that  the  old  method  of  scouring 
cars  in  preparation  for  painting  was  now  a  thing  of  the  past. 
When  asked  about  the  washing  of  cars  Mr.  Libby  stated  that 
his  road  makes  an  attempt  to  use  an  alkali  in  a  very  limited 

manner.  The  "sinker"  or  under  panels  are  sometimes  cleaned 
with  soap.  Large  crystalline  splashes  of  salt  water,  which  are 
found  on  the  sides  of  the  cars  at  times  require  a  good,  vigorous 
cleaning.  The  Boston  Elevated  shops  use  a  very  weak  soap, 

and  have  tried  many  kinds,  Farr's  oil  soap  and  the  Columbia 
Cleaning  Compound  being  tolerably  successful.  In  finishing 
up  a  car  Mr.  Libby  said  that  he  uses  altogether  a  finishing 
varnish  with  no  rubbing  whatever. 

Mr.  Ogden,  of  the  Concord,  Maynard  &  Hudson  road,  then 
spoke  on  the  care  of  car  bodies.  He  advocated  the  application 
of  a  good  coat  of  finishing  varnish  to  a  flattened  surface.  A 
great  deal  depends  on  the  painters.  If  they  use  turpentine  it 
does  not  give  the  glossy  finish  required.  He  advised  getting 
down  to  the  first  coat  after  two  or  three  years  and  then  starting 

over  again,  putting  on  a  coat  of  rubbing  varnish  and  after- 
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wards  a  coat  of  finishing  varnish.  He  expressed  himself  as 
better  satisfied  with  day  work,  saying  that  one  can  tell  what 
one  is  getting  if  the  work  is  carefully  followed  up  from  day  to 
day.  He  had  had  six  cars  painted  on  the  contract  plan,  and 
after  they  had  been  out  four  or  five  days  it  was  hard  to  tell 
that  they  had  ever  been  painted.  In  washing  cars  the  men  are 
provided  with  soap  powder,  and  they  almost  always  use  too 
much.  Frequent  washing  of  cars  with  cold  water  and  a  good 
bristle  brush  is  as  effective  as  anything.  Cars  should  be  gone 
over  at  least  once  a  season.  About  every  superintendent  has 

his  pet  varnish.  His  own  success  had  been  greatest  with  Bab- 
cock  Railway  Finishing  Varnish,  although  he  liked  the  Murphy 
varnishes  also  quite  well.  City  cars  have  much  less  chance 
to  dry  than  those  on  smaller  roads.  He  advocated  two  weeks 
or  three  weeks  drying  if  possible. 

Mr.  Potter  asked  what  success  the  Elevated  had  had  with 
the  use  of  ammonia  instead  of  torches  and  knives,  when  it 
became  necessary  to  paint  old  box  cars.  Mr.  Libby  replied 
that  his  road  had  tried  about  all  the  paint  and  varnish  removers 
now  on  the  market,  and  that  he  knew  of  nothing  lietter  than 
the  torch  for  the  work.  Mr.  Libby  further  said  that  his  cars 
were  extensively  rubbed  down  with  dry  curled  hair,  and  that 

the  idea  of  providing  a  high  mirror-like  surface  for  painting 
had  long  been  discarded.  Only  his  window  sashes  are  rubbed 
with  pumice.  Only  one  coat  of  paint  is  usually  applied  to 
open  cars,  and  the  actual  time  to  paint,  revarnish  and  touch  up 
a  car  in  the  paint  shop  is  but  seven  or  eight  days.  Usually 
sashes  are  cherry,  and  cherry  is  a  bad  wood  to  hold  varnish, 
and  gives  much  trouble.  The  only  preventive  to  keep  water 
out  of  a  car  which  he  uses  is  a  good  oil  putty  and  glass  tightly 
jammed  down,  in  with  its  moulding.  Seats  are  cleaned  with 
soap  and  running  water,  and  scrubbed  by  hand,  pumice  being 
used  also. 

Paul  Winsor,  of  the  Boston  Elevated,  then  spoke  of  the 

difificulties  met  in  trying  to  keep  the  elevated  cars  clean.  Inas- 
much as  the  cars  are  in  the  subway  during  about  half  the  time 

they  are  out  on  the  road,  and  are  subjected  to  extraordinary 

wear  and  tear,  dirt  and  brake-shoe  dust,  the  management  had 
found  it  absolutely  impossible  to  attempt  to  clean  the  outsides 
of  the  cars,  except  at  prohibitive  expense,  and  it  had  been 
found  cheaper  to  spend  $25  when  the  car  goes  into  the  paint 
shop  to  be  touched  up  than  to  try  to  clean  it  otherwise. 

Mr.  Libby  then  stated  that  he  always  advocated  opaque 
colors,  and  not  of  the  richest  shades,  as  the  expense  and  trouble 
necessary  to  retouch  a  transparent  color  was  much  greater  than 
with  the  opaque. 

President  Farrington  said  that  he  had  seen  men  spend  an 

entire  hour  trying  to  match  lakes  and  carmines  in  cars.  Al- 
though such  colors  look  well  on  the  streets  they  are  very 

troublesome  in  this  respect. 
Mr.  Libby  does  not  revarnish  head  linings. 
Mr.  McMillan,  master  painter  of  the  Worcester  Consolidated 

Street  Railway  Company,  was  then  introduced.  He  said  that 
if  a  new  car  can  be  taken  six  or  eight  months  after  arrival  and 
given  one  coat  of  varnisli  in  the  paint  shop,  and  then  once  a 
year  another  coat,  it  can  be  carried  along  for  a  great  many 
years.  He  has  used  two  coats  of  finishing  varnish  for  fifteen  or 
twenty  years.  On  carriage  work,  rubbing  varnish  is,  of  course, 
used,  but  the  service  of  a  private  carriage  scarcely  averages 
one  hour  a  day  against  eighteen  hours  per  day  and  eight 
months  in  the  year  of  a  street  car.  The  finishing  varnish  used 
should  have  lasting  qualities.  He  advised  steering  as  clear  of 
ammonia  as  one  would  of  the  sniall-pox.  He  satisfies  the  in- 

surance people  when  using  a  torch  to  burn  off  varnish  and 
paint  by  following  it  up  with  a  blanket. 

President  Farrington  then  said  that  the  Lynn  &  Boston  road 
uses  the  torch  in  all  their  car  work,  and  that  the  paint  needs 
to  be  as  dry  as  possible.    He  knew  of  little  or  nothing  better 

than  raw  linseed  oil  with  lead.  Mr.  Libby  said  that  the  brass 
and  metal  work  of  the  elevated  cars  was  taken  out  in  order 

to  facilitate  getting  around  the  various  parts  of  the  car,  and  to 
remove  the  bright,  glittering  marks  which  distracted  the 

painter's  attention. 
Mr.  Henderson,  of  the  Newton  lines,  then  gave  some  per- 

sonal reminiscences  of  the  troubles  he  had  had  with  unsatis- 
factory painters  in  the  earlier  days  of  the  work.  On  one  job 

he  found  that  the  man  had  used  fish  oil  instead  of  linseed  oil, 

with  sorry  looking  results.  He  considered  the  new  cars  run- 
ning between  Auburndale  and  the  Boston  Subway  to  be  models 

in  appearance,  and  said  that  no  part  of  the  maintenance  of  cars 
appealed  to  him  as  strongly  as  did  the  painting.  The  directors 
of  the  Boston  Suburban  took  great  pride  in  the  appearance  of 
their  cars.  He  had  found  success  with  the  Atlas  primer,  and 
believed  that  the  best  quality  in  materials  always  paid. 

In  answer  to  a  question  whether  anyone  had  used  a  gas  and 

air  blow-pipe  in  removing  paint  and  varnish,  instead  of  a 
gasolene  torch,  President  Farrington  and  Mr.  McMillan  stated 
tliat  it  did  not  give  as  good  a  flame,  was  not  as  easy  to  handle, 
on  account  of  its  being  at  the  end  of  a  hose  connection,  and 
was  more  expensive  in  regard  to  cost  of  materials  and  time. 
One  man  with  a  gasolene  torch  could  do  better  and  quicker 
work,  and  great  trouble  and  delay  occurs  if  the  small  hole  in 
the  gas  burner  becomes  plugged  or  stopped  up. 

A  vote  of  thanks  was  then  extended  to  Mr.  Liljby  and  the 
meeting  adjourned. 

 ♦♦♦  

CROCKER-WHEELER  RAILWAY  GENERATORS 

The  development  and  extension  of  electric  railways  has 
called  for  a  special  type  of  generator  to  meet  the  requirements 
of  this  service.  The  machine  operates  at  fairly  high  voltage, 
and  must  give  a  steady,  reliable  supply  of  current  under  sudden 

NEW  RAILWAY  GENERATOR 

and  varying  fluctuations  in  load.  It  is  of  importance,  there- 
fore, that  the  machine  be  so  designed  as  to  accommodate  the 

rapid  changes  in  current  output  without  altering  the  field  to 
sucli  an  extent  as  to  change  the  point  of  commutation.  It  is 
by  this  means  that  sparking  is  prevented  and  the  machine  will 
operate  quietly  without  requiring  shifting  of  t1ie  brushes  with 
change  of  load. 

The  Crocker-Wheeler  Company,  whicli  has  for  many  years 
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maintained  a  reputation  for  building  only  the  best  in  electrical 
apparatus,  has  recently  gone  into  the  railway  field,  and  during 
the  past  few  months  has  shipped  generators  to  the  following 

roads  among  others  :  VVashington&Canonsburg  Railroad  Com- 
pany, Washington  County,  Pa.,  two  400-kw 

units;  Lake  Construction  Company, Thorn- 
ton, Pa.,  two  400-kw  units;  Steubenville 

Traction  &  Light  Company,  Steubenville, 

( )hio,  one  250-kw  units  and  one  400-kw 
units;  Tennis  Construction  Company, 

Pennsylvania,  two  300-kw  units;  V'ande- 
grift  Construction  Company,  Philadelphia, 

three  300-kw  units  and  one  200-kw  units; 
Erie  Rapid  Transit  Railroad  Company, 
Harbor  Creek,  Pa.,  one  200-kw  units,  and 
the  Philadelphia  &  Lehigh  Valley  Traction 

Compau}-,  (juakcrtown.  Pa.,  one  200-kw 
units. 

The  magnet  frame  of  tlie  Crocker- 
Wheeler  generator  is  of  an  internally  flanged  section,  which 
serves  to  increase  the  rigidity  of  the  frame,  protect  the  field 

coils- and  gives  a  neatly  rounded  appearance  to  the  outside.  A 
feature  of  all  these  generators  is  the  large  air  gap,  which  is 
claimed  to  be  especially  desirable  for  the  reason  that  it  tends  to 
reduce  field  distortion  with  rapid  changes  in  armature  current, 
and  will  permit  a  slight  displacing  of  position  of  the  armature 
without  bringing  it  too  close  to  the  poles  on  one  side  to  cause 

undue  magnetic  attraction.  In  the  large  generators,  particu- 
larly where  the  engine  foundations  are  apt  to  settle  and  throw 

the  shaft  out  of  alignment,  a  slight  displacing  of  a  narrow  air 

gap  will  cause  such  a  strong  magnetic  pull  as  greatly  to  in- 
crease the  unbalanced  condition. 

With  the  field  coils  which  the  company  has  recently  put  on 
machines  of  200  kw  and  over,  a  division  of  the  shunt  field  into 
two  or  possibly  three  units  is  secured,  each  separately  taped 
and  varnished.  This  affords  good  protection  to  the  separate 
sections,  and  wooden  blocking  Ijetvveen  each  assists  in  the 
ventilation. 

The  brush  rigging  in  these  machines  is  simple  and  accom- 
plishes its  purpose  without  requiring  more  than  occas-onal 

attention.  The  current  is  carried  from  brush  to  the  rocker 

ring  by  means  of  four  sets  of  copper  leaves,  which  relieve  the 
helical  spring  from  any  such  duty,  and,  therefore,  prevents 
its  overheating  and  loss  of  temper. 

These  generators  art  built  in  sizes  from  150  kw  to  1000  kw. 

ing  upon  the  use  to  which  they  are  to  be  put  or  the  fancy  of 
the  customer. 

Fig.  I  shows  a  double-truck  car,  of  which  five  have  recently 
Ijecn  Iniilt  for  the  Los  Angeles  Traction  Company.    The  main 

I'M...  1.— D( -LliLi:  TRUCK  C.\K  l-(.)R  L(  )S  .\X<  i  ICLKS 

dimensions  of  this  car  are  as  follows :  Length  over  body,  34 

ft.;  length  over  all,  45  ft.;  extreme  width,  8  ft.  10  ins.;  height 

of  car  body,  9  ft.  4  ins.  The  car  is  one  of  the  handsomest  inter- 
urban  cars  ever  built.  The  windows  are  of  especial  design  with 

double  sash  and  are  plate-glass  throughout.  The  interior  finish 
is  of  Tobasco  mahogany,  finished  in  handsome  inlaid  work, 

THREE  TYPES  OF  LONG  CARS 

The  accompanying  engravings  show  three  types  of  long  cars 
recently  built  by  the  St.  Louis  Car  Company  for  different  sec- 

FIG.  3.— MASSACHUSFTTS  ELECTRIC  SEMI-CONVERTIBLE  TYPE 

tions  of  the  country.  They  illustrate  the  modern  tendency 

toward  a  straight-sided  car  of  dimensions  approximating  those 
of  steam  railroad  cars  but  possessing  minor  differences  depend-      37  trucks. 

FIG.  2.— .SEAII-CONVERTIULE  CAR  FOR  KANSAS  CITY 

The  car  is  fitted  with  twenty-six  seats  with  extra  high  roll-top 
backs  upholstered  in  green  plush  and  is  mounted  on  Brill-27 
trucks. 

The  second  engraving  shows  a  car  recently  built  for  the 
Metropolitan  Street  Railway  Company,  of  Kansas  City,  and  is 
of  the  semi-convertible  type.  The  main  dimensions  of  this 

car  are  :  Length  of  body,  30  ft.  7  ins. ; 

length  over  all,  42  ft.  i  in. ;  width  over 
licit  rails,  8  ft.  6  ins. ;  height  of  car  body, 

y  ft.  8  ins.  The  interior  finish  of  this 
car  is  in  white  oak,  and  it  is  equipped 

with  twenty-two  walk-over  seats. 
Twenty-five  cars  of  this  type  have  re- 

cently been  shipped  to  Kansas  City. 

Fig.  3  shows  a  car  not  greatly  differ- 
ing in  general  construction  from  that 

just  described,  but  of  different  dimen- 
sions and  finish.  It  is  one  of  fifty-two 

cars  recently  built  for  the  Massachu- 
setts Electric  Companies,  of  Boston. 

This  car  has  a  body  length  of  30  ft.  and 
a  length  over  bumpers  of  40  ft.  4  ins. 
The  interior  finish  is  in  cherry,  and  the 

car  is  equipped  with  twenty  cross-seats  upholstered  in  plush. 

The  car,  as  shown,  is  mounted  on  St.  Louis  Car  Company's  No. 
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COMBINATION  CARS  FOR  INTERURBAN  SERVICE 

These  cars  were  made  by  the  John  Stephenson  Company,  at 

Elizabeth,  N.  J.,  for  the  Punxsutawney  Passenger  Street  Rail- 
way Company,  and  give  a  good  example  of  the  standard  inter- 

a  floor  there  was  an  unaccountable  depreciation  in  the  paint 
and  varnish  on  new  cars  in  one  winter.  It  was  concluded  that 

the  drippings  from  the  wet  cars  coming  into  the  car  house 
caused  fumes  to  rise  from  the  cinders,  which  attacked  the 
varnish.    In  its  new  car  house  this  company  has,  therefore,  put 

COMBINATION  CAR  FOR  PUNXSUTAWNEY  STREET  RAILWAY 

urban  cars  turned  out  by  these  manufacturers.  The  type  shown 

is  semi-convertible,  serving  the  requirements  for  both  summer 
and  winter  traffic  with  a  single  equipment.  The  windows  are 
made  extra  large  and  are  separated,  as  shown,  into  two  parts, 
the  upper  sash  going  into  the  roof  and  the  lower  sash  dropping 
into  the  sides  of  the  car  when  open.  The  car  body  is  36  ft. 
2  ins.  long,  and  the  total  length  over  dash  is  45  ft.  2  ins.  The 
width  of  the  car  at  the  sash  rail  is  8  ft.  6  ins. 

About  one-third  of  the  car  is  occupied  by  a  baggage  com- 
partment, separated  from  the  passenger  compartment  by  a 

glazed  partition  containing  a  single  sliding  door.  The  doors 
at  the  end  of  the  car  are  double,  as  are  also  the  vestibule  doors, 

the  latter  being  hinged  together  at  the  center  and  folding  back 
against  the  side  of  the  vestibule.  The  baggage  compartment 
has  a  single  sliding  door  on  the  side,  and  is  also  provided  with 
a  safety  chain  so  that  in  summer  this  door  may  be  left  open. 
The  baggage  compartment  is  provided  with  folding  seats  and 
may  be  used  by  smokers  if  desired.  There  are  fourteen  walk- 

over seats  in  the  passenger  compartment.  The  interior  is  hand- 
somely finished  in  mahogany  with  bronze  trimming. 

The  general  appearance  and  construction  of  the  car  is  along 

standard  steam  railroad  lines.  It  has  straight  sides  and  steam- 
car  roof  extending  completely  over  the  vestibules.  Two  ash 

grab  handles  are  provided  at  each  vestibule  door  to  assist  pas- 
sengers in  mounting  and  descending  the  two  steps  which  reach 

the  vestibule  floor.  The  trucks  are  made  by  the  John  Stephen- 
son Company,  and  are  the  standard  No.  8  type,  with  6-ft.  9-in. 

wheel  base.  This  truck  is  of  special  design  for  high-speed 
work  under  heavy  cars.  The  air-brake  equipment  is  supplied 
by  the  Westinghouse  Traction  Brake  Company,  and  employs 

axle-driven  compressors  for  filling  the  reservoirs.  As  will  be 
seen  from  the  illustration,  the  trolley  board  runs  the  entire 
length  of  the  car.  There  will  be  a  trolley  pole  at  each  end 
when  the  cars  are  placed  in  operation. 

CINDER  FLOORS  AND  CAR  VARNISH 

The  Chicago  &  Joliet  Electric  Railway  Comiiaiiy,  which 
operates  the  local  lines  in  Joliet  and  (he  interurban  line  be- 

tween Joliet  and  Chicago,  li;is  aliandnncd  the  use  ()f  soft  coal 
cinders  or  ashes  as  a  top  dressing  for  the  floors  of  car  storage 
sheds.  F.  E.  Fisher,  general  manager,  states  that  it  was  for- 

merly the  practice  of  this  company,  as  of  many  others,  to  put 
a  cinder  floor  in  the  portions  of  the  car  liouse  used  for  the 
storage  of  cars.    It  was  found  that  in  a  car  house  with  such 

a  top  dressing  of  fine  limestone  on  the  floor  of  the  storage 
house,  and  no  such  trouble  has  been  experienced  as  was  for- 

merly found  with  the  cinder  floors. 

HOPPER  AND  BOTTOM  DUMP  CARS 

The  accompanying  illustration  shows  a  type  of  hopper  or 
bottom-dump  car  which  is  being  introduced  for  ballast  work 
on  interurban  electric  railroads.  Provision  is  made  for  open- 

ing the  dumping  doors  at  the  bottom  either  lengthwise  or  cross- 
wise, as  may  be  desired.  The  car  is  built  of  white  oak,  and  all 

corners  are  reinforced  both  on  the  outside  and  inside  with 

heavy  steel  plate  angles.  The  hopper  on  the  inside  of  the  cat 
is  lined  12  ins.  deep  with  3-16-in.  steel  plate,  and  the  inside  of 
the  doors  is  also  covered  with  similar  material.    The  car  has 

DUMP  CAR  FiiR  INTERURBAN  ELECTRIC  RAILWAY  CON- 
STRUCTION 

diamond-frame  steel  running  gear  with  two  cross  girths  of  6-in. 
I-beams.  The  draft  timbers  are  clipped  to  the  I-beams  and  end 
sills  to  make  them  rigid,  and  the  bed  is  Ijolted  to  the  framework 
of  the  car,  which  is  made  of  5-in.  x  9-in.  tinil)er.  The  doors 
are  operated  by  chains  fastened  to  a  heavy  steel  rod  crossing 

the  car  and  manipulated  by  geared  sprocket  wheels.  Solid  plate- 
chilled  face  wheels,  24  ins.  in  diameter,  are  pressed  im  ham- 

mered iron  axles  4' j  ins.  round,  with  bronzed  brass  jnurnals 
3'4  ins.  X  7  ins.  1lie  car  is  furnishe<l  with  l)rakes  when  de- 

sired. The  dimensions  arc:  Box,  96  ins.  long  by  76  ins.  wide 

by  55  ins.  deep;  height,  from  rail  to  draw-bar,  27  ins. ;  door,  19 
ins.  X  55  ins.   The  capacity  of  the  car  is  6  cu.  yds. 

This  car  was  designed  by  the  Kilbourne  &  Jacobs  Manufac- 
turing Company,  of  Columbus. 
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NEW  CARS  FOR  THE  PENNSYLVANIA  REGION COMBINATION  SWEEPER  AND  SPRINKLER 

The  Tamaqua  &  Lansford  Street  Railway  Company,  within 
the  last  few  weeks,  has  added  four  combination  passenger  and 
smoking  cars,  built  by  the  J.  G.  Brill  Company,  of  Philadelphia. 
The  cities  of  Tamaqua  and  Lansford  are  important  points, 
situated  in  the  heart  of  the  anthracite  region,  a  region  which 
has  a  large  and  growing  population  and  affording  an  excellent 
field  for  operations  on  a  large  scale,  which  the  street  railway 
company  is  not  slow  in  developing.  The  line  is  about  20  miles 
long,  and  is  being  extended  9  miles  to  Mauch  Chunck,  another 
busy  center. 

The  cars  make  an  imposing  appearance  with  their  steam-car 
roof,  twin  windows  and  straight  sides.    They  are  mounted  on 

PASSENGER  COACH  WITH  SMOKING  COMPARTMENT 

27-G  trucks,  with  a  four-motor  equipment,  and  are  capable  of 
making  30  miles  an  hour.  These  trucks  have  spring  link-sus- 

pended semi-elliptic  equalizers,  which,  it  is  claimed,  ride  very 
smoothly  and  take  curves  without  shock  or  lurch,  even  with 
large  and  heavy  car  bodies.  The  general  dimensions  of  the 
cars  are:  Length  over  end  panels,  34  ft.  5  ins.;  length  over 
crown  pieces  and  vestibules,  43  ft.  10  ins. ;  width  over  sills,  8  ft. 
4  ins.;  bottom  of  sill  over  top  of  deck,  9  ft.  4Vl>  ins. ;  and  over 
trolley  board,  9  ft.       ins.   The  side  and  end  sills  are  4^/2  ins.  x 
5  ins. ;  the  center  crossings,  4}^  ins.  x  3^  2  ins.  The  corner  posts 
are  3-)4  ins.  thick,  and  the  side  posts  3  ins.  All  the  car  lines, 
with  the  exception  of  those  next  the  ends,  have  steel  car  lines 
sandwiched  between  the  wood.  Between  the  compartments 
there  is  a  partition  of  hard  wood,  with  windows  and  a  single 
sliding  door.  The  smoking  compartment  is  11  ft.  10J  2  ins.,  and 
contains  eight  double  seats.  The  passenger  compartment  is 

seated  for  thirty-two,  a  total  for  the  car  of  forty-eight.  The  top 
sashes  of  the  windows  extends  across  two  lower  sashes,  bring- 

ing the  windows  together  in  pairs  for  ornamental  effect.  This 
does  not  detract  from  the  strength  of  the  sides,  as  the  alternate 
posts  are  heavier  than  usual,  to  make  up  for  the  lighter  posts 
which  go  behind  the  glass  of  the  upper  sashes.  The  lower 
sashes  drop  into  wall  pockets,  and  when  down  the  opening  is 
closed  by  a  cap.  The  interiors  are  finished  in  mahogany,  with 
ceilings  of  birch.  Folding  doors  and  gates  are  provided  at  both 
sides  of  the  vestibules,  and  single  steps  are  used,  as  the  cars  are 

carried  low  on  this  type  of  truck.  The  bodies  have  high-strain 
rods  as  well  as  substantial  trusses ;  the  platform  timbers  are 

reinforced  with  angle-iron,  and  in  every  particular  the  cars  are 
stanchly  built  and  capable  of  high  speeds  and  heavy  loads. 

The  accompanying  illustration  shows  a  combined  sprinkling 
car  and  sweeper  which  has  recently  been  built  for  the  Ilford 
Corporation  Tramways,  in  England,  by  the  British  Electric 
Car  Company,  of  London  and  Manchester.  It  consists  of  an 
i8oo-gal.  tank,  on  a  solid  one-piece  frame  of  9-in.  x  3-in. 
channel,  and  mounted  on  two  ma.ximum  traction  trucks.  It  has 

two  electrically-driven  rotary  brushes,  one  at  each  end,  and  in 
addition  to  these  it  is  fitted  with  two  sprinkler  pipes  of  the 

ordinary  type,  pipes  for  watering  the  grooves  of  the  rails, 
groove  cleaners  and  track  brushes. 

The  car  is  equipped  with  three  General  Electric  54-motors, 
two  for  ordinary  driving  and  one  for  driving  the  brushes.  The 

two  traction  motors  are,  of  course, 
controlled  in  the  ordinary  way,  the 
third  motor  is  operated  by  a  separate 

and  independent  controller  from  the 
platform,  and  is  concealed  under  the 
tank  in  the  body  of  the  car.  It  oper- 

ates a  diagonal  cross-shaft  set  parallel 
to  the  brushes,  on  which  clutch  gear 

(also  operated  from  the  platform)  is 
so  arranged  that  either  front  or  rear 
brush  may  be  set  in  motion  at  varying 

speeds,  in  a  forward  or  reverse  rota- 
tion, at  will. 

The  rotating  brushes  are  driven  by 
chain  and  sprocket  gearing  from  the 
diagonal  shaft,  one  reduction  being 
introduced  to  keep  down  the  speed  of 
the  brushes.  They  are  of  ample  size 

to  allow  for  wear,  and  are  capable  of  being  raised  from  the 
road  or  lowered  by  means  of  a  lever  on  each  platform.  They 
may  be  set  at  any  height  from  the  track  by  means  of  a  quadrant 
arrangement  similar  to  that  on  a  railway  signal  lever,  and  can 
be  lifted  clear  of  the  road  altogether  if  desired. 

The  tank  is  constructed  of  j4-in.  boiler  plates,  and  is  filled 

In  a  large  part  of  the  special  work  used  abroad  the  grooved 
rail  is  made  shallower  at  the  junction  point  of  the  crossing  than 
at  other  places.  The  result  is  that  when  the  cars  reach  a  cross- 

ing the  wheels  run  on  their  flanges  over  the  crossing  and  there 
is  not  the  same  amount  of  pounding  as  when  the  groove  is  made 
the  same  depth  at  all  points. 

TRACK  SWKEPKR  AN0  SPRINKLER 

inside  with  two  baffle  plates  to  prevent  the  water  surging. 

The  tank  is  sheeted  outside  with  y^-in.  match-boarding.  The 
usual  dash  headlights  are  carried,  and  in  addition  a  couple  of 
canopy  lamps  at  each  end  to  light  up  the  platforms. 

Generally  this  combined  water-car  and  sweeper  is  a  most 
efficient  machine,  and  though  when  running  with  the  brushes 
going  and  a  full  tank  the  current  consumption  appears  to  be 
high,  still  it  is  considerably  lower  than  would  be  that  of  two 
separate  cars,  one  for  sprinkling  and  one  for  sweeping.  The 
whole  can  be  operated  by  a  crew  of  two  men,  and  here  again 
a  saving  is  effected  by  combining  the  functions  of  two  separate 
cars  in  one  machine. 
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LONDON  LETTER 

(From  Our  Regular  Correspondent.) 
It  might  be  interesting  in  view  of  the  early  opening  of  Parlia- 

ment to  make  a  short  summary  showing  the  progress  of  the 
underground  tubes  in  London  for  the  solution  of  the  transportation 
problem  in  this  city.    First  of  all  there  are  the  three  tubes  now  in 
use.    The  oldest  of  these  is  the  City  &  South  London  Railway, 
which  runs  from  Clapham  Common  to  the  "Angel"  at  Islington. 
Next  in  order  is  the  Waterloo  &  City  Railway,  a  short  under- 

ground line  from  the  Bank  to  the  Waterloo  terminus  of  the  London 
&  South  Western  Railway,  and,  thirdly,  there  is  the  Central  London 
Railway,  commonly  called  the  "Twopenny  Tube,"  which  runs  from 
the  Bank  to  Shepherd's  Bush.   These  are  the  three  lines  which  are now  in  daily  service,  and  the  next  to  be  considered  are  those  which 
are  in  actual  construction.    Of  these  the  Baker  Street  &  Waterloo 
has  been  longest  in  progress.    This  is  to  connect  the  Waterloo 
terminus  of  the  London  &  South  Western  Railway  with  Padding- 
ton,  and  will  afterward  be  continued  from  Waterloo  to  St.  George's 
Circus.    Next  comes  the  Great  Northern  &  City  Railway,  a  full 
description  of  which  was  published  in  this  journal  a  few  months 
ago.    It  is  almost  completed  and  runs  from  Finsbury  Park  to  the 
Bank.    As  the  third  section  of  these  tubes  the  following  are 
enumerated  collectively  as  authorized,  though  on  some  of  them  con- 

siderable work  has  already  been  done.    Brompton  &  Piccadilly 
Circus  Railway,  which  was  authorized  by  acts  of  1897,  1899  and 
1902,  is  a  railway  connecting  the  vast  southwestern  residential  quar- 

ters of  London,  such  as  Earl's  Court,  South  Kensington,  etc.,  with the  west  end  of  London  at  Piccadilly  Circus,  and  also  communi- 
cating with  another  authorized  tube,  the  Great  Northern  &  Strand 

Railway,  which  in  the  meantime  has  been  authorized  by  acts  of 
1899  and  1902,  and  is  to  run  from  Finsbury  Park  to  a  point  in  the 
Strand  near  the  law  courts.    These  two  railways  will  be  connected 
by  a  short  tube  from  Piccadilly  Circus  to  the  Great  Northern  & 
Strand  Railway,  and  the  former  will  be  connected  at  Earl's  Court 
with  the  Metropolitan  District  Railway  at  Gloucester  Road  and 
South  Kensington  stations,  with  the  Metropolitan  and  the  District 
Railway  at  Piccadilly  Circus,  with  the  Baker  Street  &  Waterloo 
Railway  at  Cranbourne  Street,  with  the  Charing  Cross,  Euston  & 
Hampstead  Railway,  and  at  King's  Cross  and  Finsbury  Park  stations with  the  Great  Northern  Railway.   The  third  authorized  railway  is 
the  Charing  Cross,  Euston  &  Hampstead  Railway,  which  was  au- 

thorized by  acts  of  1893  to  1900  and  1902,  on  which  work  is  in 
progress.    This  railway  will  be  connected  with  the  Brompton  & 
Piccadilly  Circus  Railway  at  Cranbourne  Street,  and  with  the  old 
District  Underground  Railway  at  Charing  Cross,  making  a  much- 
needed  connection  between  the  West  End  and  the  northwestern 
suburbs,  Kentish  Town,  Highgate  &  Hampstead,  with  a  probable 
continuation  to  Edgware,  which  has  already  been  authorized.  There 
IS  also  in  existence  an  act  for  an  underground  tube  for  a  railway 
called  the  City  &  Brixton  Railway,  though  nothing  much  has  been 
done  for  this  line,  and  there  seems  to  be  little  necessity  for  it.  The 
Metropolitan  District  Railway  has  also  got  an  act  for  a  deep  level 
electric,  which  will  be  worked  in  connection  with  the  Brompton  & 
Piccadilly  Circus  tube,  and  there  is  another  railway  called  the 
North  Western  London  Railway,  which,  by  an  act  of  1899,  is  em- 

powered to  complete  an  underground  tube  railway  from  the  Marble 
Arch  at  Hyde  Park,  to  Cricklewood,  though  nothing  has  been 
done  with  regard  to  this  line  yet.    A  number  of  bills  have  been 
promoted  in  the  session  of  1903  as  follows  :   The  City  &  South  Lon- 

don Railway,  the  oldest  underground  railway  tube,  is  again  pro- 
moting its  scheme  (which  was  thrown  out  last  year)  for  continuing 

its  railway  from  the  "Angel"  to  Euston,  which  would  make  it  even considerably  more  valuable  than  it  now  is.    The  Central  London 
Railway  is  also  promoting  its  bill  (which  also  was  thrown  out  last 
year)  to  complete  its  circle  from  Shepherd's  Bush  back  toward  the city  by  way  of  Knightsbridge,  Piccadilly,  the  Strand  and  Cannon 
Street,  though  naturally  this  scheme  will  enter  into  strong  com- 

petition with  the  Brompton  &  Piccadilly  Circus  line.   There  is  also 
a  strong  bill  being  promoted  called  the  North-East  London  Rail- 

way, which  is  now  the  only  tube  scheme  promoted  for  the  extensive 
northeastern  suburbs  of  London,  and  which  is  intended  to  connect 
the  city  to  these  suburbs  by  way  of  Stoke  Newington,  Stamford 
Hill,  Tottenham  and  Southgate,  and  would  join  the  District  Rail- 

way deep  level  scheme  at  the  Mansion  House.   This  railway  has  also 
to  construct  a  branch  line  to  Leyton,  Walthamstow,  and  Waltliam 
Abbey.    There  are  other  minor  bills,  such  as  the  City  &  Crystal 
Palace,  the  Paddington,  Victoria  &  Kennington,  the  Clapham 
Junction  &  Marble  Arch,  and  the  Marble  Arch  &  Victoria,  but  these 
are  not  of  much  importance,  and  will  either  be  abandoned  or  be 
embodied  in  the  schemes  promoted  by  the  larger  lines.    It  might 
he  said  in  conclusion  that  of  the  works  in  progress  on  the  authorized 
railways,  the  Baker  Street  &  Waterloo,  the  Brompton  &  Piccadilly 
Circus  Railway,  with  its  connections  to  the  Brompton  &  Great 

Northern  &  Strand  Railway,  the  Charing  Cross,  Euston  &  Hamp- 
stead, and  the  various  metropolitan  district  railways  are  all  in- 
cluded in  what  is  now  known  as  the  Yerkes  group. 

The  announcement  has  just  been  made  that  the  Royal  Commission 
has  been  appointed  by  the  King,  composed  of  the  following  merp- 
bers  ; 

Sir  David  Miller  Barbour,  K.C.S.t.,  K.C.M.G.,  chairman. 
The  Earl  Cawdor. 
The  Viscount  Cobhani. 
The  Lord  Ribblesdale. 
The  Right  Hon.  Sir  Joseph  Cockficld  Dimsd.ile,  Bart.,  K.C.V.O.,  M.P. 
Sir  John  Poynder  Dickson-Poynder,  Bart.,  l-).S.O.,  M.P. 
Sir  Robert  Ihreshie  Reid,  G.L.M.G.,  ICC,  M.P. 
Sir  Francis  John  Stephens  Hopwood,  K.C.B.,  C.M.G.,  permanent  secretary 

to  the  Board  of  Trade. 
Sir  John  Wolfe  Barry,  K.C.B.,  F.R.S. 
Sir  George  Christopher  Trout  Bartley,  K.C.B.,  M.P. 
Charles  S.  Murdoch,  Esq.,  C.B. 
Felix  Schuster,  Esq. 
George  Gibb,  Esq. 
Lynden  Livingston  Macassey,  B..A.,  B.Sc,  barrister-at-law,  will  act  as  secre- 

tary. 

So  far  as  can  be  discovered  at  present  this  will  practically  put  a 
stop  to  all  tube  promotion  in  Parliament  for  this  year,  as  it  is  well 
known  .that  Royal  Commissions  take  time  to  work.  The  result  will 
practically  be  that  aside  from  the  three  tubes  in  existence,  and  the 
Great  Northern  &  City  Railway  which  is  approaching  completion, 
all  of  which  are  entirely  in3ependent  tubes,  Mr.  Yerkes  will  be  left 
in  complete  control  of  the  situation  for  the  present,  as  he  has  already 
been  granted  permission  to  proceed  with  all  his  schemes,  some  of 
which  are  already  well  advanced  toward  completion.  Other 
plans  which  have  been  promoted  by  other  people  will  for  the  present 
have  to  be  left  out  until  the  labors  of  the  Royal  Commission  are 
completed.  In  addition,  of  course,  to  the  solution  of  the  under- 

ground problem  this  Royal  Commission  will  also  have  to  consider 
the  relationship  between  underground  railways  and  the  surface 
traffic.  The  whole  of  the  tramways  situated  in  London  will  also 
come  under  their  special  consideration  together  with  the  omnibus 
and  motor  traffic.  No  doubt  the  task  will  be  a  long  and  arduous 
one  and  will  most  probably  delay  further  progress  in  London  trans- 

portation problems  for  some  time,  though  it  is  to  be  hoped  that  dis- 
tinct benefits  in  the  future  will  accrue. 

The  London  County  Council  in  a  recent  report  stated  that  the 
work  of  reconstructing  for  electric  traction  from  Westminister  to 
Tooting  of  their  tramway  system  is  nearly  completed,  and  that  it 
expects  within  a  few  mouths  that  the  temporary  power  house  and 
sub-stations  will  be  in  working  order.  It  hopes  to  have  the  tram- 

ways in  operation  by  the  end  of  April  next,  but  judging  from  ex- 
perience it  is  probable  that  the  service  will  not  be  in  operation  until 

about  June  I. 
The  highways  committee  has  also  taken  into  consideration  the 

question  of  allowing  advertisements  of  new  electrical  cars.  It  seems 
that  the  net  receipts  for  the  year  igoi  and  1902  amounted  to  £8,500, 
and  the  committee  is  naturally  loathe  to  give  up  a  benefit  of  this 
kind.  It  fully  appreciates,  however,  the  disadvantages  of  allowing 
advertisements  to  be  plastered  all  over  cars,  and  it  recommends  that 
in  the  new  cars  advertisements  will  only  be  allowed  on  the  boards 
around  the  top  and  the  inside  of  the  ventilators  over  the  windows. 

It  is  interesting  in  these  days  of  electric  traction  to  read  a  report 
by  the  directors  of  the  London  Road  Car  Company,  who,  during 
the  last  half  year,  were  able  to  show  a  balance  at  the  credit  of 
revenue  account,  being  profits  on  the  half  year's  working  of  £18,573. 
After  making  the  usual  charge  for  £3,000  interest  on  debenture 
stock,  and  other  sums  to  depreciation,  etc.,  amounting  to  about 
£700,  the  directors  recommend  a  dividend  at  the  rate  of  5  per 
cent  per  annum  and  a  bonus  at  the  rate  of  i  per  cent  per  annum, 
£4,680  is  transferred  to  the  General  Reserve  Fund,  bringing  it  up 
to  £46,700,  and  the  remainder,  £3,945,  is  carried  forward  to  the 
next  half  year.  The  statistics  are  also  interesting,  as  they  now  have 
5321  horses  in  stock,  and  455  cars  at  work  daily.  The  number  of 
passengers  carried  during  six  months  was  36,504,894,  and  the  weekly 
average  traffic  receipts  per  car  amount  to  £17  2S.  2d.,  while  the 
weekly  average  expenditure  per  car  amounted  to  £16  6s.  6d.  This 
is  the  best  report  that  the  directors  have  been  able  to  place  before 
their  stockholders  for  some  time. 

The  Great  Northern  &  City  Railway  Company  has  now  practically 
completed  the  permanent  way  in  both  tunnels.  Rail-laying  is  being 
proceeded  .with  at  Drayton  Park  Station,  and  the  signalling  is 
practically  finished,  except  at  Drayton  Park.  The  Moorgate  Street 
and  Essex  Road  stations  are  up  to  roof-level,  and  Drayton  Park  is 
practically  finished.  Preparations  are  being  made  for  commencing 
work  on  the  Lolhbury  Station  and  liighbury.  They  could  work  the 
line  from  Drayton  Park  to  Moorgate  Street  as  a  section  within  the 
next  three  or  four  months,  but  after  serious  consideration  the 
directors  found  it  would  not  be  advantageous  to  do  so.  They  are 
working  in  cordial  co-operation  with  the  Great  Northern  Railway 
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Companj'.  The  extension  to  the  Bank  is  almost  as  important  as  that 
to  Finsbury  Park,  but  the  directors  are  determined  that  the  opening 
of  the  lines  should  not  be  contingent  upon  the  completion  of  that 
section.  As  soon  as  Finsbury  Park  Station,  under  the  Great 
Northern  Railway,  is  finished,  it  is  proposed  to  open  the  line  from 
Finsbury  Park  to  Moorgate  Street.  The  Finsbury  Park  exten- 

sion will  be  completed  by  the  end  of  the  year,  and  that  to  Loth- 
bury  by  September,  1904. 

On  Sunday  morning,  Jan.  25,  at  10  o'clock,  all  the  employees  of the  Brighton  Corporation  Tramways  met  to  present  a  testimonial  to 
T.  B.  Holliday,  the  engineer  and  manager,  as  a  token  of  their  re- 

gard and  esteem  for  him.  This  took  the  shape  of  a  handsome 
illuminated  address,  mounted  in  a  massi^'e  carved  oak  frame,  also  a 
heavily  chased  silver  cigar  case,  together  with  a  set  of  sih'er 
articles  for  the  tea  table  for  Mrs.  Holliday. 

Speaking  recently  at  a  meeting  of  the  shareholders  of  the  Londim, 
Chatham  &  Do\-er  Railway  Company,  Mr.  J.  Staats  Forbes,  the 
chairman,  touched  upon  the  provisions  of  a  bill  to  be  brought  before 
Parliament  in  the  coming  session  to  authorize  the  managing  com- 

mittee to  work  the  railways  l^y  electrical  power.  There  was  no 
doubt  that  all  companies  must  be  prepared  to  face  the  cjuestion  of 
electrical  traction  over  portions  of  their  lines.  Within  an  area  of 
some  miles  round  London,  in  the  course  of  a  short  time,  they  would 
see  electricity  playing  a  very  important  part. 

The  council  of  the  Incorporated  Municipal  Electrical  Association 
has  appointed  a  Parliamentary  committee  (in  accordance  with  the 
resolutions  set  forth  in  the  last  annual  report),  consisting  of  the 
following  gentlemen :  The  president,  ex-officio ;  Mr.  Alderman 
Pearson,  Hon.  Solicitor;  Messrs.  H.  Faraday  Proctor,  E.  T.  Ruth- 
ven-Murray,  A.  S.  Giles,  F.  A.  Newington,  V.  A.  H.  M'Cowen  and John  F.  C.  Snell.  It  has  been  arranged  that  these  gentlemen  shall 
deal  with  matters  concerning  different  districts  divided  as  follows : 
Metropolitan  and  southeastern,  southwestern,  northwestern,  north- 

eastern, Scotland,  Ireland.  The  object  the  committee  has  in  view 
is  to  obtain,  record  and  tabulate  information  which  is  likely  to 
be  of  use  either  to  the  association  as  a  body,  or  to  its  members, 
more  especially  on  the  following  points:  (i)  Parliamentary  bills 
(municipal  and  private),  (2)  Local  Government  Board  or  Board 
of  Trade  inquiries,  (3)  light  railways,  and  (4)  decisions  of  civil 
courts  in  re  tramways,  electricity  supply,  overcrowding  of  cars, 
accidents,  etc.  It  is  believed  that  by  carefully  selecting  and  tabulat- 

ing the  data  sent  in,  and  by  making  periodical  reports  information 
of  great  value  will  be  available  as  a  source  of  reference  for  members 
of  the  association  seeking  precedents  of  conditions  affecting,  or 
liable  to  affect,  their  own  undertaking,  whether  electricity  supply, 
tramways  or  telephone. 
The  Halifax  tramways  committee  have  resolved  to  reconmiend 

that  an  agreement  be  entered  into  with  James  Killingsworth,  of 
Bradford,  granting  him  the  exclusive  right  for  the  term  of  five  years 
of  carrying  parcels  on  every  tramway  running  in  the  borough  sys- 

tem, Mr.  Killingsworth  to  pay  £150  for  the  year,  and  an  advance  of 
£50  per  annum  on  that  sum  for  the  remainder  of  the  term. 
The  report  of  the  directors  of  the  London  United  Tramways 

(1901),  Limited,  with  accounts  covering  the  year  1902,  makes  a 
highly  satisfactory  showing.  The  gross  receipts  amounted  to 
£222,256,  of  which  £101,318  was  secured  as  net  revenue,  enabling 
the  payment  of  a  dividend  on  the  ordinary  shares  of  8  per  cent  for 
the  year,  leaving  £4,257  to  be  carried  forward.  The  total  number 
of  passengers  carried  during  the  year  o^■er  the  6  miles  of  route  at 
present  open  for  traffic  was  36,209,737.  It  is  announced  that  during 
the  past  few  months  arrangements  have  been  made  for  working  the 
tramways  in  friendly  relations  with  the  LInderground  Electric  Rail- 

ways of  London,  Limited,  the  company  which  controls  the  Metro- 
politan District,  the  Great  Northern,  Piccadilly  &  Brompton,  the 

Baker  Street  &  Waterloo,  and  the  Charing  Cross,  Euston  &  Hamp- 
stead  Railways,  in  pursuance  of  which  it  is  intended  that  all  the 
allied  railway  companies  and  the  Tramways  Company  shall  issue 
through  tickets  over  the  respective  systems.  It  is  also  announced 
that  Mr.  C.  T.  Yerkes  has  been  appointed  chairman  of  the  London 
United  Tramways  Company,  though  Mr.  J.  Clifton  Robinson  will 
still  continue  as  managing  director. 

The  tenders  recently  received  by  the  North-Eastern  Railway  for 
the  electrification  of  about  37  miles  of  double  track  near  Newcastle- 
on-Tyne  has  now  been  considered.  The  company  have,  as  reported 
last  month,  accepted  the  tender  of  the  British  Thomson-Houston 
Company  for  the  electrical  equipment  of  motor  coaches  and  trailer 
coaches  on  the  multiple-unit  system,  and  the  laying  of  the  third 
rail,  bonding  and  low-tension  feeders,  and  have  now  accepted  that 
of  the  British  Westinghouse  Electric  and  Manufacturing  Company 
for  the  supply  and  erection  of  high  and  low-tension  switchboards, 
rotarj'  converters,  static  transformers,  and  all  sub-station  equip- 
ment. 

The  transformation  of  the  Huddersfield  Corporation  Tramways 
from  steam  to  electric  haulage  is  now  practically  complete.  The 

work  of  conversion  was  begun  about  four  and  a  half  years  ago, 
under  the  general  supervision  of  the  borough  engineer  (Mr.  K.  F. 
Campbell),  and  has  been  carried  out  within  the  period  of  time  esti- 

mated. Thirty-six  miles  of  track  have  been  laid  or  relaid,  and  all 
the  overhead  equipment  necessary  newly  erected. 
The  eighth  annual  convention  of  the  Incorporated  Municipal 

Electrical  Association  will  be  held  at  Sunderland,  on  July  15,  16, 
17  and  18.  On  Wednesday  morning  there  will  be  a  reception  of  the 
president  and  members  of  the  Incorporated  Municipal  Electrical 

Association  by  the  Mayor  of  Sunderland  at  10  o'clock,  followed  by 
a  general  meeting,  at  which  the  president  will  give  his  address, and 
papers  will  be  read  and  discussed.  In  the  afternoon  visits  to  the 
electricity  stations  and  tramway  car  sheds,  and  shipyards  and 
engine  works  on  the  Wear  will  be  made.  On  Thursday  morning 
there  will  be  a  reception  of  the  association  by  the  Mayor  of  New- 

castle at  Newcastle,  at  10  o'clock,  followed  by  a  general  meeting  for 
the  reading  and  discussion  of  papers.  In  the  afternoon  visits  will 

lie  made  to  the  corporation's  tramway  power  house ;  Tyneside 
Power  Company's  station,  Wallsend,  and  various  works  electrically 
equipped.  On  Friday  morning  a  general  meeting  for  the  reading 
and  discussion  of  papers  will  be  held  at  Middlesbrough,  and  in  the 
afternoon  v  isits  to  various  places  of  electrical  interest  in  Middles- 
l^rough  and  Stockton  will  Ije  made.  On  Saturday  the  annual  gen- 

eral business  meeting  will  be  held  in  Sunderland  in  the  morn- 
ing. 

The  promoters  of  the  Nottinghamshire  and  Derbyshire  tramways 
have  deposited  the  estimates  prepared  by  their  engineer,  Mr.  Alfred 
Dickinson,  of  Birmingham,  showing  the  cost  of  constructing  these 
tramways,  as  set  out  in  the  bill  deposited  for  next  session.  The 
aggregate  cost  of  the  whole  scheme  is  put  down  at  £408,015,  of 
which  sum  £360,541  will  be  spent  upon  the  construction  of  the 
proposed  79  miles  of  tramways.  The  balance  will  be  spent  on  road 
widenings,  which  are  estimated  to  cost  £46,526, and  upon  land  for 
generating  station,  car  sheds,  and  depots,  which  are  estimated  to 
cost  £947.  The  capital  of  the  company  is  to  be  £750,000,  with  the 
right  to  borrow  a  further  £250,000. 

The  report  of  the  directors  of  the  Edinburgh  and  District  Tram- 
ways Company  (limited)  discloses  a  profit  for  last  year  of  £3,756 

15s.  8d.,  as  compared  with  a  loss  in  the  previous  year  of  £19,528 
IIS.  id.  The  total  receipts  were  £204,970  los.  7d.,  and  the  total  ex- 

penses, including  corporation  charges,  £77,879  19s.  8d.,  amounted 
to  £201,213  4S-  iid-  After  making  provision  for  the  rent  up  to 
Dec.  31  last,  and  also  for  the  interest  on  the  debentures,  etc.,  there 
remains  a  balance  of  £122,  15s.  at  the  credit  of  the  net  revenue 
account. 

Mr.  Harry  Richardson,  A.U.I.E.E.,  of  Newcastle,  has  been 
appointed  electrical  engineer  for  the  city  in  place  of  Mr.  W.  H. 
Tittensor,  who  was  appointed  to  the  charge  of  the  corporation 
works  at  Preston.  For  nearly  two  years  Mr.  Richardson  has  had 
charge  of  the  erection  and  construction  of  the  Newcastle-on-Tyne 
tramway  undertaking  under  Mr.  A.  E.  Le  Rossignol. 
The  Halifax  tramways  committee  have  decided,  by  a  majority, 

not  to  carry  out  the  proposed  construction  of  a  "lift"  or  incline tramway  at  Salterhebble  at  a  cost  of  £12,000. 
In  two  of  the  tramway  bills  to  be  discussed  in  the  coming  session 

powers  are  asked  to  authorize  the  use  of  electric  cars  in  the  districts 
of  Stroud,  Gloucestershire,  and  Rochester,  Kent,  worked  by  the 
o\-erhead  system,  but  without  rails.  The  cars  will  be  connected  to 
the  trolley  wire  by  a  flexible  cable,  and  would  be  steered  in  the 
road  like  any  other  vehicle. 
The  contractor  has  made  a  beginning  with  the  laying  of  the 

rails  for  the  Houghton-le-Spring  &  District  Tramways  system, 
which  is  intended  to  carry  goods  as  well  as  passengers.  The  main 
line  will  start  at  Grangetown,  Sunderland,  and  pass  through  Ry- 
hope,  Ryhope  Colliery,  Tunstall,  New  Silkworth,  East  Herrington, 
New  Herrington,  Philadelphia,  Newbottle,  Houghton-le-Sprmg, 
Hetton-le-Hole,  Easington  Lane,  on  to  Easington,  and  there  will  be 
branch  lines  from  New  Silkworth  to  Sunderland,  near  Low  Barnes, 
from  New  Herrington  and  Philadelphia  to  Penshaw  Station,  and 
from  Houghton  -le-Spring  to  Fence  Houses,  a  total  length  of  about 
20  miles  and  embracing  a  population  of  about  60,000,  exclusive  of 
the  Borough  of  Sunderland  with  its  population  of  150. 000,  thereby 
affording  direct  communication  with  the  borough  and  the  popular 
sea  resorts  of  Roker  and  Ryhope.  It  is  proposed  to  extend  the  line 
from  Penshaw  Station  across  the  River  Wear  to  Washington, 
Usworth,  and  along  the  New  Road  to  the  Felling,  and  thereby 
affording  communication  with  Gateshead  and  Newcastle.  It  is  in- 

tended to  construct  the  tramways  on  the  overhead  system.  The 
engineers  are  Messrs.  D.  Balfour  &  Son,  civil  engineers,  and  Messrs. 
Handcock  and  Dykes,  electrical  engineers,  both  of  Newcastle-on- 
Tyne  and  London. 

At  a  meeting  of  the  electric  power  and  lighting  committee  of  the 
Liverpool  Corporation,  the  resignation,  owing  to  ill-health,  was 
received  of  Mr.  A.  Bromley  Holmes,  city  electrical  engineer.  The 
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resignation  was  accepted  and  the  committee  recommended  Mr. 

Holmes'  appointment  as  consulting  electrical  engineer,  at  a  salary 
of  £1,000,  his  former  salary  being  £1,800.  It  was  also  decided 
to  recommend  the  appointment  as  resident  electrical  engineer  of 

Mr.  A.  Clough,  Mr.  Holmes'  deputy,  and  that  his  salary  be  in- 
creased from  £700  to  £800  a  year. 

The  highways  committee  have  given  Messrs.  P.  &  W.  Maclellan 
&  Company,  of  Glasgow,  the  contract  for  2775  tons  of  track  rails, 
1470  tons  of  slot  rails,  and  705  tons  of  conductor  tees,  etc.,  their 
tender  amounting  to  £33,876.  The  firm  propose,  and  the  committee 
have  agreed  to  permit  them,  to  obtain  the  bolts  and  nuts  from 
Messrs.  Ibbotson  &  Brothers,  of  Sheffield,  while  the  rails,  etc.,  will 

\)v  oblaiiied  from  the  Societe  Anonyme  des  Acieries  d'Angleiu',  Bel- 
gium, who  are  the  sub-contractors  under  a  contract  of  a  similar 

character  accepted  in  March  last. 
Mr.  James  Fisher,  brother  of  Mr.  Peter  Fisher,  manager  of  the. 

Dundee  Corporation  Tramways,  has  been  appointed  traffic  super- 
intendent of  the  tramway  system  in  Kirkcaldy.  Mr.  Fisher,  who 

was  an  inspector  in  Dundee,  has  a  thorough  knowledge  of  the  work, 
and  Kirkcaldy  nuist  he  congratulated  on  securing  his  services. 

At  the  fifteenth  ordinary  general  meeting  of  the  Central  London 
Ftailway  after  the  usual  reports  referred  to  elsewhere  had  been  pre- 

sented the  chairman  stated  that  the  subject  of  the  A  entilation  of  the 
tunnel  was  receiving  the  most  serious  consideration,  and  that  the 
very  best  scientitic  advice  had  been  called  on.  A  huge  electric  fan 
is  being  established  at  Shepherd's  Bush,  by  which  it  is  proposed  to 
e.xhaust  the  air  in  the  tunnel  during  the  few  hours  when  the  rail- 

way is  shut  down  at  night,  the  doors  leading  to  the  several  sta- 
tions being  closed  at  that  time.  In  addition  the  company  intends 

putting  in  a  plant  at  the  Bank  station,  and  at  that  point  force  air 
mto  the  dead  end,  where  the  trains  are  shunted,  as  this  is  naturally 
the  place  where  the  foulest  air  exists.  The  company  has  installed 

four  additional  lifts  at  the  Shepherd's  Bush  station,  as  the  traffic 
was  altogethe  rtoo  great  for  the  plant  that  had  been  installed. 
An  interesting  decision  was  rendered  recently  by  Sir  Richard 

Harrington  and  jury  in  Birmingham  in  which  the  City  of  Birming- 
ham Tramways  Company,  Limited,  had  to  pay  damages  amounting 

to  about  £33  for  the  value  of  a  trap,  which  had  been  smashed  when 
traveling  along  the  route  of  their  line.  It  was  contended  that  the 
paving-stones  were  from  2  ins.  to  2'/  ins.  above  the  level  of  the 
track,  and  that  the  wheels  of  the  trap  jammed  in  the  groove  that 
was  made,  thereby  breaking  the  axles  and  causing  the  damage.  -The 
decision  was  rendered  according  to  Sec.  25  of  the  Tramways  Act, 
which  obliges  tramway  companies  to  lay  and  maintain  the  tram- 

ways in  such  a  manner  that  the  uppermost  surface  of  the  rails 
should  be  on  a  level  with  the  road. 
The  St.  Pancras  Council  has  again  decided  against  the  innova- 

tion of  tramways  in  Tottenham  Court  Road,  it  being  urged  that 
tramways  would  spoil  the  trade  in  the  locality  and  spoil  the  looks  of 
what  is  now  "a  magnificent  avenue."  There  appears  no  doubt  Init 
that  tramways  in  the  north  of  London  are  a  great  boon  to  the  work- 

ing classes,  and  it  seems  an  absurd  thing  that  the  St.  Pancras 
Council  should  prevent  the  existing  tramways  crossing  Euston  Road 
and  going  down  Tottenham  Court  Road  to  Holborn,  which  would 
enhance  their  value  to  the  public  enormously.  Tottenham  C"url 
Road  is  a  wide  street,  and  could  well  accommodate  these  tram- 
ways. 
The  half  yearly  meeting  of  the  shareholders  of  the  Liverpool 

Overhead  Railway  recently  took  place  when  it  was  intimated  by  Sir 
William  B.  Forwood  that  arrangements  were  all  but  completed 
by  which  their  railway  would  shortly  be  connected  with  the  Lan- 
cashier  and  Yorkshire  Railway  at  Seaforth.  A  bill  is  also  being 
deposited  by  the  Cheshire  lines  for  the  purpose  of  connecting  their 
system  at  St.  Michael's  with  the  overhead  railwaj^,  and  a  bill  has 
also  been  deposited  for  the  purpose  of  making  a  line  from  the 
Seaforth  Sands  station  to  Sefton,  and  there  to  join  the  Southport 
and  Cheshire  line  extension.  Should  these  bills  be  passed  and  the 
construction  done  a  loop  line  will  be  established  round  Liverpool 
which  would  naturally  enhance  the  value  of  the  railway  to  a  large 
extent. 

The  formal  opening  ceremony  of  the  Rotherham  Corpora- 
tion Tramways  took  place  this  month  with  considerable  ceremony, 

three  double-deck  cars  having  been  decorated  for  the  occasion. 
The  total  length  of  the  route  is  about  8  miles,  and  the  contracts 
which  the  committee  have  accepted  for  the  tramcars,  wire,  over- 

head work,  cables,  rolling  stock,  engines,  dynamos,  etc.,  together 
with  the  cost  of  the  car  sheds,  amounts  to  a  lidle  ovev  £100,488. 
The  rails  weigh  89^  lbs.  per  yard,  and  were  made  by  Walter  Scott. 
Limited,  of  the  Leeds  Steel  Works.  The  points  and  crossings  have 
been  supplied  by  Hadfield  &  Company,  of  Sheffield,  and  are  of  that 
company's  patent  manganese  cast  steel.  The  Roeblings  furnished 
the  wires  used  for  the  overhead  work,  and  the  trolley  poles  have 
been  supplied  by  Stewarts  &  Lloyd,  of  Glasgow  and  Birmingham. 
The  cables  are  by  Glover  &  Company,  of  Manchester,  the  cars  by 
Dick,  Kerr  &  Company,  with  Brill  trucks,  and  the  wheels,  which 

have  been  guaranteed  to  run  55,000  miles,  are  by  John  Baker  & 
Company,  of  Rotherham.  The  cars  are  of  the  double-deck  type, 
weighing  Sy^  tons  and  seating  fifty-four  passengers,  and  of  the 
single-deck  type,  weighing  7^  tons  and  accommodating  twenty- 
eight  passengers. 

Recently  mention  was  made  that  the  London  County  Council  had 
given  Dick,  Kerr  &  Company  a  contract  for  about  11  miles  of  con- 

duit work,  and  that  roughly  the  same  amount  had  also  been  given 
to  J.  G.  White  &  Company.  Dick,  Kerr  &  Company  have  kindly 
furnished  a  few  further  particulars  relating  to  their  half  of  the 
contract.  The  contract  includes  relaying  the  horse  lines  in  the 
Old  Kent  Road,  New  Cross  Road  and  Greenwich  Road,  as  a  con- 

duit tramway  with  double-track  throughout,  excepting  a  short 
kngth  in  London  Street,  which,  owing  to  the  difficulties  in  widening, 
will  still  have  to  remain  single  track.  It  also  embraces  equipping 
the  conduits  with  conductor  rails,  etc..  for  working  the  cars  by 
electricity,  and  the  special  track  work  at  the  junction  of  the  tram- 

way in  Queen's  road,  Camberwell,  and  at  the  junction  of  New 
Cross  Road  with  the  l.ewisliam  High  Road  and  Blackheath  Road, 
along  which  tramways  will  be  constructed  at  a  later  date.  Pro- 
\ision  is  also  made  for  joining  the  tramways  in  South  Street  to 
those  in  the  Greenwich  High  Road,  when  that  section  is  converted, 
junctions  have  to  be  left  for  three  existing  car  depots  at  Bowles 
Road,  Leo  Street  and  Old  Woolwich  Road,  and  for  a  nev^^  depot, 
which  is  to  be  built  east  of  New  Cross  Gate.  The.  total  mileage 
length  amounts  to  nearly  11  miles,  and  has  to  be  completed  by 
September  i,  1903.  The  total  estimated  value  of  the  work  is 
£102,066  2S.  lid.,  and  is  to  be  of  similar  construction  to  that 
;'dopted  on  the  lines  of  the  Westminster  Bridge  to  Tooting.  The 
whole  work  is  to  be  'carried  out  to  the  plans  and  specifications  of 
Maurice  Fitzmaurice,  chief  engineer  to  the  London  County  Council. 
The  special  track  work  at  the  junctions  will  be  made  by  the  Lorain 
Steel  Company,  and  laid  by  the  principal  contractors.  Special  ar- 

rangements have  been  made  for  altering  the  bridges  which  cross  the 
Surrey  Canal  and  the  London  &  Brighton  and  South-Eastern  Rail- 

way Company,  at  New  Cross  and  London  Street,  to  allow  of  a 
sufficient  depth  in  the  ground  for  the  construction  of  the  conduit. 
In  connection  with  the  first  contract  given  by  the  London  County 
Council  for  electrification  of  their  lines,  Dick,  Kerr  &  Company 
have  already  delivered  forty-five  cars  and  part  of  the  large  1500-kw 
generators  for  the  temporary  Loughborough  power  house.  It  took 
eighteen  horses  to  draw  the  huge  armature  across  London,  weigh- 

ing, as  it  did,  26  tons.  A.  C.  S. 
 ♦♦♦^  

STREET  RAILWAYS  IN  NEW  HAMPSHIRE 

The  report  of  the  Railroad  Commissioners  of  New  Hampshire 
shows  that  street  railway  construction  proceeded  rapidly  during 
the  year.  The  mileage  of  the  State  is  now  226  miles,  as  against 
138  miles  July  i,  1901,  and  the  capitalization,  exclusive  of  current 
liabilities,  has  been  increased  from  $2,964,339  to  $5,659,083. 

During  the  year  the  Concord  &  Manchester,  the  Berlin,  the 
Hudson,  Pelham  &  Salem,  the  Portsmouth  &  Exeter,  the  Haver- 

hill, Plaistow  &  Newton,  the  Haverhill  &  Plaistow  and  the  Sea- 
brook  &  Hampton  Beach  Railways  were  completed  and  placed  in 
operation.  The  Claremont  Street  Railway,  the  Dover  &  Eliot 
Street  Railway  and  the  extension  of  the  Keene  Street  Railway  to 
Swanzey  were  partially  built.  The  Manchester  &  Haverhill  and 
the  Newport  &  Sunapee  Railways,  which  were  authorized  to  issue 
stock  and  bonds,  have  done  nothing  toward  completing  their roads. 

An  examination  of  the  returns  of  the  com|)anies  shows  that 
only  one,  the  Manchester  Street  Railway,  which  serves  a  popula- 

tion of  65.000,  showed  a  divisible  income  from  operation  of  6  per 
cent  on  the  par  \'alue  of  its  stock,  which  was  only  3  per  cent  on  the 
cost  to  the  present  owners.  The  Exeter,  Hampton  &  Amesbury 
Company  paid  a  3  per  cent  dividend,  amounting  to  $8,250.  but  its 
divisible  income  was  only  $6,450.  No  other  company  paid  divi- 

dends. The  Chester  &  Derry  Company  returned  a  surplus  of 
$448.88  for  the  year,  or  a  little  more  than  one-third  of  i  per  cent 
on  its  stock:  the  Concord  Company  a  surplus  of  $726.28,  or  less 
than  I  p.er  cent;  Keene  Company  a  surplus  of  $1,221.66  upon  a 
capital  of  $24,25(3;  the  Portsmouth  Comijany,  with  no  debt  and  no 
taxes  to  pay,  a  surijlus  of  $4,696.98,  or  less  than  i  jjcr  cent  on  its 
cost,  which  was  $470,583.11;  and  the  Laeonia  Company  failed  to 
meet  its  operating  expenses  and  fixed  charges  by  $1,904.65.  In 

concluding,  the  Railroad  Commissioners  say:  "All  the  populous 
centers  of  our  State  are  now  supplied  with  electric  roads,  and  the 
building  of  the  future,  if  in  new  territory,  must  be  in  the  country 
districts.  The  great  bulk  of  the  patronage  of  the  roads  we  have 
is  that  of  pleasure-seekers,  and  is  secured  by  large  outlays  for 
casinos,  theaters,  ]);irks  and  other  attractions,  the  use  of  which  is 
necessarily  confined  to  the  summer  season.    We  have  but  one  city 
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large  enough  to  support  an  electric  railway  used  exclusively  for 
business  purposes,  and  the  car  receipts  in  that  are  to  a  great  ex- 

tent from  pleasure  travel,  without  which  it  could  not  pay  a  divi- 

dend." 

THE  CONVENTION  OF  MUNICIPAL  OWNERSHIP  AND 
PUBLIC  FRANCHISES 

This  convention,  which  was  held  last  week  at  the  Reform  Club 
in  New  York,  was  concluded  Feb.  27.  As  already  announced  in 
these  columns,  papers  were  read  both  for  and  against  municipal 
ownership  of  companies  operating  under  public  franchises.  The 
sessions  on  Feb.  25  were  devoted  to  a  general  discussion  of  the 
topic  and  to  the  subject  of  transportation;  those  on  Feb.  26  to 
gas  and  electric  lighting,  water  and  telephones.  The  taxation  and 
regulation  of  companies  was  the  subject  of  the  papers  delivered 
on  Feb.  27. 

Three  papers  read  at  the  meeting  on  Wednesday,  i.  e.,  those  of 
Messrs.  Porter,  Brandeis  and  Donald,  are  printed  elsewhere  in 
this  issue.  Another  speaker  was  C.  R.  Bellamy,  of  the  Liverpool 
Corporation  Tramways;  that  city  took  over  the  local  system  in 
1897.  Electric  traction  was  adopted  throughout  the  system  and 
other  improvements  were  made.  The  carrying  capacity  was 
doubled.    This  table  was  quoted  to  show  the  results: 

Percentage 

1897  1902  increase 
Passengers   58.409.084         109,335,585  184.66 
Mileage   6,013,180  11,790,815  96.08 
Receipts  $1,395,552         $2,431,320  74.25 

A  unit  fare  of  i  penny  had  been  established,  carrying  a  passen- 
ger an  average  distance  of  2  1-3  miles.  The  length  of  the  system 

is  loi  miles.  The  population  of  Liverpool  is  about  750,000.  Mr. 

Bellamy  continued:  "The  gain  to  the  traveling  public  during  last 
3ear  amounted  to  £320,000  (or  $1,536,000)  as  a  result  of  lower 
fares.  The  employees  gained  £40,000  (or  $192,000),  with  free  uni- 

form clothing.  Notwithstanding  these  important  concessions,  the 
gross  profits  amounted  to  9J^  per  cent,  after  maintaining  the  roll- 

ing stock,  permanent  way  and  machinery  in  the  highest  state  of 
efficiency.  Six  per  cent  of  this  amount  has  gone  to  interest  and 
sinking  fund,  2)2  per  cent  to  a  general  reserve  or  depreciation 
fund  and  the  remainder,  amounting  to  £25,000  (or  $120,000), 
transferred  to  the  relief  of  the  local  taxes." 
An  interesting  paper  from  Charles  T.  Yerkes,  of  London,  was 

also  read.    It  will  be  published  in  an  early  issue  of  this  paper. 
Edward  M.  Shepard,  counsel  to  the  Rapid  Transit  Commission 

in  New  York  and  late  candidate  for  Mayor,  then  reviewed  the  his- 
tory of  rapid  transit  in  New  York  since  1891.  The  feature  of  the 

contracts  with  the  Belmont-McDonald  subway  syndicate,  he  said, 
were  that  tlu-y  protected  the  city  from  all  possibility  of  loss.  He added : 

"Those  who  criticise  the  commission  for  having  granted  too 
long  a  lease  to  the  contractor  in  the  case  of  the  present  tunnel 
must  remember  that  until  three  years  ago  not  one  financier  dared 
to  tmdertake  the  construction  of  such  a  subway.  It  is  no  secret 
I  tell  you  when  I  say  that  I,  as  counsel  for  the  Rapid  Transit 
Commission,  consulted  with  the  Vanderbilts,the  Goulds  and  many 
others.   Without  exception  they  said  the  plan  was  impossible." 

After  making  his  estimate  of  what  the  contract  has  proved  to  be 
worth,  which  he  thought  was  between  $30,000,000  and  $50,000,000, 
Mr.  Shepard  explained  that  since  that  proof  had  come  it  was 
easier  for  the  city  to  get  advantageous  terms  in  building  its  tun- 

nels.   The  Brooklyn  extension  had  shown  this. 

"We  are  committed  to  municipal  construction,"  said  the  speaker. 
"Undoubtedly  it  will  be  our  course  in  future.  I've  no  doubt  that 
the  terms  of  future  leases  to  contractors  will  be  abridged.  For 
my  part,  I  see  no  reason  why  we  should  not  have  one  soon  with 
a  twenty-year  limit  instead  of  the  fifty  and  thirty-five-year  terms 
of  the  Manhattan-Bronx  and  Brooklyn  contracts." 

He  compared  the  building  of  tunnels  with  the  building  of  court 
houses  or  reservoirs.  The  city  in  each  case  let  the  contract  for 
construction  because  it  was  more  economical  than  to  do  the  work 
itself. 

"There  has  been  a  public  misapprehension  about  the  city's 
powers,"  he  said.  "The  city  does  not  abdicate  its  rights,  even during  the  time  it  leases  the  underground  road  to  the  builder, 
During  the  fifty  or  thirty-five  years  it  will  control  absolutely  the 
conditions  of  the  road's  operation.  If  the  contractor  fails  to  comt 
up  to  requirements  in  every  detail  the  city  can  even  take  over  the 
control  of  the  line.  The  contracts  provide  how  the  road  shall  be 
operated  down  to  the  minutest  particular." 

Mr.  Shepard  said  he  was  not  prepared  to  say  the  time  was  ripe 
for  American  municipalities  to  buy,  build  and  run  their  railroads 

from  the  start.  He  considered  New  York's  present  form  of  mu- nicipal ownership  adequate. 
The  speakers  on  Feb.  26  included  J.  B.  Cahoon,  secretary  and 

ex-president  of  the  National  Electric  Light  Association;  Edw.  B. 
Ellicott,  of  Chicago;  U.  N.  Bethell,  general  superintendent  of  the 
New  York  Telephone  Company;  William  R.  Hill,  ex-president  of 
the  American  Water  Works  Association,  and  Hon.  J.  De  Witt 
Warner. 

On  Feb.  28,  Professor  E.  R.  A.  Seligman,  of  Columbia  Univer- 
city,  cited  the  Michigan  method  as  the  best  one  to  measure  fran- chise values. 

"That  method  is  this,"  he  said.  "Subtract  the  value  of  the 
physical  tangible  property  from  the  value  of  the  corporation's 
securities  and  you  have  the  franchise  value.  If  you  can't  get  at  the 
value  of  the  securities,  then  take  the  total  gross  earnings  plus  the 
total  income  from  other  sources  and  deduct  5  per  cent  of  the 
tangible  property  plus  the  operation  expenses  and  then  capitalize 

the  remainder  at  7  per  cent  and  call  it  the  value  of  the  company's 
non-physical  property  or  franchise." 
Wheeler  H.  Peckham  said  there  was  no  difTerence  between  tax- 

ing income  and  capital;  that  no  matter  how  a  street  railway  com- 
pany might  be  taxed,  the  real  fact  was  that  the  passengers  in  the 

cars  paid  the  taxes.  When  a  company  pays  so  much  in  dividends 
that  its  stockholders  received  more  interest  than  that  which  other 
capital  similarly  invested  pays  it  is  a  disgrace  to  the  city  and  State. 

Before  the  franchise  tax  discussion  the  convention  listened  to 

Dr.  Charlton  T.  Lewis  on  the  subject  of  "How  Should  Public 
Service  Corporations  Be  Controlled?"  The  speaker  attacked  the 
wave  of  municipal  socialism  that  has  swept  over  Great  Britain 
and  said  the  great  public  utility  corporations  were  the  best  agents 
for  the  management  of  sucli  utilities. 

WORK  ON  PENNSYLVANIA  TUNNEL  BEGUN 

Actual  work  on  the  North  River  section  of  the  great  Pennsyl- 
vania tunnel  was  begun  in  New  York  Feb.  25,  when  a  gang  of 

workmen  started  to  tear  down  some  old  tenements  and  warehouses 
at  the  foot  of  West  Thirty-Second  Street.  The  first  board  was 
ripped  off  in  the  presence  of  Chief  Engineer  Charles  M.  Jacobs, 
of  the  North  River  Division;  Alfred  Noble,  who  is  in  charge  of 
the  East  River  tunnel,  and  the  members  of  their  staffs.  A  shaft 
will  be  sunk  as  soon  as  the  ground  is  cleared.  The  North 
River  section  extends  from  a  point  in  the  center  of  the  North  River 
to  the  site  of  the  terminal  station  at  Seventh  and  Eighth  Avenues 
and  Thirty-Second  lo  Thirty-Fourth  Streets,  New  York.  For  the 
sinking  of  the  shaft  the  plant  of  an  iron  works,  besides  several 
small  buildings,  will  be  razed.  The  shaft,  upon  which  work  has 
just  been  begun,  will  extend  down  to  the  level  of  the  tunnel,  and 
then  the  work  will  be  pushed  west  under  the  river  and  east  under 
the  city  to  connect  with  other  sections.  There  are  four  of  these — 
one  extending  from  the  terminal  east  to  a  point  under  the  center 
of  the  East  River,  one  on  Long  Island  and  one  in  New  Jersey, 
besides  the  one  which  is  now  under  construction. 

In  the  annual  report  of  President  Cassatt,  of  the  Pennsylvania 
Railroad  Company,  prominence  is  given  the  plans  for  the  building 
of  the  tunnel  through  New  York  and  the  establishing  of  a  station 
in  this  city,  together  with  the  important  connections  secured  by 
this  project.  This  is  really  the  first  definite  official  statement  of 
the  plans  since  the  granting  of  the  franchise.  The  route  is  out- 

lined as  follows: 
The  tunnel  extension  into  New  York  commences  at  a  point  on  your  United 

New  Jersey  Railroad  about  a  mile  east  of  Newark,  whence  a  double-track 
road  will  be  constructed  by  the  Pennsylvania,  New  Jersey  and  New  York 
Railroad  Company  on  an  elevated  line  to  Weehawken,  and  thence  by  tunnel 
under  Bergen  Hill  and  the  North  River  to  a  connection  on  the  boundary  line 
between  the  States  of  New  York  and  New  Jersey,  with  the  line  of  the  Penn- 
';ylvania.  New  York  and  Long  Island  l^ailroad.  The  latter  company  is  to 
complete  the  line  from  that  point  under  the  North  River,  the  city  of  New 
York,  the  East  River  and  Long  Island  City,  to  a  junction  with  your  Long 
Island  Railroad  near  Thompson  Avenue  in  that  city.  It  will  also  make  con- 

nection with  the  New  York  Connecting  Railroad,  and  through  it  with  the  New 
York,  New  Haven  &  Hartford  Railroad,  and  thus  provide  an  all-rail  passenger 
route  between  your  system  and  New  England. 

The  provisions  of  the  franchise  covering  the  privileges  extended 
the  company  and  the  compensation  exacted  are  related  in  detail 
and  include  the  construction. 

First — Of  a  railway  consisting  of  two  double-track  lines,  starting  from  ad- 
jacent points  under  the  Hudson  River,  on  the  line  between  the  States  of  New 

York  and  New  Jersey,  and  running  eastwardly  through  New  York  City,  one 
under  Thirty-First  Street  and  the  other  under  Thirty-Second  Street,  and 
thence  under  the  East  River  and  Long  Island  City  to  a  surface  terminus  near 
Thompson  Avenue  in  that  city. 

Second — The  construction  of  a  terminal  station  between  Thirty-First  and 
Thirty-Second  Streets  and  Seventh  and  NiiAtb,  Ave.taues,  in  New  York,,  and 
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for  that  purpose  the  closing  and  occupancy  of  Thirty-Second  Street  between 
the  avenues  named. 
Third — The  construction  of  a  third  double-track  railway  from  this  terminal 

station  under  Thirty-Third  Street  and  to  and  under  the  East  River  to  the 
terminus  near  Thompson  Avenue. 

Fourth — The  construction  of  additional  hacks  on  Thirty-First,  Thirty-Second 
and  Thirty-Third  Streets  necessary  for  the  operation  of  the  railway  and 
station. 

Fifth — The  occupancy  of  ground  under  Thirty-Third  Street  and  east  and 
west  of  Fourth  Avenue  for  a  local  station. 

Sixth — The  maintenance  and  operation  of  the  necessary  cables,  wires  and 
conduits  under  and  along  the  route  of  the  lailway  for  power,  heating,  light  anil 
other  necessary  purposes. 

Seventh — The  right  to  use  private  property,  lawfully  acquired,  for  its  cor- 
porate purposes  in  connection  with  the  construction  and  operation  of  the 

tunnel,  and 
Eighth — The  right  to  maintain  and  operate  the  railroad  in  perpetuity. 

  

ATTORNEY-GENERAL   OF  WISCONSIN  SAYS  RAILROAD 
COMMISSIONER  HAS  POWER  TO  INQUIRE  INTO 

RAILROAD  AFFAIRS 

On  May  i  the  company  cancelled  $20,000  of  the  remaining 
$250,000  7  per  cent  first  mortgage  bonds  of  the  Minneapolis 
Street  Railway  Company,  redeeming  them  in  cash. 
The  following  are  detailed  statements  of  the  operations  of  the 

company  for  the  fiscal  year  ending  Dec.  31,  1902: 

MONTHLY  STATEMENT  OF  GROSS  EARNINGS— 1902 

Passenger  Miscellaneous  Total 
Earnings       Earnings  Earnings 

January    $270,485  $1,673  $272,159 
February    243,140  1,631  244,780 
March    277,575  1.808  279,382 
April   261,456  1,787  263,243 
May    295,152  1,839  296,991 
June    308,131  1,752  309.884 
July    335.716  1,737  337.4S2 
August    321.842  -,692  323,534 
September    337.965  1,704  339.669 
October   302,634  1,682  304,317 
November    307,756  1,712  309,468 
December    329,686  1,645  33i,33i 

In  an  opinion  holding  that  electric  railways  are  required  to  report 
to  the  State  Railroad  Commissioner  the  same  as  steam  roads,  Attor- 

ney-General Sturdevant,  of  Wisconsin,  interprets  the  statute  giving 
the  commissioner  certain  powers  to  inquire  into  the  affairs  of  rail- 

road companies  in  general.  The  commissioner  asked  the  Attorney- 
General  if  section  1795  of  the  statutes  of  1898,  which  requires  that 
"all  railroad  corporations  hereafter  organized  shall  within  ten  days 
after  beginning  operations  as  a  common  carrier,  give  notice  in 
writing  to  the  Railroad  Commissioner  of  the  natiie  of  the  com- 

pany, date  of  beginning  its  business  as  a  carrier,  names  of  termi- 
nals and  the  names  and  residences  of  the  principal  officers,"  ap- 

plied to  electric  railways.  In  holding  that  it  did  the  Attorney- 
General,  in  his  opinion,  says:  "A  railroad  company  doing  busi- 

ness as  a  common  carrier  is  certainly  within  the  words  of  the 

statute,  and  the  words  'railroad  corporations'  certainly  include  a 
railroad  operated  by  electric  power,  as  well  as  one  operated  by 
steam  power.  The  evident  object  of  section  1795,  in  requiring  re- 

ports from  railroad  companies,  is  to  give  the  commissioner  infor- 
mation of  the  business  operations  of  railroad  companies  in  order 

that  he  may  perform  his  duties  under  the  statute  with  reference  to 
such  companies.  The  State  is  also  interested  in  these  electric  rail- 

ways, for  the  reason  that  they  pay  license  fees  to  the  corporations 
through  which  they  run  under  the  provisions  of  chapter  354,  laws 

of  1899,  and  the  State  receives  a  portion  of  these  license  fees." 
 ¥^  

ANNUAL  REPORT  OF  THE  TWIN  CITY  RAPID  TRANSIT 
COMPANY 

The  report  of  the  Twin  City  Rapid  Transit  Coin;  any,  of  "Min- neapolis, for  the  year  ended  Dec.  31,  1902,  has  just  been  made 
public.  President  Lowry,  of  the  company,  in  presenting  the  re- 

port, calls  attention  to  the  present  properties  controlled  by  the 
company  and  points  out  their  fine  physical  condition,  and  says 
that  in  order  to  meet  the  growth  of  the  property  steps  have  been 
taken  to  provide  additional  power  facilities.  According  to  Mr. 
Lowry,  the  new  power  plant,  for  which  plans  have  been  drawn,  is 
expected  to  be  fully  completed  during  1904. 
The  report  shows  that  the  gross  earnings  for  the  year  were 

$3,612,211,  an  increase  of  13.81  per  cent  over  1901,  and  that  the 
net  earnings  were  $1,982,041.34,  an  increase  of  12.71  per  cent  over 
1901.  The  company  has  operated  the  property,  including  taxes, 
for  49.30  per  cent  of  the  gross  earnings,  as  compared  with  48.35 
per  cent  for  the  preceding  year.  The  increase  in  operating  ex- 

penses over  the  previous  year  is  largely  due  to  increase  in  wages 
and  abnormal  cost  of  fuel,  the  increase  in  wages  alone  adding  2 
per  cent  to  the  operating  expense. 

After  paying  all  fixed  charges  and  7  per  cent  dividends  on  the 
preferred  stock,  there  is  a  balance  in  the  net  income  of  $1,060,324, 
being  7.06  per  cent  upon  the  common  stock,  as  compared  with 
5.87  per  cent  for  the  previous  year. 
From  this  surplus,  four  quarterly  dividends  of  i]4  per  cent 

each,  amounting  to  $769,262,  or  5  per  cent,  have  been  declared  on 
the  common  stock,  leaving  a  balance  of  $291,061,  which  has  been 
passed  to  the  surplus  account. 

The  company  has  sold  $1,501,000  of  its  common  stock  to  its 
stockholders  at  par,  said  stock  carrying  with  it  the  dividend  for  the 
last  quarter  of  the  year.  The  proceeds  from  the  sale  of  this  stock 
have  been  partly  used  to  pay  the  cost  of  improvements  to  the 
properties  during  the  current  year,  and  the  balance  will  be  used 
toward  paying  for  improvements  the  ensuing  year. 

$3,591,548         $20,662  $3,612,210 
STATEMENT  OF  RECEIPTS  AND  EXPENDITURES— 1902 

KECEIPTS 

Passenger  earnings   •  $3,591,549 
Miscellaneous  earnings    20,662 

Total  earnings    $3,612,211 

EXPENSES 

Maintenance  of  way  and  structures    $83,135 
Maintenance  of  equipment    196,521 
Operation  of  power  plant   269,224 
Car  service    745,771 
General  expense    153.706 
Legal  expense   23,000 
Injuries  and  damages    138,445 
Insurance    20,365 

Total  operating    $1,630,170 
Net  earnings  from  operation    1,982,041 
Interest  on  debt  and  taxes   711,717 

Surplus  applicable  to  dividends    $1,270,324 

Dividends  preferred  stock   $210,000 
Dividends  common  stock    769,262 

Total  dividends    $979,263 

Transferred  to  general  surplus  account   $291,061 
Per  cent  total  operating   (including  taxes)    to  total 
earnings    49.3 

GENERAL  BALANCE  SHEET— DECEMBER  31,  1902 
RESOURCES 

Roadway,  equipment,  real  estate,  buildings, 
machinery,  tools  and  securities  in  treasury.  $32,989,594 

Current  assets    350,197 
Notes  and  accounts  receivable   $32,349 
Cash  in  banks   646,072 
Stores — materials  and  supplies   171,776 

$33,839,791 LIABILITIES 
Capital  stock    $19,511,000 
Common  stock   $16,511,000 
Preferred  stock    3,000,000 
Funded  debt    10,868,000 
Minneapolis  Street  Railway  Company   4,980,000 
The  St.  Paul  City  Railway  Company   4,388,000 
Minneapolis  &  St.  Paul  Suburban  Railway 
Company    500,000 

Consolidated  5  per  cent  mortgage  bonds.  . .  1,000,000 
Current  liabilities    469,445 
Unpaid  vouchers  and  accounts   55.762 
Interest  accrued  and  not  due   207,296 
Dividend  common  stock,  payable  Feb.  15, 
1903    206,387 

Income  account,  surplus   2,991,346 

$33,839,791 
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STATEAIEiNT  OF  FUNDED  DEBT— JANUARY  1,  1903 
BONDS 

Minneapolis  Street  Railway  Company — 
Total  Annual 
Debt  Interest 

First  mortgage,  7  per  cent,  due  1910               $230,000  $16,100 
Second  mortgage,  6  per  cent,  due  1913              600,000  36,000 
First  consolidated  mortgage,  5  per  cent, 

due  

1919                                                   4,150,000  207,500 

$4,980,000 The  St,  Paul  City  Railway  Company — 
First  mortgage,  6  per  cent,  due  1932-34   680,000 
Cable  consolidated  mortgage,  5  per  cent, 
due  1937    3,708,000 

$4,388,000 Minneapolis  &  St.  Paul  Suburban  Railway  Company- 
First  mortgage,  5  per  cent,  due  1924   $500,000 
Minneapolis  Street  Railway  Company  and  the  St. 

Railway  Company — 
Consolidated  mortgage,  5  per  cent,  due  1911.  $[,000,000 

$259,600 

$40,800 185,400 

$226,200 

$25,000 
Paul  City 

$50,000 Total   $10,868,000 
TRACK  MILEAGE  AND  PASSENGER  EARNINGS  PER 

Total  miles  single  track   
Total  miles  double  track   
Total  miles  special  track   
Total  miles  all  track  reduced  to  single  
Total  miles  street  occupied  by  track  
Gross  passenger  earnings  per  mile  single  tracks  
Gross  passenger  earnings  per  mile  streets  occupied 
by  track   

Gross  passenger  earnings    3, 
STATISTICAL  STATEMENT 

1902 
Gross  earnings   $3,612,210.88 
Operating  expenses   1,6.30,169.54 
Net  earnings   1,982,041.34 
Rev.  passengers  carried   71,830,971 
Transfers  redeemed   17,789,105 
Operating,  per  ct.  earnings.  49.30 
Per  cent  on  preferred  stock 
earned  and  paid   7.00 

Per  cent  on  common  stock 
earned   7.06 

Per  cent  on  common  stock 
paid   5.00  ^ 

1901 
$3,173,975.85 
1,415,451.70 
1,758,524.15 

63,009,957 
15,587,858 

48.35 

7.00 
5.87 

4.00 

1900 
$2,839,355.78 
1,.304,689.11 
1,534,666.67 

56,284,102 
13,909,-535 

49.16 

7.00 

4.70 

3.00 

$560,800 
MILE 

38.12 
98.29 
17-85 252.55 

136.41 
$14,221.14 
26,329.07 

591,548.55 

1899 

$2,522,793.85 
1,156,972.37 
1,365,821.48 

49,526,845 
12,983,112 

48.71 

7.00 

3.66 
2.50 

REPORTS  OF  THE  UNITED  RAILWAYS  OF  BALTIMORE 

The  annual  meeting  of  the  United  Railways  &.,  Electric  Com- 
pany, of  Baltimore,  Md.,  was  held  Feb.  25.  Directors  and  officers 

were  elected  as  follows:  J.  M.  Hood,  president;  George  C.  Jen- 
kms,  first  vice-president;  William  A.  House,  second  vice-president 
and  general  manager;  H.  C.  Mcjilton,  secretary  and  treasurer; 
N.  E.  Stubbs,  auditor;  E.  L.  Bartlett.  H.  Crawford  Black,  Alex- 

ander Brown.  General  John  M.  Hood,  George  C.  Jenkins,  Sey- 
mour Mandelbaum,  Wesley  M.  Oler,  H.  A.  Parr,  J.  B.  Ramsay, 

Douglas  H.  Thomas  and  General  Francis  E.  Waters,  directors. 
The  report  of  the  company  for  the  year  ended  Dec.  31,  1902,  was 

presented  by  President  Hood.  It  shows  that  the  gross  earnings 
were  $5,041,275;  operating  expenses,  $2,252,133;  earnings  in  excess 
of  operating  expenses,  $2,789,142;  fixed  charges,  including  fran- 

chise and  other  taxes  and  interest  on  income  bonds,  $2,637,115; 
amount  carried  to  surplus  from  railway  operations,  $152,027;  divi- 

dend from  lighting  company,  $53,405;  total  credited  to  surplus  for 
the  year,  $205,432;  previously  credited,  $128,007,  or  a  total  surplus 
to  date  of  $333439- 

As  compared  with  1901,  there  was  an  increase  of  $344,645  in 
revenue  and  an  increase  of  $58,958  in  operating  expenses,  making 
a  gain  of  $285,687  in  operating  results.  There  was,  however,  an 
increase  of  $144,113  in  fi.xed  charges  and  interest,  so  that  the  actual 
net  increase  was  $141,574.  To  this  should  be  added  $31,739,  repre- 

senting increased  dividend  from  the  lighting  company,  so  that  the 
net  increase  from  all  sources  was  $173,313. 

The  report  says  in  part:  "The  increase  in  fixed  charges  of  $144,- 
113  was  mainly  due  to  an  increase  in  franchise  and  other  taxes  of 
$45,864  and  of  $98,215  in  interest  on  first  4  per  cent  bonds  issued 
and  loans  made  in  connection  with  construction  of  Carroll  Park 
shops,  new  boiler  house  and  equipment,  new  machinery  for  Pratt 
Street  power  house  and  the  105  double-truck  convertible  cars  pur- 

chased for  the  Ellicott  City  and  York,  Frederick  &  Belair  road 
lines  in  1901,  none  of  the  interest  upon  which  became  a  fixed 
charge  until  1902. 

"When  the  advances  made  by  this  company  to  the  Baltimore, 
Sparrows  Point  &  Chesapeake  Railway  Company  have  been  re- 

paid this  company  will  not  only  be  able  to  liquidate  all  floating  in- 
debtedness, including  all  contractural  liabilities,  but  have  a  cash 

surplus  in  its  treasury. 

"The  number  of  car  miles  run  was  24,056,973,  an  increase  of  726,- 
681  miles.  The  total  number  of  revenue  passengers  carried  was 
101,746,407,  an  increase  of  6,704,460  passengers. 
"The  number  of  transfers  used  was  39,363,604,  an  increase  of 

4,021,070.  The  average  earnings  per  car  mile  were  2096-100  cents, 
and  the  cost  of  service  936-100  cents.  The  percentage  of  operating 
expenses  to  gross  earnings  was  4467-100  per  cent,  a  reduction  of 
2  3-100  per  cent  from  1901. 

"On  Aug.  13  your  company  gave  to  the  Continental  Trust  Com- 
pany an  option  on  its  40,000  shares  (the  entire  common  stock)  of 

the  United  Electric  Light  &  Power  Company,  conditioned  upon 
acceptance  by  Nov.  15  and  payment  of  the  consideration,  $904,- 
237-39.  by  Jan.  15,  the  terms  having  all  been  complied  with,  the 
property  was  duly  transferred  on  the  latter  date,  Jan.  15,  1903. 

"The  nearly  40,000,000  transfers  issued  during  the  year  should 
be  taken  as  the  best  evidence  that  the  public  has  been  greatly 
benefited  by  the  consolidation  of  lines,  which  has  rendered  the 
offering  of  the  transfer  privilege  and  the  availing  of  it  on  such  an 
extended  scale  possible. 

"The  facilities  afforded  oy  the  company  enter  into  the  daily  life 
of  almost  the  entire  population  of  our  city  and  surrounding  coun- 

try, and  as  the  nearly  $70,000,000  of  securities  of  the  company  are 
held  by  our  own  people  it  will  be  seen  that,  in  round  figures,  not 
only  do  they  receive  back  the  $2,600,000  of  fixed  charges,  but  like- 

wise the  major  part  of  the  $2,200,000  disbursed  by  the  company 
for  labor  and  material  used  in  its  operations,  while  as  yet  no  re- 

turn has  come  to  the  stockholders,  the  real  owners  of  the  prop- 

erty " 

The  consolidated  general  balance  sheet  of  the  company  as  of 
Dec.  31,  1902,  shows; 
CONSOLIDATED  GENERAL  BALANCE  SHEET  OF  THE  UNITED 

RAILWAYS  &  ELECTRIC.  COMPANY  OF  DEC.  31.  1902 
ASSETS 

Cost  of  road,  equipment  and  real  estate   $64,498,929 

Investments — 
Stocks  and  bonds  of  other  companies  owned  and  con- 

trolled by  the  United  Railways  &  Electric  Company 
of  Baltimore   2,697,212 

Current  Assets — Cash   $100,737 
Bills  and  accounts  receivable   1,064,611 
Supplies  and  coal  on  hand   181,814  1.347,162 

Capital  Stock—  LIABILITIES Common   $15,000,000 
Preferred   65,306 

$68,543,303 

$15,065,306 
Funded  Debt- 

Certificate  of  indebtedness. 

C.  & 

&  S. 

E.  M. 

E.  &  I..  . 
L.  R.  E. 
N.  B. . .  . 
B.  &  N.. 

5 % 

1906 
$527,000 

5 % 

1911 

2,000,000 

4^/2% 

1911 500,000 

6 % 

1912 
41,000 

5 % 

1916 
500,000 

5 % 

1922 
3.000,000 

5 % 

1929 

1,500,000 5 % 
1932 

659,000 
5 % 

1932 
600,000 

S % 
1942 1,000,000 

5 % 1942 

1,750,000 5 % 

1947 

139,000 
4 % 

1949 

25,231,000 4 % 

1949 

13,934,694 

$51,381,694 

Current  Liabilities — 
Accounts  payable   $146,650 
Outstanding  tickets  and  transfers   8,875 
*Bills  payable   1.047.855 
Accrued  interest   426,213 
Accrued  park  tax   86,605 
Accrued  interest  on  income  bonds  and 

dividend  on  preferred  stock   46,667 

Surplus. 
$1,762,865 

$333,438 $68,543,303 

•  Since  tlie  preparation  of  the  above  statement  $904,237.59,  received  from  sale 
of  stock  of  the  Lighting  Compajiy,  has  been  apphed  to  the  payment  of 
floating  debt. 
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IMPORTANT  RULINGS  BY  THE  RAILROAD  COMMISSIONERS 
OF  MASSACHUSETTS 

The  Railroad  Commissioners  of  Massachusetts  have  issued  an 
important  order  on  the  petition  of  the  Hartford  &  Worcester 
Street  Railway  Company  for  approval  of  locations  and  authority 
to  construct  over  private  land. 

It  seems  that  the  Hartford  &  Worcester  Company  obtained 
locations  in  Wales,  Holland,  Brimfield,  Sturbridge  and  Leicester 
which  became  valid  without  action  by  the  board,  having  been 
accepted  before  the  law  went  into  effect  to  make  street  railway 
locations  subject  to  the  supervision  of  the  Railroad  Commission- 

ers. Subsequently  it  became  apparent  that  owing  to  the  heavy 
grades  and  sharp  curves  in  portions  of  the  highways  in  which 
these  locations  were  granted  a  railway  could  not  be  operated  over 
them  safely.  For  this  reason  it  is  now  proposed  to  build  the  rail- 

way for  a  part  of  the  route  upon  private  property,  and  to  carry 
out  this  piu'pose  certain  other  locations  rendered  necessary  by 
this  change  in  plan  have  been  obtained.  Under  the  legislation  of 
last  winter  these  later  locations  cannot  become  valid  without  a 
certificate  from  the  board  that  they  are  consistent  with  public  in- 
terest. 
The  Worcester  &  Southbridge  Street  Railway,  an  established 

line  between  Worcester  and  Southbridge  over  a  circuitous  route, 
is  opposing  the  construction  of  the  Hartford  &  Worcester  Rail- 

way, and  contended,  among  other  things,  that  the  Hartford  & 
Worcester  Company  had  no  standing  at  present  before  the  board; 
that  the  locations  serve  no  useful  purpose  and  are  parts  of  a  rail- 

way project  which  as  a  whole  involves  needless  capitalization,  and 
that  the  locations  are  neither  original  locations  nor  valid  amend- 

ments or  alterations  of  locations. 
On  all  of  these  counts  the  commissioners  find  for  the  Hartford 

&  Worcester  Company.  In  regard  to  constructing  over  private 
land,  the  commissioners  rule  as  follows: 

"The  petitioner  also  asks  authority  to  build  over  private  land 
in  Leicester.  In  this,  as  in  other  towns  in  which  such  authority 
has  been  given,  construction  for  a  considerable  distance  over  pri- 

vate lands  IS  in  the  interest  of  safe  operation.  We  therefore  find 
that  public  necessity  and  convenience  demand  the  construction  of 
the  railway  over  private  lands  in  the  town  of  Leicester.  This  is 
stated  to  be  for  the  purpose  of  avoiding  undesirable  grades  and 
curves,  but  the  authority  is  granted  with  a  stipulation  that  on  ap- 

proaching a  public  street  or  way  to  be  crossed  at  the  same  level 
the  car  shall  come  to  a  full  stop  within  100  feet,  and  that  in  cross- 

ing the  speed  shall  not  exceed  4  miles  an  hour,  and  that  suitable 

signs  shall  be  maintained  at  each  such  crossing." Announcement  has  been  made  that  the  case  is  to  be  carried  to 
the  courts  by  the  Worcester  &  Southbridge  Company. 
On  the  question  of  approving  locations  granted  by  the  Select- 

men of  Southboro  to  the  Boston  &  Worcester  Street  Railway  and 
the  petition  of  the  company  for  a  grant  of  connecting  locations  in 
Southboro,  the  Railroad  Commissioners  of  Massachusetts  have 
issued  one  of  the  most  important  rulings  of  the  year. 
The  Boston  &  Worcester  Street  Railway,  now  building  under 

special  charter  between  Boston  and  Worcester,  for  the  better  con- 
duct of  the  enterprise,  decided  to  abandon  its  original  purpose  in 

Southboro  and  leave  the  streets  in  that  town  for  a  route  over  pri- 
vate lands.  In  connection  with  this  change  in  plan  it  became 

necessary  to  obtain  locations  across  several  highways.  The  Select- 
men of  Southboro,  after  protracted  hearings,  declined  to  grant 

crossings  at  grade  over  the  Parkerville,  Central  and  Cemetery 
roads,  so-called,  as  requested  by  the  company,  but  required  the 
railway  to  pass  under  these  ways.  The  Selectmen  sought  the  ap- 

proval of  the  locations  before  the  Railroad  Commissioners,  while 
the  company,  on  the  other  hand,  having  refused  to  accept  the 
locations,  presented  a  petition  to  the  Railroad  Commissioners  for 
a  connecting  location  under  section  11,  chapter  112,  Revised  Laws. 
The  contention  of  the  company  was  that  the  railway  should 

cross  these  highways  at  grade,  as  that  method  of  construction  in- 
volved the  least  cost  and  gives  the  best  grade  for  operation.  The 

Selectmen  and  others  remonstrated  against  this  as  unsafe  and 
contrary  to  the  best  public  policy. 

In  their  annual  report  of  1902  the  Railroad  Commissioners  said 
that  the  electric  car,  "moving  over  private  land  or  a  way  of  its 
own,  aproaches  a  highway  under  practically  like  conditions  with 
the  railroad  train.  When  such  crossings  can  be  avoided  at  an  ex- 

pense not  too  burdensome  this  should  be  done.  It  is  better  to  pay 
the  cost  of  safe  construction  at  the  outset  than  to  meet  the  greater 

cost  of  changes  in  the  future."  The  Railroad  Commissioners  said, 
in  ruling  on  the  petition,  that  they  found  no  reason  to  change  the 
views  thus  stated  in  their  annual  report,  it  following  that  unless 
the  expense  of  carrying  the  railway  over  or  under  these  highways 
is  disproportionate,  crossings  at  grade  must  be  denied,  and  that 
the  dangers  of  construction  at  grade  at  these  points,  though  con- 

siderable, is  not  such  as  to  make  it  an  unreasonable  requirement, 
in  view  of  the  character  of  the  service  which  the  company  pro- 

poses to  perform.  Their  ruling  is  that  one  overhead  and  two 
underneath  crossings  are  to  be  constructed. 

 *-*^»  

THE  FRANCHISE  TAX  SUIT  IN  NEW  YORK 

Attorney-General  Cunneen,  of  New  York,  is  preparing  his  brief 
from  which  he  will  argue  before  the  Court  of  Appeals  the  appeal 
of  the  State  from  the  decision  of  the  appellate  division,  third  de- 

partment, in  declaring  certain  provisions  of  the  special  franchise 
tax  law  to  be  unconstitutional.  Charles  A.  Collin,  one  of  the  lead- 

ing attorneys  representing  the  corporations,  was  in  Albany  on 
Feb.  28  to  see  Mr.  Cunneen,  and  informed  him  that  the  corpora- 

tions are  about  ready  to  present  their  side  of  the  case. 
The  Court  of  Appeals  will  adjourn  this  week  until  late  in  March, 

and  it  is  probable  that  during  the  week  a  representative  of  the  At- 
torney-General and  one  for  the  corporations  will  appear  before  the 

court  to  request  the  fixing  of  a  date  for  the  hearing  of  the  appeal. 
If  a  simple  notice  of  argument  was  given  the  cases  would  go  over, 
under  the  rules  of  the  court,  until  January,  1904.  The  probability 
is  that  the  court  will  fix  some  day  of  the  first  week  of  its  next 
session  for  the  hearing  of  the  appeal. 
As  not  less  than  two  weeks  will  be  required  to  reach  a  decision 

and  write  such  opinions  as  may  be  necessary  to  express  the  views 
of  the  court,  a  final  determmation  of  this  litigation  cannot  be  had 
before  the  middle  of  April.  It  is  known  that  Governor  Odell  is 
anxious  to  have  this  question  decided  in  time  for  the  passage  of 
such  legislation  as  may  be  required  to  remedy  any  unconstitu- 

tional features  of  the  law  and  to  provide  in  some  proper  manner 
for  the  taxation  of  special  franchises. 

It  is  understood  that  the  five  attorneys  who  represented  the  cor- 
porations in  the  case  before  the  appellate  division  in  presenting 

the  arguments  for  their  side  before  the  Court  of  Appeals  will  each 
argue  one  of  the  questions  involved.  These  questions  will  include, 
first,  the  right  of  the  Legislature  to  classify  special  franchises  as 
real  estate;  second,  a  question  of  a  conflict  of  the  franchise  tax  act 
with  the  home-rule  provision  of  the  State  constitution;  third,  its 
\  iolation  of  the  section  of  the  Federal  constitution  governing  the 
inviolability  of  contracts;  fourth,  the  failure  of  the  State  Board  of 
Ta.x  Commissioners  to  separate  the  value  of  the  intangible  from 
that  of  the  tangible  property  constituting  the  franchise;  fifth,  the 
failure  of  the  board  to  assess  separately  the  various  franchises  op- 

erated by  each  corporation,  and,  sixth,  special  questions  local  to 
the  individual  corporations  concerned. 

PRACTICAL  ENGINEERING  AT  LEHIGH  UNIVERSITY 

Dr.  W.  S.  Franklin,  head  of  the  electrical  engineering  depart- 
ment of  Lehigh  University,  and  Professor  William  Esty  have  in- 

troduced this  year  as  part  of  the  electrical  engineering  course  at 
that  university  a  series  of  lectures  on  practical  topics  by  practicing 
engineers.  Among  the  lecturers  secured  this  year  are  W.  C.  Got- 
shall,  of  New  York,  who  is  delivering  a  course  on  "Preliminary 
Engineering  and  Development  for  Electric  Railway  Enterprises," 
and  C.  O.  Mailloux,  whose  topic  is  "Electric  Light  Wiring."  Mr. 
Mailloux  has  also  recently  delivered  a  lecture  on  "Some  of  the 
Factors  Bearing  on  the  Success  and  Career  of  the  Consulting 

Engineer."  The  university  is  to  be  congratulated  on  having 
secured  lectures  from  engineers  of  the  standing  of  Messrs.  Got- 
shall  and  Mailloux  and  also  for  having  established  such  an  im- 

portant adjunct  to  a  university  training  in  electrical  engineering. 

QUESTION  OF  STATE  SUPERVISION  IN  MICHIGAN 

The  Michigan  Legislature  has  under  consideration  a  bill  to 
bring  electric  railways  under  the  jurisdiction  and  control  of  the 
Commissioner  of  Railroads  to  the  same  extent  and  in  the  same 
manner  as  steam  roads  are  now  controlled.  At  the  present  time 
the  only  control  exercised  by  the  State  over  these  companies  is  in 
regard  to  their  crossing  with  steam  roads,  all  such  crossings  be- 

ing subject  to  the  approval  of  the  Commissioner  of  Railroads. 

Objection  to  this  plan"  of  supervision  is  raised  by  the  farmer members  of  the  Legislature,  who  claim  that,  inasmuch  as  cities 
arc  allowed  full  control  ove-  the  street  railways,  that  justice  would 
demand  that  townships  should  have  the  same  privilege,  as  these 
roads  are  of  necessity  very  largely  local  in  their  nature  and  busi- 

ness. Their  contention  is  that  the  local  authorities  are  abundantly 
able  to  regulate  and  control  them  without  any  interference  on  the 
part  of  Stae  authority. 

The  electric  railway  men  are  somewhat  di\idcd  upon  the  qucs- 
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tion,  but  all  agree  that  if  they  are  to  be  subjected  to  additional 
regulation  they  should  also  be  granted  additional  rights  and  privi- 

leges and  should  be  allowed  the  same  rights  and  privileges  in  the 
matter  of  the  condemnation  of  property  for  the  construction  of 
their  lines  as  are  now  given  to  their  competitors,  the  steam  rail- 
roads. 

 ♦^♦.»  

40,000- VOLT  TRANSMISSION  PLANT  IN  ITALY 

The  Maschinenfabrik  Oerlikon,  of  Oerlikon,  near  Ziirich,  has 
recently  received  an  order  which,  both  for  its  importance  and  for 
the  special  circumstances  pertaining  to  it,  seem  worthy  of  a  few 
remarks.  The  order  alluded  to  embraces  the  exploitation  of  the 
water  power  of  the  Caffaro  River  and  its  transformation  into  elec- 

trical energy.  The  Caffaro  River  has  its  spring  on  the  Alps,  which 
form  the  frontier  between  Italy  and  Tyrol,  and  discharges  its 
waters  into  the  Chiesa  River. 
The  complete  installation  is  calculated  for  a  total  output  of 

15,000  hp,  measured  at  the  turbine  shafts,  and  comprises  two  sep- 
arate power  stations.  The  up-stream  station,  which  will  be  built 

later  on,  will  supply  5,000  hp,  while  the  hydro-electric  power  sta- 
tion going  to  be  erected  now  and  situate  within  the  Italian  town- 
ship of  Bageline  will  make  some  10,000  hp  available.  In  both 

central  stations,  which  after  erection  shall  work  in  series,  the 
three-phase  current  of  9000-volt  42  cycles  taken  from  the  gen- 

erator terminals  will  be  transformed  up  to  40,000  volts. 
The  current  of  40,000-volt  tension  is  transmitted  to  Brescia, 

some  40  km  distant,  where  it  is  partly  used  for  power  and  light 
distribution  in  the  province  of  Brescia  and  partly  for  operating 
large  electro-chemical  works. 

The  down-stream  station,  which  is  now  in  course  of  construc- 
tion, commands  a  water  power  of  4000  liters  per  second,  with  a 

head  of  254  meters,  which  corresponds  to  an  effective  turbine  out- 
put of  10,160  hp. 

The  upper-water  channel  has  a  length  of  4500  meters  and  passes 
three  tunnels,  one  of  which  is  2300  meters  long. 

In  the  down-stream  central  station  five  hydro-electric  groups 
of  a  capacity  of  2500  hp  each  will  be  installed.  Each  group  con-' 
sists  of  a  turbine  which  is  directly  coupled  to  a  three-phase  gen- 

erator and  makes  315  r.  p.  m.  Besides  these  large  groups  there 
will  also  be  two  smaller  turbines  erected  of  160  hp  output  each 
and  with  a  speed  of  600  r.  p.  m. ,  they  are  coupled  each  to  an  ex- 

citer generator.  One  exciter  suffices  for  four  three-phase  gen- 
erators, so  that  the  other  exciter,  as  well  as  the  fifth  hydro-electric 

group,  serve  as  a  reserve. 
The  three-phase  generators  are  calculated  for  absorbing  2500  hp 

with  a  power  factor  of  0.75,  and  will  have  an  output  of  2340  k.  v.  a. 
The  three-phase  current  generated  by  them  has,  as  stated  above, 
a  voltage  of  9000  and  a  frequency  of  42  cycles. 

Five  step-up  transformers,  each  of  2340  k.  v.  a.,  will  bring  the 
pressure  of  the  current  up  to  40,000  volts,  which,  after  transmis- 

sion of  the  current,  is  by  an  even  number  of  step-down  transform- 
ers transformed  down  to  the  working  pressure. 

This  installation  may  call  for  special  interest  as  being  the  first 
plant  in  Europe  that  makes  use  of  a  high-pressure  current  of 
40,000  volts  and  transformers  with  a  capacity  exceeding  2000  kw. 

 ♦♦^  ■ FOREIGN  TECHNICAL  PUBLICATIONS 

Science  Abstracts  will  be  presented  in  a  dift'erent  form  here- 
after, the  most  important  change  being  in  the  division  of  the  con- 
tents into  two  parts,  sections  A' and  B.  The  latter  includes  steam 

plants,  gas  and  oil  engines,  electrical  engineering  and  apparatus 
and  electrical  distribution,  traction  and  lighting.  The  American 
Physical  Society  is  now  joined  with  the  Institute  of  Electrical  En- 

gineering and  the  Physical  Society  of  London  in  the  direction  of 
the  publication,  and  has  elected  Professor  E.  H.  Hall,  of  Harvard 
University,  its  representative  on  the  publishing  committee.  The 
American  Institute  of  Lighting  is  also  co-operating  with  the  com- 

mittee, it  is  announced. 

The  Engineering  Digest,  a  new  publication  which  proposes 
to  be  a  useful  ally  to  existing  engineering  periodicals,  is 
announced  by  D.  N.  Dunlop  &  Company,  of  Effingham  House, 
Arundel  Street,  Strand,  London,  W.  C.  It  will  be  a  6-penny 
weekly  index  and  review  of  contemporary  engineering  literature 
and  a  survey  of  the  principal  technical  press  of  Great  Britain, 
America  and  Europe.  This  weekly  index  and  digest  will  supply 
a  short  expert  summary  indicating  the  purpose  and  character  of 

each  article,  the  author's  name,  the  length  of  the  matter  and  the 
name  and  price  of  the  periodical  in  which  it  is  published.  Certain 
original  features,  such  as  the  Man  of  the  Week,  the  Book  of  the 
Week,  a  digest  of  new  Catalogues  and  Trade  Publications,  a  Buy- 

er's Encyclopedia,  a  section  devoted  to  matters  bearing  on  Busi- ness System  and  Organization,  and  a  Commercial  Information 
Bureau  will  be  added. 

The  Universal  Electrical  Directory  for  1903  has  just  been 
published  by  Alabaster,  Gatehouse  &  Company,  of  London. 
Jt  contains  the  names  of  the  members  of  the  electrical  and 
kindred  industries  throughout  the  world.  The  book  has  been 
most  thoroughly  revised.  The  British  alphabetical  section  now 
comprises  11,080  distinct  names,  the  continental  section  9405,  the 
United  States  7040  and  the  colonial  3465,  aggregating  30,990.  For 
simplicity  and  facility  of  reference  it  is  divided  into  four  groups, 
namely,  British,  Continental,  United  States  and  Colonial,  which 
are  again  sub-divided  into  alphabetical  and  classified  sections.  In 
addition  to  the  names  incorporated  in  the  present  issue,  much 
financial  information  is  given,  the  telephonic  addresses  and  local 
telephone  numbers  are  given  and  the  pages  added  to  the  work  are 
eighty-one  in  number  as  compared  with  that  of  1902,  making  in 
all  about  1350  pages  entirely  of  directory  matter.  The  lists  of 
central  stations  in  the  United  Kingdom  and  colonies  have  again 
been  considerably  added  to.  and  the  engineer's  name,  system  of 
distribution  and  the  voltage  has  been  included. 

BRITISH  RAILWAY  OFFICIALS  TO  STUDY  AMERICAN 
METHODS 

Important  conferences  between  the  consulting  engineers  of  all 
railroads  in  Great  Britain  were  held  in  London  last  week,  with 
the  object  of  deciding  on  a  uniform  scheme  for  electric  equipment, 
whereby  the  rolling  stock  and  electric  motors  of  the  various  com- 

panies will  be  able  to  travel  indiscriminately  on  all  the  lines. 
Six  officials  of  the  traffic  and  engineering  departments  of  the 

London  &  North-Western  Railroad  sailed  for  New  York  on  the 
White  Star  Line  steamer  Oceanic  (which  left  Liverpool  Feb.  25) 
to  make  a  further  study  of  American  methods. 

 ♦-♦^  

PERSONAL  MENTION 

MR.  A.  F.  WALTER  has  resigned  as  general  superintendent  of 
the  Michigan  Traction  Company,  of  Kalamazoo,  Mich.,  owing  to ill-health. 

MR.  C.  S.  DARRACH  was  apointed  on  Feb.  i  freight  agent 
and  car  accountant  of  the  St.  Louis  &  Belleville  Electric  Railway 
Company  to  succeed  Mr.  R,  L.  Rausch,  who  had  resigned. 
MR.  G.  L.  ESTABROOK  was  recently  elected  secretary  and 

treasurer  of  the  St.  Louis  &  Suburban  Railway  Company  and  Mr. 
T.  W.  Gregory  assistant  secretary  and  treasurer  of  the  company. 
CAPTAIN  JOSEPH  M.  DICKEY,  of  Newburg,  N.  Y.,  has 

assumed  the  duties  of  his  new  position  as  a  member  of  the  State 
Board  of  Railroad  Commissioners.  The  board  has  reorganized 
by  electing  Colonel  George  W.  Dunn  chairman  to  succeed  Col- onel Cole. 

AIR.  P.  W.  DAVIES,  formerly  secretary  of  the  British  Electric 
Traction  Company,  Ltd.,  and  Mr.  Thomas  G.  Hansen,  also  of  the 
British  Electric  Traction  Company,  and  formerly  of  the  Cleveland 
Electric  Company  and  the  Northern  Ohio  Traction  Company, 
have  formed  a  new  company  to  be  entitled  The  Railways  and 
Tramways  Inspection  Company,  with  offices  in  London.  The 
company  will  act  in  an  advisory  capacity  to  existing  tramway 
enterprises. 
MR.  CHARLES  S.  POWELL,  who  has  been  associated  with 

the  Westinghouse  electrical  interests  since  1893,  and  who  for  the 
last  six  years  has  been  manager  of  the  Cleveland  office  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  has  changed 
the  scene  of  his  activities  from  the  United  States  to  Europe.  He 
has  been  appointed  assistant  manager  of  the  British  Westinghouse 
Electric  &  Manufacturing  Company,  Ltd.,  and  has  already  en- 

tered upon  the  duties  of  his  new  position.  Mr.  Powell's  head- quarters are  in  the  Westinghouse  building,  Norfolk  Street,  Strand, 
fLondon,  W.  C. 

MR.  J.  J.  SULLIVAN  has  been  elected  president  of  the 
American  Railways  Company  to  fill  the  vacancy  caused  by  the 
death  of  Mr.  Samuel  G.  De  Coursey,  and  Mr.  C.  L.  S.  Tingley  has 
been  elected  a  director  of  the  company  to  succeed  Mr.  De  Cour- 

sey. Mr.  Tingley  has  also  been  elected  second  vice-president  of 
the  company  and  Mr.  Walter  W.  Perkins  has  been  elected  secre- 

tary and  treasurer  of  the  company,  vice  Mr.  C.  L.  S.  Tingley.  Mr. 
Frank  J.  Pryor,  Jr.,  has  been  elected  comptroller  and  assistant 
treasurer  of  the  company.  Mr.  Sullivan  has  become  president  of 
the  company,  with  the  distinct  understanding  that  it  is  only  tem- 

porary and  that  he  is  at  liberty  to  retire  at  any  time. 
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The  table  should  be  used  In  connection  with  our  Financiafl  Supplement  "American  Street  Railway  Investments,"  which  contains  tne  annual  operatinc; 
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opened  Dec.  1      c  Including  Cleveland  &  Southern  and  Norwalk  Gas  &  Electric  Co.    d  Includini;  Rapid  Ry.  system  and  Sandwich,  Windsor  &  Amherstburg  Ry.  Co. 

COMPANV Period 

AKRON,  O. 
Northern  Ohio  Tr.  Co. 

ALBANY,  N.  Y. 
United  Traction  Co. 

BINGHAMTON,  N.  T. 
Blnghamton  St.  By. Co  

BOSTON,  MASS. 
Boston  Elev.  Ry.  Co. 

Massachusetts  Elec.  Cos  12  m.,  Sept.'02  6,090,108  3,827,372  2,262,796  1,391,239 

BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co. 

BUFFALO,  N.  Y. 
International  Tr.  Co. 

CHARLESTON,  S.  C. 
Charleston  Consol'ted Ry.  Gas     El.  Co. 

CHICAGO,  ILL. 
Chicago  &  Milwaukee 

Elec.  Ry.  Co.-  

CLEVELAND,  O. 
Eastern  Ohio  Traction Co  

Cleveland,   Elyria  & Western..  

Cleveland,  Painesville <Sc  Eastern  _  

COVINGTON,  KY. 
Cincinnati,  Newport 
&  Covington  Ry.  Co. 

DETROIT,  MICH. 
Detroit  United  Ry. 

Detroit  and  Port  Hu- 
ron Shore  Line  (Rapid 

Ry.  System)  

UULUTH,  MINN. 
Dnluth-Superior  Tr. 

1  m., 
1 

6  " 
12  " 
12  " 

Jan.  '03 

"  '02 

June  '02 

"  '01 

Dec.  02 

"  '01 

1  m.,  Jan.  '03 1    "       "  '02 

1  m., 

1  " 

Jan.  '03 

"  '02 
"  '03 "  '02 

12  m.,  Sept.'OS 12"  '01 

1  m.,  Dec.  '02 1  "  "  '01 
6  '  "  '02 
6  "  "  '01 
12  "  June  '02 13 01 

1  m.,  Jan.  '03 1  "  "  '02 7 03 
7  "  "  02 

1  m. 

1  " 10  " 

10  " 

1  m., 

1  " 12  " 
la  " 

1  m., 

10  " 

Dec. 

Jan. 

Oct. 

1  m.,  <;Jan.  '03 
1   "  c  "  '02' 

Dec. 

1  m.  Dec. 

1  m.,  Jan.  '03 1  "  "  '02 
12"  d  "  '03 

1  m.,  Nov.  '02 ■    •      "  '01 

1  m.,  Dec.  '02 -  "  "  '01 
12"  "  '02 
12"      "  '01 

.".H,78' 

48,28' 

318.937 
208,967 
745,044 617,011 

129,782 118,979 

]6,2S 
14,873 132,904 

128,262 

11,321,030 
10,H69,496 

5,778,133 

1,076,193 
1,038,158 
6,836,370 
6,513,2:^9 12,789,705 
12,101,198 

291,490 256,595 
2,215,180 
l,813,65f 

45,8?2 i  60,092 
524,654 
427,174 

12,035 
10,954 190,110 

171,172 

17,365 161,071 

26,949 18,760 
300,846 249,200 

13,473 
11,920 189,187 164.971 

100,587 
69,803 

1 ,103,995: 819,206 

284,641 
251,084 321,145 

.32,117 
27,979 204,644 

184,9.35 

48,709 
40,.541 .538,031 

453,704 

34,843 29,184 
185,362 164,458 
410.793 
350,845 

87,455 89,126 

11,586 
10,599 
75,052 66,613 

7,862,571 
7,3:16,597 

3,91.5,486 
655,896 
686,623 

3,785,175 
4,083,729 ♦8952214 
*79r0635 

166,051 1.52,560 
1,165,706 875.330 

29,364 29,957 
312,584 
267,941 

6,571 5,873 79,364 74,015 

10,14 
89,603 

19,615 
12,983 171,074 

136,865 

8,4:33 6,681 105,670 

87,10-; 
.53,950 
42,175 
610,444 485,264 

170,949 
147,724 *195,93B 

*21,187 
*ir,446 

*1 17,364 
*H9,.350 

23,944 19,103 
1:33.575 
104,510 334,2,jl 
366,166 

42,:327 
29,853 

4,701 
4,373 57,852 

61,619 

3,458,458 
3,532,899 

o  o 

20,966 
12,7.50 
77,5.56 63,494 

155,1 
i:i6,162 

23,' 

21,963 

1,862,648 
420,296 

351,5:36 2,051,194 2,429,510 
3,837,490 
4,130,563 

125,440 
104,034 

1,049,475 938,301 

16,508 
30.134 213,069 

159,233 

5,465 
5,081 110,746 

9?,157 

7,224 71,468 

7,334 
5,778 129,771 

112,394 

4,038 
5,339 83,518 77,1 

46,638 
27,628 

493,551 3:33,942 

113,693 108,360 
125,207 

10,9:30 10,533 87,280 
85,585 

28.699  20,070 
25,042  15,499 
288,373  249,658 
251,315  202,389 

2,836,560 
2,896,359 

937,206 

129,195 
134,860 903,750 *889,294 

12,605 12,673 
125.921 
138,092 

6,033 
54,574 

64,250 
57,023 

74,!i52 
71,296 

23,886 16,223 255,873 
188,362 

70,188 
64,316 
81,157 

S  5  M-a < 

2,978 
6,;353 56,018 

41,016 179,183 
130,004 
18,548 

7,890 

10,0.54 9,212 116.275 109,967 

1,190 16,894 

65,521 
55,371 

8,966 
6,573 

32,752 11,405 2:37,677 
145,580 

43,505 
44,144 44,051 

10,016 6.287 
133,382 
92,422 

621,898 
636,5:39 

871,557 
925,442 

t3,756 t20,831 145,724 
49,00? 

3,903 
17,461 
86,148 :31,141 

Company 

ELGIN,  ILiL,. 
Elgin,  Aurora Southern  Tr  

FINDLAY,  O. 
Toledo,  Bowl'g  Green &  Southern  Traction Co  

Period 

1  m. 

1  " 

12" 12" 

Jan.  '03 

'•  '02 
"  '02 
"  '01 

HAMILTON,  O. 
The  Cincinnati, Dayton 

&  Toledo  Trac.  Co 
LONDON,  ONT. 
London  St.  Ry  Co. .. 

MILWAUKEE,  WIS. Milwaukee  EI.  By. 
Lt.  Co  

MINNEAPOLIS.MINN 
Twin  City  R.  T.  Co.... 

MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 

NEW  YORK  CITY. 
Manhattan  By.  Co. . 

OLEAN,  N.  Y. 
Olean  St.  By.  Co . 

PEEKSKILL,  N.  V. 
Peekskill  Lighting  & B.  B.  Co  

PHILADELPHIA,  PA. 
Union  Traction  Co  

American  Bailwavs... 

PUEBLO,  COL. Pueblo    &  Suburban Traction  &  Lt.  Co.. 

EOCHESTEB,  N.  Y. Bochester  By  

SYBACUSE,  N.  Y. 
Syracuse  R.  T.  Co. 

TOLEDO,  O. 
Toledo  By.  &  Lt.  Co.. 

Lake  Shore  Elec.  By.  Co. 

NEW  BRIGHTON, 

S.  I. Richmond  Light  &  R. 
R. Co., formerly  Stateii Island  Elec.  By. 

YOUNGSTOWN,  O. 
Youngstown  -  Sharon 

By.  &  Lt.  Co  

Nov.  '02 

"  '01 
"  '02 '•  '01 

Jan,  '03 

"  'or "  '03 

1  m. 

Jan.  '03 

"  '02 

12.1.33 

1  " 

10.118 

12  " 

"  '02 

154,704 

12  " 

"  '01 

141,846 

1  m. 

1  " 12  " 12  " 

1  m.,  Jan.  '03 1  "  "  '02 4  "  '03 
4  "  "  '0:; 

12  m.,Sept.  '02 12  "       "  '01 
1  m  ,  Jan. 

1  m.,  Oct. 
4 12"  June 

12  m.,June  '03 12"       "  '01 

1  m. 

1  " 

1  m. 

1  " 

1  m.. 

1  " 

12" 

13  " 

1  m., 

1  " 

Jan.  03 

"  '02 
"  '03 "  '03 

June  'OS 

"  '01 

Dec. 

Jan. 

Jan.  '03 

"  '02 "  '03 "  '02 

1  m.,  Jan.  ' 
12  •'  "  ' 
12  "       "  ' 1  m.,  Nov. 

1  " 

11"  " 
11"  " 
3  m.,  Sept. 

1  m.,  Dec 

12" 

O.H 

_^  c 

:33,254 
3M,075 410,431 .361,665 

24,289 
15,8a3 

142,108 

105,329 

32,093 

28,57" 

335,361 

a  X 

OW 

244,469 
314,884 

2,776,293 2,442,342 
311,837 272,158 

3,613,211 
3,173,976 

172,143 
155,0:30 703,788 
634,199 

11,583,546 
10,455,872 

5,55' 

3,947 

41,940 34  460 

9,023 
37,696 86,795 

14,118,1.59 13,431,681 

89,890 
78,7; 729,816 .579,946 

1,009,509 841,298 
40,583 
26,780 

38,521 

101,6.34 
91,221 

1,107,7:38 
1,022,009 

64,357 58.819 4.36,091 

405,489 

135,494 1 1:3, 178 

1,459,091 1,311,084 

43,540 27,778 416,390 :329,376 

73  687 
80,197 

47,8.57 444,986 

21  ,,301 

17,53;' 

243,653 
206,005 

13,173 11,067 
76,228 
67,679 
22,689 

17,312 178,734 

8,591 
7,079 

93,248 84,557 
129,402 
106,532 

1,286.035 
1,185,534 

148,575 
1:32,419 

1,630,170 1,415,453 
110,611 100,538 424,57) :387,846 

5,545,395 
5,328,649 

3,236 

2,480 22,283 
16,441 

5,706 
21,586 

*56,:39a 

6,403,:3:38 
5,8:36,186, 

20,249 

13,501 

*31,310 

54,34i 
50,853 

576,922 
589,199 

36,,^36 
32,890 

2:39,604 

221,1 

62,397 
57,767 

*726,779 
*636,407 

30,982 
20  064 275,093 217,518 

43,950 
42,103 ♦34,729 

*344  972 

11,953 

11, .5.37 

166,778 

155,660 
11,110 

4,766 

65,880 .37,649 

10,003 
11,365 

150,63: 

3,.541 

3,0:39 

61,4.56 57,289 
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TEXARKANA,  AKK. — The  fir.-t  electric  car  in  Texarkarj  wa-^  [ilaccd  in 
operation  Feb.  IZ.  Work  is  progressing  rapidly  on  the  lines  l)eing  liuilt  here, 
and  it  is  promised  that  5  miles  of  line  will  be  in  operati»)n  Ity  April  1. 

SACKAMENT(J,  CAL.— The  Sacramento  Electric  Railway  Company  is 
building  a  repair  shop  adjoining  its  car  houses  at  Twenty-Ninth  and  U 
Streets. 
\V.\TSnN VILLE,  CAE. — The  Watsonville  Transportation  Company  has 

been  incorporated,  with  a  capital  stock  of  $1,000,000,  to  build  an  electric  rail- 
way from  Watsonville  to  Monterey  Bay,  a  distance  of  5  miles.  F.  A.  Kil- 

burn,  R.  VV.  Eaton  and  H.  H.  Main  are  among  the  incorporators  of  the 
company. 
LOS  ANGELES,  CAL.— It  is  reported  that  during  the  last  thirty  days 

surveyors  have  been  busy  along  the  foothills  between  Pasadena  and  Monrovia 
with  a  view  to  an  electric  railway  that  may  eventually  reach  as  far  east  of 
Monrovia  as  I'omena,  running  through  Lamanda  Park,  Sierra  Madre,  Santa 
Anita,  North  Arcadia,  Monrovia  and  Duarte.  The  length  of  the  proposed 
route  is  from  10  miles  to  20  miles.  It  looks  as  if  the  project  might  be  in 
opposition  to  the  Pacific  Electric  Railway  Company,  which  even  now  has  its 
line  quite  built  to  Monrovia  from  Los  A,ngeles.  About  two  years  ago  the 
Stebbins-Conenw  ett  Company,  a  Monrovia  corporation,  secured  through  pri- 

vate property  nearly  a  cotnplete  right  of  vav  for  an  electric  railway  between 
Monrovia  and  Pasadena,  and  acting  with  the  company  was  the  Pasadena 
Business  Men's  I'rotective  Association.  But  when  the  franchise  was  bid 
for  under  the  Broughton  act,  the  Huntington-Hellman  syndicate  stepped  in 
and  secured  a  double  franchise  through  Monrovia  for  $8,000,  whereupon  the 
Stebbins-Conenwett  scht-me  was  dropped  for  the  time  being.  Now  that  recent 
surveys  have  again  been  made  along  the  foothills  gives  rise  to  the  belief  that 
the  old  plan  has  been  revived,  inasmuch  .-is  the  Huntington-Hellman  line  as 
l.itiilt  does  not  touch  intermediate  foothill  jjoints. 

WINDSOR  LOCKS,  CONN.— The  Windsor  Locks  &  Rainbow  Street 
Railway  Company,  which  secured  a  charter  from  the  General  Assembly  in 
1901.  has  filed  a  certificate  of  organization.  Henry  A.  Huntington  has  been 
elected  president,  and  Frank  E.  Healy,  secretary.  The  corporation  is  author- 

ized to  build  a  street  railway  from  Windsor  across  the  town  of  Windsor 
I-ocks  to  Suffield.  Its  capital  stock  is  $100,000,  and  it  is  authorized  to  carry 
freight  as  well  as  passengers. 

WASHINGTON,  D.  C— The  Washington,  Alexandria  &  Mount  Vernon 
Railway  Company  lias  decided  \o  construct  a  aouble  track  for  its  line  from  the 
Four-Mile  power  house  to  Alexandria,  and  contracts  for  the  work  will  be 
awarded  within  a  few  v. eeks.  The  proposed  impruvenicni  will  be  pushed  a^ 
rapidly  as  possible  to  provide  for  the  increased  summer  business  resulting 
irom  large  parties  of  tourists  already  scheduled.  More  equipment  has  already 
'been  purchased  and  two  large  cars  of  modern  design  have  been  ordered  for 
immediate  delivery.  These  cars  will  be  placed  in  service  betw'een  Washington 
and  Mount  Vernon,  and  the  stimmer  schedule,  which  takes  effect  in  May. 
will  be  given  i.dditional  trains  between  Washington  and  Alexandria.  The 
double  track  between  Washington  and  the  Four-Mile  power  house  has  been 
completed  and  the  track  facilities  at  the  power  house  are  now  undergoing 
extensive  improvements. 
BOISE,  IDAHO. — The  Intermountain  Electric  Company  has  begun  work 

on  its  proposed  electric  railway  system  here. 

BELLEVILLE,  ILL. — The  City  Council  is  to  act  at  once  on  the  petition 
of  the  Belleville  Interurban  Electric  Railroad  Company  for  a  franchise  for 
an  electric  railw.'iy  in  this  city.  The  comiianx'  proposes  to  build  lines  from 
different  points  in  St.  Clair  County  to  East  St.  Louis. 

BLOOMlNGTC)N,  ILL.— It  is  said  that  practically  all  the  right  of  way  has 
been  secured  for  the  proposed  electric  railway  between  Bloomington  and 
Decatur.  It  will  be  necessary  to  bring  condemnation  proceedings  in  a  num- 

ber of  cases. 

OUINCY,  ILL.— E.  H.  Arnold,  chief  engineer  of  the  Ouincy  &  Western 
Illinois  Electric  Railway  Company,  has  opened  offices  in  the  Wells  Building, 
and  the  announcement  is  made  that  final  arrangements  are  to  be  made  at 
once  for  building  the  company's  proposed  lines.  Bracey,  Howard  &  Com- 

pany have  the  contract  for  building. 
WOODLAWN,  ILL.— The  Southern  Illinois  Electric  Railroad  is  the  narao 

of  the  new  electric  railway  to  be  constructed  through  Woodlawn  from  Belle- 
ville to  Evensville,  Ind.,  in  the  spring.  Hon.  John  R.  Piercy,  of  Mount 

Vernon,  is  the  promoter  of  the  enterprise. 
DECATUR,  ILL.— W.  L.  Shellabarger,  secretary  of  the  Decatur  Traction 

Company,  admits  that  interests  identified  with  the  Decatur  Company  are  in- 
terested in  the  plan  to  build  an  electric  railway  from  Decatur  to  Springfield. 

The  right  of  way  that  was  completed  by  the  Everett-Moore  syndicate  be- 
tween Riverton  and  Niantic  has  been  secured.  According  to  Mr.  Schaller- 

barger,  only  a  few  preliminary  details  remain  to  be  closed  before  actual 
work  is  begun  on  the  line. 
VANDALIA,  ILL.— The  St.  Louis,  V.mdalia  &  Eastern  Electric  Railway 

Company  has  just  been  incorporated,  with  a  capital  stock  of  $50,000.  The  in- 
corporators of  the  company  are:  William  M.  Folger,  Charles  G.  Sonneman 

and  George  D.  Steinhauer. 
TERRE  HAUTE,  IND.— Representatives  ot  Stone  &  Webster,  of  Boston, 

owners  of  the  Terre  Haute  Electric  Company,  are  in  Terre  Haute  to  arrange 

the  engineering  details  for  building  the  proposed  electric  lines  from  W  est 
Terre  Haute  lo  the  Wabash  River  and  liom  Terre  Haute  to  Clinton.  The 
road  will  ultimately  cross  the  river  to  Paris.  111. 
HOBART,  IND.— The  City  Council  has  granted  a  franchise  to  the  Hobart 

&  Western  Electric  Railway  Company.  The  company  plans  to  build  a  double- 
track  third-rail  \ir\e  from  Valparaiso  to  Chicago  via  this  city.  Samuel  A. 
Wright,  of  Chicago,  is  president. 
DANVILLE,  IND.— W.  F.  Churchman  and  Everett  Wagoner,  prominent 

bankers  and  chief  incorporators  of  the  Indianapolis,  Danville  &  Rockville 
Electric  Railway,  made  a  tour  of  inspection  of  the  proposed  route  a  few  days 
ago,  and  now  announce  that  the  line  will  be  constructed  at  once.  Estimates 
of  the  cost  of  construction  are  now  being  prepared.  It  is  decided  to  build 
the  power  house  at  Danville.  This  line  will  open  up  an  important  field  and 
will  reach  tow.ird  the  coal  fields.  It  is  now  believed  it  will  ultimately  connect 
with  the  Coal  Belt  Road,  building  from  the  Sullivan  fields,  and  afford  the 
latter  a  direct  route  into  Indianapolis. 

INDIANAPOLIS,  IND.— The  following  bills  affecting  interurban  lines 
have  been  introduced  in  the  Legislature:  Permitting  interurban  companies 
to  charge  121/2  per  cent  of  amount  of  pounds  of  baggage  being  allowed  on  one 
ticket;  permitting  intfrurban  or  electric  lines  to  be  incorporated  under  a 
special  railway  law,  thereby  removing  th'in  from  the  incorporation  require- 

ments of  steam  roads;  requiring  interurban  lines  to  employ  train  despatchers, 
and  requiring  interurban  lines  to  fence  their  tracks  and  construct  cattle- 

guards. SHELBYVILLE,  IND.— The  Indianapolis,  Shelbyville  Southeastern 
Traction  Comp.my  has  decided  to  extend  its  lines  from  Shelbyville  through 
Greensburg  to  Ijatesville. 
GREENFIELD,  IND. — The  Indianapolis  &  Eastern  Traction  Company  is 

making  important  improvements  at  its  power  house  at  Charlottsville.  A  large 
amount  of  new  machinery  is  b'?ing  installed. 

RI'SIIVII.LE,  IND. — A  large  power  house  will  be  erected  here  on  a  site 
selected  by  Charles  L.  Henry,  president  the  Indianapolis-Cincinnati  Trac- 

tion Company.  Tho  building,  when  equipped,  will  cost  .$200,000.  President 
Henry's  office  is  in  Indianapolis. 
CLINTON,  ]y\. —  The  Iowa  &  Illinois  Interurban  Railway  Company  has 

perfected  its  organization,  electing  the  following  officers:  George  D.  McDaid, 
of  Clinton,  president;  George  W.  Bawden,  of  Davenport,  vice-president; 
Frank  Ellis,  of  Clinton,  secretary;  Garrett  E.  Lamb,  of  Clinton,  treasurer; 
Thos.  J.  Wilcox,  of  Clinton,  general  manager;  the  officers  and  R.  B.  McCoy 
and  E.  A.  Ferrin,  of  Philadelphia,  comprise  the  board  of  directors.  The  con- 

tract for  building  the  company's  proposed  lines  is  held  by  Pepper  &  Register, of  Philadelphia,  and  the  announcement  is  made  that  construction  work  is  to 
be  begun  at  once. 
COVINGTON,  KY.— L  C.  Ernst,  of  the  South  Covington  &  Cincinnati 

Street  Railway,  announces  that  the  Evergreen  and  Fort  Thomas  lines  are  to 
be  connected  and  oper.ued  as  a  belt  line. 

LOUISVILLE,  KY. — The  Fiscal  Court  has  adopted  a  resolution  providing 
for  the  sale  of  a  franchise  for  an  electric  railway  to  Valley  Station  and  River- 
view.    The  upset  price  is  .500  per  mile,  and  the  road  will  have  to  use  about 
5  miles  of  the  county  highway.  It  is  said  that  a  company  is  being  organized 
to  bid  in  the  franchise.  Officials  of  the  Louisville  Railwas  Company  are 
quoted  as  denying  that  the  company  will  bid  for  the  tranchisc. 

ALGIERS,  LA. — There  is  to  be  introduced  in  the  Council  at  its  ne.xt  ses- 
sion an  ordinance  providing  for  the  sale  of  a  street  railway  franchise  here. 

It  is  understood  that  an  Eastern  syndicate  will  bid  in  the  grant. 

BOSTON,  MASS. — The  Boston  Transit  Commission  has  decided  to  carry  the 
East  Boston  tunnel  beneath  the  Scollay  Square  station  of  the  present  Boston 
subway.  The  present  floor  of  the  Scollay  Square  platform  will  become  the 
tunnel  roof,  and  a  system  of  stairs  will  connect  the  two  structures.  There  will 
be  a  tunnel  station  at  this  point,  and  the  two  tracks  will  probably  run  through 
the  center,  with  broad  platforms  on  both  sides,  as  is  planned  for  the  old  State 
House  station,  and  then  continue  on  through  the  square  under  Court  Street 
to  Bowdoin  Square.  The  details  of  the  section  from  the  old  State  House  to 
Scollay  Square  have  not  yet  been  worked  out.  The  old  State  House  is  now 
completely  undermined  and  is  resting  on  temporary  supports.  The  excavation 
is  nearly  completed  around  it  to  the  full  depth  of  the  station.  Work  on  the 
lower  section  of  State  Street  is  progressing  rapidly,  and  two  gangs  of  130 
rpen  each  are  employed  in  operating  the  construction  shield  night  and  day. 
About  300  ft.  are  completed  from  the  shaft  opposite  the  Custom  House  down 
toward  Atlantic  Avenue.  This  section  has  400  ft.  remaining.  Gow  &  Foss 
will  soon  begin  work  on  the  station  at  the  junction  of  State  Street  and  At- 

lantic Avenue.  yXlready  one  of  the  side  walls  of  this  station  has  been  built  by 
the  Boston  Tunnel  Construction  Company,  which  is  boring  the  tunnel  under 
the  harbor.  There  will  be  three  stations  on  the  Boston  end  of  the  tunnel 
proper,  one  at  State  Street  and  Atlantic  Avenue,  another  in  the  old  State 
House  and  a  third  at  Scollay  Square.  It  is  undecided  as  to  what  will  be  built 
on  the  other  side  of  Scollay  Square,  as  the  plans  for  rapid  transit  between  Bos- 

ton and  Cambridge  are  not  yet  matured. 

WORCESTER.  MASS.— For  the  solution  of  the  proposition  of  the  Boston 
6  Worcester  Street  Railway  Company  to  cross  at  grade  the  Boston  &  Albany 
Railroad  tracks,  the  railroad  has  submitt-;d  a  plan  for  carrying  the  street 
railway  tracks  over  the  railroad  tracks  on  a  trestle.  The  estimated  cost  is 
$7,000.  The  street  railway  company  is  asking  the  Legislature  for  permission 
to  cross  at  grade.  .  . 
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Sub-Stations  on  Interurbans 

A  short  article  in  another  column,  on  the  sub-station  prac- 
tice carried  out  by  F.  B.  Perkins  in  interurban  work  near 

Toledo,  Ohio,  calls  attention  to  the  fact  that  there  are  at  the 

present  time  two  rather  opposite  tendencies  in  the  design  of 

distributing  systems  for  interurban  roads  using  alternating- 
current  transmission..  One  tendency  is  to  make  each  sub- 

station a  very  large  and  important  factor  in  the  operation  of  the 

road,  putting  in  several  large  units,  providing  reserve  apparatus 

and  employing  skilled  attendants  to  give  the  sub-station  con- 
stant attention,  and  with  both  day  and  night  shifts.  The  other 

tendency,  which  is  probably  best  represented  by  the  practice 
mentioned  at  Toledo,  is  to  make  the  sub-stations  small  and 
frequent,  and  to  have  them  looked  after  by  station  agents  who 

live  at  the  sub-stations,  and  who  give  the  greater  part  of  their 
time  to  other  than  sul)-station  operation.  Since  these  sub- 

stations are  small  the  temporary  shut-down  of  any  one  of  them 
is  not  a  serious  matter,  and  this  fact  in  a  large  measure  com- 

pensates for  the  uncertainty  introduced  by  not  having  a  skilled 

attendant  regularly  on  duty  at  each  sub-station.  There  are  no 
very  elaborate  duties  involved  in  the  attendance  of  the  ap- 

paratus in  a  sub-station  where  but  one  converter  unit  is  in- 
stalled, especially  if  an  experienced  man  can  visit  the  sub- 
stations at  regular  intervals. 

The  portable  sub-station,  which  is  becoming  v«^ry  popular, 
practically  does  away  with  the  necessity  for  reserve  units  at  a 

sub-station,  because  the  portable  sub-statioircan  be  usually  put 

in  operation  as  a  reserve  unit  at  any  sub-station  at  very  short 
notice.  For  economical  power  service  to  interurban  lines  of  the 

ordinary  type,  where  the  traffic  is  not  so  heavy  but  that  many 
economies  are  justified,  the  practice  adopted  by  Mr.  Perkins 
offers  a  considerable  saving  in  cost  of  power  service.  It  is 

likely  to  be  the  case  (present  fashions  to  the  contrary  notwith- 
standing) that  an  alternating-current  distribution  system  from 

one  power  house  offers  no  very  enormous  gain  in  economy  by 
the  time  it  gets  current  to  the  cars  over  a  number  of  simple, 

well  designed  and  well  taken  care  of  direct-current  power 
stations  located  at  short  distances  along  the  road.  The  alter- 

nating-current distribution  must  usually  be  worked  in  the  most 
economical  manner  to  show  a  saving  over  a  number  of  good 

direct-current  power  houses  for  accomplishing  the  same  pur- 

pose. ' 
Transportation  at  St.  Louis  Exposition 

The  report  of  C.  V.  Weston,  who  was  selected  as  consulting 

engineer  to  draw  up  a  comprehensive  plan  for  an  intramural 
electric  road  for  the  Louisiana  Purchase  Exposition  next  year, 

has  been  completed  and  is  in  the  hands  of  the  exposition 
authorities.  And  now  comes  the  announcement  that  there  is 

a  possibility  that  automobile  service  will  be  substituted  for 
electric  railway  transportation  inside  of  the  grounds.  It  seems 

beyond  comprehension  that  such  a  plan  could  be  seriously  con- 
sidered even  for  a  moment,  and  we  can  only  say  that  it  would 

be  a  great  handicap  to  the  exposition  should  anything  but  the 
most  efficient  means  of  local  transportation  inside  of  the 
grounds  be  adopted,  and  it  would  certainly  be  the  height  of 

folly  to  rely  upon  automobiles  at  this  stage  of  their  develop- ment. 

While  it  may  be  desirable  to  experiment  with  automobiles  as 
means  of  public  conveyance,  it  is  hardly  in  order  to  do  so  on 
such  a  scale,  and  at  the  expense  of  public  convenience,  as  would 

be  necessary  if  automobile  lines  were  substituted  for  electric 

railway  transportation  at  St.  Louis.  This  matter  of  local  trans- 
portation, in  such  an  enclosure  as  is  included  by  the  Louisana 

Purchase  Exposition,  is  not  a  small  matter,  to  be  given  brief 

consideration  by  those  interested  in  the  success  of  the  exposi- 
tion. A  lack  of  intrannn-al  transit  facilities  would  hinder 

greatly  the  proper  appreciation  of  the  exposition  by  the  public, 
as  was  evidenced  in  the  case  of  the  Pan-American;  and  it  is  to 
the  public  that  the  exposition  must  look  for  its  success.  When 

it  is  known  that  the  engineer's  plans  for  an  intramural  electric 
railway  call  for  over  5  miles  of  single  track,  in  the  form  of  a 
continuous  loop  around  tlic  grounds,  and  tliat  this  extent  of 
trackage  is  necessary  in  order  to  convey  passengers  between 

the  principal  points  of  interest,  it  must  be  realized  that  the 
matter  of  transportation  is  going  to  be  a  very  important  one. 
Where  are  the  automobiles  that  can  carry  passengers  this 

distance  in  twenty  minutes  at  the  rate  of  10,000  people  per 
hour?  Even  if  automobiles  could  furnish  an  equivalent  service, 

where  are  they  to  run?  If  operated  on  the  public  walks  of  the 

exposition  they  would  be  an  unmitigated  nuisance  and  endanger 
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the  lives  of  pedestrians.  On  the  other  hand,  if  separate  roads 
are  to  be  constructed  for  automobiles  we  doubt  very  much 

whether  the  cost  of  road  building,  plus  the  cost  of  the  necessary 

number  of  automobiles,  will  be  below  that  of  a  first-class  electric 

road,  as  laid  out  by  Mr.  Weston,  and  certainly  the  operating- 
expenses  of  the  automobile  line  would  be  greater  than  the 
electric.  The  electric  railway  is  the  cheapest  and  safest  means 
for  the  transportation  of  large  numbers  of  people  for  short 

distances  that  is  known  to  man,  as  is  demonstrated  by  the  phe- 
nomenal development  and  universal  adaptation  of  this  means  of 

transit  throughout  the  civilized  world. 
If  automobiles  are  to  be  experimented  with,  why  not  select 

some  less  important  place  as  a  beginning;  in  other  words,  "try 
it  on  the  dog."  Don't  jeopard  the  success  of  the  exposition  by 
withholding  proper  transportation  facilities  on  the  grounds. 
We  do  not  take  this  position  because  of  any  desire  to  lessen  the 
importance  or  possibilities  of  automobiles  for  certain  classes  of 
work,  nor  is  it  necessary,  in  this  day  and  generation,  to  secure 
the  adoption  or  permission  to  erect  an  electric  railway  at  the 
St.  Louis  Exposition  for  purposes  of  demonstrating  what  tlic 

heavy  electric  railway  can  do.  The  intramural  at  the  World's 
Fair  at  Chicago  performed  that  service  for  the  electric  railway 
industry.  From  that  beginning  electric  traction  has  made  a 
clean  sweep  of  the  elevated  roads  of  America.  If  adopted  at  St. 

Louis  it  will  simply  be  a  means  of  well-known  efficiency  to 
serve  an  end — serving  a  commonplace  end,  to  be  sure,  but  a 
/cry  important  one,  none  the  less.  There  is  no  other  means  ac 
present  known  that  can  handle  such  a  large  number  of  people 
]jer  hour  with  such  efficiency. 

Development  of  the  Pleasure  Resort  . 

The  history  of  the  pleasure  resorts  maintained  by  electric 
railway  companies  has  been  an  interesting  one  in  the  last  ten 
years.  Some  of  the  earlier  pleasure  resorts  had  many  of  the 

same  characteristics  as  the  earlier  electric  roads — being  of 
mushroom  growth,  hurriedly  established  and  not  of  a  character 
to  attract  permanent  traffic.  Eight  or  nine  years  ago  there 
was  probably  a  much  stronger  tendency  to  spend  a  great  deal 
of  money  on  cheap,  temporary  attractions  for  electric  railway 
pleasure  resorts  and  less  on  permanent  improvements  than 

ihere  is  at  present ;  not  that  the  summer  theater  and  out-aooi 
v-audeville  entertainment  has  been  entirely  superseded,  but  it 

has  not  the  all-important  place  among  street  railway  pleasure 
resorts  that  it  once  had.  A  review  of  the  pleasure  resorts 

maintained  by  the  electric  railway  companies  of  the  country 
shows  that  the  present  tendency  is  to  maintain  parks  more  on 
the  order  of  the  best  city  parks  than  was  customary  a  few  years 
ago.  The  tendency  is  undoubtedly  the  outcome  of  a  study  of 
public  tastes  and  also  a  study  of  the  financial  balance  sheet. 
Vaudeville  entertainments  and  various  theatrical  attractions 

involve  a  constant  outlay  during  the  season,  and  unless  they  are 

of  a  character  which  will  attract  large  crowds  or  pay  for  them- 
selves by  an  extra  charge  for  admission,  it  means  that  the 

pleasure  resort  business  will  leave  little  profit  for  the  company 
at  the  end  of  the  season.  There  is  undoubtedly  a  tendency  to 

secure  the  very  best  and  highest  class  attractions  at  some  of  the 

larger  parks.  These  are  good  enough  so  that  the  public  will  not 
only  come  to  the  park  to  hear  them,  but  is  willing  to  pay  a 
reasonable  price  of  admission  after  arriving  there.  This  is  not 
true  of  the  cheaper  attractions,  as  it  is  expected  that  they  will 
be  included  in  the  price  of  car  fare.  A  great  many  of  the  parks 
of  to-day  have  no  attraction  in  the  way  of  entertainment,  and 
are  maintained  simply  for  the  purpose  of  giving  the  electric 
railway  patrons  a  desirable  objective  point  for  an  outing.  To 

a  large  class  of  people  nothing  appeals  so  much  as  a  chance  to 
escape  from  noise  and  crowds,  which  are  the  natural  outcome 

of  the  "Coney  Island"  style  of  pleasure  resort.  To  another 
class,  very  large,  especially  in  some  mining  and  manufacturing 
aistricts,  the  heterogeneous  conglomeration  of  noise  and  diver- 

sion peculiar  to  the  Coney  Island  style  is  just  the  thing.  Each 
manager  can  learn  what  the  class  of  people  he  deals  with  likes 

cne  best,  and  make  his  plans  accordingly.  Sometimes  a  com- 
Dination  of  the  two  methods  can  be  made  in  the  same  park. 
On  lines  running  out  from  moderately  large  cities  it  may  not 
be  a  bad  idea  to  have  two  or  more  resorts  of  different  character, 
,so  as  to  cater  to  the  tastes  of  both  of  these  classes  of  people. 

The  resort  situated  along  the  line  of  an  interurban  road  is 
essentially  different  from  one  reached  by  city  lines.  The  traffic 
coming  over  the  interurban  is  seldom  sufficient  to  justify  the 
maintenance  of  costly  entertainments.  The  distances  are  too 

great,  and  the  fares  too  high  for  that.  The  interurban  park 

must  be  rather  in  the  nature  of  a  picnic  ground — a  place  for 
private  picnics,  camp  meetings,  summer  conventions  and  the 
like.  It  must  be  on  an  attractive  site,  but  beyond  keeping  in 
order  and  the  maintenance  of  a  few  conveniences  should  cause 

no  expense  to  the  company.  Distances  and  fares  are  too  great 
and  rolling  stock  too  limited  to  permit  of  taking  great  numbers 
to  evening  or  afternoon  entertainments  at  such  parks. 

Feeding  Interurban  Lines 
In  a  recent  issue  we  presented  a  very  important  series  of 

tests  on  an  interurban  electric  road  fed  on  the  booster  system. 
The  results  were  exceedingly  satisfactory,  and  the  power  house 
expense  proved  to  be  remarkably  low  for  a  road  of  the  class 
and  size  under  consideration.  We  earnestly  wish  that  similar 
reports  of  exact  tests  might  oftener  be  made  public,  for  they 
are  immensely  instructive  and  give  a  clearer  idea  of  modern 
power  house  practice  than  can  otherwise  be  obtained.  More 

particularly  we  would  like  to  see  a  similar  test  of  a  line  of  ap- 

proximately the  same  character  operated  with  high-tension 
feeders  and  sub-stations.  We  very  much  doubt  whether  it 
could  show  a  result  equally  good.  The  performance  of  the 

Dayton  &  Troy  system  reflects  great  credit  on  the  good  judg- 
ment of  the  engineers. 

We  have  often  taken  occasion  to  remark  the  need  of  indi- 

vidual treatment  of  interurban  problems  rather  than  the  follow- 
ing of  any  set  method  of  procedure,  and  the  present  is  a  case 

admirably  in  point.  There  is  a  constant  tendency  to  exaggerate 
the  future  of  a  local  enterprise  and  thereby  to  be  led  into  the 
use  of  metropolitan  methods  in  places  entirely  unsuitable.  If 
one  were  to  stop  and  reflect  a  bit  he  would  realize  that  there  is 
a  limit  to  the  practical  possibilities  of  any  given  section  of 
country  within  the  time  covered  by  the  life  of  any  commercial 

enterprise.  Ten  years  ago,  for  instance,  the  real  estate  boom 

swept  over  Southern  California,  a  region  of  rare  natural  ad- 
vantages, and  streets  and  house  lots  were  laid  out  for  a  popula- 

tion of  perhaps  25,000,000  people,  when  there  were  only,  say, 
2,500,000  on  the  entire  coast  from  San  Diego  to  Seattle. 

The  same  sort  of  thing  is  often  done  in  planning  transporta- 
tion facilities,  with  a  similar  disastrous  result.  There  is  a 

certain  temptation  to  plan  the  interurban  line  between  two 
small  cities  with  a  view  to  its  soon  becoming  an  integral  part 

of  the  great  Eastport  &  San  Diego  Electric  Railroad,  unmindful 
of  the  fact  that  before  the  latter  is  built  electric  traction  may 

be  out  of  date,  and  flying  machines  in  vogue.  There  is  a  certain 

inability  to  get  nearby  objects  in  their  true  perspective,  which 
continually  crops  out  in  human  nature.  When  an  interurban 
line  is  to  be  built  the  whole  problem  of  its  construction  turns 
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on  the  kind  of  work  that  it  will  probably  do,  and  the  shrewd 
engineer  will  cut  his  coat  according  to  the  cloth  at  hand. 
As  to  methods  of  feeding,  high  voltage  transmission,  boosters, 

multiple  stations  and  plain  feeding  each  has  a  proper  and  legiti- 
mate place  in  the  art,  and  we  could,  without  difficulty,  point  out 

instances  in  which  each  of  these  methods  has  been  wofully 
misused.  The  booster  system  is  at  its  best  in  just  such  a  case 

as  the  one  described,  but  it  might  be  inadvisable  to  use  it  else- 
where in  a  case  apparently  similar.  For  instance,  we  have  in 

mind  an  electric  line  a  dozen  miles  long  fed  by  boosters  at  a 
very  serious  loss,  while  at  the  distant  terminus  is  a  car  house 

where  a  man,  fully  capable  of  tending  a  rotary  converter  with- 
out added  assistance,  is  kept  continually  on  duty  to  look  after 

certain  machinery  there  operated  by  the  railway  company.  The 

high-voltage  system  would  undoubtedly  be  the  proper  one  to 
use  in  that  instance,  but  the  circumstances  are  peculiarly  favor- 

able to  it.  Another  system  of  roads  within  our  ken  is  operated 

by  a  most  elaborate  high-voltage  system,  whereas,  under  the 
conditions  which  exist,  separate  stations,  with  some  assistance 
from  boosters,  would  give  a  very  much  better  economic  result 
and  far  more  reliable  service.  The  difference  between 

mediocrity  and  skill  in  engineering  lies  in  the  quick  recog- 
nition of  the  economic  conditions  and  in  prompt  action  thereon, 

irrespective  of  precedents. 

The  Dayton  &  Troy  plant  is  notable  for  several  things  beside 

the  shrewd  use  of  boosters.  It  appears  to  have  been  deliber- 
ately planned  to  utilize  a  low-grade  fuel  for  all  it  is  worth,  and 

the  results  are  certainly  most  striking.  The  boilers  were 
planned  for  an  evaporation  of  7  lbs.  of  water  per  pound  of  coal, 

instead  of  a  theoretical  11  or  12,  and  the  low-grade  fuel  is  put 
to  good  use.  Every  year  this  matter  of  fuel  cost  gets  more 
serious,  and  it  is  very  important  to  bear  the  quality  of  fuel  in 
mind  in  designing  the  plant.  In  the  present  state  of  the  art 
engines  and  dynamos  are  within  limits  fixed  quantities  as  to 
efficiency,  and  the  biggest  chance  for  economy  lies  in  the 
boilers  and  furnaces,  whicli  must  be  fitted  to  the  fuel  on  one 

side  just  as  they  are  fitted  to  the  engines  on  the  other.  The 

engineer  who  would  never  dream  of  using  non-condensing 
engines  where  water  was  available  will  often  lay  out  a  boiler 
plant  entirely  unfitted  to  deal  with  the  fuel  which  would 
actually  give  the  best  economic  result.  It  is  very  easy  to  waste 
in  the  furnace  far  more  than  can  be  saved  on  the  engines.  As 
to  distributing  the  electrical  energy  once  it  is  generated  a 
method  can  be  found  to  suit  any  case  in  hand,  but  the  same 

method  will  not  do  for  every  case.  The  great  difficulty  with 
economical  distribution  of  power  for  electric  railways  lies  in 
the  limitation  of  the  voltage  on  the  working  conductors.  None 
of  the  schemes  for  raising  this  limit  has  as  yet  been  worked 
into  satisfactory  practical  shape  for  general  use.  In  fact,  it  is 
very  likely  that  no  general  method  can  be  devised,  but  that 
the  rapidly  diverging  classes  of  electric  railways  will  have  to 
be  treated  each  upon  its  merits.  Nearly  all  the  present  schemes 
of  distribution  aim  to  deliver  the  same  fixed  voltage  upon  the 
trolley  wire  or  the  third  rail,  while  the  really  serious  limitations 

lie  in  these  working  conductors  themselves.  Even  now  third- 
rail  roads  have  often  to  deal  with  very  inconveniently  great 
amounts  of  current,  and  the  moment  heavy  trunk  line  work  is 

attempted  the  troubles,  now  only  annoying,  take  on  a  most  for- 
bidding aspect.  To  be  sure,  wc  have  not  yet  ei'olvcd  the  electric 

trunk  lines,  but  their  coming  hinges  more  upon  the  difficulties 

of  current  supply  than  upon  any  other  one  thing.  In  particular, 

our  dear  old  friend,  the  hundred-mile-an-hour  line,  is  waiting 
patiently  by  the  wayside  for  further  improvements. 

Weight  of  Rails  for  Interurbans 

Elsewhere  in  this  issue  Mr.  Gonzenbach,  in  dealing  with  the 

engineering  preliminaries  of  an  interurban  electric  railway, 
calls  attention  to  several  facts  in  regard  to  weights  of  rail, 
which  seem  to  be  frequently  overlooked.  One  of  these  is  that 
in  steam  railroading  the  rails  are  subjected  to  as  high  as  40 
tons  per  axle,  while  in  interurban  electric  work  there  are  no 
cars  as  yet  which  have  over  45  tons  distributed  among  four 
axles,  and  the  majority  weigh  less.  The  selection  of  very  heavy 
rails  for  the  average  run  of  interurban  work,  therefore,  is  not 
advocated  by  Mr.  Gonzenbach,  and  he  calls  attention  to  the 

girder  rail  which  weighs  137  lbs.  to  the  yard.  This  rail  was 
rails. 

Rails  are  the  most  expensive  item  going  into  the  construc- 
tion of  a  roadway.  We  have  sometimes  seen  on  steam  roads 

very  heavy  rails  laid  on  a  poorly  ballasted  track,  and  the  re- 
sults, as  far  as  the  passengers  and  rolling  stock  were  concerned, 

were  much  worse  than  if  the  amount  of  money  spent  on  the 
extra  heavy  rails  had  been  devoted  to  ballasting  and  securing 
good  alignment  of  track.  The  weakest  point  in  a  track  is  the 
joints;  and  the  selection  of  heavy  rails  is  usually  governed  by 

the  probabilities  of  joint  depreciation.  There  is  no  doubt  that 
the  heavier  the  rail  the  slower  the  joint  depreciation.  There 

are,  however,  few  electric  interurban  roads  having  rails  of 
60  lbs.  per  yard  and  over  where  the  joint  depreciation  in  five 
years  has  amounted  to  much,  if  the  track  has  not  been  neglected 

in  the  matter  of  ballast  and  tightening  of  angle-bars.  In  fact, 
we  have  frequently  had  occasion  to  note  how  well  interurban 

track  stands  up  under  traffic  when  compared  to  steam-road 
track  of  similar  weight.  Interurban  roads  have  been  influenced 
somewhat  in  the  selection  of  rails  by  the  experience  of  city 

lines  having  heavy  traffic,  and  on  such  lines  the  weight  of  rail 
has  steadily  increased,  partly  on  account  of  the  desire  of  the 

city  companies  to  secure  a  track  which  will  not  require  the  fre- 
quent tearing  up  of  the  pavement  to  get  at  the  joints,  partly 

liecause  of  the  depth  of  rail  supposed  to  be  required  on  paved 
streets,  and  partly  by  the  value  of  steel  rail  as  a  conductor  of 
electricity.  There  is  a  vast  difference,  however,  between  the 
service  required  of  rails  buried  in  the  paving  in  a  crowded  city 

street,  with  cars  of  less  than  one-minute  headway  and  inter- 
urban track,  with  cars  from  fifteen  minutes  to  thirty  minutes 

apart,  and  with  rails  that  are  accessible  at  all  times  for  the 

tightening  of  joints  or  for  any  other  track  maintenance. 

It  is  far  from  our  purpose  to  discourage  first-class,  substantial 
interurban  construction  ;  but,  having  the  interests  of  interurban 
electric  railway  companies  at  heart,  we  do  not  feel  that  it  is 
desirable  to  encourage  unnecessarily  expensive  construction  in 
one  direction,  when  there  are  so  many  places  in  an  interurban 

electric  road  of  to-day  where  money  may  be  spent  to  advan- 
tage. Further  than  this,  if  the  interurban  is  to  reach  into  less 

tliickly  populated  districts  than  at  present,  its  standards  of 
construction  must  be  made  to  conform  to  the  conditions  and 

requirements,  so  as  to  cut  down  the  investment  to  a  figure  that 

will  not  be  unduly  burdensome  at  the  beginning.  It  is,  there- 
fore, in  order  to  look  for  the  places  where  unnecessarily  heavy 

investment  can  be  reduced  on  roads  of  light  traffic:  and  it  looks 
as  if  tlie  weight  of  the  rail  was  something  that  could,  in  many 
cases,  be  cut  down  with  safety.  When  it  is  remembered  that 
some  of  our  western  trans-continental  steam  lines  liave  for  a 

number  of  years  operated  regular  steam  equipment  over  50-lb. 
standard  T-rail,  it  is  time  to  stop  and  think  whether  the  less 
important  interurbans  may  not  safely  adopt  lighter  rails  than 

are  common  at  present. 
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THE  THIRD  RAIL  ON  THE  BALTIMORE  &  OHIO 

BY  W.  D.  YOUNG 

The  installation  of  a  third  rail  system  to  meet  standard  steam 
road  conditions  involves  many  difficult  and  serious  problems. 
The  most  notable  ones  are  the  providing  of  clearance  between 

there  is  not  another  third  rail  system  to-day  which  could  re- 
ceive a  complete  standard  railroad  equipment  on  its  tracks.  As 

many  interurban  lines  are  designed  to  handle  both  freight  and 

passenger  service,  this  will  mean  that  these  roads  will  be  sub- 
jected to  many  of  the  same  limitations  as  would  follow  if  dif- 
ferent track  gages  were  used  instead  of  a  common  standard. 

Most  of  the  present  third  rail  installations  have  been  on 
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the  third-rail  construction  and  what  might  be  termed  "moving 
obstructions,"  as  cars  and  engines ;  the  clearance  between  the 

third-rail  shoes  and  their  supports  and  "fixed  obstructions,"  as 
platforms,  bridges  and  signal  work ;  the  providing  of  protection 
from  live  third  rail  for  employees  and  the  public ;  the  design 

of  a  shoe  and  its  supports  that  will  meet  every  necessary  re- 

BIRD'S-EYE  VIEW  OF  ENTRANCE  TO  CAMDEN  STATION 

quirement,  and  the  maintaining  of  a  contmued  line  of  conduc- 
tor through  special  track  work  on  grades  and  through  pas- 

senger stations. 
At  the  outset  it  is  well  to  bear  in  mind  in  regard  to  the  Balti- 

more &  Ohio  installation  that  with  possibly  two  exceptions 

what  are  to  all  intents  and  purposes  private  right  of  way.  Cut 
with  the  Baltimore  &  Ohio  Railroad  there  were  conditions  in- 

stituted long  before  the  idea  of  third  rail  was  ever  conceived. 
Possession  was  nine  points  at  law  in  this  instance,  and  the  new 
construction  had  to  adapt  itself  to  the  old.  It  is  also  worthy  of 
noting  that  this  work  had  to  meet  not  only  local  conditions  of 

traffic,  but  had  to  permit  the  passage  of  any 
car  or  engine  that  the  railroad  might  accept 
on  any  other  part  of  its  system.  In  meeting 
this  last  condition  it  may  be  taken  for  granted 
that  the  final  plan  followed  was  a  long  step 

forward  in  the  matter  of  establishing  a  stand- 
ard third-rail  gage  for  steam  roads. 

At  the  start  a  clearance  chart  was  made  up. 
which  covered  all  the  moving  equipment  at 

that  time.  Another  chart  showing  the  plat- 
form clearances  was  also  used.  From  the  data 

given  it  was  thought  a  24-in.  gage  and  2>2-in. 
elevation  of  third  rail  could  be  used.  The 

guards  were  2  ins.  higher  than  the  third  rail, 
and  the  inside  guard  board  was  i8j4  from 

the  track  gage  line.  This  provided  a  clear- 
ance on  paper  of  2V2  ins.  under  what  were 

considered  the  extreme  limits  of  travel  of 
steel  cars  with  worn  wheels  and  journal 
brasses  and  truck  springs  compressed  solidly. 
As  the  steel  cars  were  being  received  while 

the  plans  were  under  consideration,  there  was 

no  practical  way  to  determine  before  hand 

just  how  the  cars  would  act.  It  was  found 

that  they  were  more  or  less  out  of  form,  and 

rolled  very  considerably  in  passing  over  loose 

joints  or  low  places  and  curves  in  the  track. 
The  side  of  the  chute  came  straight  down  and  occasionally 

a  door  would  not  be  closed.  All  these  bad  features  often 

caused  this  lower  part  of  the  car  to  come  closely  to  the 
third  rail  and  in  contact  with  the  inside  guard  boards,  and 

scarfed  them  severely.    The  guards  were  then  reduced  i  in. 
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ill  (k'|)lli,  as  a  lucaus  to  uvcrctime  Uiib  trouble;  it  also  in- 
volved a  complete  change  in  the  proposed  plans  protecting  the 

rail  through  station  districts.  The  lower  cylinders  of  com- 
pound locomotives  presented  moving  obstructions  similar  to 

those  of  steel  cars. 

While  endeavoring  to  meet  and  overcome  these  new  con- 
ditions the  85-lb.  track  rail  was  replaced  by  loo-lb.  rail,  and  it 

head  of  the  lag  and  the  base  of  the  stand.  This  was  tu  allow 
for  an  independent  movement  of  the  insulator  tie.  In  practice 
it  was  found  impossible  to  have  an  insulator  tie  every  10  ft., 
so  that  the  limits  were  set  for  any  distance  between  8  ft.  and  11 
ft.  This  irregular  spacing  of  ties  also  affected  the  ending  of 
guard  boards  at  the  stands.  No  standard  length  of  board  could 
be  used  without  a  very  considerable  amount  of  waste.   To  meet 

.Vudjiiiatic  C'onuMlIiiiy  Swilcl 

PL.AN  OF  CAMDEN  TERMINAL.  SHOWING  SECTIONS 

was  }'4  in.  higher  than  the  old  rail.  This  had  the  effect  of 
lowering  the  third  rail  -y^  in.,  and  also  decreased  the  clearance 
between  the  bottom  of  the  shoe  and  track  rails  an  equal  dis- 

tance. It  called  for  a  condition  of  track  maintenance  that 

could  not  be  met,  and  the  shoes  were  continually  coming  in 

contact  with  the  wheel  rails  at  cross-overs  and  crossings.  The 
entire  third  rail  would  have  had  to  be  raised  to  bring  it  back 
to  its  former  elevation.  In  view  of  all  the  new  facts  that  de- 

veloped from  the  experience  with  the  installation  as  first  laid 
down,  it  was  deemed  wise  and  prudent  to  widen  the  gage,  to 
increase  the  elevation  and  to  keep  away  as  far  as  possible  from 
steel  cars  and  compound  locomotives.  So  the  third  rail  was 

relaid  to  3oyS-in.  gage  and  T^yo-in.  elevation.  The  entire  ab- 
sence, since  this  was  done,  of  any  noteworthy  interference, 

such  as  had  been  before  experienced,  is  the  best  evidence  that 
the  change  was  a  desirable  one  to  make. 

The  change  of  gage,  however,  brought  forth  a  lot  of  prob- 
lems that  had  not  presented  themselves  before.  It  was  found 

bridge  gussets  and  considerable  signal  work  were  in  the  zone 

of  travel  of  the  third-rail  shoes  and  supports,  that  the  gaps  in 
third  rail  for  cross-overs  were  nearly 
twice  as  long  as  before,  and  in  providing 
an  essential  continued  line  of  conductor 

through  special  work  on  grades,  twice  as 
many  movable  rails  were  required.  Ties 
9  ft.  10  ins.  long  were  used  in  place  of 
standard  railroad  ties,  and  dwarf  signals 
of  a  different  form  had  to  be  employed. 
These  details  were  each  met  in  turn  and 

presented  no  impossible  or  seriously  ex- 
pensive problems.  The  gaps  in  the  third 

rail  at  cross-overs  caused  no  hindrance  to 
the  satisfactory  movement  of  the  motor. 

It  was  deemed  absolutely  necessary  to 
use  every  reasonable  precaution  to  protect 

employees  and  others  from  coming  in  con- 
tact with  the  third  rail  and  which  was  as- 

sured to  be  alive  at  all  times  on  any  part 

of  the  system.  A  sectional  third-rail  system,  to  be  described 
later,  was  installed.  In  addition  the  writer  designed  a  com- 

bined guard  board  and  insulator  stand,  which  is  illus- 
trated herewith,  and  which  has  given  very  satisfactory 

results.  The  stand,  which  is  a  malleable  iron  casting,  is  pro- 
vided with  a  post  for  supporting  the  reconstructed  granite 

insulator,  and  also  with  u])right  standards  at  the  sides  for  the 
guard  boards.  The  stand,  insulator  and  insulator  caps  are  held 
together  by  cement.  In  lagging  down  the  stands  the  lags  were 
screwed  down  so  that  there  was  a  clearance  of  ̂   in.  between 

this  difficulty  the  guards  were  frequentl}-  allowed  to  end  where 
they  would,  and  the  button  ends  were  held  in  position  by  Hal 
iron  plates  and  bolts  as  fastenings.  The  guards  are  1^2  ins. 
thick,  8  ins.  deep  and  of  dressed  Georgia  pine. 

"Danger — Third  Rail — Keep  Off,"  was  painted  in  letters  6 
ins.  high  on  the  guards  about  every  50  ft.  The  guards  come  2 
ins.  below  the  base  of  the  rail  and  i  in.  above  the  head.  In  this 

way  very  satisfactory  protection  is  afforded  to  the  rail  itself  from 
careless  or  accidental  laying  of  tools  across  the  rail,  and  from 
earth  and  ballast  incident  to  track  repairs.  In  fact,  they  mark 
clearly  and  sharply  the  safety  lines  of  mutual  protection  to 
employees,  the  third  rails  and  shoes. 

The  designing  of  a  generally  satisfactory  arrangement  of 
conductor  through  station  districts  is  replete  with  troublesome 

details.    The  tracks  in  question  were  covered  with  flush  plat- 

CLEARANCE  DIAGRAM,  WITH  DIFFERENT  EQUIPMENT  ON  STRAIGHT  TRACK 

forms  over  which  trucks  and  passengers  were  able  to  pass  with- 
out hindrance.  The  simplest  form  of  overhead  construction 

was  deemed  impracticable,  because  of  weight,  cost,  overhead 
shoe  details  and  the  interference  of  the  old  overhead  structure, 
which  could  not  be  abandoned  until  something  else  took  its 

place. 
The  first  installation  could  not  remain  as  designed  because 

of  the  interference  of  steel  cars,  etc.  A  second  attempt  was 
made,  which  had  the  novel  feature  of  providing  a  level  platform 

by  using  a  depressed  conductor,  the  shoe  making  contact  with 
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the  under  side  of  the  conductors  on  their  upper  faces.  This  was 
accomphshed  by  supporting  the  shoes  on  springs,  which  allowed 
them  to  be  drawn  down  as  the  motor  moved  past  an  incline 
leading  from  the  third  rail  to  the  depressed  conductors  beneath 
the  platform.  However,  the  necessity  of  changing  the  gage  and 
elevation  of  the  third  rail  in  the  outside  sections  required  that 
this  be  also  abandoned,  and  under  the  new  gage  and  elevation 
the  design  first  proposed  was  put  down. 

The  accompanying  engraving  shows  the  general  form  of  con- 
struction used.  A  Z-bar  is  riveted  to  a  plate,  and  this  is  used  as 

a  cover  on  the  side  next  to  the  track  rail.  A  i/2-in.  x  8-in.  iron 
plate  supplies  the  other  half  of  the  cover.  Both  covers  are 
lagged  down  to  timbers  and  then  sheathed  over  with  Georgia 
pine.  The  shank  of  the  shoe  passes  through  the  slot  provided, 
the  shoe  riding  on  the  third  rail,  which  is  supported  by  the 

same  methods  used  in  open  work.  It  is  needless  to  state,  per- 
haps, that  the  covered  plates  do  not  come  in  contact  with  the 

third  rail.  Gaps  of  an  inch  in  length  are  provided  between  each 
cover  plate  and  the  one  next  adjacent.  It  is  also  understood 

that,  as  a  further  safety  precaution,  automatic  sectional  third- 
rail  switches  are  used  in  stations  and  switch  yards.  These 
safety  switches  are  also  used  to  control  the  current  whenever 
movable  rails  are  used  around  special  work  and  the  third  rails 
adjacent  to  a  foreign  railroad  crossing. 

At  certain  cross-overs  on  grades  it  was  necessary  to  maintain 
a  conductor  in  the  body  of  the  special  work.  It  is  obvious  these 
special  conductors  could  not  remain  permanently  elevated,  but 
had  to  be  lowered  in  sympathy  with  track  switching,  so  that 
trains  could  pass  over  them,  otherwise  they  would  be  an  ob- 

struction. As  it  was  compulsory  to  secure  every  inch  possible 
to  bridge  the  existing  gaps  and  to  meet  the  reach  of  the  shoes, 
30  ft.,  they  were  designed  so  as  to  have  a  vertical  movement 

only.  This  is  done,  as  shown  herewith,  by  using  cast-iron  yokes, 
in  which  the  rails  travel  up  and  down.  The  vertical  movement 
is  secured  by  using  a  pair  of  hardened  steel  rollers  on  the  ends 
of  cranks,  which  are  attached  to  a  square  shaft  leading  to  the 
signal  pipes.  The  rollers  bear  on  the  under  side  of  plates 
fastened  to  the  insulating  blocks.  In  the  insulating  blocks  is 
held  the  T  section  used  for  the  conductor.  An  upward  move- 

ment of  the  cranks  will  cause  the  rail  to  rise ;  the  reverse  move- 
ment of  the  rail  is  dependent  on  gravity.  Clamps  are  attached 

to  the  yokes  to  prevent  the  rail  from  leaving  the  yokes;  3-in. 
and  4-in.  T-sections  are  used.  The  longest  rail  is  38  ft.,  and 
weighs,  approximately.  600  lbs.,  including  insulating  blocks, 
etc.  Most  of  the  simple  cross-overs  can  be  provided  with  a 
line  of  conductor  by  this  means,  while  in  case  of  a  diamond 

cross-over  through  tracks  only  can  be  taken  care  of  in  this 
way.  The  rails  are  hent  down  at  the  ends  to  provide  them  with 
the  necessary  inclines.    Their  success  is  an  accomplished  fact. 

One  of  the  most  interesting  problems  was  to  provide  a  satis- 
factory shoe  and  shoe  supports.  The  shoes  have  a  flat  contact 

surface  of  64  sq.  ins.,  and  are  4  ins.  wide,  20  ins.  long.  At  first 
they  were  supported  by  toggle  links,  but  these  were  found  to  be 
very  uncertain  in  the  making  of  contact  as  the  shoe  mounted  an 
incline.  For  a  moment  the  shoe  would  jump  up,  away  from  the 
rail,  and  as  current  would  have  to  come  through  this  shoe  or  not 

at  all,  the  tendency  would  be  to  draw  an  arc  or  to  "lose  a 
switch,"  as  the  case  might  be.  Again,  it  was  found  necessary 
to  cause  the  shoe  to  bear  heavily  on  the  rail  itself  to  prevent 
arcing.  The  least  irregularity  in  the  rail  would  cause  the  shoe 
to  rise,  and  this  making  and  breaking  of  contact  caused  trouble. 
Neither  could  this  method  of  support  adapt  itself  to  allow  a  free 
movement  of  the  shank  of  the  shoes  through  the  slots  of  the 
covered  work  at  curves. 

In  place  of  this  form  of  support  a  cast-iron  Ijracket  was  at- 
tached to  the  bumper  block  of  the  motor  and  braced  to  the 

frame  by  an  adjustable  brace.  A  double,  extra  heavy  wrought 
iron  pipe  was  used  as  the  central  sliding  rod,  with  threads  on 
each  end.  This  engaged  with  a  box  form  of  iron  casting,  and  the 
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two  are  held  together  by  lock  nuts.  Adjusting  nuts  are  supplied 
at  the  opposite  end  of  the  rod.  An  insulating  block,  made  of 
three  pieces  of  maple,  boiled  in  paraffine,  shellacked  and  glued 

provision  has  been  made  for  eight  distinct  movements  of  the 
shoe.  The  up  and  down  movement  are  for  the  travel  of  the 

shoe  in  its  lowest  position  ofif  the  third  rail  to  the  highest  ele- 

MUVAJJLE  THIRD  RAILS  AT  IIUNTIXGTUN  AXEXUIC 

together,  is  attached  to  the  lower  face  of  this  box.  As  this 
block  sets  up  into  the  box,  to  which  it  is  bolted,  the  sides  of  the 

box  act  as  a  hood  to  protect  the  block  from  any  drip  or  me- 
chanical injury.  To  the  insulating  block  is  fastened  a  wrought 

iron  bracket.  This  is  supplied  with  four  dependent  ears,  each 
one  having  an  elliptical  opening.  These  elliptical  openings  are 

figured  for  allowing  a  j  z-in.  up  and  down  motion  of  the  shoe. 
The  shoe  proper  is  attached  to  a  brass  shoe  head  supplied 

with  two  bearings.  Side  motion  rods  pass  through  these  bear- 
ings and  engage  with  the  bracket  ears.    A  pair  of  springs  are 

vation  of  third  rail,  and  the  distance  is  zjA  ins.  The  move- 
ment of  the  shoe  head  on  the  side  motion  rods  is  to  take  care 

of  the  side  movements  of  the  motor  in  going  around  curves  and 

Street  Railway  Journal. 

PLAN  SHOWING  LOCATION  OF  MOVABLE  THIRD  RAIL 

allow  free  travel  for  the  shank  of  the  shoes  in  the  slots  of 

covered  work.  The  travel  secured  is  i^4  ins.  on  either  side  of 
the  center  of  support. 

MOVABLE  THIRD  RAIL  AT  HUNTINGTON  AVENUE 

placed  on  each  side  motion 
rod,  set  in  between  the  ears 
of  the  shoe  bracket  and  bear- 

ings of  the  shoe  head.  A  scat 
for  each  spring  is  placed  in 
the  elliptical  opening  in  the 
bracket  ear.  The  bodies  of  the 

shoe-head  bearings  are  circu- 
lar and  tapering  in  form,  to 

provide  a  seat  for  the  springs. 
In  addition  to  the  central 

sliding  rod  two  side  rods  are 
])rovided,  which  are  attached 

SECTIONS  AND  PLANS  OF  MOVABLE  THIRD-RAIL  APPARATUS 

hi-i-l  Railway  Jon 

to  the  box  casting  and  pass 
through  arms  of  the  bracket.   They  hold  the  shoe  parallel  to  the 
track  and  assist  to  prevent  the  shoe  from  dropjiing  too  low. 

A  study  of  this  detailed  description  will  readily  disclose  that 

The  movement  of  the  side  motion  rods  through  the  spring 
seats  working  in  the  bracket  ears  are  tilting  movements,  up  or 
down  sidewise,  and  up  or  down  lengthwise.  The  sidewise  tilting 
movements  arc  to  allow  the  shoes  to  rest  s(|uarely  on  the  rail. 
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whether  its  surface  is  parallel  or  not  to  the  plane  of  the  track 

rails.  The  lengthwise  tihing  movements  are  to  allow  the  shoes 
to  take  the  inclines  easily,  and  by  this  flexibility  the  shoes  are 

,-',/'\V,I,  ri:.!i- 
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GAGE  FOR  SETTING  SHOE  ON  LOCOMOTIVE  TO  PROPER  HEIGHT 

sure  to  bear  on  the  inclines  and  rails  at  all  points  in  its  travel. 

The  entire  weight  of  the  sliding  rods,  shoe  and  all  attachments 

is  about  150  lbs.,  and  this  entire  weight  is  used  to  cause  certain 
and  sure  contact  between  the  shoe  and  rail.  Triple  in- 

sulation is  provided  in  all  cases  between  the  shoe  and 
motor  frame. 

The  shoe  is  faced  with  a  steel  plate,  attached  to  the 

brass  shoe  body  by  copper  rivets.  Experience  with  cast- 
iron  and  brass  shoes  showed  that  they  had  short  life  and 
very  little,  if  any,  cleaning  effect  on  the  third  rail.  In 
open  sections  these  steel-faced  shoes  produce  a  bright. 

motor  service  is  necessary  to  maintain  a  good  contact  surface. 

On  the  opposite  side  of  the  tunnels,  under  the  same  conditions, 
but  with  the  motor  running  light,  the  deposit  is  constantly 

there.  When  this  rail  is  used  for  heavy  service 
the  arcing  at  the  shoes  is  most  severe  and  the 
shoes  are  heated  to  redness.  After  a  few  trips 
the  conditions  rapidly  improve. 

The  third  rail  for  heavy  service  is  reinforced 

by  laying  two  i,ooo,ooo-cm  bare  cables  between 
the  head  and  flange  of  the  rail.  The  cables  are 
held  closely  to  the  rail  by  means  of  malleable  iron 
clamps  that  engage  with  the  flange  of  the  rail, 
and  are  held  together  by  a  bolt  underneath. 
After  the  cable  is  laid  the  clamps  are  bent  in, 
so  as  to  insure  better  contact  between  the  rail 
and  the  cable. 

At  intervals  the  third  rails  of  each  track  are 

connected  by  means  of  underground  cables,  and 
these  are  so  arranged  that  a  section  of  either 
rail  can  be  cut  to  leave  it  dead.  All  cable  con- 

nections to  third  rails  are  made  by  using  a  brass 
terminal.  This  has  a  flat  rectangular  body  with 
a  threaded  projection ;  a  cable  socket  is  united 
to  this  projection  by  using  a  union  nut.  The 
flat  part  of  the  terminal  is  bolted  to  the  flange  of 

the  rail.  A  simple  form  of  box  with  cover  pro- 
tects the  connections  from  the  weather. 

The  inclines  are  made  of  Georgia  pine,  faced 
on  the  incline  part  with  steel  plates,  and  are  held  in  position 
with  the  rail  by  strap  and  bolts. 

At  cross-overs  a  wooden  "dummy"  rail  is  used  near  the  point 

Slreet  Rnilw.qy  Journal 
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SIDE  ELEVATION  AND  SECTION  OF  THIRD  RAIL  SUPPORT 

clean  surface.  In  the  tunnels  the  deposits  from  various  sources 
form  a  very  tenacious  scale.  There  is  an  absence  of  sufficient 

draught  to  blow  off  the  loose  particles  of  rust,  etc.,  and  con- 
siderable dampness  is  present.   It  is  found  that  constant  heavy 

of  the  switch,  in  the  line  of  third  rail,  and  it  is  cut  down  with 
inclines  at  each  end,  as  so  to  allow  the  shoes  to  pass  off  or  on 

without  any  side  interference.  A  75-lb.  T-rail  was  used,  prin- 
cipally because  of  cheapness  and  promptness  in  delivery.  One 
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feature  of  the  sectional  third-rail  system  is  the  automatic 
cut-out  switches,  to  which  reference  has  already  been  made. 
As  the  locomotives  takes  from  500  amps,  to  2000  amps.,  the 
successful  design  of  an  automatic  switch  to  open  and  close 
these  heavy  currents  without  racking  and  with  reliability 
and  promptness  was  a  difficult  undertaking,  from  both  a 

mechanical  and  electrical  standpoint.    Another  function  re- 

since  the  original  design,  are  as  follows:  The  balancing 
spring  on  which  the  movable  portion  of  the  spring  falls  has 
been  made  very  much  stronger  so  as  to  have  the  plunger  prac- 

END  VIEW  OF  ELECTRIC  LOCOMOTIVE,  SHOWING  SHOE 

quired  of  the  switch  is  that  while  it  must  be  of  sufficient  size  to 
carry  the  current  used  in  operating  service  it  is  also  necessary 
that  its  coil  should  have  sufficient  power  to  hold  the  switch 
securely  with  a  very  small  current.  The  current  used 

for  picking  up  the  plunger  is  25  amps.,  or  about  one- 
hundredth  of  the  maximum  current  carried  by  it. 

The  switch  as  originally  made  for  this  service  was  de- 
scribed in  the  columns  of  the  Street  Railway  Journal 

for  March  2,  1901.  Improvements  have  since  been  made 
in  this  switch,  however,  by  the  manufacturers  to  enable 
it  to  work  at  the  voltages  which  are  encountered  on  the 
line  and  which  are  exceedingly  variable.  As  at  present 
employed  the  switch  will  pick  up  at  anything  from  175 
volts  to  700  volts.    The  principal  modifications,  made 

VIEW  IN  MT.  ROYAL  STATION,  SIIoWJNC  I'ROTECTED  THIRD RAIL 

tically  weightless  on  the  start.  This  necessitated  a  very  much 
smaller  gap  at  the  opening  break  between  the  tip  of  the  plunger 
and  the  contact  on  which  it  rested.  In  order  that  the  arc  at 

that  point  should  not  hang,  a  special  form  of  blowout  has  been 
installed. 

It  will  be  readily  understood  that  the  switch,  when  it  falls 
open,  must  break  such  current  as  is  leaking  from  the  third  rail 

Filii-u  plate^ 

SECTIONS  OF  THIRD-RAIL  SHOE 
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to  ground.  Tliis  current  often  reaches  a  value  as  high  as  8 

amps,  or  lo  amps.,  causing  an  arc  which  is  likely  to  be  self- 

VIEVV  SHOWING  PRESENT  rillRD  RAIL  AND  OLD  OVERHEAD  CONSTRUCTION 

maintaining.  To  avoid  this,  magnetic  blowouts  have  been 
installed  on  the  main  jaws  of  the  switch.  A  peculiar  feature  of 
value  of  the  switch  and  a  modification  which  was  found  to  be 

necessai'y  over  the  original  design  is  the  top  governor.  The 
switch  requires  to  be  set  so  as  to  fall  open  when  the  cur- 

rent reaches  a  certain  predetermined  minimum,  and  this  is 
a  matter  which  is  likely  to  vary  if  the  section  leaks.  The  force 
tending  to  throw  the  switch  down  is  made  up  of  its  weight  and 
the  pressure  on  the  jaws.  The  top  plunger  is  arranged  to  be 
raised  or  lowered  at  will  and  clamped  with  a  nut.  In  this  way 

the  pressure  on  the  jaws  and  consequently  the  throw-down 
pressure  can  be  balanced  off  by  any  magnetic  force  exerted  by 

the  jaw.  I'lius  the  switch  can  be  set  to  fall  open  at  any  cur- 
rents within  the  limits  of  adjustment. 

The  upper  plunger  is  bored  out  to  receive  an  interior  brass 
plunger,  the  lower  end  of  which  projects  beyond  the  base  of  the 
upper  plunger.  This  brass  plunger  is  held  in  position  by  a 

spring,  and  when  the  lower  pressure  plunger  is  raised  it  is  com- 
pressed inside  the  upper  plunger.  The  tension  on  this  spring 

can  be  regulated  by  screw  pressure  so  that  the  exact  amount  of 
tension  required  to  balance  the  residual  magnetism  at  variations 

of  throw-down  pressure  can  be  secured. 
The  troubles  that  have  appeared  in  the  switch  as  it  was 

originally  built,  and  such  difficulties  as  have  been  encountered 
in  connection  with  the  system  have  been  met  and  compensated 

for  by  the  modifications  and  additional  devices  already  re- 
ferred to. 

Another  feature  of  the  sectional  conductor  system,  as  in- 
stalled in  Baltimore,  is  the  pick-up  device  on  the  cab.  It  is  safe 

to  say  that  this  factor  has  caused  80  per  cent  of  the  failures  of 
sectional  conductor  systems,  because  it  involved  a  motor  and 
dynamo  storage  battery  or  additional  complicated  equipment. 
The  plan  employed  on  the  Baltimore  &  Ohio  is  to  provide  an 
air  compressor  and  motor,  and  to  arrange  this  combination  to 
work  both  ways,  that  is  to  say,  the  machine  is  capable  of 

taking  electric  power  from  the  third  rail  and  driving  the 
dynamo  as  a  motor,  which  drives  the  pneumatic  apparatus  as  a 

compressor,  and  pumps  up  the  tanks 

till  the  pump  governor  breaks  the  cir- 
cuit. When  this  occurs  the  compres- 

sor automatically  changes  into  an 

engine  without  reversing  its  motion 

and  drives  the  dynamo  electric  ma- 
chine as  a  dynamo,  thereby  provid- 

ing electric  power  to  pick  up  the 
switches.  Thus  the  machine  performs 

both  offices  of  pick-up  device  and 
compressor.  The  reversible  principle 
of  dynamo  and  motor  is  already 
familiar  to  street  railway  engineers, 

but  the  way  in  which  the  compres- 
sor has  been  made  reversible  is  in- 

teresting. The  compressor  is  of  the 

trunk  piston  type,  and  contains  in- 
let valves  and  piston,  the  outlet  valve 

E,  see  cut,  allowing  the  air  taken  in  to 
escape  into  the  pressure  chamber  B. 

The  port  C  during  the  act  of  com- 
pression is  closed,  and  therefore  the 

apparatus  acts  like  an  ordinary  com- 
]jressor.  When  the  circuit  is  broken 
the  machine  is  deprived  of  power 
from  outside,  and  has  to  slow  down 
somewhat.  The  specially  designed 
governor  then  changes  its  position, 
due  to  slight  reduction  in  speed,  and 

begins  to  operate  a  piston  valve  in 
cylinder  A,  which  distributes  air  to 

the  cylinders  and  also  allows  it  to  es- 
cape through  the  exhaust;  the  port  C  serving  alternately  as  an 

in-take  and  exhaust  port.    The  piston  valve  is  of  the  well- 

-^xj)  Shijiit  Bobbin 
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known  hollow  type.  It  is  plain  that  during  the  action  as  an 

engine  the  valves  in  the  piston  will  remain  shut,  for  the  pres- 
sure in  the  cylinder  is  greater  than  that  of  the  outside  air.  It 

is  also  equally  apparent  that  the  valve  B  will  remain  shut,  for 
the  pressure  in  the  tank  is  always  higher  than  the  pressure  in 
the  cylinder.  The  machine  is  connected  between  the  shoe  and 
the  ground,  a  resistance  being  provided  in  circuit  therewith 

tQ  keep  the  high  voltage  of  the  line  from  the  commuta- 
tor. This  circuit  is  equipped  with  a  circuit  breaker,  and 

if  for  any  reason  power  be  cut  off  and  the  machine  thereby 
attempts  to  drive  the  locomotive  this  circuit  breaker  opens 
and  relieves  the  compressor.  This  will  only  happen  in  case 
the  circuit  breaker  at  power  house  gives  out,  or  in  case  the 

locomotive  was  drifting  over  a  cross-over  with  the  controller 
open,  and  the  motormen  arc  instructed  to  see  that  this  latter 
combination  does  not  occur.  The  locomotive  is  equipped  with 
a  resistance  which  will  take  enough  current  to  hold  up  the 
switch  in  case  it  is  desired  for  any  reason  to  stand  or  drift  over 
the  section  with  no  motor  current  on  and  with  the  compressor 
stopped.  The  procedure  of  starting  up  the  locomotive  is  as 
follows : 

We  will  assume  that  the  locomotive  is  standing  on  a  section, 
the  switch  being  dropped,  with  the  compressor  at  rest.  The 
valve  is  opened  and  air  is  admitted  at  the  compressor,  starting 
it  up  as  an  engine.  The  dynamo  quickly  picks  up  the  switch  and 

the  machine  immediately  becomes  a  compressor  and  takes  suf- 
ficient current  to  hold  up  the  switch.  The  locomotive  will  then 

be  started  and  continue  to  run,  picking  up  its  own  switches  by 
reason  of  the  live  shoe,  live  because  of  its  contact  from  the 
rear  section.  The  compressor  having  pumped  up  to  full  tank 

pressure  automatically  opens  its  pump  governor  and  oper- 
ates as  an  engine  for  a  short  period  and  then  reverses  its 

functions.  It  may  be  left  running  or  shut  down  at  will.  If  the 
trip  is  a  long  one  the  compressor  is  usually  shut  down  after  the 
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locomotive  is  well  started.  If,  however,  it  is  only  a  short  trip 
over  special  work,  much  of  which  is  drifting,  the  compressor 
is  left  running  to  pick  up  and  hold  up  switches  so  that  the 
motorman  can  have  current  at  his  conmiand  at  all  times,  re- 

gardless of  whether  his  controller  is  on  or  off.  New  compres- 
sors are  now  being  built  utilizing  this  same  principle,  but  on  a 

very  much  modified  and  improved  plan  from  the  light  of  ex- 
perience gained. 

Now  that  the  various  details  have  been  worked  out,  through 

much  that  was  discouraging,  the  results  obtained  in  the  satis- 

factory service  are  such  as  to  afford  the  conclusion  that  a  third- 

rail  system  can  be  perfectly  adapted  to  meet  steam  road  con- 

VIEW  OF  bLIP  SWITCHF.S  AT  HUNTINGTON  AVENUE,  SHOW- 
ING MOVABLE  THIRD  RAIL 

ditions.  In  almost  every  detail  steam  road  service  marks  the 
very  extreme  of  requirements.  In  meeting  these  there  are 
enough  obstacles  that  have  to  be  overcome  to  satisfy  the  most 
ambitious  desires  of  all. 

 ^>  

FRANCHISE  GRANTED  IN  MANILA 

The  franchise  for  a  street  railway  system  in  the  city  of 
Manila,  which  was  advertised  in  the  Street  Railway  Journal 
and  other  papers  last  November  by  the  War  Department,  was 

allotted  last  week  by  the  Municipal  Board  of  Manila,  the  Ad- 
visory Board  and  the  Philippine  Commission  of  the  United 

States  acting  jointly.  Several  bids  were  received  from  various 
American  and  foreign  syndicates  for  the  contract.  The  bid 
accepted  was  presented  by  Charles  M.  Swift,  of  Detroit,  and 

was  for  a  syndicate  consisting  of  himself,  J.  G.  White  &  Com- 
pany, of  New  York ;  P.  L.  Kimberly  and  Frank  H.  Buhl,  of 

Sharon,  Pa.,  and  George  C.  Smith,  of  Pittsburg,  representing 
the  Westinghouse  interests.  The  bidders  agreed  to  charge  6 
cents  for  first-class  fares  and  5  cents  for  second-class  fares. 
One  hundred  first-class  tickets  will  be  sold  for  $5.50,  and  six 
second-class  tickets  for  24  cents. 

The  franchise  awarded  covers  the  electric  lighting  system  as 

well  as  the  railway  system  for  Manila,  and  the  syndicate  ex- 
pects to  spend  about  $2,000,000  in  the  development  of  the 

svstem.  The  construction  must  be  commenced  within  six 
months,  and  will  be  carried  out  by  J.  G.  White  &  Company,  of 

New  York.  Thirty-five  miles  of  track  will  be  built,  and  West- 
inghouse apparatus  will  be  used.  The  population  of  ̂ Manila  is 

over  300,000. 

For  the  second  time  in  three  months  the  South  Side  Elevated 

Railway  Company,  of  Chicago,  raised  the  wages  of  its  employees. 
The  raise  amounts  to  about  2  cents  an  hour,  averaged  among 

various  employees,  and  makes  them  the  highest  paid  elevated 

railway  employees  in  the  country,  not  excepting  the  wages  re- 
cently granted  by  the  Northwestern  and  Lake  Street  Elevated 

Railroads  a  few  days  ago.  First-class  motormen  are  to  get  29 

cents. 
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ENGINEERING  PRELIMINARIES  FOR  AN  INTERURBAN 

ELECTRIC  RAILWAY— n. 

BY  ERNEST  GOZENBACH 

LOCATION 
An  interurban  private  right  of  way  located  along  the  high- 

way is  very  often  a  sign  of  imperfect  emancipation  from  horse 
car  practice.  It  is  sometimes  urged  that  it  is  necessary  to  adopt 
such  a  location  in  order  to  serve  the  country  population  along 
the  highway.  If  that  population  must  be  served  to  the  extent 
of  sticking  to  the  highway,  then  it  would  seem  best  to  avoid  the 
expense  of  a  private  right  of  way  and  locate  tracks  in  the 
middle  or  on  one  side  of  the  highway.  Following  the  highway 
usually  means  numerous  stops,  which  preclude  high  schedule 
speed ;  and,  vice  versa,  high  schedule  speed  is  impossible  along 
the  highway  because  of  teams  on  the  road  and  in  the  door  yards 
of  houses,  numerous  crossings  at  entrances  to  farm  houses  and 
fields,  not  to  mention  the  objections  of  the  wary  native  who 
may  dislike  to  see  a  car  pass  by  his  door  at  50  miles  to  60  miles 
per  hour  without  stopping  for  his  accommodation. 

Furthermore,  highways,  as  a  rule,  follow  township  and  sec- 
tion lines  regardless  of  gradients.  In  order  to  enable  cars  to 

be  operated  on  or  to  one  side  of  them  it  is  sometimes  necessary 
to  mount  grades  of  6  per  cent  to  8  per  cent,  or  to  assume  great 
expense  in  filling  or  cutting  to  avoid  such  grades. 

On  the  other  hand  it  is  not  always  the  best  policy  to  locate 
the  line  to  obtain  the  best  gradients,  nor  to  locate  exactly  as  a 
steam  road  would  be  located.  Curves  and  grades  are  much  less 
serious  obstacles  to  electric  cars  than  they  are  to  steam  trains, 
and  if  a  particularly  prosperous  farming  community  can  be 
approached  by  a  little  detour  of  the  line  it  is  well  to  consider 

carefully  before  deciding  either  way.  As  a  general  rule,  how- 
ever, the  writer  believes  it  to  be  the  best  policy  to  locate  the 

private  right  of  way  when  near  country  houses  so  that  the 
house  and  barn  shall  be  between  the  railway  and  the  highway. 
This  avoids  some  of  the  objectionable  features  of  the  highway 
location  and  at  the  same  time  serves  the  neighborhood.  One 
must  not  lose  sight  of  the  fact  that  interurbans  are  and  must 
continue  to  be  local  roads,  dependent  upon  the  population 
reached  for  their  revenue. 

Referring  to  the  map.  Fig.  i,  in  the  previous  chapter  (Street 
Railway  Journal,  March  7,  1902),  the  D,  E  &  F  Railway 
starts  in  the  center  of  D.  It  has  its  own  tracks,  and  does  not 

anywhere  use  the  local  street  railway's  track  or  current.  After 
passing  the  Union  Depot  and  crossing  a  steam  road  at  grade 
the  line  cuts  diagonally  across  city  lots  and  touches  the  small 
suburb  O,  without  leaving  its  private  right  of  way.  The  same 
way  it  passes  N,  where  a  route  has  been  found  which  does  not 
necessitate  any  street  tracks.  From  N  the  course  is  due  east, 
paralleling  a  highway,  but  sufficiently  far  away  to  permit  high 
speed.  At  a  point  about  2  miles  east  of  M,  there  is  a  crossing 
with  the  steam  railwa^^  This  is  to  be  made  overhead  for 
reasons  which  will  be  shown  later. 

At  M  and  L  the  road  passes  through  on  its  own  right  of  way 
and  between  these  towns  the  right  of  way  is  parallel  and  ad- 

jacent to  the  steam  railroad.  At  E  the  right  of  wav  extends 
well  into  the  city  limits,  but  the  tracks  follow  the  street  the 
whole  length  of  the  business  section  of  E.  Passing  E  the  right 
of  way  is  so  shaped  that  cars  touch  the  hamlet  K  throueh  J 
and  I,  all  on  its  own  right  of  wav,  and  pass  through  a  short 
section  of  street  at  H,  with  another  overhead  crossing  between 
I  and  H.  From  H,  through  G  to  F.  the  right  of  wav  is  aeain 
parallel  to  the  steam  railroad,  and  cars  enter  the  city  streets 
at  the  entrance  to  F.  There  is  a  total  of  =^.4  miles  of  the  road 
on  public  street,  the  balance  of  57  miles  being  private  risfht  of 
way. 

The  width  of  the  right  of  wav  should  never  be  less  than  40 

ft.,  even  for  single-track  roads.  The  price  paid  for  land  is  often 
fixed  arbitrarily  and  independent  of  the  width  of  the  strip,  so 

that  by  insisting  on  sufficient  width  in  the  first  place  the  cost 
is  usually  no  more  than  a  narrower  strip  of  land. 

ROADBED  AND  TRACK 

In  the  case  we  are  considering  there  is  comparatively  little 
grading  to  be  done,  the  country  being  practically  level.  Cuts 
and  fills  do  not  exceed  over  3  ft.  in  depth  at  any  place,  and  the 
whole  right  of  way  is  so  chosen  that  the  grades  do  not  exceed 
1.2  per  cent  except  in  one  case  where  there  is  a  grade  of  1.8  per 
cent  for  a  distance  of  800  ft.  The  flatness  of  the  land  is  a 

reason  for  using  extra  care  to  secure  good  drainage  of  the  road- 
bed. There  are  several  bridges  of  lo-ft.  to  25-ft.  span  re- 

quired. These  may  preferably  be  made  of  steel  concrete  con- 
struction. In  a  few  cases  the  headroom  under  the  bridge  is  so 

low  that  concrete-arch  construction  cannot  be  employed,  and 
steel  girders  laid  on  concrete  abutments  must  be  used  to  secure 
the  necessary  cross  sectional  area  for  the  flow  of  water  at  its 

maximum  stage.  The  sub-grade  is  to  have  a  width  of  14  ft. 
for  single  track  and  25  ft.  for  double  track  at  sidings. 
The  two  railroad  crossings  that  have  been  referred  to  are 

recommended  to  be  built  so  that  the  electric  railway  crosses 
the  steam  road  above  grade,  the  approaches  to  consist  of  earth 
embankments  with  a  2  per  cent  grade.  Such  crossings  can  be 
built  for  about  $32,000  each,  even  in  a  perfectly  flat  country. 
The  fixed  charges  on  this  investment  amount  to  about  $1,600 

per  annum,  hardly  more  than  the  maintenance  of  an  interlock- 
ing plant,  and  immeasurably  cheaper  than  the  latter  when  the 

time  lost  is  capitalized  and  the  extra  cost  of  power  added  to  it. 
A  crossing  above  grade  also  disposes  at  once  and  for  all  time  of 
the  possibility  of  collisions  at  such  points. 

The  right  of  way  is  to  be  fenced,  not  alone  on  account  of 
using  the  third  rail,  but  as  an  insurance  against  accidents  which 
would  be  an  advisable  measure  with  any  construction. 

In  the  case  at  hand  gravel  has  to  be  purchased  and  hauled 
long  distances  by  railroad,  as  none  is  available  along  the  right 
of  way.  The  cost  laid  down  is  estimated  between  60  cents  and 
65  cents  per  yard.  There  is  available,  however,  a  good  quality 
of  rock,  and  while  the  cost  of  rock  ballast  would  not  be  war- 

ranted, provided  gravel  could  be  put  down  for  a  lower  figure, 
it  here  becomes  good  engineering  to  use  this  rock.  Its  cost 

is  very  largely  a  matter  of  good  management,  and  when  prop- 
erly handled  this  rock  ballast  may  be  delivered  for  but  little 

more  than  gravel,  or  at  an  estimated  cost  of  80  cents  per  cubic 
yard.  Its  use  should  be  liberal,  not  less  than  2200  cu.  yds.  per 
mile  of  track.  Plenty  of  ballast  properly  placed  is  generally 
conceded  to  be  the  chief  ingredient  of  a  good  roadbed,  and  it 
is  poor  engineering  to  attempt  to  build  a  good  track  with  heavy 
rail  and  only  little  ballast,  because  the  latter  is  very  much  less 
expensive  than  steel  rails  per  mile  of  track,  and  a  better  track 
for  less  money  may  be  built,  using  plenty  of  good  ballast  and 
small  rails. 

The  question  of  cedar  ties  versus  hard  wood  has  been  pretty 
thoroughly  thrashed  out  by  steam  roads,  and  the  use  of  cedar 
ties  is  increasing,  which  is  pretty  good  evidence  that  they  are 
satisfactory,  at  least  on  tangents.  The  specifications  should, 
therefore,  read  for  cedar  ties,  6  ins.  x  8  ins.  x  8  ft.,  spaced  2  ft. 
between  centers  on  tangents,  every  fifth  tie  to  be  chestnut  or 
oak,  8  ft.  6  ins.  to  9  ft.  long,  depending  on  the  distance  of 
the  third  rail  from  the  track  rail,  which  will  be  discussed 

under  its  ])roper  heading.  On  curves  all  ties  sliould  be  of 
chestnut  or  oak.  Whether  the  ballast  should  be  tamped  level 
with  the  top  of  the  tie  or  crowned  at  the  center  is  outside  the 
sphere  of  this  paper. 

Steel  rails  for  the  track  are  the  most  expensive  single  item 
that  goes  to  make  up  the  grand  total  of  the  cost  of  a  railway, 
and  one  cannot  be  too  careful  in  choosing  correctly  to  meet  the 
requirements  without  buying  a  rail  either  too  large  or  too  small. 
The  first  duty  of  the  rail  is  to  provide  a  smooth  pathway  over 
which  the  wheel  may  roll  with  a  minimum  of  friction.  This  it 
does  regardless  of  the  size  of  the  rail,  provided  the  alignment 
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remains  constant.  To  preserve  this  alignment  it  is  necessary 
that  the  rail  have  sufficient  stiffness  so  that  it  will  not  bend 

when  a  weight  is  imposed  midway  between  two  supports.  From 
these  and  allied  necessities  has  been  evolved  the  present  form 
of  rail  which  in  steam  railway  practice  is  sometimes  submitted 
to  a  weight  of  40  tons  and  over  per  axle  imposed  with  the 
hammer  blow  of  the  reciprocating  parts  of  the  locomotive.  The 
tendency  has  been  to  increase  the  size  and  weight  of  rails  in 
this  class  of  work,  and  electric  railways  have  followed  this 
practice  to  a  point  where  the  extra  cost  of  these  heavy  rails 
often  is  not  warranted  by  corresponding  gains.  Taking  into 
consideration  the  fact  that  there  are  no  reciprocating  parts  on 
an  electric  car,  there  is  consequently  none  of  the  hammer  blow 
to  test  the  strength  of  the  rail  as  with  steam  locomotives.  It 
is  further  to  be  considered  that  the  heaviest  electric  cars  in 

use  to-day  do  not  exceed  45  tons  in  weight,  and  we  are  not 
likely  to  go  very  much  higher.  This  weight  is  equally  dis- 

tributed over  four  axles,  and  the  maximum  weight  per  axle, 
therefore,  is  not  likely  to  exceed  12  tons  in  electric  cars  for 
some  little  time.  It  is  apparent,  therefore,  that  a  very  much 
smaller  rail  may  be  satisfactory  for  an  electric  railway  than  for 
a  steam  railway.  Just  how  much  smaller  the  rail  may  be  made 
is  a  fine  point  to  decide. 

Another  factor  enters  here  which  is  absent  on  steam  roads, 
namely,  the  value  of  the  rail  as  a  return  feeder.  This  depends 
again  on  the  total  amount  of  current  lost  in  the  rail  for  a  given 
period.  It  is  this  factor  which  warrants  the  use  of  extremely 
heavy  rails  in  city  work  where  cars  are  numerous  and  the  cur- 

rent transmitted  runs  into  thousands  of  amperes.  For  the 
interurban  railway  under  discussion  the  dii^erence  in  current 
so  lost  did  not  warrant  any  additional  investment  in  rails,  and 
it  would  appear,  from  calculations  made  on  this  basis  and  a 
comparison  of  service  conditions  with  other  roads,  that  a  rail 
weighing  60  lbs.  per  yard  would  be  large  enough.  On  account 
of  the  comparatively  high  speed  and  the  possibility  of  heavier 
cars  or  heavier  traffic  or  both  in  the  future  a  rail  weighing  70 
lbs.  per  yard  was  actually  recommended.  For  speeds  of  60 
miles  per  hour  and  over  new  conditions  have  to  be  met  which 
do  not  alter  the  case  in  hand,  and  it  is  to  be  hoped  that  no  one 
will  cite  the  failure  of  the  track  during  the  Berlin-Zossen  tests 
as  having  any  bearing  in  this  case. 

The  length  of  rails  and  the  cost  of  joints  should  be  given 
careful  attention.  If  the  saving  in  rail-joints  on  steam  roads 
warrants  the  use  of  long  rails  then  their  use  is  doubly  war- 

ranted on  electric  roads,  due  to  saving  of  first  cost  and  main- 
tenance of  bonds.  Rails  60  ft.  long  are  recommended ;  joints  to 

be  better  than  the  ordinary  railroad  fish-plates.  Either  a  "Con- 
tinuous" or  "Weber"  joint  was  recommended. 

For  track  bonding  two  bonds  per  joint  were  recommended, 
because  bond  troubles  mostly  occur  at  the  rail  connections,  and 
with  double  bonding  the  liability  of  such  trouble  is  reduced. 
The  two  bonds  together  may  be  about  equal  to  or  slightly  below 
the  conductivity  of  the  rail,  and  too  much  care  cannot  be  exer- 

cised in  installing  them. 
ROLLING  STOCK 

A  general  specification  of  the  cars  of  the  D,  E  &  F  Railway 

might  be  put  into  the  words  "The  best  which  can  be  bought." 
To  the  traveling  public  the  car  is  the  representative  of  the 
railway  company.  Handsome,  easy  riding  cars  with  luxurious 
furnishings  are  an  inducement  and  invitation  to  ride,  and  if 
such  cars  are  supplemented  by  polite  and  neatly  uniformed  car 
employees,  the  business  once  obtained  will  be  held.  The  in- 

expensive advertising  of  thousands  of  satisfied  passengers  is 
many  times  more  valuable  than  tons  of  paper  leaflets  with  fancy 

engravings  and  printed  invitations  to  ride  on  the  "greatest 
electric  railway  of  the  world,  handsomely,  etc."  When  the 
public,  fed  with  such  glowing  printed  descriptions  of  the  road, 
finally  decides  to  take  a  ride  and  finds  the  coaches  filled  with 
uncomfortable  rattan  seats,  the  bodies  mounted  on  trucks  which 

shake  the  passenger  as  if  he  were  a  bottle  of  medicine,  and  the 

car  in  charge  of  a  grouchy  conductor  of  the  "step  lively"  pat- 
tern, it  usually  waits  for  the  steam  train  when  it  has  a  long  trip 

to  make  and  uses  the  electric  only  for  short  distances.  In  the 
case  we  are  considering  the  cars  were  recommended  to  be 
between  55  ft.  and  60  ft.  long  and  8  ft.  10  ins.  wide  over  the 
sheathing;  the  body  construction  to  be  of  the  strongest  pos- 

sible design  consistent  with  good  appearance ;  wide  platforms  to 
be  provided ;  the  seats  to  be  upholstered  in  plush.  Rattan  is 
generally  supposed  to  be  more  cleanly  than  plush,  but  one  has 
only  to  look  at  the  rattan  seats  which  have  been  in  use  for  a 
year  or  more  to  disbelieve.  All  classes  of  seat  coverings  seem 
to  get  about  equally  dirty,  and  the  best  a  railway  can  do  is  to 
clean  seats  as  frequently  as  possible  and  adopt  a  covering  re- 

gardless of  its  supposed  hygienic  qualities.  Rattan  has  the  dis- 
agreeable trait  of  not  affording  a  firm  seat.  It  has  not  been 

found  that  plush  seats  are  more  subject  to  mutilation  by  hood- 
lums (an  objection  sometimes  urged)  than  rattan  on  roads 

using  both  types,  and  cars  are  never  equipped  so  as  to  be  be- 
yond the  possibility  of  mutilation  by  hoodlums  anyway.  If  they 

were  they  would  have  to  consist  of  steel  cages  with  bars  in 

place  of  windows.  On  most  long-distance  electric  railways 
there  has  been  a  very  noticeable  demand  for  toilet  rooms  on 
cars,  and  while  a  number  of  interurbans  have  lately  gone  into 
service  without  these  accommodations  the  demand  for  them  is 

strong  enough  to  warrant  their  adoption.  That  they  are  a 
nuisance  is  not  denied,  but  a  railway  serves  the  public  and  their 
absence  may  be  the  cause  of  turning  over  to  the  steam  railway 
some  of  the  traffic,  and  the  interurban  needs  all  the  fares  it  can 
collect. 

For  the  case  in  hand  it  should  not  be  necessary  to  mention 
that  open  cars  are  out  of  the  question,  and  one  type  of  car  will 
have  to  answer  for  both  summer  and  winter  service.  The 

windows  should,  therefore,  be  of  a  pattern  which  will  give  a 
maximum  opening  and  not  interfere  with  the  view  in  the 

summer  season,  while  double  windows  are  a  profitable  invest- 
ment for  the  winter  season.  The  small  fittings  which  add  so 

much  to  the  comfort  of  the  passenger,  such  as  parcel  racks, 
water-coolers,  match  scratchers,  cuspidors,  etc.,  should  not  be 
neglected  and  should  be  of  the  best  quality  and  appearance. 
As  a  matter  of  fact  appearance  in  the  car  and  its  fittings  has  a 
tangible  value  as  nowhere  else  on  a  road.  There  are  roads, 
however,  which  make  the  best  appearance  in  power  house  and 
sub-stations,  where  all  sorts  of  polished  brass  fancies  and 
pressed  brick  decorations  are  indulged  in.  and  which  run  little 
dingy,  filthy  cars  that  have  a  habit  of  choosing  their  own  time 
of  running  and  meeting  at  unexpected  places.  Such  concerns 
give  one  the  impression  that  they  are  retailing  their  current 
over  the  brass  railings  at  the  power  stations  instead  of  selling 
it  in  the  form  of  rides  to  the  public. 

Trucks  for  high-speed  service  are  too  often  a  source  of 
weakness  on  roads  well  equipped  otherwise.  The  schedule 
speed  of  34  miles  per  hour  proposed  for  the  D,  E  &  F  Railway 
presupposes  a  maximum  speed  of  between  50  miles  and  60  miles 

per  hour.  Some  ti-ucks  which  ride  well  at  the  lower  speeds  may 
absolutely  fail  at  these  higher  speeds.  It  cannot  be  said  that 

there  is  any  one  form  of  truck  which  has  overwhelming  ad- 
vantages over  others,  the  general  design  of  all  seems  to  follow 

very  closely  along  the  M.  C.  B.  Association  standard,  differing 
mostly  in  details.  Some  of  these  details,  it  seems,  should  never 
have  been  adopted  considering  the  experience  in  electric  and 
other  railroading.  Many  roads  adopt  a  form  of  light  truck 
suitable  for  city  service  for  high-speed  interurban  cars  with 
disagreeable  results  both  to  passengers  and  trucks.  Other 
trucks  are  built  up  of  heavy  materials  and  the  spring  plank 
connected  with  the  transom  through  suspension  links  of  the 
flimiest  sort,  or,  in  other  words,  the  proportions  are  not  kept 
uniform  in  transmitting  the  strains  from  swing  bolster  to 

pedestal  boxes.  Whatever  shortcomings  high-speed  trucks  may 
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have  as  a  class  should  be  charged  not  to  the  manufacturers  but 
to  the  purchasers.  We  have  become  so  much  accustomed  to  a 
certain  price  for  trucks  in  strictly  street  railway  work  that  few 
are  willing  to  pay  the  extra  price  needed  to  produce  a  really 
first-class  high-speed  truck,  and  competition  is  so  keen  among 
manufacturers  that  the  purchaser  is  really  the  loser  in  the  end. 

Brakes  will,  of  course,  have  to  be  of  the  air  type  in  our  case, 

and  it  remains  to  choose  between  automatic  and  straight-air 
systems.  Briefly,  automatic  air  has  no  value  except  when  cars 
are  to  be  used  in  trains.  In  our  case  there  will  be  part  of  the 
service  which  will  consist  of  two-car  trains  and  the  balance  of 

single  cars.  It  is  possible  that  one  of  the  two-car  trains  might 
part  and  cause  great  damage,  but  this  is  less  liable  to  happen 
when  each  car  is  a  motor  car  than  if  one  were  a  trailer.  Auto- 

matic air  necessitates  the  triple  valve,  and  triple  valves  arc 

apt  to  "stick"  at  inopportune  moments.  This  is  not  serious 
when  there  are  several  cars  in  a  train,  but  when  there  is  only 
one  or  at  the  most  two  cars  and  a  triple  valve  should  refuse  to 

work,  especially  in  a  crowded  city  street,  the  consequences 
might  be  disastrous  to  the  public  and  to  the  railway.  The 
chances  that  a  two-car  mutiple  unit  train  will  break  in  two  at 

high  speed  are  many  times  smaller  than  that  a  triple  valve  may 
stick  at  a  critical  moment,  and  for  the  case  in  hand,  therefore, 

straight  air  is  recommended.  A  device  can  easily  be  provided 
to  apply  the  air  in  case  a  train  breaks  in  two  even  on  a  straight 

air  system.  For  the  very  high  speeds,  which  are  now  becom- 
ing common  on  interurban  railways  a  more  efficient  application 

of  the  air  brake  is  very  much  to  be  desired.  The  Westinghouse 

"high-speed"  brake  embodies  some  of  the  principles  which 
should  be  modified  for  use  with  cars  operating  at  30  miles  per 

hours  and  over,  and  equipped  with  straight  air  brakes.  An 

initial  brake-shoe  pressure  of  125  per  cent  of  the  weight  of  the 
car  with  gradual  automatic  release,  which  is  a  function  of  the 

speed,  and  not  of  the  time,  would  be  a  great  benefit  and  accident 

saver.  Straight  air  brakes  have  attained  a  degree  of  satisfac- 
tion hardly  reached  by  any  other  part  of  the  car  equipment, 

and  there  is  danger  of  letting  well  enough  alone  to  the  extent 
of  not  keeping  abreast  of  the  present  exceedingly  rapid  march 
of  progress.  As  an  example,  it  is  only  necessary  to  mention  that 

90  per  cent  of  interurban  roads  still  carry  around  their  air 
compressors  a  cumbersome  wooden  l)ox,  patterned  somewhat 
after  the  bulwarks  wdiich  used  to  be  liuilt  around  the  old- 
fashioned  street  railway  motors  and  discarded  fifteen  years  ago. 

  

STEEL-TIRED  WHEELS  ON  INTERURBANS 

Although  chilled  cast-iron  car  wheels  have  been  used  exten- 
sively on  high-speed  interurban  lines,  in  the  opinion  of  a  num- 

ber of  engineers  the  chilled  wheel  has  no  proper  place  on  an 
interurban  equipment  on  motor-driven  axles  for  speeds  of  over 
50  miles  per  hour.  The  trouble  with  broken  flanges  seems  to 
increase  very  rapidly  when  the  speeds  get  above  that  point, 
and  there  is  undoubtedly  security  in  steel-tired  wheels  that 
cannot  be  obtained  with  cast-iron.  The  advocates  of  the  latter, 

however,  point  to  the  many  successful  interurban  lines  operat- 
ing at  speeds  up  to  45  miles  per  hour  in  which  cast-iron  wheels 

are  used  without  serious  trouble.  An  engineer,  who  has  had 
considerable  experience  in  operating  over  50  miles  per  hour, 

expressed  the  opionion  the  other  day  that  it  was  folly  to  pur- 
chase anything  but  steel-tired  wheels  for  such  equipment,  and 

cited  the  trouble  which  has  recently  been  experienced  in  sup- 
port of  his  position. 

 ♦♦♦  

The  Attorney  General  of  New  York  and  the  attorney  for  the 
corporations  concerned  will  appear  before  the  Court  of  Ap- 

peals on  Monday,  March  16,  and  unite  in  the  request  for 
additional  time  to  present  arguments  in  the  franchise  tax  cases. 
These  cases  would  be  reached  in  the  regular  order  of  court 
business  by  March  17  or  18. 

CAR  HOUSE  CONSTRUCTION 

Recently  considerable  uneasiness  has  been  occasioned  among 

street  railroad  managers  by  the  tendency  on  the  part  of  in- 
surance companies  to  increase  the  rate  on  certain  classes  of 

railway  property.  This  is  particularly  true  of  car  houses,  and 
the  action  of  the  underwriters  is  explained  by  the  number  and 
character  of  the  fires  that  have  occurred  in  structures  used  for 

this  purpose,  and  the  serious  losses  resulting  therefrom. 
Thou.sands  of  dollars  worth  of  cars  have  been  destroyed  during 
the  last  year,  part  of  which  at  least  might  have  been  saved  had 
the  houses  been  constructed  in  conformity  with  the  require- 

ments of  the  best  modern  practice,  and  especially  if  attention 

had  been  given  to  the  subject  of  dividing  the  area'  enclosed  into 
smaller  spaces  and  separating  them  by  standard  fire  walls. 
In  the  construction  of  most  car  houses  it  is  often  apparent  that 
too  little  thought  is  given  the  matter  of  fire  protection,  and 
with  the  exception  of  concrete  flooring  and  iron  roof  trusses  it 
has  been  the  practice  to  make  little  provision  for  safety  from 
fire;  yet  a  brief  consideration  of  the  subject  of  car  building,  the 
material  employed  in  the  car  bodies,  and  the  paint,  oil  and 
varnish  used  in  finishing  them,  should  afford  convincing  proof 
of  the  necessity  for  carefully  divided  or  fireproof  construction 
of  the  building  in  which  they  were  to  be  stored,  if  such  were 

attainable.  Indeed,  it  is  doubtful  if  present  methods  of  fire- 
proofing  would  withstand  such  a  severe  test  as  the  burning  up 
of  fifty  cars  or  100  cars  in  one  section  of  a  car  house,  and  with 
this  in  view  the  necessity  for  employing  the  best  construction 
and  getting  as  nearly  complete  fireproofing  as  possible  will  be 

apparent  at  once. 
The  proposition  really  resolves  itself  into  one  of  areas. 

.Safety  can  only  be  secured  by  dividing  the  space  enclosed 
within  the  barn  into  sections  of  limited  areas  with  standard 

fire  walls  between  them,  composed  of  either  protected  iron 

work  or  slow-burning  heavy  mill  construction.  As  a  guide  to 
those  who  are  anticipating  the  construction  of  new  car  houses, 
or  the  remodeling  of  old  structures,  the  following  suggestions 
are  offered  by  an  expert  who  has  devoted  considerable  attention 
tc  the  architectural  features  of  street  railway  plants  and  has 
made  a  special  study  of  the  subject  of  car  house  construction. 
These  recommendations  are  based  upon  the  actual  requirements 
of  the  underwriters,  and  must  be  complied  with  literally  by 
those  who  wish  to  insure  their  property,  as  a  slight  deviation 
therefrom  will  result  in  an  increase  in  rate,  and  any  marked 
departure  from  the  practice  here  outlined  is  considered  suf- 

ficient cause  for  rejecting  the  risk  altogether  as  being  undesir- 
able. It  is  further  suggested  for  the  benefit  of  those  who  are 

considering  the  erection  of  new  houses  that  they  consult  the 

rating  bureau  having  jurisdiction  in  their  district  before  start- 
ing their  work.  By  submitting  their  plans  to  the  experts  of 

the  underwriters  they  may  save  themselves  considerable  ex- 
pense and  delay,  and  in  some  cases  an  entire  overhauling  of 

their  plant  after  it  is  well  under  way  or  completed,  as  the  pro- 
ductions of  local  architects  are  usually  very  unsuitable  from  an 

insurance  point  of  view  for  this  class  of  building. 
DESIGN  AND  CONSTRUCTION 

Car  houses  should  be  one  story  in  height,  built  of  brick, 
with  walls  of  not  less  than  12  ins.  in  thickness.  When  two 

stories  are  demanded  the  first  story  should  be  16  ins.  thick, 
and  the  second  12  ins. 

Side  walls  need  not  extend  above  the  roof  unless  they  face 
an  exposure  within  75  ft.,  and  in  that  case  they  should  be 
treated  as  division  walls,  openings  in  which  should  be  protected 

by  standard  doors  or  shutters.  All  walls  facing  serious  ex- 
posures should  be  blank. 

The  area  of  any  section  should  not  exceed  10,000  sq.  ft.,  if 
possible,  and  in  no  case  should  it  be  more  than  20,000  sq.  ft. 
Wherever  possible  to  restrict  the  area  of  enclosures  to  5000 

sq.  ft.  it  is  desirable  to  do  so, 
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Fire  walls  throughout  should  be  built  of  brick  without  open- 
ings, and  they  should  extend  3  ft.  above  the  roof.  Where  there 

are  openings  they  should  be  as  small  as  possible,  and  protected 

by  good  standard  double  lock-jointed  tin-covered  doors,  2^/2  ins. 
in  thickness,  hung  on  tracks,  bolted  every  2^  ft.  with 

^-in.  bolts  running  through  the  wall,  and  having  nut  and 
washer  on  the  opposite  side.  Tracks  should  be  not  less  than 

in.  thick  and  33^  ins.  wide,  of  best  quality  rolled  steel ; 

hangers  of  the  same  material.  All  hardware  for  fire-doors  or 
shutters  should  be  fastened  on  with  bolts  and  not  screwed. 

Roofs  should  be  arranged  so  that  there  need  be  no  openings 
in  the  fire  walls  above  the  roof  line  for  drainage.  If  there 

are  belt  holes  in  the  walls  they  must  be  protected  by  an  ap- 
proved sliding  fire  door,  kept  closed  around  the  belt  when  it  is 

not  in  use.  Roofs,  made  entirely  of  iron  or  iron  asbestos  and 

composition;  should  have  all  exposed  iron-work  thoroughly 
protected  by  concrete,  at  least  2  ins.  thick,  on  all  sides  of  iron- 
work. 

A  heavy  mill  roof,  of  3-in.  plank  with  gravel,  slate,  tin  or 
iron  covering,  supported  by  at  least  8-in.  x  lo-in.  beams,  is  much 
more  desirable  than  a  light  iron  trussed  roof  with  iron  work 
exposed.  Heavy  mill  roofs  will  stand  fire  a  great  deal  better 
than  any  form  of  fireproof  material  other  than  solid  concrete 
protected  iron  work.  Roof  trusses,  either  iron  or  wood,  should 
never  extend  into  another  fire  section,  for  it  often  happens  that 
two  sections  of  roofing  are  completely  destroyed  by  the  ends  of 

the  trusses  being  burned  away  or  distorted  by  the  fire  communi- 
cating through  the  openings  occasioned  by  the  dislodgement 

of  roof  trusses  in  the  burned  section. 

Cornices,  if  any,  should  be  of  brick,  stone  or  metal.  No 
boxed  or  wood  cornice  of  any  kind  should  be  used,  as  it  is  not 
only  an  unnecessary  expense  but  an  additional  element  of 
danger.  Skylights  or  monitor  lights  should  have  wired  glass 
in  standard  frames,  and  all  windows  should  be  protected  by 
wire  screens.   Skylights  of  wired  glass  only  are  recommended. 

Floors  throughout  should  be  brick,  concrete,  cinder  or  dirt, 

if  a  one-story  building,  and  heavy  mill  construction  for  every- 
thing above  the  first  floor.  A  mill  floor  consists  of  heavy 

splined  plank,  3  ins.  or  4  ins.  thick,  and  a  top  floor  of  matched 
board  with  a  water  and  fire  retarding  material  between  the 
two.  In  no  case  should  such  floors  be  carried  by  bare  metal 
supports. 

Pits  should  be  of  brick  with  brick  or  concrete  floors.  They 
should  extend  under  one  track  only.  Stringers,  supporting 
tracks,  should  rest  on  brick,  where  pits  extend  under  two  tracks 
and  a  small  portion  of  floor.  Steps  to  pits  should  be  of  iron  or 
other  non-combustible  material.  Pits  should  be  located  at  or  as 
near  the  rear  end  of  the  house  as  possible,  and  should  be  con- 

fined to  one  section. 
Under  no  circumstances  should  cars  from  under  which  the 

trucks  have  been  taken,  or  disabled  cars,  be  permitted  to  stand 
on  tracks  in  front  of  operative  cars,  thereby  preventing  the  exit 
of  the  latter  in  case  of  fire. 

Partition  walls  about  the  offices  should  be  of  non-combustible 

material,  such  as  brick,  terra-cotta,  asbestos  blocks,  wire-lath 
and  plaster  or  iron  or  other  fireproof  substances  in  general  use. 

Stairs  throughout,  elevator  openings  or  any  other  floor  open- 
ings should  be  protected  by  being  entirely  enclosed  or  covered 

by  suitable  trap-doors,  arranged  to  close  automatically. 
Heating  by  steam  or  hot-water  system  is  preferable,  and 

the  piping  for  the  system  should  be  kept  clear  of  wood- 
work and  supported  on  iron  hangers.  Stoves  may  be  used  in 

offices  and  stock  rooms,  but  when  used  there  must  be  placed 
under  them  metal  sheeting  over  asbestos.  Piping  must  be  run 
to  a  suitable  chimney  or  carried  above  the  roof,  remote  from 
woodwork,  and  not  out  of  a  broken  window,  as  has  been  ob- 

served in  numerous  instances,  especially  during  construction 
period,  when  the  danger  from  fire  is  very  great,  owing  to  the 
large  amount  of  inflammable  material  all  about. 

tlectnc  heaters  are  dangerous  unless  they  are  carefully  in- 
stalled, and  m  all  cases  they  must  be  properly  protected.  They 

should  be  mounted  on  suitable  legs,  and,  it  screwed  to  the  wall, 
should  have  slate  and  asbestos  back  ot  tneiu  projecting  0  ins. 

beyond  all  edges  of  the  heater,  iiach  heater  sUould  Have  an 
individual  fuse  and  switch. 

When  gas  is  employed  for  lighting  the  fixtures  must  be  ar- 
ranged so  as  not  to  allow  the  tlame  to  come  in  contact  with 

woodwork,  and  all  fixtures  should  be  rigid.  Of  course,  electric 
lighting  is  preferred,  but  the  building  must  be  carefully  wired 
111  accordance  with  the  rules  of  the  National  tioard.  Most  car 

house  electric  lighting  is  supplied  with  current  from  the  trolley, 
and  in  such  cases  the  circuits  should  be  supported  not  less  than 
I  in.  from  the  wall,  ceiling  or  other  surface  wired,  and  sliould 

be  amply  protected  where  exposed  to  accidental  or  mechanical 
injury,  in  all  cases  the  wires  should  be  supported  at  frequent 
intervals,  so  as  to  eliminate  completely  all  danger  of  injury 

from  possibility  of  wire  touching  floor  in  case  ot  a  break.  It 
is  desirable  to  wire  pits  in  steel  conduits,  using  approved  wire, 
and  to  employ  sufficient  lights  to  make  the  use  of  portable  lights unnecessary. 

iiioilers  should  be  outside  of  the  car  house  or  cut  off  from  it 

by  standard  fire  walls  with  no  woodwork  near.  The  wall 

should  extend  3  ft.  above  the  roof,  and  if  there  are  any  open- 

ings through  it  that  might  lessen  the  eft'ectiveness  of  the  wall, care  should  be  taken  to  protect  the  openings  by  standard 

double  fire-doors,  one  of  which,  at  least,  should  be  automatic. 
If  boilers  are  in  the  building  they  should  be  in  a  fireproof  room. 

Chimneys  or  stacks  must  be  brick  or  .ron  outside,  and  rest 
on  their  own  foundations. 

Track  doors  swing  outward  in  approved  practice,  and  arc 

hung  to  clear  trolley  wires,  puU-offs,  etc.  Doors  and  frames 
should  be  tin-clad  similar  to  standard  fire-doors,  and  if  there 
are  any  windows  or  other  openings  in  them  they  should  be  of 
wired  glass.  Doors  should  have  suitable  stops  to  prevent  their 
swinging  over  each  other.  Where  doors  close  against  trolleys 
they  should  have  insulating  blocks  fastened  upon  them  so  as  to 
prevent  the  possibility  of  an  arc. 

Tracks  in  buildings  must  run  clear  without  break.  Transfer 
tables  should  be  designed  not  to  interfere  with  the  running  of 

the  cars  within  the  building.  Cross-overs  and  frogs  must  be 
avoided  within  buildings,  and  exit  curves  must  be  as  easy  as 

possible.  Every  eft'ort  should  be  made  to  have  part  of  the 
tracks  leave  the  house  in  opposite  directions,  and  thus  avoid 
congestion  in  an  emergency.  Curves  should  have  guard  rails, 
and  all  tracks  stop  blocks,  maintaining  4  ft.  between  building 
walls  and  cars  at  the  ends.  Where  there  are  more  than  eight 
tracks  in  a  house  with  no  space  at  the  sides  for  firemen  to 

operate,  one  track,  at  least,  should  be  left  vacant  for  fire  pur- 

poses. 

Where  there  is  more  than  one  section  to  the  house  each 

should  have  an  independent  emergency  trolley  switch  and  line 
breaker  mounted  on  a  pole  outside.  Provision  should  also  be 
made  for  cutting  off  all  power  wiring  from  an  outside  point, 
leaving  the  trolley  lines  dead  for  at  least  100  ft.  from  the  front 
of  the  house. 

In  all  structures  used  for  storing  cars  painting  and  carpenter 
work  and  machine  or  blacksmith  work  should  be  prohibited, 
but  where  such  work  is  permitted  it  should  be  confined  entirely 
to  one  section.  Car  houses  should  be  constructed  witiiout 
hollow  or  combustible  finish. 

Exposures  count  seriously  against  the  car  house  in  estab- 
lishing rates  of  insurance  unless  guarded  against  by  parapetted 

blank  walls,  standard  shutters  and  doors,  all  of  which  are 
given  careful  consideration  in  rate  making. 

Inside  protection  is  best  effected  by  a  suitable  standpipe  ser- 
vice, with  a  good  supply  of  heavy  pressure  and  suitable  piping. 

No  pipe  employed  should  be  less  than  2  ins.,  and  the  size  should 
be  increased  at  least  ̂   in.  for  each  additional  standpipe. 
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Where  houses  are  not  heated  frost-proof  hydrants  are  required, 
and  in  no  case  should  piping  above  ground,  which  is  turned  off 
or  frozen  in  winter,  be  taken  into  consideration  as  available  for 

fire  fighting  purposes.  Generally  loo  ft.  of  ij^-in.  linen  hose 
for  each  5000  sq.  ft.  of  surface  would  be  considered  fair  pro- 

12  W.  Pip.-  ;15  I'rosiire 
(5- (iUO 

litr<xt  RnUw:ni  J.mmnl 

Section  Through  Front  of  Car  Barn Street  Raitwuij  Jour^.ai 

FIGS.  1  AND  2.^PLAN  AND  SECTION  OF  A  CAR  HOUSE  CLOSELY 
APPROXIMATING  STANDARD  CONSTRUCTION 

tection,  and  not  less  than  two  standpipes  to  such  a  section 
should  be  provided.  Fire  pails  are  required,  and  there  should 
be  not  less  than  three  to  every  2000  sq.  ft.  of  floor  surface,  with 
a  sufficient  numlier  of  sand  pails  in  the  oil  room  and  work  shop. 
One  approved  chemical  extinguisher  for  each  2000  sq.  ft. 
should  be  provided. 

Oils,  paints  and  lani]>s  should  be  stored  outside  of  the  main 
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FIG.  3.— PLAN  OF  POORLY  DESIGNED  CAR  HOUSE 

Crete ;  door,  self-closing  and  standard  tin-covered  construction, 
designed  to  clear  floor  at  least  4  ins.  Ceilings  should  be  of 
concrete  or  terra-cotta,  and  should  not  leave  any  concealed 
space  above.  In  no  case  should  air  spaces  be  left  under 
the  ceiling.  One  window  should  be  provided  with  an  area 
of  at  least  6  sq.  ft.  The  floor  should  be  of  brick,  laid  in 
cement,  or  with  cement  laid  upon  galvanized  corrugated  iron 
above  the  wood  floor.  The  upper  surface  of  brick  or  cement 
floor  should  pitch  to  one  corner  or  center  not  less  than  i  in. 
per  foot,  and  in  no  place  is  this  floor  to  be  less  than  4  ins. 
above  the  floor  of  the  barn.  At  the  lowest  point  in  the  floor 
there  should  be  a  4-in.  drain  pipe  orifice,  protected  by  a  heavy 
wire  guard.  The  pipe  should  be  carried  down  and  out  of  the 
building  to  the  sewer  or  cesspool.  All  hardware  should  be 
bolted  and  sufficiently  strong  to  correspond  with  other  fittings. 
The  door  sill  of  the  oil  room  should  be  raised  at  least  4  ins. 
above  the  floor  of  the  oil  room. 

SEVERAL  EXAMPLES  FROM  PRACTICE 

In  order  to  illustrate  more  clearly  some  of  the  points  dis- 
cussed in  the  foregoing  paper,  several  illustrations  are  pre- 

sented herewith  shov/ing  actual  plans  and  photographic  views 
of  typical  structures  designed  and  \m\\t  for  this  purpose.  Some 
of  these  contain  many  admirable  features,  and  all  of  them  were 

built  according  to  the  lights  of  their  projectors.  The  compa- 
nies had  the  right  idea,  but  the  architects  who  laid  out  the 

buildings  and  prepared  the  plans  did  not  appreciate  the  special 
tcquirements  of  this  class  of  structures,  and  consequently  their 

1>cst  efforts  fell  short,  in  some  respect,  of  the  Underwriters' demands. 

The  car  house,  illustrated  in  Figs,  i  and  2  (plan  and  sec- 
tion), IS  a  fair  attempt  at  standard  construction.  In  this  case 

the  area  enclosed  is  divided  into  the  proper  number  of  sections, 
and  arrangement  of  the  tracks  leading  into  the  enclosure  would 
be  approved.  The  division  walls  do  not  pass  above  the  roof, 
but  the  roof  passes  over  the  division  walls,  and  this  serious 
defect  considerably  reduces  the  value  of  what  might  have  been 

strictly  a  cut-off,  if  the  division  walls  had  been  carried  3  ft. 
above  the  roof.  The  monitors  here  are  also  unnecessary,  and 
better  roof  lighting  could  have  been  obtained  by  skylights  with 
wired  glass  or  heavy  screened  glass.  The  boiler  and  oil  houses 
also  are  not  approved,  and,  moreover,  lamp  storage  should  be 
,in  a  fireproof  room  similar  to  the  oil  storage. 

The  plan.  Fig.  3,  the  section  Fig.  4,  and  the  view  Fig.  5,  show .MouUor  (,„ 
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FIG.  4.— SECTION  OF  CAR  HOUSE  NOT  APPROVED,  BECAUSE  OF 
INCOMPLETE  CUT-OFF  WALLS 

Track  Arrangement Street  Railway  Jul 

FIG.  G.-PLAN  OF  TRACK  ARRANGEMENT 

structure,  and  not  less  than  50  ft.  away  in  a  fireproof  oil-house 
of  brick  or  concrete,  properly  drained  and  ventilated.  Walls 
must  be  continued  above  the  roof,  and  the  door  sill  raised. 

Wired  glass  or  screen-protected  window,  if  any,  should  be 
placed  on  the  opposite  side  from  the  house. 
Any  oil,  paints  or  lamps  stored  on  the  premises  should  be 

kept  in  an  approved  lamp  room  or  oil  room ;  the  lamps  in  one 
and  the  oil  and  paint  in  another,  with  walls  of  brick  or  con- 

another  car  house  in  which  an  incomplete  form  of  cut-off  has 
been  attempted.  The  paint  shop  and  repair  shop  have  walls 
extending  to  the  roof  only;  the  iron  roof  trusses  and  supports 
are  imbedded  in  the  division  walls,  and  form  almost  as  bad 
construction  as  would  be  a  total  area  of  similar  dimensions. 

Wood  flooring  and  a  large  roof  monitor  form  very  undesirable 
features  in  addition  to  these  already  mention,  and  the  pits, 
in  this  instance,  are  also  far  from  satisfactory.    The  iron  roof 
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trusses  and  columns  would  bend  and  warp  to  such  an  extent 
that  it  is  very  doubtful  if  any  part  of  the  roof  structure  or  the 
material  forminof  it  would  be  of  use  after  a  severe  car  fire. 

FIG. —VIEW  OF  LARGE  CAR  SHEDS,  WITH  INCOMPLETE  CUT-OFF,  UNI'ROTECTED  ROOF 
TRUSSES,  UNSATISFACTORY  PITS,  AND  WITIiOUT  STANDARD  DIVISION  WALLS 

This  house  could  have  been  made  very  fair  by  placing  standard 
division  walls  every  50  ft.,  and  providing  for  five  tracks  in  each 
division.  The  present  arrangement  is  shown  in  Fig.  6.  The 
roof  in  this  is  in  other  cases,  would  be  better  if  made  of  heavy 
wood  trusse.,  olank  and  gravel,  and  in  no  case  should  their 
ends  pass  throv.j^h  or  over  division  walls. 

Attention  is  called  to  the  accompanying  illustration  (Fig.  7) 
of  a  car  house  having  a  floor  space  of  10,240  sq.  ft.  The 
structure  is  entirely  of  brick,  con- 

crete and  iron.  Its  chief  defects 

are  its  large  area  and  the  bare 

iron  roof  trusses.  The  inside  pro- 
tection, as  can  be  seen,  is  by  means  of 

frost-proof  hydrants,  which  are  the 
most  desirable  form  of  inside  protec- 

tion. This  house  has  seven  tracks,  its 

walls  are  21  ft.  high  at  the  sides  to  35 
ft.  at  the  peak.  In  the  event  of  a  fire 
in  two  or  more  cars  there  would  lie 

great  immediate  danger  that  the  roof 
trusses  of  the  house  would  begin  to 

bend,  which  would  preclude  the  pos- 
sibility of  saving  any  considerable 

number  of  cars.  There  would  have 

been  only  a  slight  additional  expense 
incurred  in  dividing  this  house  into 
two  sections,  making  each  hold  four 
or  three  tracks,  with  heavy  wood  roof 
trusses.  The  same  company  has  just 
constructed  a  house,  100  ft.  x  600  ft., 

following  exactly  the  same  plan,  the 
entire  space  being  in  one  enclosure, 
with  no  divisions  or  sections,  and 

with  bare  iron  construction  through- 
out. The  new  house  will  have  seven 

tracks,  running  entirely  through  the 

building,  and  two  tracks  running  part  way.  This  house  should 
teally  have  been  divided  into  at  least  four  sections,  with  heavy 
wooden  roof  trusses  and  plank  and  gravel  roof,  or,  better  yet,  a 

new  site  selected  for  its  construction 
that  would  admit  of  six  ov  seven 

well-divided  sections,  each  of  which 
should  not  exceed  10,000  sq.  ft. 

It  is  a  significant  fact,  and  one  that 
should  be  borne  in  mind  by  railway 

managers,  that  a  strict  compliance 

with  the  vmderwriters'  requirements 
in  design  and  construction  of  car 
houses  would  not  entail  nuich  ad- 

ditional expense,  and  would  insure 
nmch  better  buildings,  both  in  the 

matter  of  safety  from  fire  and  suit- 
ability for  car  housing  purposes. 

The  force  of  this  has  been  shown 
several  times  within  the  last  few 

months,  in  the  case  of  several  large 

car  sheds  that  had  Ix'en  erected  by 

progressive  companies  at  consider- 
able expense,  but  without  fully  com- 

plying with  the  requirements  of  the 
Underwriters.  In  one  case  the  area 

was  considerably  in  excess  of  that 
allowed — in  fact,  this  defect  alone 
would  have  made  the  rejection  of  the 

property  almost  certain,  and  then, 
too,  the  roof  construction  was  not 

acceptable.  Unfortunately,  a  fire 
visited  this  property  and,  as  might 
have  been  predicted,  resulted  in  the 

complete  destruction  of  the  building  and  almost  an  entire  loss 
of  contents.  Only  a  few  cars  were  saved,  although  the  sheds 
were  filled  when  the  fire  was  discovered.  The  roof  fell  in  soon 
after  the  fire  was  discovered.  The  iron  work  was  not  properly 
protected,  and  the  intensity  of  the  heat  from  the  burning  cars 

soon  bent  and  twisted  the  girders  so  that  the  workmen  and  fire- 
men were  in  danger,  and  had  to  be  withdrawn.  The  collapse 

of  the  roof  completed  the  destruction  of  the  cars. 

FIG.  7.— CAR  HOUSE  CONDEMNED  ON  ACCOUNT  OF  LARGE  AREA  AND  BARE  IRON  TRUSSES 



412 
STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  ii. 

THE  TYPE  OF  CONTROLLERS  AND  MOTORS  TO  BE  USED 

IN  THE  NEW  YORK  SUBWAY 

As  announced  in  the  last  issue  of  this  paper  the  Rapid  Transit 
Subway  Construction  Company,  which  is  building  the  rapid 
transit  line  in  New  York  for  the  Interborough  Rapid  Transit 

Company,  awarded  on  March  4  a  contract  for  340  control  equip- 
ments and  680  motors.  The  order  for  the  controller  equipments 

and  340  motors  was  given  to  the  General  Electric  Company, 

position.  In  either  case  the  spring  causes  the  operating  cylinder 
to  follow  the  movement  of  the  handle  until  it  reaches  a  position 
corresponding  to  that  of  the  operating  handle.  To  prevent  the 

operating  cylinder  from  moving  too  rapidly  its  speed  is  regu- 
lated by  a  limiting  device,  and  the  rate  of  current  input  is 

regulated  by  a  current  relay  in  series  with  the  motor  circuit. 
This  closes  a  local  circuit,  locking  the  master  controller  cylinder 
against  movement  imtil  the  acceleration  current  has  fallen 
sufficiently  to  release  the  master  control  cylinder  for  the  next 

NEW  FORM  OF  CONTACTOR AXLE  END  OF  MOTOR 

and  the  order  for  340  motors  was  at  the  same  time  given  to  the 
Westinghouse  Electric  &  Manufacturing  Company.  Particulars 
of  the  controller  equipments  and  of  the  General  Electric  motors 
are  given  below.  A  description  of  the  Westinghouse  motors 
which  have  also  been  adopted  will  follow  in  an  early  issue. 
The  controller  system  adopted  is  manufactured  under  the 

Sprague  and  General  Electric  patents  and  differs  in  a  few 
respects  from  the  type-M  control  which  is  employed  on  the 
Manhattan  Elevated  Railway,  of  New  York,  and  which  was 
described  in  the  Street  Railway  Journal  for  Oct.  5,  1901. 
One  of  these  changes  consists  in  the  use  of  an  attachment  to  the 

SIDE  VIEW  OF  MOTOR 

master  controller,  which  provides  for  automatic  acceleration  at 
a  predetermined  current  without  preventing  or  interfering  with 
the  manual  operation  of  the  master  controller  at  less  than  the 
predetermined  current  if  desired. 

As  arranged  the  master  controller  has  twelve  notches  instead 
of  ten,  as  with  the  Manhattan  controller.  The  operating 
cylinder  instead  of  being  directly  attached  to  the  control  handle 
is  moved  by  the  handle  through  the  medium  of  a  spring.  To 
secure  automatic  acceleration  the  motorman  moves  the  operat- 

ing handle  notch  by  notch,  the  operating  cylinder  following,  or 
he  can  throw  the  handle  to  either  full  series  or  full  parallel 

notch.  In  other  words,  the  motorman  in  notching  up  slowly 
controls  the  train  in  exactly  the  same  manner  as  the  ordinary 

manually-operated  master  controller.  The  automatic  feature 
comes  into  operation  only  when  the  rate  at  which  the  operating 
handle  is  turned  on  would  allow  more  than  the  desired  amount 

of  current  to  pass  through  the  motors  if  it  was  limited.  In 
ordinary  practice,  however,  the  motorman  throws  the  handle 

to  the  full  parallel  position,  and  the  controller  cylinder  fol- 
lows up,  notch  by  notch,  as  fast  as  the  motor  current  will 

permit. An  improvement  has  also  been  made  in  the  form  of  con- 
tactor, and  a  view  of  a  pair  of  the  contactors 

to  be  used  on  the  subway  cars  is  shown  in  one 
of  the  accompanying  cuts.  As  will  be  noticed, 
two  contactors  are  mounted  on  the  same  base, 
instead  of  having  them  entirely  separate,  as  in 

the  Manhattan  equipment.  This  plan  of  group- 
ing contactors  has  been  followed  where  two  or 

more  are  of  the  same  potential,  and  in  the 
subway  equipment  there  will  be  several  groups 
of  two  and  three  contactors  each.  This  saves 

room  and  also  avoids  the  necessity  of  much 
of  the  interconnection  of  the  contactors  by 
heavy  wires. 

An  improved  form  of  contactor  blow-out 
has  also  been  adopted.  It  is  considered  by  the 
manufacturers  more  efficient  than  that  used  on 

the  Manhattan  equipment,  and  by  it  a  con- 
siderable reduction  in  weight  has  been  secured 

with  a  greater  current  carrying  capacity. 

A  diagram  of  the  connections  which  will  be  used  in  the  con- 
trol system  adopted  is  shown  on  page  413.  As  will  be  seen 

by  following  out  the  control  circuits  on  first  notch,  the  coils  of 
contactors  6,  7,  9  and  15  are  energized  in  the  order  given.  This 
allows  the  main  current  from  the  motors  to  flow  first  through 

contactor  No.  7,  then  through  contactor  No.  6,  resistances  R-i 
to  R-8,  motor  No.  i  and  contactor  No.  15;  then  through  con- 

tactor No.  9  and  resistances  R-7  to  R-12,  and  then  through 
motor  No.  2  to  ground.  On  the  second  series  notch,  contactors 
No.  5  and  No.  10  are  picked  up,  each  cutting  out  a  portion  of 
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the  resistance.  The  remaining  resistance  contactors  pick  up 
until  all  of  the  resistance  is  cut  out,  and  the  full  series  position 
is  reached.  The  connections  on  the  first  parallel  notch  are  such 
that  the  current  for  No.  i  motor  passes  through  contactor  No. 

7  and  No.  6,  and  through  resistance  R-i  to  8.  The  current  for 
No.  2  motor  in  parallel  working  passes  through  contactors  No. 

No.  8  and  No.  9  and  resistances  R-7  to  R-12. 
It  will  be  seen  from  this  statement  that  the  connections  differ 

from  those  of  the  former  type  M  control  in  two  important  par- 
ticulars. First,  the  resistances  are  divided  into  two  groups, 

and  each  group  is  always  used  with  the  same  motor  and  only 
for  that  motor.  The  other  point  of  difference  lies  in  the  fact 
that  each  resistance  contactor  short-circuits  one  section  of  the 
resistance  only  instead  of  controlling  in  some  cases  more  than 

wheel  hubs.  It  is  fitted  with  the  nose  suspension  and  its  front 

side  is  supported  by  lugs  cast  on  a  frame.  This  lug  is  designed 
to  rest  on  a  bracket  riveted  to  the  truck  transom  with  a  forged 

strip  bolted  over  the  top  of  the  lug  to  prevent  the  motor  from 
rising.  The  motor  is  mounted  on  or  removed  from  the  truck 
from  above,  when  the  truck  is  out  from  under  the  car,  no  pit 

being  required. 
The  magnet  frame  is  unsplit,  and  is  made  of  one  piece  of 

cast-steel,  substantially  in  the  form  of  a  cube  with  well-rounded 
corners  and  large  bored  openings,  one  at  each  end,  into  which 
frame  heads  carrying  the  armature  shaft  bearings  are  bolted. 

Through  these  openings  the  armature  is  put  in  place  or  re- 
moved from  the  frame. 

The  pole  pieces  are  laminated  and  arc  bolted  [u  the  interior, 

PLAN  AND  ELE\'ATIOXS  OF  G.  E.-69  MOTOR 

one.  It  follows  from  this  that  each  contactor  carries  the  cur- 
rent of  only  one  motor.  This  arrangement  allows  the  resistance 

grids  to  be  made  of  larger  cross  section.  At  the  same  time  the 
number  of  contactors  required  is  not  materially  increased, 
owing  to  the  fact  that  with  the  former  method,  in  some  cases, 
two  contactors  had  to  be  used  in  parallel  when  working  with 

heavy  current.  By  the  arrangement  described  the  actual  num- 
ber of  contactors  is  increased  only  by  two,  viz.,  from  14  to  16. 

THE  GENERAL  ELECTRIC  69-M(lT(»R 
The  General  Electric  motor  which  was  bought  Ijy  the  Rapid 

Transit  Construction  Company  is  to  be  known  as  the  General 

Electric  69-motor,  and  has  a  capacity  of  200  hp.  It  was  de- 
signed especially  to  meet  the  specifications  of  the  Rapid  Transit 

Company. 
The  motor,  which  has  a  weight  of  approximately  6000  lbs.,  and 

is  adapted  for  mounting  on  a  truck  with  50  ins.  between  the 

top,  bottom  and  sides  of  the  frame  through  bolts  with  nuts  on 
the  outside  of  the  frame. 

The  field  coils  are  wound  with  flat  copper  ribbon  in  a  com- 
mon plane.  The  coils  are  insulated  with  mica  and  a  specially 

prepared  fabric  which  makes  them  semi-fireproof  and  prac- 
tically impervious  to  moisture.  The  air  gap  is  a  total  of  7-16 

in.,  3-16  of  an  inch  above  and  4-16  of  an  inch  below  the 
armature. 

The  armature  has  a  series  drum  barrel  winding.  Its  conduc- 
tors are  copper  bars,  separately  insulated  and  assembled  in  sets 

of  five,  the  set  as  a  whole  having  an  outside  protective  insula- 
tion. The  bars  are  soldered  directly  into  ears,  forming  a  part 

of  the  commutator  segments,  thus  avoiding  entirely  the  use  of 
connecting  leads.  At  the  back  of  the  armature  the  top  and 
bottom  bars  are  connected  together  with  tinned  clips  riveted 
and  soldered  but  easily  removable  in  case  it  should  be  desired 
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ro  replace  top  bars  without  disturbing  the  bottom  bars.  The 

conductors  are  held  in  slots  by  tinned  steel  wire  bands  im- 
bedded in  the  core  beneath  the  periphery,  the  wires  being 

soldered  together  and  held  by  tinned  clips.  The  armature  core 

is  of  the  "ironclad"  type,  and  is  made  up  of  soft  iron  laminse. 
The  commutator  segments  are  made  of  hard  drawn  copper 

.ARMATIIRK  OF  G.  E.-69  MOTOR 

insulated  tliroughuut  with  the  very  best  grade  of  mica.  The 

commutator  shell  and  cap  are  made  of  cast-steel,  the  parts  being 
especially  strong;  the  segments  are  clamped  very  tight,  the 

cap  being  pressed  home  in  a  hydraulic  press  previous  to  tighten- 
ing the  commutator  bolts.  The  commutator  ears,  into  which 

the  armature  conductors  are  soldered,  are  formed  integral  with 
the  segments  so  that  there  is  no  joint  between  the  ears  and 

segments,  thus  making  a  thoroughly  insulated,  strong  and  com- 
pact construction. 

The  brush  holders  are  made  of  cast  bronze,  and  are  ad- 
justable to  allow  for  wear  of  the  commutator.  The  heads 

carrying  the  armature  shaft  bearings  are  each  made  of  mal- 
leable iron  cast  in  one  piece.  In  order  to  secure  large  and  long 

bearings  without  sacrificing  other  desirable  features  of  con- 
struction, the  heads  in  a  cone  shape  are  extended  well  under  the 

commutator  shell  and  pinion  and  armature  core  head.  This 
construction  forms  a  support  for  the  bearing  lining,  which  is 
very  strong  and  rigid. 

The  armature  bearing  of  the  motor  bearing  is  open  to  lubri- 
cation only  on  the  side  opposite  the  shaft  pressure.  The  babbitt 

lining  is  only  1-16  in.  thick,  preventing  the  armature  dropping 
more  than  this  distance  even  in  case  of  hot  bearings  melting 
out  the  babbitt.  The  bearing  is  soldered  into  a  shell  of  the  best 
quality  bearing  bronze  by  first  tinning  the  inside  of  the  shell 
before  pouring  in  the  babbitt. 

The  gears  are  made  of  a  superior  grade  of  cast  steel  and  the 
pinions  are  forged  steel,  extra  hammered  to  improve  the  quality 
of  the  metal.  This  material  has  an  elastic  limit  of  not  less 

than  38,000  lbs.,  and  a  tensile  strength  of  about  twice  that 

amount.  The  gears  have  a  5^-in.  face  and  are  cut  with  25^-in. 
diametrical  pitch.  The  pinion  has  a  taper  fit  on  the  armature 

shaft  of  ̂ -m.  to  the  foot,  measured  radially. 
The  gear  case  is  of  substantial  construction  and  is  bolted 

directly  to  the  frame  of  the  motor  without  the  use  of  lugs. 

This  form  of  construction  was  introduced  by  the  General  Elec- 
tric Company  for  the  first  time  on  the  Manhattan  Railway,  and 

has  given  very  good  satisfaction,  as  it  avoids  all  possibility  ot 
the  breaking  of  lugs.  The  gear  case  is  of  malleable  iron,  and 
radiating  from  the  three  points  at  which  it  is  attached  to  the 
motor  frame  are  strengthening  ribs  to  prevent  the  case  from 
cracking  when  subjected  to  the  excessive  vibration  received  in 
service.  Both  top  and  1)r)ttoni  halves  of  tlic  case  arc  bolted  to 
the  motor  frame  and  tlic  two  halves  are  Imlk'd  toyi'thcr. 

Another  very  important  feature  of  this  niolor  is  (he  melhoi] 
which  has  been  adopted  to  ovcrcnme  the  Iroulile  ])(i])ularlv 

known  as  "flashing  over."  I(  nu'ght  he  said  liiat  this  is  a  sub- 
ject to  which  the  engineers  of  the  General  IClectric  Company 

have  given  a  great  deal  of  attention  in  the  ]iast,  first  to  deter- 

mine the  cause  of  the  "flashing  over,"  and  second  to  cure  the 

trouble.  A  large  number  of  tests  have  been  made  at  the  Sche- 
nectady shops,  and  those  which  have  been  carried  out  on  this 

particular  motor  indicate  that  the  correct  solution  for  the  prob- 
lem of  cause  has  been  discovered  as  well  as  its  proper  remedy. 

Properly  to  understand  the  improvement  adopted  it  is  neces- 
sary to  understand  the  reasons  for  the  flashing.  This  trouble 

occurs  almost  entirely  when  the  motors  are  running  at  high 
speed,  when  the  line  voltage  is  high,  or,  say,  above  575  volts, 
and  immediately  after  there  has  been  a  momentary  interruption 
of  the  power  circuit  with  full  current  on.  This  interruption 
may  he  due  to  a  variety  of  causes,  as,  for  instance,  a  break  in 

the  third  rail,  a  high  joint,  which  causes  the  contact-shoe  to 
jump,  or  in  some  cases  from  sleet  or  ice  on  the  rail.  Assuming 
that  there  has  been  a  momentary  interruption  in  the  circuit,  the 
magnetization  of  the  field  disappears.  When,  then,  there  is  a 
restoration  of  the  current  on  the  completion  of  the  circuit  after 
contact  is  again  secured,  there  is  momentarily  a  large  rush  of 
current  through  the  motor,  due  to  the  fact  that  for  a  very  short 
interval  of  time,  the  self-induction  of  the  motor  being  low, 
there  is  no  field  on  which  the  armature  can  build  up  a  counter 
electromotive  force.  This  interval  is  measured  in  hundredths 

of  a  second,  but  it  is  long  enough  so  that  the  excess  current  is 
liable  to  produce  a  disastrous  effect  on  the  motor. 

The  method  of  obviating  the  trouble,  as  applied  on  the  sul)- 
way  motors,  is  comparatively  simple.  As  is  well  known,  it  has 
been  the  practice  of  the  principal  manufacturers  heretofore  to 
place  around  the  field  poles  of  the  motor  short  circuited  copper 
bands  for  the  purpose  of  steadying  the  motor,  and  also,  though 

not  of  the  first  importance,  to  reduce  the  arcing  at  the  con- 
troller. With  the  type-M  control,  the  contact  resistances  are 

of  such  a  character  as  to  possess  ample  margin  to  take  care 

of  any  self-induction  however  great.  The  use  of  these  copper 
hands  are,  therefore,  unnecessary  so  far  as  the  controller  is 
concerned.  They  have,  therefore,  been  omitted,  and  where  the 
field  winding  is  supported  by  or  surrounded  by  a  metal  shell  for 
mechanical  support,  that  metal  shell  is  cut  or  open  circuited  so 
as  to  prevent  its  acting  as  a  short  circuiting  conducting  band 
around  the  poles.  In  other  words,  the  effect  has  been  to  make 
the  self-induction  of  the  motor  sufficiently  great  to  prevent  a 
sudden  inrush  of  heavy  current  in  case  of  the  momentary  in- 
terru])tion  of  the  power  circuit. 

DOUBLE  SWING  RUNS  IN  HAVANA 

The  Havana  Electric  Railway  Company,  of  which  George  F. 
Greenwood,  formerly  general  manager  of  the  Consolidated 
Traction  Company,  of  Pittsburg,  is  manager,  is  employing  for 
the  operation  of  its  cars  a  system  of  double  swing  run  of  five 
hours  each,  with  five  hours  rest  between  the  hours  of  work. 

This  plan  has  operated  very  satisfactorily  and  has  become  very 
l)opular  with  the  men  on  the  Havana  system.  The  cars  are  run 
in  that  city  for  twenty  hours,  and  the  men  work  in  two  shifts 
of  a  total  of  ten  hours  each,  divided  into  ]:)erio(ls  of  five  liours, 
with  no  time  off  for  meal  hours. 

Although  at  first  sight  such  a  division  of  work  might  seem 
to  give  some  poor  runs,  yet  as  a  matter  (if  fact  there  are  very 
few,  if  any,  poor  runs  in  the  schedule.  For  instance,  if  a  man 
starts  in  at  5  a.  m.  he  runs  until  10,  then  lies  off  mitil  3  and 
takes  his  car  until  8  p.  m.  ( )n  the  other  hand,  a  late  run  wduld 

work  out  somewhat  like  this:  A  man  takes  It's  first  car  al 
ro  a.  m.,  works  until  3,  when  he  has  his  dinner,  p-cks  uj)  his 
second  run  at  (S  ji.  ni.,  and  keeps  it  until  1  a.  ni.  Between  these 
two  runs,  of  course,  any  numljer  of  regular  runs  can  be  inter- 

polated. Whether  this  method  would  be  popular  or  ]ira:tical  to  anv 
extent  in  northern  latitudes  is  perhai)s  something  of  a  question, 
but  Mr.  Greenwood  S])eaks  very  highly  of  the  method  as  applied 
to  Havana  conditions. 
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RECENT  fflSTORY  OF  MUNICIPAL  OWNERSHIP  OF  STREET 
RAILWAYS  IN  GERMANY 

BY  EDWARD  T.  HEYN 

The  change  from  horse  to  electric  power  on  the  street  rail- 
way lines  in  Germany  was  somewhat  slow,  because  the  fran- 

chises of  many  of  the  lines  run  by  horses  did  not  expire  until 
quite  recently.  In  the  year  1891  Germany  had  only  three 
electric  railroads.  In  1893  there  were  six  new  roads.  Only  at 
a  recent  date,  between  the  years  1895  and  1900,  when  electric 
plants  proved  profitable,  was  the  general  decision  reached  to 
change  the  street  railways  from  horse  to  electric  power.  When 
this  became  general  the  stockholders  in  the  horse  lines  were 
offered  large  bonuses,  in  some  cases  amounting  to  50  per  cent 
of  their  previous  market  value.  As  in  other  cities  of  the  world, 
German  electric  street  railway  lines  have  been  very  successful 
and  stocks  at  one  time  were  as  high  as  400  per  cent.  Such  a 
condition  of  affairs  had  not  been  seen  here  since  1870.  A 
reaction  from  these  high  figures  set  in  during  the  recent  crisis. 

With  such  conditions  and  high  prices  prevailing,  it  need  not 

be  considered  surprising  that  the  German  municipalities  hesi- 
tated to  purchase  electric  street  railway  lines.  They  could  bide 

their  time,  for,  according  to  the  franchises  granted  in  Germany, 
municipalities  reserve  the  right  of  assuming  these  enterprises 
at  certain  periods. 

The  following  cities  now  own  their  own  electric  street  rail- 
way lines :  Bonn  Colmar,  Diiseldorf,  Elberfeld,  Frankfurt, 

Mayence,  Graudenz,  Cologne,  Konigsberg,  Mannheim,  Miihl- 
heim  a/Ruhr,  Munich,  Gladbach,Miinster,Oberhausen,  Rheydt, 
Wittenberg,  Witten  a/Ruhr.  Recently  three  other  cities,  Halle, 
Dresden  and  Niirnberg,  have  assumed  their  railway  systems. 

Halle  purchased  the  system  known  as  the  "City  Railway,"  com- 
prising some  17  miles  of  track,  at  the  price  of  125,000  marks, 

or  somewhat  more  than  $30,000  a  mile.  Last  October  the  city 
of  Niirnberg  purchased  the  street  car  system  which  connects 
that  city  with  the  town  of  Fiirth.  Although  Niirnberg  received 
over  5  per  cent  rental  from  the  private  company  operating  this 
line,  it  nevertheless  considered  it  more  profitable  to  buy  the  line 
and  operate  it.  The  company  was  willing  to  sell  its  system, 
because,  owing  to  the  expense  of  introducing  electricity,  its 
income  in  recent  years  has  been  small.  For  the  same  reason 
on  of  the  lines  in  Dresden  sold  its  system  to  the  city.  Of  133 
German  cities  eighteen,  or  about  14  per  cent,  own  their  own 
street  railway  systems. 

The  most  important  question  which  has  confronted  German 
municipalities  is  how  to  obtain  possession  of  street  car  lines  at 
the  most  reasonable  rates.  There  is  no  doubt  that  in  several 

instances  German  cities  have  paid  entirely  too  nutch  for  the 
good  will  and  property  of  electric  plants  and  street  railway 

systems.  The  city  of  Essen  is  now  considering  this  very  prob- 
lem. The  Essener  Strassenbahn  is  anxious  to  sell  to  the  city. 

The  franchise,  which  was  made  thirty  years  ago,  does  not 
expire  tmtil  1926.  The  system  is  a  very  poor  one,  the  cars  are 
bad,  the  fares  are  unusually  high  and  employees  are  poorly  paid. 
The  Mayor  of  the  city  is  one  of  the  directors  of  the  company. 
The  company  demands  21,000,000  marks  for  its  system,  while 
the  city  offers  18,000,000  marks.  The  replacement  cost  of  the 
road  is  about  8,000,000  marks. 

The  question  of  the  municipalization  of  the  railway  system 
in  Berlin  first  came  up  in  1898,  when  the  construction  of  several 
new  street  railway  systems  became  necessary.  At  that  time  the 
city  adopted  the  resolution  to  grant  no  franchises  for  street  car 
lines  in  the  future  and  to  build  the  same  at  its  own  expense. 
At  the  same  time  it  was  stated  that  while  the  policy  of  the  city 
was  not  to  obtain  larger  profit  from  the  operation  of  its  own 
street  railway  lines  than  it  now  receives  from  private  com- 

panies, it  might  do  so,  and  in  no  case  was  the  system  to  be  run 
at  a  loss.   It  was  declared  that  in  view  of  the  great  need  of  an 

•  Abstract  of  paper  read  at  the  National  Convention  on  Municipal  Owner- 
ship and  Public  Franchises,  in  New  York,  Feb.  25,  1903, 

improved  system  the  city  was  fully  capable  of  running  such 
systems.  Following  this  up  the  city  of  Berlin  purchased  the 
line  belonging  to  Siemens  &  Halske,  and  connecting  Berlin  with 
the  suburbs  of  Pankow  and  Treptow.  It  bought  this  stock, 
amounting  to  five  and  a  half  million  marks,  of  the  owners  at 
166  2-3. 

Soon  after  this  was  done  the  Prussian  Minister  of  the  In- 
terior extended  the  franchise  of  the  Grosse  Berliner  Strassen- 
bahn Gesellschaft,  which  expires  in  1919,  until  1949.  This 

company  has  a  practical  monopoly  of  the  surface  transportation 
hues  of  the  city.  It  was  given  out  officially  that  the  reason  for 

the  Minister's  action  was  based  on  the  fact  that  the  city  of 
Berlin  could  not  come  to  an  agreement  with  other  munici- 

palities as  to  the  operation  of  the  private  line  under  its  own 
management.  However,  the  true  reason  for  the  lengthening 
of  the  franchise  of  the  Grosse  Berliner  Strassenbahn  was  a 

judicial  one.  The  Berlin  municipality  claimed  that  according 
to  the  Prussian  light  railway  law  it  had  the  right  to  decide  the 
length  of  time  the  franchise  should  be  extended.  On  the  other 
hand,  the  street  railway  company  claims  that  while  the  city  can 
say  whether  or  not  it  shall  give  a  franchise,  the  right  of  finally 

granting  and  extending  a  franchise  is  the  exclusive  preroga- 
tive of  the  State.  It  also  admits  that  the  city  has  the  right  to 

buy  its  line,  after  giving  full  compensation,  but  that  it  cannot 
do  so  unless  it  obtains  the  consent  of  other  municipalities, 

which  are  connected  by  the  Grosse  Berliner  Street  Car  Com- 
pany. The  situation  has  also  been  made  more  difficult  because 

the  Reichsgericht,  the  highest  court  of  Germany,  has  rendered 
a  decision  which  makes  it  illegal  for  municipalities  to  build 
roads  whose  competition  will  seriously  injure  private  street  car 
lines.  Problems,  similar  to  those  which  Berlin  has  recently 
])assed  through,  have  confronted  the  cities  of  Hannover  and 
Cologne. 

The  old  elevated  road  in  Berlin,  known  as  the  Stadtbahn, 
which  was  built  twenty  years  ago,  is  still  in  operation  and  has 
proved  a  decided  success.  Although  this  road  pays  regular 
pensions  to  retired  employees,  it  was  able  last  year  to  turn  over 
to  the  government  a  dividend  amounting  to  3  per  cent. 

The  new  elevated  and  underground  road,  constructed  and 
operated  by  the  Siemens  &  Halske  Company,  has  been  fully 
described  in  American  magazines  and  newspapers.  To  my 
mind  its  most  noteworthy  feature  is  the  attention  given  in  its 
construction  to  safety,  noiselessness,  architectural  beauty  and 
general  good  taste.  For  the  privilege  of  building  and  operating 
the  road  the  firm  of  Siemens  &  Halske  pays  the  city  of  Berlin 
as  follows :  On  a  total  yearly  income  of  6,000,000  marks  2  per 
cent,  over  7,000,000  marks  234  per  cent,  and  in  an  increasing 
scale,  for  every  million  marks  J4  per  cent  more,  but  at  least 
20,000  marks  annually. 

The  city  of  Charlottenburg  receives  on  the  annual  income  of 

the  road  up  to  7,000,000  marks  20-36  of  i  per  cent;  up  to  8,000,- 
000  marks  21-36  per  cent,  and  so  in  increasing  scale  for  every 
million  marks  1-36  per  cent  more,  but  at  least  7,500  marks  an- nually. 

In  conclusion  it  is  interesting  to  note  that  several  German 
cities  have  established  a  number  of  other  municipal  enterprises. 
Among  them  are  slaughter  houses  and  municipal  drug  stores. 

 ♦♦♦  

The  morning  and  evening  "limited"  on  the  Cleveland, 
Painesville  &  Eastern  Railway  has  proved  so  popular  that  the 
company  is  having  a  special  car  built  to  handle  this  traffic.  It 
is  being  built  by  the  Kuhlman  Car  Company,  of  Collinwood, 
Ohio,  and  will  be  51  ft.  over  all,  8  ft.  6  ins.  wide.  Vestibules 
will  be  flush  with  the  sides  of  the  car.  Interior  finish  will  be 

solid  mahogany,  plain,  with  no  panels  or  moldings,  the  idea 
being  to  make  the  car  thoroughly  hygienic.  It  will  have  Hale 

&  Kilburn  high  back  plush  "walk-over"  seats,  and  will  be 
equipped  with  Smith  hot-water  heater,  Christensen  air  brakes, 
four  General  Electric  No.  73  75-hp  motors  mounted  on  No.  27 
Brill  trucks.   The  car  will  be  geared  for  high  speed. 
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LABOR  CLAUSES  IN  FRANCHISE  GRANTS* 

BY  R.  V.  INGERSOLL 

Laws  affecting  railways  have  been  passed  in  various  States 
which  require  vestibules  on  surface  cars  during  winter  months, 
or  prescribe  maximum  hours  of  work,  or  provide  for  appliances 

to  lessen  risk  in  coupling  steam  railway  cars.  There  are  like- 
wise laws  insisting  that  in  all  contracts  for  public  works  there 

shall  be  clauses  to  establish  a  minimum  or  the  "prevailing" 
wage,  or  a  maximum  day.  The  courts,  however,  have  shown 
marked  disfavor  toward  provisions  of  this  particular  kind. 

In  test  cases  the  grounds  variously  assigned  have  been  "class 
legislation,"  "taking  of  property  without  due  process  of  law," 
"interference  with  freedom  of  contact,"  and  the  "spending  of 
public  moneys  for  other  than  public  purposes."  In  short,  the 
courts  are  only  slowly  beginning  to  recognize  that  the  main- 

tenance of  a  proper  standard  of  living  among  quasi  public 
employees  is  neither  against  public  policy  nor  contrary  to  the 
spirit  of  our  free  institutions,  of  which  the  courts  assume  to 
be  judges;  that  it  is  rather  a  motive  having  justification  quite 
as  strong  as  has  the  desire  to  carefully  safeguard  neighboring 

property  owners,  or  to  insure  greater  comfort  to  travelers — 
provisions  for  which,  however  onerous,  the  courts  have  almost 
invariably  sustained. 

But  this  discussion  has  to  do  more  specifically  with  the  policy 
of  embodying  similar  labor  provisions  among  the  conditions 
precedent  to  public  franchise  grants.  In  view  of  the  frequency 
with  which  such  clauses  have  long  been  considered  in  the 
letting  of  public  contracts,  this  special  phase  of  the  movement  is 
surprisingly  new.  The  recent  legal  works  on  franchises  and 
on  public  service  corporations  are  wholly  silent  upon  the  point, 

while  even  the  most  progressive  thinkers  have  prepared  discus- 
sions of  the  desirable  franchise  clauses  containing  usually  no 

reference  whatever  to  the  subject.  Yet  the  intense  feeling 
among  the  New  York  trades  unions  at  the  omission  of  wage 
and  hour  clauses  from  the  Pennsylvania  tunnel  grant  indicates 
that  henceforth  the  subject  is  to  be  one  of  keenest  controversy. 
A  careful  though  not  exhaustive  research  brings  to  light 

almost  no  franchises  in  this  country  which  have  contained 
clauses  of  the  kind  in  question.  Detroit  has  made  one  street 

railway  grant  containing  a  ten-hour  clause,  and  Mayor  Johnson 
was  responsible  for  a  compulsory  arbitration  clause  in  a  similar 
Cleveland  franchise.  The  section  in  the  Cleveland  ordinance 
was  as  follows : 

Whenever  any  controversy  arises  between  the  grantee  under  this 
franchise  and  his  employees  which  interferes  or  threatens  to  in- 

terfere with  the  operation  of  the  road,  each  side  of  the  controversy 
shall  appoint  two  persons  as  its  representatives,  who  shall  con- 

stitute a  board  of  arbitration,  whose  actions  shall  be  final.  If  said 
board  fails  to  agree  within  three  days,  then  the  Mayor  shall  be- 

come the  fifth  member  of  the  board,  and  a  majority  vote  of  said 
board,  consisting  of  five  members,  shall  be  final.  No  motorman 
or  conductor  shall  work  more  than  ten  hours  within  the  limits  of 
fourteen  hours  in  any  twenty-four  hours,  except  in  case  of  emer- 

gency causing  obstruction  of  traffic. 

The  whole  franchise  containing  this  question  was  declared 
void  by  the  Circuit  Court  of  Ohio.  The  decision,  however,  did 
not  single  out  the  arbitration  clause  as  the  chief  defect,  but  held 
only  that  it  was  one  of  the  several  sections  which  tended  to 

prevent  favorable  bids,  and  which  taken  together  were  con- 
trary to  the  State  law  providing  that  new  franchises  must  go 

to  the  highest  bidder.  This  decision,  coming  not  from  the 
highest  court  in  the  State,  being  based  largely  upon  other  points 
involved,  and  founded  at  best  upon  a  strained  logic,  will  prob- 

ably not  have  great  weight  outside  of  Ohio.  In  fact,  the  courts 
in  most  States  have  said  emphatically  that  any  specifications 
will  be  upheld  whose  reasonable  effect  is  to  insure  greater 
safety,  comfort  or  continuity  in  the  transit  service. 

*  Abstract  f>f  pancr  read  at  Cnnvcntion  on  Municipal  Ownership  and  Public' Franchises,  New  York,  Feb.  25-27,  1903. 

A  similar  arbitration  provision,  and  one  which  the  courts 
sustain,  occurs  in  a  street  car  franchise  in  the  city  of  Seattle, 
granted  in  accordance  with  the  following  section  in  the  city 
charter : 

It  shall  be  the  duty  of  the  City  Council  to  incorporate  in  every 
franchise  or  amended  franchise  efficient  provisions  for  the  com- 

pulsory arbitration  of  all  disputes  arising  between  the  grantee 
therein  and  his,  its  or  their  employees  as  to  any  matter  of  employ- 

ment or  wages,  unless  upon  submission  to  the  electors  of  the  city 
a  majority  of  the  electors  voting  upon  the  question  submitted, 
shall  assent  to  the  granting  of  such  franchise  without  such  pro- 
vision. 

In  Europe,  labor  clauses  in  franchise  grants  have  been  some- 
what more  frequent  than  in  this  country.  They  have  varied  in 

effectiveness  all  the  way  from  the  establishment,  since  1898,  of 

a  pension  fund  and  of  a  ten-hour  day  on  the  Berlin  roads,  to 
the  elaborate  provisions  attached  to  the  franchise  lease  of  the 

subway  system  in  Paris. 
The  privilege  to  build  the  Paris  subway  was  conceded  only 

upon  stipulation,  among  other  things,  that  the  men  should  be 
paid  never  less  than  150  francs  per  month,  or  for  temporary 
work  not  less  than  5  francs  per  day,  that  their  hours  of  work 

should  not  exceed  ten,  with  one  full  day's  rest  in  seven,  that  a 
vacation  of  ten  days  each  year  should  be  given  them  with  full 
pay,  and  that  their  wages  should  not  cease  during  periods  of 

temporary  illness  nor  while  recovering  from  the  effects  of  in- 
juries sustained  while  at  work  for  the  company.  It  was  like- 

wise stipulated  that  the  employees  should  have  gratuitous  medi- 
cal and  drug  service,  and  that  the  company  should  insure  the 

men  against  injuries  by  accident.  The  fund  required  for  this 
purpose  must  be  controlled  by  the  workmen  through  their 
chosen  representatives. 

It  may  be  added  that  careful  provisions  were  made  for  the 

comfort  and  convenience  of  passengers,  and  for  very  reason- 
able fares,  including  a  4  per  cent  round  trip  for  any  one  going 

to  work  before  9  o'clock  in  the  morning,  and  a  i-cent  fare  for 
school  children.  While  the  city  has  constructed  the  subway 
tunnels,  the  cost  is  to  be  paid  out  of  the  earnings  which  accrue 
during  the  period  of  the  lease,  and  the  whole  system,  including 
tracks  and  rolling  stock  put  in  by  the  lessee,  is  at  the  end  of 
thirty-five  years  to  revert  to  the  city. 

During  the  recent  agitation  for  a  wage  and  hour  clause  in  the 
Pennsylvania  tunnel  franchise  it  was  objected  that  such  pro- 

visions would  be  unconstitutional.  This  argument  was  based 
largely  upon  the  case  of  People  ex  rel.  Rodgers  against  Coler, 
decided  in  February,  1901,  by  the  New  York  Court  of  Appeals. 
In  this  case  a  divided  court,  with  a  powerful  dissenting  opinion, 
declared  unconstitutional  the  State  law  which  provided  that  the 

"prevailing  rate  of  wages"  should  be  paid  on  all  construction 
work  done  under  pul)lic  contract.  The  reasons  assigned  were 
as  follows : 

1.  In  making  local  improvements  a  city  is  not  an  agent  of 

the  State;  its  right  of  self-government  entitles  it  to  make  its 
own  contracts  for  such  improvements,  which  cannot  be  pre- 

scribed by  the  State  without  violating  constitutional  guarantees. 
2.  The  constitution  provides  that  the  public  expenditures  of 

a  city  shall  be  only  for  city  purposes ;  hence  the  city  cannot 
make  a  contract  which  obligates  it  to  pay  more  than  the  neces- 

sary or  market  rates  of  wages,  because  such  a  contract  requires 
the  expenditure  of  public  funds  for  a  private  purpose. 
3.  The  act  violates  the  constitutional  rights  of  liberty  and 

property  of  local  property  owners,  who  bear  the  expense  of  the 
improvement;  because,  when  thp  expense  is  enlarged  beyond 
its  actual  and  reasonable  cost,  their  property  is  taken  without 
due  process  of  law. 

4.  Similarly,  the  property  (i.  e.,  contract)  of  the  contractor 
is  taken  without  due  process  of  law  by  the  imposition  of  bur- 

densome conditions  with  respect  to  the  means  of  performance 
of  the  contract,  thereby  depriving  him  of  its  benefits. 

It  would  seem  that  most  of  these  points  could  not  be  made 
against  the  insertion  of  a  labor  clause  in  a  franchise  grant. 
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Thus,  there  would  be  no  conflict  as  to  State  and  city  juris- 
diction. For  while  in  theory  all  franchises  have  their  source 

in  the  State,  most  of  the  States  have  established  uniform  gen- 
eral laws  for  their  creation,  making  consent  of  local  authorities 

one  of  the  essential  conditions.  In  construing  these  laws  the 
courts  have  conceded  that  as  a  part  of  their  power  to  give  or 
withhold  consent  the  local  authorities  have  a  right  to  insist 
upon  conditions.  Even  here,  however,  there  is  possible  doubt 
whether  the  courts  in  some  instances  might  not  condemn  labor 

clauses  as  "unreasonable"  and  as  inserted  for  private  as  dis- 
tinguished from  public  purposes.  The  second  and  third  points, 

having  to  do  with  the  spending  of  public  moneys  and  the  burden 
on  taxpayers,  would,  of  course,  not  apply,  inasmuch  as  the 

granting  of  franchise  rights  does  not  usually  contemplate  ex- 
pense to  the  city. 

The  fourth  point  in  the  Coler  case  was  to  the  effect  that  such 
clauses  are  an  arbitrary  interference  with  freedom  to  make 
contracts  and  to  acquire  property.  The  logic  of  this  argument 

was  most  ably  combated  by  Chief  Justice  Parker  in  his  dissent- 
ing opinion.  Nevertheless  it  secured  a  majority  vote  of  the 

court,  and  would  probably  be  held  to  apply  with  as  much  force 
to  a  franchise  as  to  a  contract  for  construction  work  to  be  paid 
for  by  the  city. 

Although  some  of  our  ablest  judges,  such  as  Judge  Parker 
in  New  York,  and  Judge  Holmes,  formerly  of  Massachusetts, 
now  in  the  United  States  Supreme  Court,  uphold  the  legality 
of  wage  and  hour  provisions  in  contracts  for  public  works,  still 

the  trend  of  decisions  is  against  them.  Whereas  eight-hour 
laws  have  been  sustained  1)y  the  highest  court  in  Kansas,  by  the 
next  court  to  the  highest  in  New  York  and  liy  the  United  States 
Supreme  Court,  they  have  been  overthrown  in  Ohio,  Illinois, 

Washington,  Texas  and  California.  Laws  prescribing  a  mini- 
mum wage  or  calling  for  the  prevailing  rate  have  been  upheld 

in  Kansas,  but  declared  unconstitutional  in  Ohio,  Pennsylvania 
and  New  York.  Several  points  made  against  these  provisions 

in  contract  work  would,  as  already  stated,  not  apply  to  fran- 
chises. Nevertheless  the  array  of  decisions  is  sufficiently  im- 
pressive to  give  rise  to  doubts. 

The  plan,  however,  of  requiring  compulsory  arbitration 
appears  to  obviate  most,  if  not  all,  of  the  legal  objections,  and 
to  have  other  very  important  merits  peculiar  to  itself.  As  to 
the  machinery  for  arJiitration,  some  such  arrangement  as  that 
now  existing  lietween  the  New  York  Central  Federated  Union 
and  the  Association  of  Rapid  Transit  Contractors  might  be 
provided.  This  consists  of  a  board  of  ten  men,  five  chosen  by 

the  contractors,  five  by  the  men.  To  it  all  grievances  are  pre- 
sented, and  in  case  of  failure  to  agree  an  outside  arbitrator  is 

to  be  called  in.  Trades  unionists  and  other  advocates  of  the 

labor  clause  principle  would  probably  act  wisely  in  most  cases 
should  they  withdraw  their  demand  for  fixed  wage  and  hour 
prescriptions  and  turn  their  efforts  to  the  obtaining  of  an  ar- 

rangement by  which  arbitratioir  shall  be  mandatory  upon  fran- 
chise grantees. 

Cases    Upholding    Eight-Hour  Minimum  Wage  and  "Prevailing 
Laws:  Rate"  Laws  Upheld: 

Vol.  94  U.  S.  Rep.,  p.  400.  59  Pac.  (Kans.),  3,36. 
Vol.  59  Pa.  Rep.  fKas.),  p.  336.  Such  Laws  Overthrown: 

Eight-Hour  Laws  Overthrown:      7  Oh.  Dec,  354. 
22  Wash.,  327.  167  Pa.  St.,  47. 
7  Oh.  Dec,  354,  166  N.  Y.,  i. 
188  111.,  2C6. 
12  Tex.  Civ.  App.,  45. 
8s  CaL  274.  

The  Sao  Paulo  Company,  of  Sao  Paulo,  Brazil,  has  made  a 
new  contract  with  the  government  of  Brazil  modifying  the 
contract  relating  to  the  Santo  Amora  Suburban  Steam  Railway, 
allowing  the  converstion  from  steam  to  electricity  of  this 

branch  of  the  company's  system.  Orders  are  increasing  each 
month  for  lighting,  and  negotiations  are  under  way  with  a  view 
of  securing  the  contract  to  light  the  city. 

STATION  OPERATION  AT  DUBLIN 

The  following  figures  show  the  cost  of  operation  of  the  Ring- 
send  power  station  of  the  United  Tramways  Company,  of 

Dublin,  Ireland.  This  station  is  equipped  with  British  Thom- 
son-Houston generators,  direct  connected  to  Allis-Corliss  com- 

pound engines,  Babcock  &  Wilcox  boilers.  Vicars  stokers, 
Green  economizers  and  Wheeler  condensers.  The  station  con- 

tains four  direct  connected  and  one  alternating-current  ma- 
chine. As  will  be  seen  the  total  cost  per  kilowatt-hour  is 

o.38i2d.  or  7.624  mills.  If  the  operating  cost  of  the  sub-stations 
(£36,  i6s.)  is  added  the  cost  of  power  on  the  line  is  o.39d.  or  7.8 

mills  per  kilowatt-hour. 
Station  Expenditure  Months  of  Nov.  ano  Dec.  1903 

Coal,  tons  at  9/6  per  ton  in  Dec, 
Operation —  Wages 

Supervision  general    
Engines    _  
Electrical  plant   
Boilers   
Coal  handling  machinery   
Auxiliiry  plant     
Lighting  

Operation — Stores  used Lubrication    
Engines    
Electrical  plant  
Boilers    
Coal  handling  machinery  . 
Au,xiliary  plant    
Lighting  

Maintenajice- Engines   
Electrical  plant  Pollers   
Coal  handling  machinery- 
Auxiliary  plant   
Lighting  

J I 'a  pes 

MnifitenCinCe  and  repairs — Stores  used 
Engines    
Electrical  plant  -   
Boilers  _  
Coal  handling  machinery  
Auxiliary  plant   
Lighting  

Watchmen,  yardmen,  offices  and  stores  
Discharging  four  coal  boats   — 

Items  chargeable  to  other  than  above 
General  labor  operation,  wages    
Miscellaneous  stores   
Building  repairs   
Water  used,  767,000  gallons  at  6d.  per  1000 
Building  repairs,  wages  
Shop  tools,  stores  —  Construction,  wages    ._ 

Nov.  1903 

£ 648 
.33  ;i 

91  6 16  1 .37  4 
4  0 
20  11 
..  8 

Dec,  1902 

201    15  6 

2.5 9 
1 
2 

"i 

4 
44    14  9 

20   13  h 1    13  10 
0  3 

11 
31 
1 17  19 

73  17 

3  15 4 5  14 
1 

6  4 15  6 
31  6  2 
24  5  10 13    10  9 

32 

Total  expenditure. 1,103    16  10 

L 
038 

3 
4 
4 

.38  11 

3  10 

:^3 

94 
17 

21 

0 6  10 

13  5 208  14 

21  17 ..  4 
1  4 
1  17 

10 
11 854 

1  10  254 

2  3     ~  " 

16  4 

1  8 
59  17 

1  16 8  5 12  8 

4  16 3  17 16  9 
8  11 

35  18 

25  i7 13  6 

39  1 

..  8  11 19  3  6 4  10  8 
1  8  9 

1,120   17  10 

Per 

Kw.  H 

.2326 

.0715 

.0099 

.0  96 

.0122 

.0088 

.0045 

.0132 

.0009 

.0065 .0015 

.3812 

Details  for  Month  of  December,  1902 
Station  output 

Direct  current  at  Ringsend  Busbars  in  kw  hours  
Alternating  current  at  Ringsend  Busbars  in  kw  hours   
Direct  current  at  Blackrock  in  kw  hours    
Direct  current  at  Dalkey  in  kw  hours   
Direct  current  at  Clontarf  in  kw  hours   
Direct  current  at  Clontarf  in  kw  hours  chargeable  to  Howth  Co. 
Kw.  hours  used  for  power  and  lighting  
Car  miles  run  -  
Coal  used  in  lbs  _  

35,256 6,323 60.777 

11,200 

602.265 102.670 

Cost  ,  
Coal  used  per  kw  hours  in  lbs. 
Co-t  of  coal  per  kw  hours  

3, 

^•683 

Sub-station  Return.  Month  of  December 

2189.1 .557  n9 

,222,380 
5s.  9d. 

;.55 .3326d 

Blackrock 
Direct  current  output  in  kw  hours. 
Wages  operation-    

Dalkey 

Direct  current  output  in  kw  hours. 
Wages  operation.  
Supplies  operation  -  Clontarf 

Direct  current  output  in  kw  hours  used  on  owu  line  
chargeable  to  Howth  Co. 

Wages  operation  -   
Supplies  operation    Electric  maintenance  

Total  sub-station  expense. 
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SUB-STATION  PRACTICE  AROUND  TOLEDO CORRESPONDENCE 

Tliere  is  at  the  present  time  considerable  diversity  in  the  rela- 
tive size  and  number  of  the  rotary  converter  sub-stations  used 

by  interurban  roads  to  operate  a  given  length  of  line.  On  one 

hand  the  tendency  has  been  to  use  large  sub-stations  a  consid- 
erable distance  apart  and  employ  skilled  attendants,  because  of 

the  importance  of  each  sub-station.  The  other  extreme  in  sub- 
station practice  is  to  be  noted  on  two  roads  running  out  of 

Toledo,  of  which  F.  B.  Perkins  is  mechanical  and  electrical 
engineer.  On  the  Toledo  &  Western  Railway  and  also  on  the 

Toledo  &  Indiana  Railway  it  was  Mr.  PerkinS'  policy  to  design 
sub-stations  having  small  capacity,  and  located  at  frequent  in- 

tervals. Instead  of  hiring  expert  attendants  these  sub-stations 
are  looked  after  by  men  whose  principal  duties  are  those  of 

station  agents.  Sub-stations  are  located  at  passenger  and 
freight  stations,  and  the  agent  with  his  family  resides  at  the 

sub-station.  Instead,  therefore,  of  having  two  high-priced  at- 
tendants for  each  sub-station  one  station  agent,  with  his  family, 

looks  after  the  sub-station  machinery,  and  also  the  express  and 
freight  business.  A  skilled  man  from  the  main  power  house 

visits  the  sub-stations  as  often  as  is  necessary,  to  see  that  the 
apparatus  is  being  maintained  properly.  This  brings  the  cost 
of  sub-station  labor,  which  is  an  important  item  on  some  inter- 

urban roads,  down  to  a  very  low  figure,  since  only  a  portion  of 

one  man's  time  is  chargeable  to  sub-station  labor  at  any  one 
sub-station.  Of  course,  the  argument  urged  against  such  a 
practice  is  that  it  puts  the  sub-station  in  the  hands  of  compara- 

tively unskilled  and  inexperienced  men,  who  can  devote  but 
little  of  their  time  to  it.  On  the  other  hand,  it  is  argued  that 
sub-station  attendance  takes  but  little  work,  and  since  sub- 

stations are  numerous,  a  shut-down  of  one  of  them  because 
of  the  lack  of  a  skilled  attendant,  would  not  seriously  in- 

terfere with  the  operation  of  the  road.  If  one  was  out  of 
service  the  others  would  carry  the  load.  The  importance  of 

any  one  sub-station  in  the  operation  of  the  road  would  not, 
therefore,  be  as  great  as  if  larger  sub-stations  were  used,  placed 
at  long  intervals. 

The  portable  sub-station  has  been  made  great  use  of  by  Mr. 
Perkins  in  his  practice,  both  in  the  construction  of  extensions  to 

existing  lines  and  as  a  reserve  for  the  regular  sub-stations.  A 
portable  sub-station,  contained  in  a  box  car,  can  be  run  to  any 
part  of  the  line  where  there  are  high-tension  wires,  and  put  in 
service  on  short  notice.  Such  a  sub-station  can  be  within  a 

short  time  substituted  for  any  sub-station  out  of  service,  and 
when  new  lines  are  being  built  the  portable  sub-station  supplies 
these  lines  until  such  time  as  a  permanent  sub-station  can  be 

located.  The  Toledo  &  Indiana  Railway  is  at  present  being- 
operated  by  a  portable  sub-station  at  one  end,  and  a  sub-station 
in  the  power  house  at  the  other  end.  The  portable  sub-station 
acts  as  the  equivalent  of  a  reserve  unit  in  every  sub-station 
along  the  line,  because  it  can  be  used  at  any  sub-station. 

CHIPPING  THE  ICE  FROM  THE  THIRD  RAIL 

IMPROVEMENTS  AT  BUFFALO 

The  plans  for  improved  service  between  Buffalo  and 
Niagara  Falls  have  already  been  outlined  in  these  columns,  and 
now  it  is  announced  that  the  service  of  the  city  system  of  the 
International  Railway  Cdinpany  is  soon  to  be  greatly  impr(wed 
by  the  completing  of  a  kjop  near  the  terminal  in  Buffalo,  known 
as  Shelton  Scpiare. 

It  is  the  custom  now  to  run  the  cars  a  considerable  distance 

out  of  the  way,  reaching  Main  Street  at  a  point  nearly  a  quarter 
of  a  mile  away  from  the  jundion  of  Main  Street  and  Niagara 
Street,  bringing  them  up  Main  Street  and  then  hoMing  them  at 
the  terminal  at  Main  Street  and  Niagara  Street  until  tlieir 
schedule  time  for  starting.  By  building  a  loop  from  the  incom- 

ing track,  which  runs  on  Pearl  Street,  to  the  junction  of  Main 
Street  and  Niagara  .Street,  considerable  time  will  be  saved  and 
the  long  run  down  Main  Street  avoided. 

New  York,  March  7,  1903. 

Editors  Street  Railway  Journal: 
The  recent  storm  and  the  twelve-hour  block  on  the  lines  of 

the  Manhattan  Elevated  road  again  brought  the  sleet  question 
liefore  the  mind  of  the  public  in  a  very  forcible  and  unpleasant 

manner,  and  it  was  after  this  last  storm  that  the  following- 
method  of  removing  the  ice  off  of  the  third  rails  suggested 
itself  to  me.  Everyone  who  has  watched  the  process  of  remov- 

ing- the  ice  from  the  sidewalks  after  a  storm  like  the  last,  will 
recollect  that  when  the  ice  is  hit  a  blow  it  cracks  for  a  consider- 

able distance  around  the  place  where  it  was  struck,  and  also 

that  the  cracked  ice  can  then  be  brushed  oft'  with  a  broom. 
Ice  on  a  smooth  iron  or  steel  surface  is  still  easier  to  remove 

than  on  a  stone  surface.  Why  not  then  remove  the  ice  from 
the  third  rails  in  the  same  way  ?  If  a  brush,  consisting  of  a  few 

wire  "bristles"  or  chipping  edges  be  made  to  hit  the  third  rail 
a  moderately  hard  blow  500  or  600  times  per  minute,  it  would 
then  crack  and  loosen  the  ice,  which  could  be  swept  off  by  a 
follower  brush,  leaving  the  track  quite  clean.  As  there  is  an 
air  compressor  fitted  to  all  the  motor  cars  the  reciprocating 
motion  could  be  most  conveni- 

ently imparted  to  the  brush  hy 

a  small  air  cylinder,  the  sini- 
jdicity  of  which  is  shown  by  the 
accompanying  diagram. 

The  chamber  A  is  connected 

to  the  compressed  air  reservoir. 
Starting  from  the  position  of 

the  piston  shown  in  the  dia- 
gram it  is  moved  upwards  by 

the  spring  till  it  comes  in  con- 
tact with  the  valve  spindle  E, 

thus  lifting  the  valve  B  off  of 

its  seat  and  putting  the  cham- 
bers A  and  C  in  communica- 

tion. The  air  pressure  then 
acting  on  the  piston  forces  the 
piston  downwards  till  the 
brush,  which  is  attached  to  the 
end  of  the  piston  rod,  strikes 

the  rail,  in  which  position  the  upper  edge  of  the  piston  will 

be  below  the  upper  edge  of  the  exhaust  port,  shown  dotted 

at  D.  The  air  in  the  chamlier  C  will  then  exhaust  to  the  atmos- 

phere, reducing  the  pressure,  thus  allowing  the  spring  to  again 

force  the  piston  up  and  so  again  repeating  the  same  cycle. 

The  foregoing,  I  believe,  would  be  a  solution  of  the  sleet 

problem,  and  would  not  be  very  expensive  to  install  on  the  cars, 

for  the  air  compressors  are  there  and  have  a  sufficient  ca])acity 
to  run  one  or  two  of  these  brushes  besides,  which,  of  course, 

would  not  use  any  air  except  when  there  was  ice  to  be  removed, 
at  other  times  the  air  supply  to  them  being  cut  off.  H.  F.  S. 

— :  ♦^.»  

PNEUMATIC  CHIPPER  FOR 
CUTTING  ICE  ON  THIRD 

RAIL 

DRAINING  RAILWAY  ROADBEDS 

Victoria,  B.  C,  Feb.  6,  1903. 

Editors  Street  Railway  Journal: 
Which  is  the  cheaper  and  better  method  of  drainage  for 

electric  railway  rojullied,  the  agricultural  tile  or  llie  drain  built 

of  rock  ?  '1^- 

'I'he  cfist  of  building  a  substantial  stone  drain  in  most  places 
would  l)e  ])roliil)ilive,  and  one  that  was  not  put  in  according  to 
first-class  methods  would  soon  give  a  great  deal  of  trouble  and 

need  constant  repairing.  Ordinary  tile  answers  all  practical 

]nn-poses,  and  will  last  longer  than  a  stone  drain  that  is  not  very 
carefully  built. 
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HGHTING  SLEET  AND  SNOW  ON  A  THIRD-RAIL 
INTERURBAN  LINE 

DOUBLE  SWINGING  DOOPS  FOR  CARS 

Grand  Rapids,  Mich.,  Feb.  27,  1903. 
Editors  Street  Railway  Journal  : 
The  experience  with  sleet  of  the  Grand  Rapids,  Grand 

Haven  &  Muskegon  Railway  may  be  of  general  interest,  as 
well  as  the  methods  devised  for  fighting  this  formidable  foe 

of  the  third-rail  system.  A  heavy  storm  came  just  one  week 
after  the  line  was  opened,  and  snow  fell  to  the  depth  of  2  ft., 
coming  down  almost  steadily  for  three  days.  As  we  had  an 

unprotected  contact-rail  it  was  not  difficult  to  plow  off  the 
snow,  excepting  at  very  heavy  drifts,  when  the  track  gang  had 
to  resort  to  the  hand-shovel,  and  it  was  a  simple  matter  to 
keep  the  rail  clear  by  brooms  fastened  to  the  contact  beams. 

A  sleet  storm  came  later,  during  a  thaw,  and  caught  us  early 
in  the  evening,  when  least  expected.   We  had  been  hoping  to 

A  well-known  master  mechanic,  in  rebuilding  some  old  cars, 
found  it  almost  impossible,  on  account  of  certain  peculiar  con- 

struction in  the  old  cars,  to  adopt  a  regular  sliding  door.  As 

an  expedient  he  has  constructed  a  double-swing  door,  which  is 
a  decided  innovation  in  car  building.  He  is  not  inclined  to  say 
much  about  this  door,  probably  because  he  is  afraid  of  being 
laughed  at  by  some  of  his  brothers  who  are  not  acquainted  with 
the  difficulties  which  drove  him  to  this  move. 

A  double-swing  door  for  the  rear  end  of  a  street  car  does 
not  seem  very  attractive  at  first  thought;  but  there  is  some 
merit  to  the  idea.  As  constructed  by  this  master  mechanic  it 
is  provided  with  a  spring  strong  enough  to  close  it  promptly, 

and  with  a  roller  and  cam,  which  prevents  the  door  from  swing- 
ing backward  and  forward  when  closing,  after  the  manner  of 

m.ost  double-swing  doors.  Along  the  edge  of  the  door  a  flexible 

Confacf  Beam. 

31-^  Rail 

EQUIPMENT  FOR  CLEANING  SNOW  AND  SLEET  FROM  THIRD  RAIL STEEL  CUTTER 

be  spared  the  experience,  as  we  had  no  appliances  on  the  cars 
to  handle  an  icy  rail,  and  everything  and  everybody  was  new  to 

third-rail  transmission.  The  first  car  caught  put  a  man  on  the 
fender  with  a  shovel  to  cut  the  ice  ofif  the  rail ;  this  was  aK  right 
so  far  as  the  rail  was  concerned,  but  very  hard  on  the  man  on 
account  of  the  blinding  flashes  from  the  arc.  We  saw  some- 

thing had  to  be  done  quickly  or  we  would  be  tied  up,  and,  as  we 
had  fought  the  snow  successfully,  we  did  not  care  to  give  up 
before  so  simple  looking  a  proposition  as  sleet,  but,  as  usual, 
appearances  were  deceiving.  It  was  decided  that  the  sleet  must 
be  scraped  off  and  the  rail  cleaned,  and  in  looking  about  for 
something  already  at  hand,  we  took  some  pressed  steel  tie-plates 
and  improvised  scrapers,  which  were  fastened  on  the  outside 
ends  of  the  contact  beams,  as  shown  in  the  accompanying 
sketch.  This  was  crude,  but  effective,  and,  as  a  result  of  our 
experience  at  that  time  and  since  then,  we  are  satisfied  that 
nothing  but  cutting  the  ice  off  the  third  rail  and  following  by  a 
brush  to  clean  the  rail  thoroughly  can  be  satisfactory  or  effec- 

tive against  sleet. 
Our  experience  since  the  opening  of  the  road  inclines  us  to 

the  belief  that  a  device  using  a  steel  scraper,  with  the  cutting 
blades  diagonally  across  the  rail,  in  place  of  the  steel  brushes 

now  on  the  "L"  road,  together  with  a  stiff  rattan  broom,  wide 
enough  to  run  in  the  third-rail  trough,  will  keep  the  contact- 
rail  clear  of  sleet  and  snow.  The  cutting  device  need  only  be 
used  when  ice  is  on  the  rail. 

The  steel  wire  brush  was  tried,  but  it  is  too  elastic  to  do 
effective  service  as  a  scraper  under  the  severe  conditions  sur- 

rounding the  third-rail  system  of  transmission,  and  a  stiff 
rattan  broom  is  superior  for  brushing  purposes. 

Suggestions  are  being  made  continually  by  the  general  public 
regarding  housing  or  covering  the  third  rail,  but  those  who  are 
familiar  with  the  care  and  maintenance  of  roadbed  and  third- 

rail  transmission  line  know  something  of  the  tribulations  and 
difficulties  that  would  follow  such  practice.  There  are  troubles 
which  might  become  chronic  if  the  rail  was  covered,  whereas 
sleet  and  snow  are  but  occasionals.  G.  R.  H.  M. 

rubber  guard  made  of  hose  pipe  insures  a  fairly  tight  fit  and 
allows  the  door  to  swing  freely  either  way. 

One  of  the  first  objections  that  the  reader  will  probably  think 

of  against  this  door  is  the  room  it  takes  up  in  its  swing.  In- 
deed, it  may  be  thought  that  the  use  of  any  kind  of  a  swing- 

door  is  going  back  twenty  years  in  car-building  practice.  This 
may  be  so ;  but  as  far  as  taking  up  room  is  concerned  a  double- 
swing  door  in  its  opening  takes  up  practically  no  more  room 
than  would  the  passenger  in  passing  in  or  out  of  the  car.  It 
may  be  said  that  the  passengers  will  stand  in  front  of  the  door 

and  prevent  it  from  swinging;  but  there  is  no  reason  why  pas- 
sengers should  stand  in  front  of  a  door  when  some  one  is  trying 

to  open  it  any  more  than  they  would  stand  in  front  of  a  pas- 
senger desiring  to  get  off. 

One  very  strong  point  about  the  self-closing  double-swing 
door  is  that  in  very  cold  weather  it  makes  a  car  much  easier 
to  heat.  A  sliding  door  is  sure  to  be  open  more  of  the  time 
after  a  passenger  has  entered  or  left  the  car  than  is  a  door 
which  closes  itself  immediately  after  a  passenger  has  passed 
through. 

The  claim  department  might  object  to  this  door  on  the  score 
that  it  is  insecure,  and  gives  a  passenger  standing  just  inside 

the  door  no  definite  support.  Very  few  operating  men,  how- 
ever, would  maintain  that  a  door  should  be  considered  as  a 

substitute  for  the  straps  or  grip  handles  on  the  backs  of  the  car 
seats  as  a  means  of  support.  The  less  temptation  there  is  to 
stand  near  the  door  the  better,  and  if  the  door  gives  no  solid 
support  to  the  standing  passenger  he  will  seek  some  other 
location,  and  this  will  make  entrance  to  the  car  easier,  and  so, 
on  the  whole,  aid  operation. 

One  objection  has  been  found  to  the  door,  namely,  that  pas- 
sengers are,  in  the  main,  used  to  a  sliding  door,  and  are  at  a  loss 

to  know  what  to  do  when  encountering  a  double-swing  door. 
While  only  a  few  cars  are  operated  with  such  doors  and  all  the 
rest  of  the  cars  have  sliding  doors,  of  course  this  is  a  very 

practical  objection.  If  all  the  cars  on  a  line  had  the  swing- 
door  this  objection  would  not  be  so  serious. 
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These  are  the  pros  and  cons  of  the  automatic  swing  door  for 
street  cars,  as  brought  out  in  a  discussion  of  the  matter  with 
the  master  mechanic  before  referred  to,  and  while  they  do  not 
show  that  this  kind  of  door  is  altogether  desirable  it  will  be 
seen  that  it  has  its  strong  points. 

STEEL  ROLLING  DOORS  FOR  CAR  HOUSES 

The  advantages  of  rolling  sheet-steel  doors  and  shutters, 
combining  ease  of  operation,  security  and  efficient  fire  pro- 

tection, have  come  to  be  widely  recognized,  and  have  prac- 
tically become  a  standard  fitting  of  modern  street  railway  car 

houses.  That  rolling  steel  doors  possess  points  of  superiority 

over  the  ordinary  sheet-steel,  hinged  door  is  obvious  and  several 
designs  of  the  former  type  are  now  obtainable.  One  of  the 
most  recent  forms  of  this  style  of  door  is  that  originated  and 
patented  by  P.  Ebener,  which  is  being  manufactured  by  the 
Columbus  Steel  Rolling  Shutter  Company,  Columbus,  Ohio. 
The  company  was  organized 
about  a  year  ago,  and  the 
important  feature  of  its 
doors  is  the  form  of  the 
steel  slats  used.  The  details 

of  construction  are  clearly 
shown  in  the  accompanying 
illustrations,  in  which  Fig. 
I  presents  a  sectional  view 
of  the  slats,  showing  the 
formation  of  the  hinge.  Fig. 

NER  FACE  or  WALL 

BRACKET 

leasing  a  spring,  which  starts  the  door,  and,  aided  by  gravity, 

soon  close  it,  shutting  off  the  likelihood  of  fire  being  communi- 
cated from  adjoining  buildings. 

Among  the  orders  which  the  company  has  already  filled  are 

doors  of  the  type  for  the  new  Columbus  shops  of  the  Penn- 
sylvania line  west  of  Pittsburg;  for  the  shops  and  freight  shops 

of  the  Hocking  Valley  Railway,  at  Columbus,  Ohio,  and  for 
shutters  and  doors  for  several  new  car  houses  and  power 
houses  for  interurban  lines  in  Ohio,  Indiana  and  Michigan. 
The  demand  for  these  doors  has  been  so  large  during  the  time 
in  which  the  company  has  been  engaged  in  business  that  it  has 
been  found  necessary  to  increase  the  force  so  as  to  run  double 
time.  Shortly,  however,  the  new  plant  which  the  company  is 

building  will  be  available  and  this  will  facilitate  the  manufac- 
ture of  these  shutters. 

The  officers  of  the  Columbus  Steel  Rolling  Shutter  Company 

are  Samuel  P.  Elliott,  president;  J.  W.  Cartzdafner,  vice-presi- 
dent ;  S.  A.  Webb,  secretary  ;  H.  E.  Miller,  general  manager  and 

engineer,  and  Peter  Ebener,  superintendent. 

KNUTSON  TROLLEY  RETRIEVER 

Interesting  experiments  have  been  conducted  upon  several 
railway  lines  in  Ohio  since  the  first  of  the  year  that  confirm  the 

claims  made  by  the  Trolley  Supply  Company,  of  Canton,  re- 
garding the  Knutson  trolley  retriever.  This  device  has  proved 

efficient  and  reliable  in  operation  through  several  snow  and 
sleet  storms  during  the  last  few  months.  The  retriever  is  a 
disc  Sy^  ins.  in  diameter  and  6  ins.  deep  over  all.   It  is  placed 

FIGS.  1. AND  3.— STEEL  ROLLING  DOORS 
KNUTSON  TROLLEY  RETRIEVER' 

2  shows  the  slats  as  they  appear  from  the  outside,  and  Fig.  3 
shows  the  details  of  the  hoisting  mechanism. 

As  will  be  seen  from  Fig.  i  each  hinge  has  two  distinct  bear- 
ing points,  so  shaped  as  to  produce  the  least  friction  when  the 

shutter  is  being  rolled,  and  the  small  bead  within  the  large 
barrel  of  the  hinge  prevents  the  slats  from  being  jammed  apart. 
The  rounded  or  cylindrical  formation  is  very  strong  and  not 
liable  to  spring,  and  the  surface  of  the  metal  is  not  broken  or 

weakened  as  is  the  result  of  short  right-handed  bends  or  folds. 
This  endows  the  door  with  strength  for  resisting  heavy  wind 
pressures  and  general  hard  usage.  At  the  same  time  there  are 
no  pockets  or  recesses  left  for  the  accumulation  of  water,  dirt, 
snow  or  sleet  to  produce  rusting.  The  shutters  are  made  of 
No.  22  sheet  steel,  and  are  formed  in  a  specially  built  machine. 
The  construction  of  the  hoisting  mechanism  can  be  readily 

understood  from  the  sectional  view,  Fig.  3.  The  sprocket 
wheels  are  covered  by  a  sheet  steel  hood,  secured  to  the  sup- 

porting brackets,  the  latter  being  fastened  to  the  wall  by  means 
of  expanding  bolts.  Where  doors  are  utilized  especially  for  fire 
protection  they  can  be  so  constructed  as  to  stand  rolled  up 
normally  and  operated  by  the  melting  of  a  fuse,  the  latter  re- 

on  the  dash  of  the  car  out  of  the  way  of  all  car  equipment, 
allowing  it  to  be  adjusted  and  taken  apart,  if  necessary,  from 
the  outside.  It  consists  of  a  heavy  and  weak  spring,  actuating 

disc  and  reel,  adjustable  to  different  trolley-pole  tensions,  and 
controlled  by  an  automatic  locking  and  releasing  device.  No 
matter  what  the  elevation  of  the  trolley  pole  may  be  when  it 
jumps  the  wire,  it  is  claimed  that  the  sudden  pull  up  of  3  ins. 
to  4  ins.  will  throw  governors  out  and  trip  a  heavy  retriever 
spring,  whose  action  will  instantly  bring  down  the  trolley  pole 
6  ft.  to  8  ft.  below  the  trolley  wire. 

To  wind  the  spring  the  rope  is  pulled  out  slowly  until  it  is 

stopped  by  the  automatic  action  of  a  locking  bolt,  when,  by  re- 
leasing the  rope,  the  mechanism  will  release  from  engagement 

the  heavy  spring,  leaving  the  weaker  spring  alone  in  action  to 
keep  the  slack  out  of  the  rope.  As  soon  as  the  locking  device  is 
tripped  the  reel  i^ill  rotate  in  the  opposite  direction  and  bring 
down  the  trolley.  The  tension  of  this  weak  spring,  which  is  to 
keep  slack  out  of  the  rope,  may  be  adjusted  to  suit  conditions. 

Cars  have  been  operated  at  high  speeds  with  these  devices, 
and  they  have  never  failed  to  work  satisfactorily.  Several  tests 
at  50  miles  per  hour  were  made  upon  Ohio  interurban  lines. 
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NEW  CARS  FOR  TOLEDO RAILWAY  LINE  MATERL/^L 

The  long  rear  platform  with  dividing  rail,  popularly  known 
as  the  Detroit  platform,  is  coming  into  more  extended  use  in 
many  of  the  Western  cities  where  the  arrangement  of  terminals 
is  such  that  the  cars  can  be  run  as  single  coders.  One  of  the 
latest  cities  to  adopt  this  type  of  car  is  the  Toledo  Railways  & 
Light  Company,  of  Toledo,  one  of  whose  cars  is  illustrated  in 
the  accompanying  engraving.  The  view  shown  was  taken  at 
the  works  of  the  Kuhlman  Car  Company,  of  Cleveland,  Ohio, 

Results  of  tests  conducted  by  Professor  Samuel  Sheldon,  of 
Brooklyn  Polytechnic  Institute,  upon  several  forms  of  overhead 
line  material  manufactured  by  the  Electrose  Manufacturing 
Company,  of  Brooklyn,  have  been  published.    They  are  not 

Tor.KnO  CAR.S  W  ITH  DETR()]T  PLATFORMS 

where  the  car  was  lauilt,  and  Ijeforc  the  trucks  were  placed  in 
position.  It  is  one  of  an  order  of  thirty  city  cars  awarded  these 
ljuilders,  and  which  are  similar  to  ten  cars  previously  built  by 
the  Kuhlman  Company,  and  which  have  lieen  in  operation  for 
some  time. 

A  number  of  cars  of  similar  ])attcrn  are  being  manufactured 
by  the  same  company  for  the  Jackson  Street  Railway  Company, 
of  Jackson,  Mich. 

The  body  of  the  car  is  28  ft.  in  length.  It  is  finished  in  the 
interior  in  cherry,  rubbed  to  a  dull  finish.  The  ceiling  is  painted 
green  and  is  ornamented  with  gold  trimmings. 

 ^>  • 

COMBINATION  SINGLE-TRUCK  CAR 

Combination  cars  of  the  double-truck  type  have  become 
familiar  sights  in  many  cities,  but  single-truck  combination  cars 
are  a  comparative  rarity.  Nevertheless,  for  the  conditions 
existing  in  Mobile,  Ala.,  they  are  considered  desirable,  and  one 

COMBIXATloX   SIXCI.i;  1  KIX  K  (  AK 

of  several  cars  recently  Iniilt  for  the  Mobile  Light  &  Railroad 
Company  by  the  St.  Louis  Car  Company  is  illustrated  in  the 
accompanying  engraving. 

The  car  has  a  length  of  21  ft.  over  corner  posts  and  of  31  ft. 
over  bumpers.  The  maximum  width  of  the  car  is  8  ft.  4  ins. 
The  open  end  is  shown  in  the  engraving  as  supplied  with  six 
cross-seats,  and  the  closed  end  with  ten  cross-seats.  The  seats- 

are  of  the  car  builders'  walk-over  pattern.  The  interior  finish 
is  in  mahogan)^ 

Although  the  front  end  of  the  car  is  shown  in  the  engraving 
as  closed,  it  can  be  made  into  practically  an  open  car  by 
dropping  both  upper  and  lower  sash  into  a  sash  pocket.  The 
roof  is  fitted  with  a  trussed  trolley  board. 

R(  )CXU  Ti)I'  JIAXOKR 

only  very  creditable  to  electrose  material  but  they  contain  much 
valuable  data  upon  the  performance  of  this  form  of  insulation. 

The  round-top  hanger  shown  herewith  consists  of  a  malle- 
able iron  shell,  which  protects  the  insulation  .from  blows  of 

the  trolley  wheel.  The  outriggers  are  designed  extra  broad 
and  strongly  ribbed  to  take  in  without  deflection  the  heaviest 

span  wires.  The  screw  stud  is  ̂ i-in.  drop-forged  steel  for 
No.  0  or  No.  00  wire.  For  use  with  No.  0000  wire,  ̂ -in.  stud 
is  used.  In  the  test  each  hanger  was  suspended,  free  from 
draught,  in  an  inverted  position  by  means  of  a  bronze  ear, 
weighing  8  ounces,  and  being  5^  ins.  long,  the  ear  clamping 
the  middle  of  a  round  rod  of  soft  iron,  ̂   in.  in  diameter  and  20 

ins.  long.  From  the  hanger-top  was  hung  a  weight  of  200  lbs. 
A  current  of  200  amps,  was  passed  continuously  through  the  rod 

for  one  hour.  This  maintained  the  rod  at  a  red  heat.  This  sup- 
ply of  heat,  which  is  practically  the  saine  as  would  be  given  by 

a  red-hot  trolley  wire  of  the  same  size  in  the  same  time,  did 
not  affect  the  electrose  insulation  to  such  an  extent  as  to 

allow  the  200-lb.  weight  to  pull  apart  the  metal  parts  of  the 

hangers.  "These  tests  show  that  these  hangers  meet  the  re- 
quirements of  the  present  common  methods  of  trolley  line  con- 
struction," is  Professor  Sheldon's  comment. 

Sheets  of  electrose,  submitted  as  samples,  were  12  ins.  x  12 

ins.,  and  were  marked  with  the  letters  "A,"  "B"  and  "C."  The 
report  says :  "There  were  two  samples  marked  with  each  letter 
of  ^I'ltl  Vs-'m.  thickness  respectively.    The  samples  were 
successively  placed  between  two  ̂ -in.  spherical  brass  elec- 

trodes, which  were  subjected  to  an  alternating  voltage.  This 

voltage  was  raised  by  steps  until,  at  75,000  volts,  a  surface  dis- 
charge took  place  around  the  sample  in  each  case.  In  no  case 

was  the  insulation  perforated.  After  the  test  the  samples 

showed  themselves  to  be  in  a  condition  of  strong  static  electri- 
fication." The  Western  Electric  Company  will  handle  these 

specialties. 
 «^^»  

THE  THIRD  RAIL  IN  THE  SNOW 

Ceneral  Manager  Warren  Bicknell,  of  the  Aurora,  Elgin  & 
Chicago  Railway,  reports  that  his  road  went  through  the  heavy 
snowstorm  which  occurred  in  February  with  flying  colors. 
There  have  been  no  heavy  snowstorms  in  that  region  this 
winter,  and  the  one  in  February  was  the  only  one  which  could 

be  called  a  test  of  the  company's  ability  to  fight  snow.  On  this 
occasion  a  rotary  snow-plow  was  run  out,  although  its  ser- 

vices were  not  really  needed.  Mr.  Bicknell  reports  that  there 

were  places  where  the  third  rail  were  covered;  but  it  was  pos- 
sible to  run  through  these  drifts  with  the  momentuin  obtained 

on  track  which  was  not  covered.  There  seems  to  be  little  diffi- 

culty in  operating  a  third-rail  road  of  this  kind  in  snowstorms. 
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ST.  LOUIS  SUBURBAN  ROLLING  STOCK 

As  a  result  of  the  recent  fire  at  St.  Louis,  which  destroyed  the 
Suburban  Railway  sheds  at  De  Hodiamont,  patrons  of  that 

road  may  now  ride  in  the  company's  two  palatial  private  cars, 
"Suburban"  and  "Kinloch."  So  many  of  the  regular  cars  were 
burned  that  the  management  has  been  obliged  to  bring  into 
regular  service  all  available  rolling  stock  to  handle  the  pas- 

sengers, and  among  other  things  it  put  on  the  private  cars. 

The  "Kinloch"  cost  about  $10,000,  and  is  considered  one  of 
the  finest  private  street  cars  ever  operated  on  an  electric  road. 

The  "Suburban"  is  also  a  handsome  car,  having  cost  more  than 
$6,000.    In  these  cars  many  of  the  distinguished  guests  of  St. 

Louis  and  the  World's  Fair  Company  have  been  hauled.  They 

KUINS  OF  ST.  LOUIS  CAR  IIOUSKS 

have  also  been  used  for  trolley  parties,  and  have  always  at- 
tracted attention. 

The  Suburban  fire  destroyed  sixty-three  passenger  cars,  of 
which  fifteen  were  new  and  twenty  were  remodeled.  Messrs. 
Lucas  and  Houseman,  of  the  St.  Charles  road,  are  running  their 
cars  on  the  Suburban.  Captain  Robert  McCulloch,  general 
manager  of  the  Chicago  City  Railway,  ordered  the  St.  Louis 
Car  Company  to  turn  over  to  the  Suburban  twenty  new  cars 

built  for  his  company,  as  they  are  the  same  type  as  the  Subur- 

ban's new  cars.  Li  addition,  the  St.  Louis  Car  Company  will 
deliver  immediately  ten  reconstructed  cars.  These  arrange- 

ments have  enabled  the  Suburban  to  operate  more  new  cars 
than  it  had  prior  to  the  fire. 

As  it  is,  cars  are  l:)eing  run  at  intervals  of  five  minutes,  and 
oftener  during  the  busy  hours  morning  and  evening. 

According  to  the  oflicial  report  of  the  company  losses  to  the 
insurance  companies  by  the  fire  were:  On  the  rolling  stock, 
$145,000;  on  building,  $25,000;  on  other  property,  $5,000.  The 

value  of  the  property  destroyed  is  about  $235,000,  but  the  sal- 
vage will  probably  reduce  this  amount  to  about  $190,000. 

As  soon  as  the  insurance  is  adjusted  the  company  will  inune- 
diately  begin  the  erection  of  new  sheds  at  De  Hodiamont  of 
fireproof  materials. 

The  old  car  sheds,  350  ft.  x  125  ft.,  are  a  mass  of  ruins,  with 
only  portions  of  the  walls  standing,  while  the  interior  presents 
a  scene  of  wreck  and  ruin  difficult  to  describe. 

The  early  hour,  5  o'clock  in  the  morning,  at  which  the  fire 
broke  out,  found  the  sheds  occupied  almost  to  their  full 
capacity,  and  in  si)ite  of  the  efforts  of  the  employees  lo  run  the 
cars  out  of  the  building  only  a  few  were  saved. 

In  the  total  of  sixty-seven  cars  destroyed  fourteen  were  ot' 
the  handsome  new  green  cars  recently  built.  These  cost  from 
$4,500  to  $5,500  each.  The  other  cars  ranged  in  cost  from 
$800  to  $3,000. 
The  St.  Louis  Transit  Com])any,  througii  the  courtesy  of 

General  Manager  Grant,  immediately  tendered  the  use  of 
twenty  cars,  and  as  many  more  cars  as  were  wanted. 

QUICK  WORK  AT  STEUBENVILLE 

The  Steubenville  Traction  &  Light  Company,  which  lost  its 
generating  station  recently  by  fire,  has  already  under  way  plans 
for  the  restoration  of  the  plant  on  a  much  improved  scale.  In 
spite  of  the  almost  complete  loss  of  the  power  plant,  part  of  the 
traction  service  was  resumed  the  day  following  the  fire,  store 
and  house  lighting  a  week  later  and  the  street  lighting  two 

weeks  after.  An  idea  of  the  havoc  wrought  by  the  fire  is  con- 
veyed by  the  accompanying  illustration  reproduced  from  a  pho- 

tograph of  the  ruins.  The  enterprise  of  the  management  of  the 
company  was  appreciated  by  the  people  of  the  city,  and  the 

RUINS  OF  ELECTRIC  POWER  PLANT  AFTER  FIRE  AT  STEUBEN- 
VILLE 

City  Council  tendered  a  vote  of  thanks  to  the  company  and  its 
officers  for  the  prompt  action  taken  in  restoring  the  service 
after  the  fire. 

Work  on  removing  the  ruins  of  the  plant  was  begun  as  soon 
as  it  was  safe  for  workmen  to  invade  the  site,  and  a  temporary 
roof  was  erected  over  the  engine  and  dynamo  room  within 

thirty-six  hours.  By  generous  use  of  the  long-distance  tele- 
phone, telegraph  and  express  service  an  alternator  was  secured, 

and  house  and  store  lighting  was  resumed  within  seven  days 

after  the  date  of  the  fire.  The  company  also  obtained  a  num- 
ber of  Brush  arc  machines,  and  the  street  lighting  service  was 

resumed  within  fourteen  days  after  the  fire.  For  about  twenty- 
two  days  another  company  furnished  sufficient  power  to  operate 
one-third  of  the  regular  cars,  and  by  that  time  the  repairs  were 
completed  on  a  small  generator  which  had  gone  through  the 
fire.  The  service,  of  course,  is  still  quite  seriously  crippled, 

although  it  is  being  improved  as  fast  as  possible.  The  inter- 
urlian  division  is  more  seriously  affected  than  the  city  lines. 

Repairs  to  the  Crocker- Wheeler  generator  are  about  com- 
pleted, and  service  will  soon  be  entirely  resumed. 

The  new  dynamo  and  engine  room  will  be  as  nearly  fire- 
proof construction  as  is  possible  to  make  it — tile  floor,  slate 

roof  and  steel  trusses,  there  being  eight  for  50-ft.  span.  These 
were  made  up  and  delivered  within  two  weeks  from  time  .irder 
was  given. 
New  generating  machinery  will  consist  of  two  400-kw 

Crocker-Wheeler  machines,  directly  coimected  to  24  x  30  Bel- 
mont-Corliss  engines,  in  addition  to  which  will  be  the  Crocker- 
Wheeler-Corliss  set  of  same  size  which  is  being  repaired,  a  250- 
kw  Westinghouse  machine,  direct!}'  connected  to  a  Westing- 
house  engine,  and  a  150-kw  Siemens-Halske  l_)elted-type  ma- 

chine, three  No.  12  Brush  arc  machines  and  two  150-kw  com- 
pensated type  General  Electric  alternators.  All  of  the  switch- 

boards were  totally  destroyed  and  new  ones  of  modern  type 
have  been  ordered.  The  Westinghouse  Company  will  furnish 
the  traction  board,  the  General  Electric  Company  the  alter- 

nating board,  and  the  Western  Electric  Company  the  arc  board. 
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FINANCIAL  INTELLIGENCE 

The  Money  ilarket 
Wall  Street,  March  ii,  1903. 

Within  the  fortnight  the  money  problem  has  again  become  an 
acute  one.  The  tremendous  loan  expansion  durmg  February,  which 
was  chiefly  a  reflection  of  demands  for  new  security  flotations, 
combined  with  a  heavy  drain  of  cash  through  the  Sub-Treasury, 
and  the  usual  spring  requirements  for  currency  in  the  interior,  have 
virtually  exhausted  the  surplus  reserve  of  the  New  York  banks. 
The  surplus  held  over  and  above  what  was  required  against  all  de- 

posits had  fallen  by  last  Saturday  to  $666,000.  If  advantage  were 
taken  of  the  Treasury  ruling  of  last  autumn,  in  which  government 
deposits  were  exempted  from  the  reserve  provision,  the  surplus 
available  would  still  be  $10,606,000.  But  the  Cleanng-House 
managements  have  so  far  not  cared  to  accept  this  privilege,  and, 
unless  an  emergency  should  arise  more  serious  than  the  present 
one,  their  operations  will  be  gaged  by  the  status  of  the  surplus 
account  against  all  liabilities  public  and  private.  The  situation 
has  demanded  instant  relief,  and  it  has  been  sought  in  the  manner 
usual  on  such  occasions,  first  by  abruptly  raising  the  rates  for 
money,  and,  second,  by  extensive  calling  of  loans.  Borrowers,  who, 
up  to  a  short  time  ago,  were  able  to  secure  accommodation  freely 
at  4^4  per  cent  and  under  for  all  periods,  are  now  bidding  6  per  cent, 
while  call  funds  on  the  Stock  Exchange  are  quoted  as  high  as  7 
per  cent,  with  a  large  business  doing  at  6.  As  always  happens,  the 
curtailment  of  credit  has  been  most  seriously  felt  in  the  quarter 
whence  it  can  be  effected  most  easily — namely,  in  the  speculative 
portion  of  the  stock  market.  Another  and  more  novel  phenomenon 
is  the  placing  of  large  sums  by  foreign  bankers,  which  has  had  an 
equally  powerful  influence  upon  the  reduction  of  domestic  bank 
loans,  with  the  local  speculative  liquidation.  It  also  appears  that 
trust  companies  and  out-of-town  banks  which  keep  deposits  with 
the  Clearing  House  association,  are  lending  them  out  directly,  and 
are  thus  shouldering  a  considerable  part  of  the  credits  hitherto 
carried  by  the  banks.  These  are  the  several  processes  upon  which 
the  money  market  must  depend  to  maintain  equilibrium  until  cur- 

rency begins  to  flow  back  from  the  country,  as  it  may  be  expected 
to  in  the  course  of  another  month  or  six  weeks.  In  the  meantime 
there  is  not  likely  to  be  much  of  any  relaxtion  in  money  rates.  On 
the  other  hand  no  serious  stringency,  beyond  what  now  exists,  is 
to  be  feared. 

The  3tock  Harket 

Urgent  and  heavy  liquidation,  a  rapid  fall  in  prices,  and  general 
uneasiness  and  despondency  have  been  the  characteristics  of  the 
Stock  Exchange  dealings  during  the  fortnight.  These  are  plainly 
enough  the  results  of  the  tight  money  market  and  the  misgivings 

aroused  by  the  excessive  oft'enngs  of  new  securities  which  have  so 
far  outstripped  the  investement  resources  of  the  community  as  to 
produce  a  bad  congestion  in  the  market.  If  any  attempt  were  made 
to  explain  the  recent  decline  by  causes  of  a  more  substantial  nature 

relating  to  the  country's  industrial  conditions,  it  would  certainly  fail 
to  convince  any  intelligent  person.  No  unhealthy  symptoms  are 
aisible  anywhere  in  the  commercial  situation,  nor  are  there  any  signs 
of  reaction  from  the  great  trade  activity  and  enormous  earnings  of 
business  enterprises.  We  are  still  far  removed  from  a  state  of  over- 

production. Railway  equipment  is  taxed  to  the  utmost  to  provide 
for  the  traffic  offered.  Net  earnings,  it  is  true,  are  falling  generally 
behind  those  of  a  year  ago,  owing  to  the  higher  prices  of  fuel  and 
higher  wages,  but  so  long  as  everything  points  to  maintenance  of  a 
tremendous  volume  of  business,  and  so  long  as  rates  for  transporta- 

tion are  on  the  increase,  these  decreases  e.xcite  no  uneasiness.  The 
true  reasons  for  the  downward  movement  on  the  Stock  Exchange 
lie  in  the  necessity  for  the  immediate  future  at  least  of  regarding 
the  money  market  exigencies  as  of  greater  importance  than  any 
outside  considerations  of  value.  It  is  not  illogical,  therefore,  from 
this  point  of  view,  that  the  severest  losses  have  occurred  among 
the  better  class  of  securities,  those  having  the  readiest  market  being 
the  ones  most  strongly  pressed  for  sale.  The  truth  is  now  the  same 
as  it  was  last  November  and  December,  that  the  seasoned  securities 
have  been  forced  to  sacrifice,  in  order  to  protect  the  newer  capital 
issues  which  cannot  easily  Be  realized  upon.  The  course  of  the 
general  market  for  the  next  few  weeks  will  unquestionably  depend 
entirely  upon  the  course  of  bank  reserves,  with  the  single  qualifying 
remark,  that  the  violent  and  protracted  fall  in  prices  which  has 

taken  place  since  the  middle  of  February  must  have  gone  far  to- 
ward discounting  the  weak  points  of  the  situation. 

The  traction  shares  have  naturally  suffered  with  the  remainder  of 
the  list  during  the  recent  dechne.  Manhattan  Elevated  has  held 
better  than  the  others,  because  of  the  action  of  the  directors  in 
placing  the  stock  on  a  7  per  cent  annual  dividend  basis,  with  an 
extra  disbursement  of  i  per  cent.  Previous  to  this  announcement 
the  shares  enjoyed  a  sharp  recovery  from  below  140  to  146,  but  the 
greater  part  of  this  gain  was  subsequently  lost.  The  superior  at- 

tractions of  Manhattan,  as  an  investment  at  going  prices,  however, 

have  not  been  overlooked,  even  during  the  confusion  and  de- 
moralization of  the  past  week.  Brooklyn  Rapid  Transit  has  had 

fair  support  on  the  decline,  the  buying  being  influenced  plainly 
enough  by  the  rapidly  increasing  earnings  of  the  property.  On 
the  other  hand  Metropolitan  has  continued  very  weak,  and  no 
effort  seems  to  have  been  made  at  all  to  hold  up  the  price. 
Philadelphia 

The  traction  shares  in  Philadelphia  have  moved  with  the  course 
of  the  general  market,  but  have  suffered  slightly  as  compared  with 
other  classes  of  securities.  Rapid  Transit  fell  from  14^^  to  12H> 
around  which  figure  it  seemed  to  be  receiving  good  support.  Union 
Traction  reached  its  low  point  at  465^,  but  was  not  pressed  for 
sale.  Philadelphia  Traction  sold  up  to  100  ten  days  ago,  then 

"ex"  dividend  dropped  to  97.  A  few  scattering  lots  of  American 
Railways  were  thrown  over,  carrying  the  price  down  from  51  to  50. 
Dealings  on  the  whole  were  very  light,  and  showed  an  absence  of 
demand,  rather  than  a  desire  to  liquidate.  Minor  transactions  re- 

ported were  Railways  General  at  4J4,  Rochester  Passenger  at  71, 
Reading  Traction  at  30,  United  Traction  of  Pittsburg  preferred 
at  51,  and  Indianapolis  Street  Railway  at  82. 
Chicago 

Liquidation  and  general  decline  have  been  the  features  of  the 
Chicago  market,  the  same  as  elsewhere.  Trading  has  been  ex- 

tremely light,  and  has  consisted  entirely  of  selling  by  disconsolate 
holders  in  a  market  where  there  is  little  support.  All  talk  of  a  con- 

solidation or  any  other  sort  of  deal  among  the  surface  interests, 
has  been  indefinitely  postponed  until  times  get  better.  The  City 
Railway  shares,  which  recently  went  as  high  as  235,  have  fallen  to 
215.  West  Chicago  sold  down  from  86^  to  84.  Union  Traction 
common  scarcely  developed  any  business  at  all  around  10,  nor  did 
the  preferred  around  42.  South  Side,  after  advancing  to  no, 

dipped  to  107 and  recovered  to  109.  Noithwestern  Elevated  com- 
mon was  very  weak,  selling  down  to  29.  Metropolitan  issues  also 

broke  sharply,  the  common  from  34^^  to  33,  the  preferred  from  83J4 
to  82I/2.  Lake  Street  reached  the  lowest  price  yet  recorded,  5^, 

later  rallying  a  trifle.  Deposits  of  the  bonds  under  the  reorganiza- 
tion plan  are  coming  in  slowly.  When  a  sufficient  amount  is  re- 

ceived, the  reorganization  committee  will  proceed  with  its  arrange- ments. 

Other  Traction  Securities 

Boston  Elevated  ran  off  rapidly  from  150  to  147 /i  on  small  sales. 
The  tendency  to  sell  high-priced  securities  in  the  tight  money 
market  was  the  obvious  reason  for  the  decline.  Massachusetts 
Electric  issues  received  rather  better  support.  The  common,  after 
selling  at  36^,  did  not  go  below  35,  while  the  preferred  held  firm 
around  92.  West  End  common  dropped  from  96^  to  96,  and  the 
preferred  from  IISJ^  to  115.  In  Baltimore  liquidation  was  apparent 
in  the  United  Traction  issues,  the  stock  getting  down  to  13%,  the 
income  bonds  dropping  from  68^  to  67^2,  and  the  general  4s  from 
93%  to  93^,  Lexington  Street  Railway  shares  sold  at  50,  and 
Nashville  Railway  at  4^.  Bond  sales  comprised  Baltimore  City 
Ss  W.  L.  at  I22j^,  Newport  News  &  Old  Point  Comfort  5s  at 
108,  Anacostia  &  Potomac  5s  at  100,  and  City  &  Suburban 
(Washington)  ss  at  99.  Weakness  has  been  very  general  among 
the  New  York  curb  securities  during  the  fortnight.  San  Francisco 
4s,  interest  on,  fell  heavily  from  80  to  78,  and  New  Orleans  4J^s 
from  76^4  to  75.  These  were  the  two  most  active  issues.  On 
smaller  transactions  Washington  Traction  4s  sold  down  from  80% 

to  79}i,  Interborough  Rapid  Transit  (full-paid  stock)  from  112  to 
III,  and  American  Light  &  Traction  from  59  to  57^-  Other  re- 

ported sales  were  Washington  Traction  stock  at  11,  Brooklyn 
Rapid  Transit  4s  at  86,  St.  Louis  Transit  29^^,  St.  Louis  Transit  ss 
at  95^,  and  Twenty-Eighth  &  Twenty-Ninth  Street  Crosstown 

5s  at  112. 
Traction  sales  on  the  Cincinnati  'Change  last  week  amounted  to 

I 
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about  4200  shares  and  about  $120,000  worth  of  bonds.  Nortliern 
Ohio  Traction  &  Light  had  the  heaviest  run  in  the  stock,  sales 
numbering  1556  shares,  at  from  27 to  28.  It  is  beheved  it  will  go 
higher.  The  Northern  Ohio  Traction  &  Light  4  per  cent  bonds  sold 
to  the  extent  of  $28,000  worth,  all  at  63^,  while  the  5s  of  the  same 

company  brought  "j^Yz  and  77M  for  $io,ooo  worth.  About  900 
shares  of  Cincinnati  Street  Railway  sold  at  from  141^  to  142^, 
latter  the  closing  figure.  Cincinnati,  Dayton  &  Toledo  Ss  continue 
to  be  popular,  $40,000  worth  selling  at  89.  Columbus,  Delaware  & 
Marion  5s  are  steady  at  loi,  $30,000  worth  selling  at  this  figure, 
which  is  considered  remarkably  good  for  a  new  road.  Abut  200 
shares  of  Cincinnati  &  Hamilton  common  sold  at  from  43  to  45, 
and  800  Cincinnati,  Newport  &  Covington  common  at  from  38J/2 
to  39.  Other  sales  were  255  shares  Cincinnati,  Dayton  &  Toledo 
36H  to  38J4>  and  316  Central  Market  Street  preferred  (Columbus) 
at  96  to  97. 

About  2800  shares  of  tractions  sold  on  the  Cleveland  Exchange. 
The  run  on  Northern  Ohio  Traction  &  Light  which  started  two 
weeks  ago  was  again  the  leading  feature  of  the  week.  About 
1400  shares  sold  during  the  week.  The  opening  was  strong  at  27%, 
but  it  failed  to  hold,  and  sold  off  to  26,  and  one  small  lot  at  25.  At 
the  close  it  was  bid  27j4-  It  appears  that  many  people  who 
bought  the  stock  two  weeks  ago  around  20  are  not  yet  disposed  to 
let  loose.  Elgin,  Aurora  &  Southern  was  quite  active,  700  shares 
selling  at  from  53  to  S5J4.  the  former  the  closing  figure.  The 
coming  completion  of  the  Aurora,  Elgin  &  Chicago  is  causing  re- 

newed activity  in  this  stock,  and  211  shares  sold  at  between  29  and 
30.  Lake  Shore  Electric  recovered  somewhat  from  the  scare  of 
two  weeks  ago,  when  it  was  thought  the  road  might  be  foreclosed, 
and  225  shares  sold  at  123^  to  13.  Cleveland  &  Southwestern  sold 
at  30  for  100  shares,  but  it  is  held  at  considerably  more  than  this 
figure.  One  hundred  Cleveland  City  brought  102.  Western  Ohio 
5s  were  in  strong  demand  and  $86,000  worth  sold  at  83^4  to  84 ; 
recently  they  sold  as  low  as  80.  Northern  Ohio  Traction  &  Light 
4S  sold  to  the  extent  of  $24,000  worth  at  62^4  to  63^.  Monday, 
$iO,ooo  Western  Ohio  5s  sold  at  835^,  ten  Aurora,  Elgin  &  Chicago 
stock  at  29,  and  250  Northern  Ohio  Traction  &  Light  at  25^4  to 
25^/4 
Securities  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week:                                                                            Closing  Bid 
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ron  and  Steel 
The  usual  spring  increase  in  activity  has  begun  to  appear  in  the 

iron  trade.  All  branches  are  recording  a  larger  volume  of  business, 
that  in  steel  rails  being  especially  noteworthy.  The  Iron  Age 
states  that  orders  have  been  placed  at  Pittsburg  for  100,000  tons, 
which  includes  a  considerable  tonnage  from  suburban  electric  lines, 

"an  element  now  becoming  an  important  factor  in  the  rail  trade." 
Some  advance  in  prices  has  accompanied  these  increasing  demands, 
the  most  important  being  in  wire  products  and  tin  plate.  Quotations 
are  as  follows :  $22  for  Bessemer  pig,  $30  to  $31  for  Bessemer  steel, 
and  $28  for  steel  rails. 
Metals 

Quotations  for  the  leading  metals  are  as  follows :  Copper,  lake, 
I4.)4  cents :  tin,  pig,  29%  cents ;  lead,  pig,  4J^  cents,  and  spelter 
5'--^  and  5^  cents. 

STRIKE  DEVELOPMENT  AT  WATERBURY 

Every  night  for  the  past  two  weeks,  at  Waterbury,  Conn.,  where 
the  employees  of  the  local  lines  of  the  Connecticut  Railway  &  Light- 

ing Company  are  on  strike,  there  has  been  carried  on  a  series 
of  assaults  that  has  terrorized  the  entire  community.  Attacks  too 
numerous  to  mention  have  been  made  on  cars.  The  city  attorney, 
led  into  ambush  by  a  decoy  message,  has  been  waylaid  and  mur- 

derously attacked,  and  on  March  8  a  band  of  masked  men  boarded 
a  car  in  the  outlying  district,  assaulted  the  motorman  and  con- 

ductor, and  shot  through  the  heart  a  policeman  who  was  guarding 
the  car. 

The  first  of  the  recent  serious  attacks  occurred  Feb.  27,  when  a 
non-union  motorman  and  conductor  were  taken  to  the  hospital 
suffering  from  severe  injuries.  The  attack  on  this  car  was  made 
two  miles  from  the  center  of  the  city,  while  the  car  was  waiting 
at  a  turnout.  There  were  no  passengers  on  the  car.  According 
to  the  conductor  of  the  car,  four  of  the  six  men  who  conducted  the 
attack  were  masked.  Threatening  the  motorman  and  conductor 
with  pistols,  they  compelled  them  to  desert  the  car,  and  then  at- 

tacked the  men. 
The  attack  on  City  Prosecuting  Attorney  Harold  Riggs  Durant 

was  made  on  March  2.  As  previously  stated,  the  city  attorney  was 
led  into  ambush  by  a  decoy  message.  The  assault  was  conducted 
in  a  part  of  the  city  not  frequented  at  night.  One  man  engaged  Mr. 
Durant  in  conversation,  while  another  came  up  from  behind  and 
assaulted  him.  The  entire  gang  then  joined  in  the  attack.  Mr. 
Durant  was  not  seriously  injured,  but  he  suffered  severely  from 
kicks  in  the  face  and  the  groin.  On  the  same  day  that  the  attack 
was  made  on  Mr.  Durant  cars  on  which  General  Superintendent 
Sewall  and  Superintendent  Neth  were  riding  were  attacked.  Pistols 
were  discharged  at  the  car  on  which  Mr.  Sewall  was  riding,  but 
only  stones  were  thrown  at  the  car  on  which  Superintendent  Neth 
was  riding. 

The  scene  of  the  attack  in  which  the  policeman  was  killed  was  at 
Forest  Park,  the  terminus  of  the  North  Main  Street  line.  The 
spot  is  an  isolated  one.  The  car  had  reached  the  end  of  the  line, 
and  the  crew  had  made  preparations  for  the  return  trip.  Immedi- 

ately after  the  conductor  had  turned  the  trolley,  and  the  motorman 
changed  his  controller  handle,  eight  masked  and  armed  men  sprang 
from  the  cover  of  the  roadside,  entered  the  car  and  discharged 
their  revolvers.  The  officer  who  was  guarding  the  car  fell  at  the 
first  report,  shot  through  the  heart.  The  motorman,  struck  on  top 
of  the  head  with  the  butt  of  a  revolver,  made  his  escape,  followed 
by  some  of  the  gang.  The  conductor,  however,  was  thrown  to  the 
floor  of  the  car  and  pounded  and  kicked  until  he  was  almost 
unconscious:  he  managed  later  to  run  the  car  into  the  city.  The 
motorman,  after  he  left  the  car,  ran  for  the  swamps  nearby  and 
managed  to  conceal  himself  from  his  pursuers.  They  gave  up  the 
search  for  him,  and  when  he  thought  it  safe  he  made  his  way  to 
the  city. 

Waterbury  is  thoroughly  aroused  now,  and  the  citizens  are  de- 
termined that  there  shall  be  no  more  assaults.  Furthermore,  the 

shackles  of  unionism  are  to  be  thrown  off.  No  longer  will  the 
threat  of  boycott  have  any  effect,  for  it  has  been  voted  to  ride  on  the 
boycotted  cars  and  to  resent  the  interference  of  the  local  unions 
with  legitimate  business.  But  this  action  has  come  rather  late.  A 
less  timorous  people  than  those  at  Waterbury  would  have  taken  this 
action  long  before  now. 

HNDINGS  OF  THE  JURY  IN  THE  NEWARK  ACCIDENT 

The  coroner's  jury  which  has  been  engaged  since  Feb.  19  in  in- 
vestigating the  collision  between  a  car  of  the  North  Jersey  Street 

Railway  Company,  and  a  train  of  the  Delaware,  Lackawanna  & 
Western  Railroad  at  Clifton  Avenue,  Newark,  in  which  nine 
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pupils  of  the  Newark  High  School  were  killed,  returned  its  verdict 
Saturday,  March  7.  It  is  found  that  the  trolley  car  was  heavily 
overloaded,  and  that  "there  were  eight,  and  probably  ten,  passengers 
on  the  car  at  the  time  of  the  collision  which  must  necessarily  have 

interfered  with  the  motorman  in  the  performance  of  his  duty."  It 
is  also  found  that  "the  Delaware,  Lackawanna  &  Western  Railroad 
is  violating  the  city  ordinance  by  running  its  trains  at  a  much  higher 
rate  of  speed  within  the  city  limits  than  is  permitted  by  the  ordi- 

nances ;  also  for  not  stopping  all  trains  at  the  Broad  Street  crossing, 
all  of  which  are  in  violation  of  such  ordinances." 
Among  the  recommendations  of  the  jury  are: 
"We  would  recommend  that  the  Board  of  Street  and  Water  Com- 

missioners co-operate  with  the  City  Council  in  revising  all  city 
ordinances  having  for  their  object  the  regulation  of  all  steam  and 
street  railway  companies  operating  within  the  city,  the  object  being 
that  such  ordinances  shall  more  nearly  conform  to  the  requirements 
of  our  rapidly  growing  city. 

"Such  ordinances  should  be  clear  and  specific  and  leave  no  doubt 
or  uncertainty  as  to  their  meaning  or  application. 
"We  would  recommend,  further,  that  all  citizens  unceasingly  labor 

for  the  abolishment  of  all  grade  crossings  of  the  steam  railroads 

within  the  city  limits." 

FRANCHISE  VALUES  FIXED  IN  NEW  YORK  STATE 

The  State  Board  of  Tax  Commissioners  of  New  York  has  an- 
nounced the  final  valuations  of  special  franchises  for  the  current 

tax  year  under  the  special  franchise  tax  act  in  New  York,  Buffalo, 
Rochester,  Gloversville,  and  Ithaca.  The  aggregate  of  the  valua- 

tions in  these  cities  as  compared  with  the  aggregate  last  year  is 
as  follows : 

1903  1902 
New  York  city   $235,142,825,  $220,620,155 
Buffalo    12,607,200  13,164,430 
Rochester   4.793.575  4.716,140 
Gloversville   255,400  253,850 
Ithaca    163,780  159.570 
The  commission  explains  that  the  increase  of  nearly  $15,000,000 

of  valuation  in  New  York  city  represents  the  year's  improvements 
and  extensions  of  tangible  property  located  within  the  streets  of 
that  city.  The  reduction  in  Buffalo  is  due  largely  to  the  decreased 
revenue  of  the  traction  company  following  the  exposition. 

 ♦♦^  

BRITISH  RAILWAY  MEN  HERE  TO  STUDY  AMERICAN 
METHODS 

There  arrived  on  the  Oceanic,  which  docked  at  New  York  on 
March  6,  a  delegation  of  English  and  Scotch  traffic  and  engineering 
officials,  who  have  come  to  this  country  to  study  American  methods 
of  handling  freight  and  passengers,  signaling  and  speed.  It  is  the 

party's  intention  to  stay  a  month  in  the  United  States,  in  which 
time  they  expect  to  visit  the  chief  railroad  centers  of  the  country. 
The  visitors  represent  the  London  &  North-Western  system  and  the 
Caledonia  Railway,  of  Scotland.  In  the  delegation  are  Frank  Ree, 
chief  freight  agent ;  E.  H.  Thornhill,  traffic  superintendent ;  Mr. 
Webb,  chief  engineer ;  Mr.  Thompson,  signaling  superintendent ; 
H.  C.  Craseman,  goods  manager;  H.  Trevetick,  G.  Fletcher,  Jr., 
F.  H.  Dent,  H.  Goulborn,  Robert  Evans  and  D.  Matheson. 

WAGES  RAISED  ON   LAKE  STREET  &  NORTHWESTERN 
ELEVATED  ROAD  IN  CHICAGO 

The  employees  of  the  Lake  Street  &  Northwestern  Elevated 
Railroad  Company  in  Chicago  have  received  substantial  increases 
in  wages  all  along  the  line.  These  men  now  receive  the  highest 
wages  paid  by  any  elevated  company  in  the  country.  First-class 
motormen  get  28  cents  an  hour  and  second-class  motormen  25 
cents  an  hour.  Conductors  get  21  cents  an  hour  and  guards  iSyi 
cents  an  hour.    The  increase  affects  all  the  employees. 

NEW  YORK  &  PORTCHESTER  CHARTER  UPHELD 

A  decision  has  just  been  handed  down  by  the  Appellate  Division 
of  the  Supreme  Court  of  the  State  of  New  York,  in  session  at 
Albany,  upholding  the  decision  of  the  Railroad  Commissioners  of 
the  State  in  granting  a  charter  to  the  New  York  &  Portchester 
road  about  a  year  ago.  It  will  be  remembered  that  the  hearing 
before  the  commissioners  on  the  necessity  of  this  road  was  a  very 
long  one,  and  the  petitioning  company  introduced  expert  testimony 
as  to  the  practicability  of  the  operation  of  the  road  by  electricity, 
and  other  points  which  were  in  dispute.    A  considerable  portion 

of  this  testimony  was  published  in  this  paper  at  that  time,  and 
among  the  witnesses  called  in  favor  of  the  proposition  were  Messrs. 
Sprague,  Potter,  Parke,  McDonald,  Gotshall,  Mailloux,  Thatcher 
and  others.  The  opponents  of  the  charter  at  the  hearing  were  the 
New  York,  New  Haven  &  Hartford  Railroad  Company,  which, 
after  the  decision  was  rendered,  took  an  appeal  in  certiorari  pro- 

ceedings to  the  Appellate  Division  of  the  Supreme  Court.  The 
decision  rendered  at  Albany,  March  10,  was  the  result  of  this 
appeal,  and  was  unanimous  in  favor  of  granting  the  charter  to  the Portchester  company. 

B.  J.  ARNOLD'S  CHICAGO  ADDRESS 

The  Chicago  cliapter  of  the  American  Institute  of  Electrical  En- 
gineers and  the  Western  Society  of  Engineers  has  arranged  for 

a  meeting  on  Tuesday  evening,  March  24,  at  which  Bion  J.  Ar- 
nold, who  is  a  member  of  both  organizations,  will  give  an  illus- 
trated lecture  and  resume  of  his  report  on  "The  Chicago  Trans- 

portation Problem."  As  this  meeting  will  probably  be  attended 
by  many  engineers  and  also  by  many  others  interested  in  this 
problem,  it  will  be  held  in  a  larger  hall  than  the  usual  meetings. 
Fullcrton  Hall,  in  the  Art  Institute,  has  been  selected.  The  meet- 

ing will  be  open  to  all  street  railway  men  interested. 
 ■ 

PERSONAL  MENTION 

MR.  C.  O.  MAILLOUX,  of  New  York,  will  give  a  series  of 
lectures  at  Harvard  University  this  spring  on  the  subject  of  train 
resistance.  Mr.  Mailloux  is  also  giving  some  lectures  at  Lehigh 
University  on  the  same  subject  and  on  the  movement  of  heavy 
high-speed  electric  trains,  as  well  as  on  the  subject  of  electric 
wiring,  as  mentioned  in  a  recent  issue.  Mr.  Mailloux  is  also  en- 

gaged in  translating  from  the  French  a  book  on  induction  mo- 
tors, which  will  be  finished  in  the  course  of  a  few  months. 

MR.  FRANK  A.  LAPHAM,  who  was  formerly  connected 
with  the  Cleveland  Frog  &  Crossing  Company,  of  Cleveland, 
Ohio,  died  suddenly  of  heart  disease  at  his  home  in  New  York, 
Feb.  18.  Mr.  Lapham  was  born  in  Moscow,  N.  Y.,  on  March  10, 
1850,  and  his  early  life  was  passed  there  and  in  Geneseo,  N.  Y. 
Mr.  Lapham  was  known  in  the  street  railway  field  principally 
through  his  connection  with  the  Cleveland  Frog  &  Crossing  Com- 

pany, with  whom  he  was  associated  for  a  long  time.  About  four 
years  ago,  with  others,  he  organized  the  National  Steel  Company, 
and  later  he  became  general  sales  agent  for  the  Tennessee  Coal, 
Iron  &  Railroad  Company.  At  the  time  of  his  death  he  was  gen- 

eral sales  agent  of  the  Lackawanna  Iron  &  Steel  Company.  Mr 
Lapham  was  a  member  of  the  Manhattan  Club,  of  New  York. 

MR.  J.  S.  HAMLIN  has  resigned  his  position  as  manager  of 
sales  of  the  Neal  duplex  brake  for  the  United  States  Steel  Com- 

pany and  is  again  connected  with  the  Christensen  Engineering 
Company,  of  Milwaukee,  with  which  he  was  identified  before  be- 

coming master  mechanic  of  the  Union  Traction  Company  of  In- 
diana. He  is  one  of  the  best-known  electric  railway  brake  sales- 

men and  experts  in  the  country.  His  position  will  be  that  of 
special  agent  at  the  New  York  office,  135  Broadway. 

MR.  F.  L.  FULLER,  general  manager  and  assistant  to  the 
president  of  the  United  Power  &  Transportation  Company,  of 
Philadelphia,  has  severed  his  connection  with  that  company,  to 
take  effect  March  15.  Mr. 
Fuller  is  one  of  the  best- 
known  managers  of  street  rail- 

way properties  in  this  coun- 
try. He  was  a  member  of  the 

executive  committee  of  the 
American  Street  Railway  As- 

sociation in  1901-1902,  and  has 
always  taken  great  interest  in 
the  proceedings  and  welfare  of 

the  association.  Mr.  Fuller's connection  with  street  rail- 
ways dates  from  January,  t888, 

when  he  entered  the  service  of 
the  St.  Paul  City  Railway 
Company,  at  which  time  he 
was  appointed  foreman  of  the 
Selby  Avenue  cable  line,  just 
then  put  in  operation.    In  the 
following  year  the  company  decided  to  substitute  electricity 
for  horses  on  the  greater  part  of  its  system,  and  at  that 
time  Mr.  Fuller  was  appointed  assistant  superintendent.  He 
remained  with  this  company  until  the  consolidation  with  the 

F.  L.  FULLER 
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Minneapolis  system  in  April  of  1893,  when  he  lesigned  and 
entered  the  service  of  the  West  Chicago  Street  Railway  Com- 

pany, of  Chicago,  as  assistant  superintendent.  At  this  time  the 
latter  company  had  two  cable  lines  in  operation,  but  on  the  rest 
of  the  line  horses  were  employed.  In  1894  it  was  decided  to 
change  all  the  line  not  operated  by  cable  to  electric,  and  Mr.  Ful- 

ler was  appointed  superintendent.  In  1895  he  was  made  general 
superintendent,  and  remained  in  that  position  until  1899,  when  he 
became  connected  with  the  United  Power  &  Transportation  Com- 

pany. In  this  capacity  he  has  been  obliged  to  direct  the  opera- 
tions of  this  extensive  company,  whose  property  extends  over  a 

large  part  of  three  States,  including  the  cities  of  Reading,  Wilkes- 
barre,  Chester,  Pa.;  Wilmington,  Del.,  and  Trenton,  N.  J.  Under 

Mr.  Fuller's  management  the  system  has  been  brought  up  to  a 
high  state  of  efficiency,  and  many  improvements  and  important 
extensions  have  been  made.  During  his  connection  with  the  com- 

pany Mr.  Fuller  has  not  taken  a  vacation,  but  is  now  planning  to 
take  a  trip  to  the  West  Indies  to  enjoy  a  short  rest,  after  which 
he  plans  to  enter  the  operating  field  again. 

MR.  EDWARD  R.  MASON,  who  has  been  connected  with 
Porter  &  Berg,  Chicago,  manufacturers  of  and  dealers  in  electric 
railway  supplies,  has  acquired  an  interest  in  that  company  and  has 
been  elected  vice-president.  Mr.  Mason  was  for  several  years  as- 

sociated with  his  father,  W.  R.  Mason,  in  the  electric  supply  busi- 
ness, giving  particular  attention  to  railway  specialties.  He  after- 
wards became  connected  with  McGill  &  Pomeroy,  whose  business 

was  acquired  about  a  year  ago  by  Porter  &  Berg,  and  he  has  since 
been  identified  with  that  company. 

•  
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[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

721,147.  Overhead  Trolley;  J.  E.  Byers,  Butler,  Pa.  App.  filed 
April  II,  1902.  Means  for  retaining  the  trolley  wheel  in  contact 
with  the  wire. 

721,163.  Street  Car  Fender;  L.  R.  Devers,  Dayton,  Ohio.  App. 
filed  Sept.  18,  1902.  Details. 

721,279.  Street  Car  Switch-Operating  Mechanism;  R.  A. 
Brock,  Springfield,  Ohio.  App.  filed  Nov.  i,  1902.  A  tilting  bar 
is  mounted  between  the  rails,  having  flanged  anti-friction  rollers 
mounted  thereon  and  means  whereby  the  switch  tongue  is  thrown 
when  the  bar  is  tilted.  Also  means  for  actuating  the  tilting  bar 
from  the  car  by  spring-actuated  push  rods. 

721,350.  Car  Fender;  G.  E.  Wright,  East  Fairfield,  Vt.  App. 
filed  April  21,  1902.  The  upper  surface  of  the  fender  is  adapted  to 
travel  rearwardly  for  the  purpose  of  picking  up  and  conveying  to 
a  place  of  safety  a  person  or  other  object  in  the  path  of  the  car, 
the  fender  being  so  arranged  that  the  traveling  platform  will  not 
be  moved  until  the  motorman  adjusts  its  operating  mechanism. 
721,382.  Railway  Track  Structure;  H.  B.  Nichols,  Philadelphia. 

Pa.  App.  filed  Dec.  6,  1902.  Relates  to  means  for  readily  se- 
curing the  wear-plate  to  and  removing  it  from  a  track  structure. 

721,416.  Street  Railway  Switch;  W.  J.  Bell,  Los  Angeles,  Cal. 
App.  filed  July  14,  1902.  A  lever  through  which  the  switch  is 
moved  is  normally  inactive  to  throw  the  switch,  electrical  means 
being  provided  to  move  a  fulcrum  for  the  lever  to  render  it  active. 

721,484.  Switch  for  Overhead  Trolley  Tracks;  P.  F.  Werner, 
Willimansett,  Mass.  App.  filed  July  11,  1901.  In  a  flat-bar  track 
a  switch-plate  to  which  the  ends  of  two  converging  lines  of  track 
are  secured,  a  switch  member  pivotally  mounted  in  said  plate  to 
swing  in  a  vertical  plane  into  and  out  of  registration  with  one  of 
said  tracks;  a  second  switch  member  slidable  horizontally  on  said 
plate  in  a  straight  line  into  and  out  of  registration  with  the  other 
of  said  tracks;  means  of  engagement  between  said  plate  and  said 
sliding  switch  member  located  substantially  at  right  angles  to  the 
track,  and  track  portions  on  said  switch  members,  each  consti- 

tuting a  continuation  of  one  of  said  tracks. 
721.503.  Automatic  Trip  Brake;  E.  L.  Cridgc,  Passaic,  N.  J. 

App.  filed  April  23,  1902.  A  trip  mechanism  is  thrown  to  position 
simultaneously  with  the  setting  of  the  semaphore  at  "danger,"  said 
trip  mechanism  being  adapted  to  engage  a  lever  on  the  car  to 
thereby  apply  the  brakes. 

721.504.  Track  Attachment;  W.  H.  Crosslcy,  Bloomsburg,  Pa. 
App.  filed  July  19,  1902.  Details  of  a  bridge  ada])ted  to  be  placed 
on  the  track  over  lines  of  fire  hose. 

721,526.  Brake-Shoe;  O.  M.  Stimson  and  P.  Parke,  Chicago, 
111.  App.  filed  Nov.  14,  1902.  Comprises  a  hard-metal  insert  pro- 

vided with  V-shaped  ribs  formed  of  two  parts  extending  in  oppo- 
site directions. 

720,529.  Trolley  Pole  Reverser  for  Electric  Tramways;  F.  E. 
Ward,  Cheltenham,  Eng.    App.  filed  Dec.  22,  1902.    A  branch  or 

shunt  from  the  main  wire  is  formed  with  a  V-shaped,  upwardly 
pointing  track  on  to  which  the  trolley  wheel  runs  and  which  per- 

mits the  pole  to  occupy  a  vertical  position  when  the  wheel  reaches 
the  apex  of  the  track,  so  that  the  car  can  then  move  in  either  di- 

rection and  the  pole  automatically  incline  to  the  rear. 

PATENT  NO.  721,607 

721,607.  Car  Fender;  J.  Roclandt,  New  York,  N.  Y.  App.  filed 
Nov.  I,  1902.  Mounted  in  advance  of  the  fender  is  a  row  of  con- 

tact fingers  which,  when  coming  in  contact  with  a  person  or  ob- 
ject on  the  track,  causes  the  fender  to  fall  to  operative  position. 

UNITED  STATES  PATENTS  ISSUED  MARCH  3.  1903 
721,688.  Switch  Actuating  Mechanism;  J.  H.  Fitch,  Ludington, 

Mich.  App.  filed  April  28,  1902.  Relates  to  apparatus  whereby  a 
railway  switch  can  be  quickly  and  easilv  thrown  from  the  car. 

721,697.  Snow  Excavator  for  Railways  or  the  Like;  O.  B.  H. 
Hanneborg,  Christiania,  Norway.    App.  filed  July  8,  1902. 

721,734.  Wire  Holder  for  Trolley  Wires  or  Electric  Railways; 
L.  Von  Orth,  Berlin,  Germany.    App.  filed  Dec.  26,  1901.  Details. 
721,794.  Trolley;  W.  H.  Goodyear,  Wilkinsburg,  Pa.  App. 

filed  March  18,  1902.  Means  for  preventing  accidental  displace- 
ment of  the  trolley  wheel. 

721,877.  Railway  Motor  Ventilating  System;  J.  H.  Fedeler, 
Schenectady,  N.  Y.  App.  filed  Dec.  6,  1902.  To  cool  the  motor, 
air  is  directed  through  the  motor  casing,  and  the  air,  being  thus 
heated,  is  then  led  into  the  car  for  heating  purposes. 

721,960.  Means  for  Removing  Sleet,  Snow  and  Ice  from  Third 
Rails;  P.  Lindemann,  Westchester,  N.  Y.  App.  filed  Jan.  7,  1903. 
A  blast  of  sand  is  directed  onto  the  contact  surface  of  the  third 
rail. 

722.036.  Trolley  Stand;  W.  B.  Norton,  Detroit,  Mich.  App. 
filed  May  26,  1902.  Relates  to  an  improved  ball-bearing  support 
for  the  trolley  pole  socket. 

PATENT  NO.  722Mi 

722,063.  Motor  Suspension;  W.  O.  Webster,  Philadelphia,  Pa. 
App.  filed  Dec.  4,  1902.  A  device  for  yieldingly  supporting  the 
free  ends  of  a  pair  of  electric  motors  hung  from  car  axles,  so  as 
to  provide  means  whereby  reactive  tendency  of  one  motor  to  ro- 

tate as  a  whole  in  a  given  direction  around  its  axle  shall  be  made 
to  neutralize  the  reactive  force  of  the  other  motor. 

722,097.  Car  Platform  Vestibule;  G.  Gibbs,  New  York,  N.  Y., 
and  H.  Pearson,  Springfield,  Mass.  App.  filed  Oct.  2,  1902.  A 
compartment  for  the  motorman  on  the  platform  of  the  car  can  be 
formed  by  sliding  doors. 

722,187.  Snow-Removing  Flangcr;  J.  W.  Russell,  Boston. 
Mass.  App.  filed  April  28,  1902.  Relates  to  the  construction  of  a 
double-ended  flanger  and  method  of  operating  the  same. 

722,789.  Trolley  Wheel  for  Electric  Tramcars  ;  A.  Selz,  Flem- 
ingsburg,  Ky.  App.  filed  Nov.  14.  The  trolley  wheel  is  mounted 
upon  an  elongated  axle,  along  which  it  can  travel  against  springs 
when  the  car  is  rounding  a  curve. 

72,003.  Side  Bearing;  J.  C.  Wands,  St.  Louis,  Mo.  App.  filed 
Nov.  II,  1902.  Consists  of  a  casting  having  grooves  opening  re- 

spectively through  its  bottom  and  top  wall  and  inclined  ways  con- 
necting said  grooves,  in  which  the  balls  travel. 
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CONSTRUCTION  NOTES 

NEW  DECATUR^  ALA. — The  motive  power  of  the  Decatur  Street  Railway 
is  to  be  changed  to  electricity.  The  company  is  to  ask  for  new  franchises  in 
Decatur  and  New  Decatur. 
SAN  BERNARDINO,  CAL.— George  M.  Cooley  has  been  granted  a  fran- 

cliise  to  construct  an  electric  railway  here. 
SAN  FRANCISCO,  CAL.— The  Butte  Coui.ty  Railroad  Company  has  been 

incorporated  under  the  laws  of  New  Jersey,  with  a  capital  stock  of  $1,000,000, 
to  build  an  electric  or  steam  railroad  in  Butte  County.  Edward  D.  New- 
comb,  Palmer  House,  East  Orange,  N.  J.,  is  one  of  the  incorporators. 

SANTA  ANA,  CAL.— The  Santa  Ana  &  Newport  Beach  Electric  Railroad 
has  applied  to  the  Council  for  a  franchise.  The  company  plans  to  build  an 
electric  railway  Irom  Santa  Ana  to  Long  Beach.  The  identity  of  the  promoters 
has  not  been  disclosed. 
LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  has  secured 

a  franchise  from  the  city  of  San  Pedro  to  connect  the  wharf  franchise  along  the 
west  jetty  with  the  main  land. 
OAKLAND,  CAL.— It  is  staled  that  J.  H.  Macdonald  has  applied  for  a 

franchise  to  construct  a  street  railway  along  Pleasant  Valley  Avenue.  Bills 
for  the  franchise  will  be  received  March  30. 

LOS  ANGELES,  CAL. — Work  has  commenced  on  the  new  power  house 
which  the  Los  Angeles-Pacific  Railway  Conipany  is  erecting  on  West  Six- 

teenth Street  just  outside  the  city  limits.  This  power  house,  when  com- 
pleted, will  have  a  capacity  of  1800  kw.  Increased  traffic  has  made  the  new 

poW'Cr  house  an  absolute  necessity. 
LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  opened  its 

new  interurban  line  to  Monrovia  on  Sunday,  March  1.  The  distance  from 
this  city  to  Monrovia  is  about  17%  miles.  Double  track  has  been  laid  for 
more  than  12  miles,  and,  as  far  as  the  rails  ;;re  down,  the  roadbed  has  been 
carefully  ballasted. 

LOS  ANGELES,  CAL. — Cars  of  the  Los  Angeles-Pacific  Railway  Company 
are  now  running  regularly  from  here  to  Redondo  via  Playa  del  Rey.  The 
opposition  line,  the  Los  Angeles  &  Redondo  Railway  Company,  has  also 
completed  work  at  its  Redondo  terminus. 

LOS  ANGELES,  CAL. — Citizens  of  Covini  are  busy  securing  a  right  of 
way  for  an  electric  railway  to  this  city,  upon  the  assurance  of  H.  E.  Hunting- 

ton, president  of  the  Pacific  Electric  Railway  Company,  that  he  will  build 
the  road  if  a  right  of  way  is  provided.  In  cose  the  Covina  citizens  are  suc- 

cessful the  company  will  extend  its  Alhanibra  line  from  San  Gabriel  to 
Covina,  a  distance  of  about  12  miles. 

SALT  LAKE  CITY,  UTAH.— All  arrangements  have  been  completed  for 
financing  the  Salt  Lake  &  Suburban  Railroad,  and  the  announcement  is  made 
that  bids  are  about  to  be  received  for  constructing  the  road.  Meyers  &  Com- 

pany, W.  D.  Boyce  &  Company,  Westinghcuse  Church,  Kerr  &  Company 
and  Brazee,  Howard  &  Company  are  to  bid  for  the  contract. 
FLCJRENCE,  COL. — Thomas  Whitted,  of  Denver,  consulting  engineer  of 

the  Florence  &  Canon  City  Electric  Railway,  is  authority  for  the  statement 
that  work  will  be  begun  immediately.  From  400  to  600  men  will  be  employed, 
and  Mr.  Whitted,  who  will  have  charge  of  all  line  v/ork,  has  already  engaged 
most  of  his  men.  A.  C.  Kelly,  of  Florence,  will  be  in  charge  of  the  civil 
engineering,  and  a  corps  of  surveyors  will  be  put  in  the  field  at  once. 
HARTFORD,  CONN —The  Senate  has  passed  the  bill  granting  a  charter 

to  the  Naugatuck  Valley  Railway  Company,  which  plans  to  build  an  electric 
railway  from  Naugatuck  to  Seymour,  running  through  Beacon  Falls. 

NORWICH,  CONN.-It  is  unofficially  reported  that  the  Worcester  &  Con- 
necticut Eastern  Railway  Company,  which  operates  between  Worcester,  Mass., 

and  Central  Village,  Conn.,  will  this  summer  begin  the  construction  of  an 
electric  railway  between  Norwich  and  Jewett  City.  The  line,  so  the  report 
says,  will  subsequently  be  extended  from  Jewett  City  to  Central  Village, 
forming  a  continuous  electric  railway  between  Norwich  and  Worcester. 

ANSONIA,  CONN. — The  Connecticut  Railway  &  Lighting  Company  has 
prepared  plans  and  specifications  for  the  extension  of  its  system  from 
Ansonia  north  through  the  Naugatuck  Valley  to  Seymour,  and  bids  will  soon 
be  invited.  The  company  is  now  securing  from  the  General  Assembly  a 
charter  for  a  line  from  Seymour  through  Beacon  Falls  to  Naugatuck,  where 
connections  will  be  made  with  its  lines  in  Waterbury.  The  building  of  the 
link  between  Ansonia  and  Naugatuck  will  make  a  continuous  electric  rail- 

way from  Waterbury  to  Stamford. 

NEW  CASTLE,  DEL. — It  is  said  that  surveys  have  been  completed  for  ihe 
Elkton,  New  Castle  &  Eastern  Shore  Railroad.  This  line  is  to  extend  from 
Elkton  to  Delav/are  City  via  Newark. 

WASHINGTON,  D.  C— The  Washington,  Arlington  &  Falls  Church  Rail- 
way Company  has  filed  with  the  Commissioners  a  copy  of  an  agreement 

entered  into  between  that  company  and  the  Great  Falls  and  Old  Dominion 
Railroad  Company  with  regard  to  the  laying  of  a  single  track  across  Aque- 

duct Bridge  in  Georgetown.  The  plans  are  to  widen  the  superstructure  of 
the  bridge  by  building  a  lateral  addition  running  the  full  length.  This  work 
will  probably  be  delayed,  as  p-er  No.  5  must  be  reconstructed  by  Col.  Allen 
before  the  widening  can  occur,  or  at  least  before  the  cars  can  be  used  on  the 
structure.  This  may  take  many  months.  The  proposals  for  the  work  of  re- 

constructing the  pier  will  be  opened  March  30.  This  work  will  be  done  by 
the  United  States  Government.   The.  survey  for  th?  ejjtension  of  the  Wash- 

ington, Alexandria  &  Falls  Church  Railway  from  West  End,  Falls  Church,  to 
Fairfax  Court  House  has  been  made  and  the  right  of  way  is  now  being secured. 

ATLANTA,  GA.— The  Atlanta  &  Marietta  Street  Railway  Company,  which 
plans  to  build  between  Atlanta  and  Marietta,  is  seeking  incorporation.  The 
company  has  just  been  granted  a  franchise  by  the  Council  of  Marietta.  It  is 
said  that  interests  identified  with  the  Georgia  Railway  &  Electric  Company 
are  promoting  the  new  company. 

BOISE,  IDAHO. — The  Intermountain  Electric  Railway  Company  has  be- 
gun work  on  its  proposed  line  here. 

EAST  ST.  LOUIS,  ILL.— It  is  the  intention  of  the  East  St.  Louis  & 
Suburban  Railroad  Company  to  extend  its  lines  during  the  coming  year  so  as 
to  make  a  complete  circuit  of  all  towns  on  the  East  Side  within  a  radius  of 
25  miles  of  St.  Louis. 

DIXON,  ILL.— The  City  Council  has  granted  a  franchise  to  G.  H.  T. 
Shaw  to  build  an  electric  railway  into  the  city  from  DeKalb  and  Lee  Center. 
This  does  not  conflict  with  the  franchise  granted  to  the  Sterling,  Dixon  & 
Eastern  Electric  Railroad,  both  agreeing  to  use  the  bridge  across  Rock  River 
and  to  have  interchangeable  tickets.    The  franchise  is  for  twenty  years. 

ST.  ELMO,  ILL. — The  St.  Louis  &  Eastern  Electric  Railway  is  seeking  in- 
corporation. The  plan  of  the  company  is  to  build  from  St.  Louis  to  St.  Elmo, 

though  the  ultimate  object  is  to  build  to  Terre  Haute,  Ind.  Johnston 
Brothers,  of  St.  Elmo,  are  interested. 
BLOOMINGTON,  ILL.— The  Pontiac  City  Council  has  granted  the  Bloom- 

ington,  Pontiac  &  Joliet  Electric  Railway  Company  a  fifty-year  franchise. 
G.\LESBURG,  ILL. — Galesburg  capitalists  have  made  plans  to  construct 

an  interurban  electric  railway  from  Galesburg  to  Aledo,  a  distance  of  36 
miles. 
CHICAGO,  ILL. — An  ordinance  has  been  introduced  in  Council  for  the 

extension  of  the  Southwestern  Elevated  Railroad.  Provision  is  made  for  con- 
nection with  the  proposed  branches  of  the  "Alley  L"  line  to  the  Stock  Yards. 

RICHMOND,  IND. — The  Richmond  Traction  Company  has  been  granted 
a  franchise  to  build  into  Dublin. 
FORT  WAYNE,  IND.— The  work  of  securi.ig  the  right  of  way  for  the 

Fort  Dayne,  Van  Wert  &  Lima  Traction  Company  has  been  begun.  As  yet 
the  company  has  secured  no  franchises. 
MUNCIE,  IND. — The  announcement  is  made  of  the  merging  of  the  IVluncie, 

Hartford  &  Fort  Wayne  Traction  Company  and  the  proposed  Muncie-New 
Castle  Electric  Railway. 
CRAWFORDSVILLE,  IND.— The  City  Council  has  granted  a  franchise 

to  the  Indianapolis  &  Northern  Traction  Company.  The  grant  was  opposed 
by  the  Consolidated  Traction  Company,  which  sought  to  compel  the  In- 

dianapolis &  Northern  Company  to  use  its  tracks.  It  seems  that  the  question 
of  streets  on  which  the  companies  are  to  operate  has  not  yet  been  settled. 

FORT  W.'\YNE,  IND.— General  Manager  Nelson,  of  the  Fort  Wayne  & 
Southwestern,  has  received  orders  to  commence  work  at  once  on  the  branch 
from  the  parent  line  to  Marion,  Ind.  The  new  line  will  be  known  as  the 
Fort  Wayne  &  Southern.  Grading  is  to  be  started  at  once.  Materials  are 
being  purchased. 
MADISON,  IND. — Richard  Johnson  and  Nicholas  Haruff  have  applied  to 

the  County  Commissioners  for  a  franchise  to  build  an  electric  railway  from 
Madison  through  the  northern  limit  of  Jefferson  County,  connecting  at 
Osgood,  Ripley  County,  with  the  Baltimore  and  Ohio,  thence  on  via  Greens- 
burg,  Decatur  County,  to  Indianapolis. 
MARION,  IND. — The  Indiana  Northern  Traction  Company  has  filed 

articles  of  incorporation  with  the  Secretary  of  State.  The  preliminary  capital 
stock  of  the  company  is  $25,000.  The  plan  is  to  build  a  line  to  connect 
Marion,  La  Fountain,  Wabash,  North  Manchester  and  Warsaw.  The  di- 

rectors of  the  company  are:  R.  Breed,  B.  F.  Burke,  G.  A.  H.  Shidler,  E.  H. 
Neal  and  George  Breed. 

INDIANAPOLIS,  IND.— C.  L.  Henry,  president  of  the  Indianapolis  & 
Cincinnati  Electric  Railway,  has  opened  an  office  in  the  Stevens  Block,  and 
announces  his  readiness  to  contract  for  the  grading  and  bridge  building  of  a 
double  track  electric  railway  between  Indianapolis  and  Rushville. 

BOISE,  IDAHO. — The  Intermountain  Railway  Company  has  been  granted 
a  franchise  by  the  County  Commissioners  of  Ada  County.  It  is  said  that  the 
plan  of  the  company  is  to  build  from  Boise  to  Meridian. 
CHICKASHA,  I.  T.— The  Chickasha  Warehouse  &  Terminal  Company  has 

been  incorporated  to  build  steam  and  electric  railways,  telephone  lines,  etc.  It 
is  said  that  the  immediate  plan  of  the  company  is  to  build  a  15-mile  electric 
railway  from  Chickisha.  M.  M.  Beavers  and  L.  D.  Stone,  of  Chickasha,  are 
interested. 

SIOUX  CITY,  lA.— The  Sioux  City  Traction  Company  has  had  several  ex- 
perts investigating  the  question  of  the  ieasibility  of  constructing  a  third  rail 

on  its  system  so  as  to  bring  the  gage  to  standard,  or  of  reconstructing  the 
lines  entirely,  making  them  all  standard  gage.  The  experts  have  submitted 
their  report,  and  they  recommended  the  latter  plan,  although  the  cost  will  be 
several  times  greater.  It  is  reported  that  the  company  will  accept  the  con- 

clusions of  the  experts  and  will  start  the  work  of  standardizing  some  of  the 
lines  this  year.  It  is  also  reported  that  the  reason  for  making  this  ex- 

tensive improvement  is  that  the  company  ha3  decided  on  the  construction  of 
several  interurban  lines  to  neighboring  towns,  with  Sioux  City  as  head- 

quarters. A  standard  gage  in  Sioux  City  will  be  a  necessary  preliminary  to 
th»  execution  of  this  plan. 
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LOUISVILLE,  KY.— The  Louisville  &  liiterurbaai  Electric  Railway  has 
applied  to  the  Fiscal  Court  for  a  right  of  way  over  the  Preston  Street  Road, 
between  the  city  limits  and  the  Bullitt  County  line,  which  is  a  distance  of 
about  10  miles.  The  Fiscal  Court  has  approved  the  sale  of  the  right  of  way 
over  a  portion  of  the  Taylorsville  Pike  for  the  upset  price  of  $500  to  the  com- 
pany. 
LOUISVILLE,  KY.— The  Louisville  Interurban  Railway  Company,  which 

plans  to  build  an  electric  railway  between  Louisville  and  Mount  Washirigton, 
has  perfected  its  organization,  electing  the  following  officers:  Charles 
Doherty  president;  John  Russell,  vice-president.  The  company  has  authorized 
an  increase  in  the  capital  stock  from  $400,000  to  $500,000.  It  is  said  that  the 
company  has  arranged  with  the  Louisville  Railway  Company  for  using  G 
miles  of  its  track  from  the  heart  of  the  city. 
LEXINGTON,  KY.— The  Cumberland  Valley  Interurban  Railroad  Com- 

pany has  been  incorporated  to  build  an  electric  railway  between  Monticello,  in 
Wayne  County  and  Somerset  and  Burnsides,  in  Pulaski  Coimty,  a  distance  of 
about  20  miles.  The  incorporators  of  the  company  are:  W.  J.  Loughbridge, 
D.  Gray  Faulconer,  E.  B.  Ellis,  Rudolph  Harting,  J.  H.  Carter,  VV.  C.  Good- 
loe,  Jr.  and  E.  P.  Farrell,  of  Lexington. 

COLUMBIA,  KY. — Granbery  Jackson,  of  the  engineering  firm  of  Jackson 
&  Ombery,  of  Memphis,  after  viewing  the  survey  of  the  proposed  electric 
railway  between  Columbia  and  Campbellsville,  has  reported  to  the  projectors 
of  the  line  that  it  will  cost  about  $300,000  to  construct  and  equip  the  line. 

LOUISVILLE,  KY.— It  is  stated  that  within  a  few  weeks  the  Louisville 
Railway  Company  will  begin  v.ork  on  its  interurban  line  to  Jeffersontown. 
The  survey  has  been  accepted  and  nearly  all  the  rights  of  way  have  been 
secured.  The  line  extending  out  the  Preston  Street  Road  6  miles  or  8  miles 
will  also  be  begun  in  the  near  future.  All  the  rights  of  way  have  been 
secured  for  this  line. 

JONESPORT,  MAINE.— The  Jonesport  Railway  Company  is  seeking  in- 
corporation. The  purpose  of  the  company  is  to  build  an  electric  or  steam 

railway  to  connect  Jonesport,  Jonesboro,  Addison,  Columbia  Falls,  Columbia 
and  Harrison.  Edward  B.  Sawyer  George  F.  Mansfield  and  William  P. 
Faulkingham  are  interested. 
FREDERICK,  MD.— It  is  announced  that  the  Baltimore  &  Frederick  Electric 

Railway  Company  has  awarded  the  Westinghouse  Company  a  $400,000  contract 
for  equipment.  The  plan  of  the  company  is  to  build  from  Baltimore  to 
Frederick,  a  distance  of  about  45  miles. 

BOSTON,  MASS. — The  Railroad  Commissioners  have  issued  an  order  ap- 
proving locations  granted  the  Hartford  Sc  Worcester  Railway  Company  in  the 

towns  of  Wales,  Holland,  Brirafield,  Sturbridge  and  Leicester,  and  have  also 
granted  authority  -O  tuild  over  private  lands  in  Leicester. 

WORCESTER,  AIASS  — The  Blackstone  Valley  Street  Railway  Company, 
now  operating  between  Worcester  and  Whitinsville,  is  considering  the  ad- 

visability of  extending  its  line  through  Northbridge  to  South  Sutton,  Man- 
chang  and  East  Douglas. 

SPRINGFIELD,  MASS.— The  Western  Massachusetts  Street  Railway  Com- 
pany, which  will  eventually  connect  with  the  Berkshire  Company  at  Lee,  has 

franchises  through  the  various  towns  to  the  west,  beginning  at  the  Woronoco 
Park  terminus  of  the  Woronoco  Street  Railway  Company^  and  surveys  are 
now  well  under  way.  If  the  present  plans  mature  the  company  will  be  able 
to  build  and  equip  the  road  as  far  as  Chester  this  year. 

ATTLEBORO,  MASS.— The  interests  behind  the  Attleboro  &  Mansfield 
Street  Railway  Company,  which  has  secured  a  location  in  Attleboro,  have 
taken  out  articles  of  association  of  the  Foxboro  &  Sharon  Street  Rail- 

way Company,  which  is  to  Duild  the  link  in  the  Boston-Providence  through 
line,  connecting  the  Attleboro-Mansfield  Road  with  the  Norwood,  Canton  & 
Sharon  Road  at  Sharon.  This  through  line  is  made  up  of  a  number  of 
separate  street  railways,  all  of  which,  howe.er,  are  controlled  by  the  same 
interests. 

FALL  RIVER,  MASS.— The  Fall  River  &  Taunton  Air  Line  Street  Rail- 
way Company  has  filed  its  acceptance  of  the  ordinance  passed  by  the  City 

Council,  and  has  filed  a  bond  of  $2,000  to  insure  compliance  with  the  terms 
of  the  grant. 

NORTON,  MASS.— The  Selectmen  have  given  the  Norton  &  Taunton 
Street  Railway  Company  two  valuable  locations,  supplying  the  needed  links 
In  the  chain  of  railways  from  I'"ast  Providence  to  Boston  by  way  of  Easton. 
SPRINGFIELD,  MASS.— The  Springfield  Suburban  Street  Railway  Com- 

pany is  about  to  apply  to  the  Council  for  a  franchise  to  construct  an  electric 
railway  within  the  city  limits.  The  plan  of  the  company  is  to  build  from 
Ludlow  to  Springfield  over  a  route  about  10  miles  long.  The  temporary 
directors  of  the  company  are:  B.  D.  Rising,  W.  H.  Dexter,  D.  E.  Miller, 
Charles  F.  Grosvenor,  Fred.  T.  Ley,  Harold  A.  Ley  and  A.  J.  Purinton. 

HUBBARDSTOWN,  MICH.— The  Alma  Sugar  Company  is  said  to  be 
interested  in  a  plan  to  build  an  electric  railway  from  Hubbardstown  to  Alma. 
It  is  to  be  a  freight  and  passenger  road,  according  to  report. 

BATTLE  CREEK,  MICH.— Plans  have  been  completed  for  double  tracking 
the  Michigan  Traction  Company's  line  between  this  city  and  Lake  Goguac. 
A  new  depot  100  ft.  x  40  ft.  is  to  be  erected  at  the  lake.  It  is  said  that  the 
plans  for  the  company'.',  new  car  house  on  River  Street,  Battle  Creek,  have 
been  completed. 

BATTLE  CREEK,  MICH.— The  Michigan  Traction  Company  has  com- 
pleted a  survey  of  its  proposed  line  between  Battle  Creek  and  Lansing. 

LAPEER,  MICH.— The  Council  has  declared  forfeited  the  franchise  granted 
in  1900  to  the  Detroit,  Lapeer  &  North  Bran,-h  Electric  Railway  Company. 
The  company  s.-cured  franchises  in  Oakland,  Lapeer,  Tuscola  and  Bay  Coun- ' 
ties,  but  has  done  no  construction  work. 

DETROIT,  MICH.— The  Detioit  United  Railway  Company  will  build  two 
new  depots  and  a  car  house  in  Flint.  The  company  will  also  build  an  ex- 

tension from  that  city  to  the  Oak  Park  addition,  where  large  carriage  fac- 
tories are  located. 

LANSING,  MICH.— A  bill  has  been  introduced  in  the  Legislature  pro- 
viding for  the  construction  by  the  State  of  an  electric  railway  from  the  State 

Capitol  in  Lansing  to  the  Michigan  Agricultural  College,  or  for  the  granting 
of  a  franchise  by  the  State  for  such  a  line.  Th';  distance  is  about  3  miles.  The 
college  is  a  very  important  Slate  institution^  and  is  attended  by  about  700 
students,  a  great  many  of  whom,  from  necessity,  live  or  board  in  the  city, 
and  as  the  State  has  invested  in  the  property  Between  $600,000  and  $700,000  the 
position  taken  by  the  Legislature  seems  to  be  that  this  rather  unusual  course 
of  procedure  is  fully  justified  by  the  necessities  of  the  case  and  the  im- 

portance of  the  State's  interests. 
LANSING,  MICH.— A  bill  is  now  being  considered  by  the  Michigan  Legis- 

lature providing  for  a  transfer  of  business  from  electric  to  steam  roads  at  all 
connecting  or  junction  points,  and  requiring  steam  railroad  companies  to  make 
the  same  provision  and  arrangements  with  electric  railways  at  such  points  for 
the  transfer  of  passengers  and  freight  as  are  now  required  to  be  made  by 
two  railroad  companies.  At  a  number  of  points  it  is  claimed  there  is  dis- 

crimination against  the  electric  lines. 
LANSING,  MICH. — A  bill  has  been  introduced  in  the  Legislature  pro- 

viding for  the  appointment  of  an  additional  deputy  in  the  office  of  the  Com- 
missioner of  Railroads,  who  shall  be  an  electrical  expert,  and  who  shall 

have  jurisdiction  over  all  matters  in  connection  with  the  construction  and 
operation  of  electric  railways. 
DULUTH,  MINN.— It  is  said  that  the  Duluth-Superior  Traction  Company 

will  enlarge  its  power  station. 
HIBBING,  MINN.— The  Missable  Electric  Railway  Company  has  peti- 

tioned for  a  franchise  for  an  electric  railway  through  this  city  to  be  extended 
to  Virginia,  Eleveth  and  Chisholm. 
MANKATO,  MINN.— Hord  &  Keator,  of  Maiikato,  have  been  granted  a 

franchise  for  the  .:;onstruction  of  an  electric  railway  through  Kasota.  It  is 
said  that  this  franchise  closes  all  the  rights  for  the  construction  of  a  line 
from  Mankato  to  St.  Peter. 
SCRANTON,  MISS  — The  Pascagoula  Street  Railway  &  Power  Company 

has  begun  work  on  its  proposed  line  to  connect  Scranton,  Pascagoula  and 
Moss  Point. 
LIBBY,  MONT. — J.  H.  Greiger  is  reported  to  be  interested  in  a  plan  to 

build  an  electric  railway  from  Libby  south  into  the  Fisher  mining  district. 
GREAT  FALLS,  MONT.— The  Marcus  Daly  estate  has  purchased  the  con- 

trolling interests  in  the  Boston  Sc  Great  Falls  Land  Company,  the  Great  Falls 
Street  Railway  Company,  and  the  Boston  &  Great  Falls  Electric  Company. 
It  is  reported  that  the  new  management  will  spend  $75,000  in  improvements. 
OMAHA,  NEB. — It  is  said  that  plans  are  making  for  the  construction  of  an 

electric  railway  east  from  Council  Bluffs  and  Omaha  through  Pottawatannie, 
Cass  and  Adair  Counties,  connecting  with  the  line  already  constructed  from 
Des  Moines  to  Winterset. 
CONCORD,  N.  H. — The  Legislature  has  passed  bills  incorporating  the 

Hampstead  &  Haverhill  Street  Railway,  the  Epping,  Brentwood  &  Kingston 
Street  Railway  and  the  Gofi's  Falls,  Litchfield  &  Hudson  Street  Railway. 
DOVER,  N.  H. — Rails  have  been  distributed  all  along  the  proposed  route 

of  the  Dover,  Eliot  &  York  Beach  Electric  Railway.  A  large  car  house  is 
nov\  being  built  near  the  Eliot  Bridge  at  a  point  where  the  South  Berwick  is 
to  connect  with  the  main  line.  The  building  will  be  of  brick,  100  ft.  long  and 
60  ft.  wide.  Eliot  Bridge  is  also  undergoing  extensive  repairs  and  changes 
preparatory  to  the  laying  of  tails  over  the  structure. 
ATLANTIC  CITY,  N.  J.— The  Delaware  Valley  Traction  Company  has 

applied  to  the  Council  for  a  franchise  covering  about  4  miles  of  streets.  The 
route  of  the  Delaware  Company  covers  many  of  the  streets  in  the  route  that 
was  filed  by  the  Pennsylvania  Company.  The  Pennsylvania  Company  was 
granted  a  franchise,  but  refused  to  accept  it  because  of  the  street  paving  con- 

ditions. The  People's  Traction  Company  also  has  an  application  pending 
before  the  Council.  The  application  of  the  People's  Company  covers  part  of 
the  routes  of  both  the  Pennsylvania  and  Delaware  Companies. 
CAMDEN,  N.  J.— It  is  announced  that  the  South  Jersey  Gas,  Electric  & 

Traction  Company's  proposed  line  from  Mantan  to  Clayton  will  be  built 
through  Barnsboro,  Pitman,  Alsyon  Park,  Glassboro  and  Clayton. 
CAMDEN,  N.  J. — The  Camden  &  Suburban  Railroad  Company  has  opened 

a  new  line  on  Westfield  Avenue.  It  is  the  intention  to  run  this  line  to 
Palmyra^  there  to  connect  with  the  Camden  &  Trenton  Railroad  Company, 
thus  giving  through  service  between  the  two  latter  cities.  At  present  the 
line  runs  only  to  Dudley,  and  cannot  be  completed  until  provision  is  made 
for  crossing  the  Pennsylvania  Railroad  tracks 
ELIZABETH,  N.  J. — The  Essex  Cross  Railway  Company,  which  plans  to 

build  an  electric  railway  between  Newark  and  Elizabeth,  has  been  granted  a 
franchise  in  Vailsburg.  The  application  has  been  under  consideration  for 
nearly  a  year.    Francis  M.  Epply,  of  Orange,  is  interested. 
PLEASANTVILLE,  N.  J.— The  Atlantic  City  &  Suburban  Traction  Com- 

pany has  commenced  to  lay  its  tracks  over  the  meadows  to  connect  the  main- 
land with  Atlantic  City.  The  contract  for  the  j  ower  house  has  been  given 

out,  and  work  will  be  begun  on  it  immediately. 
TRENTON,  N.  J.— The  Philadelphia  &  Tienton  Rapid  Transit  Company 

has  been  incorporated  at  Harrisburg,  Pa.,  foi  the  purpose  of  extending  the 
Philadelphia,  Bristol  &  Trenton  Street  Railway  from  its  westerly  terminus 
at  Torresdale  to  Frankford  Avenue  and  Dyre  Street,  Philadelphia.  The 
capital  stock  of  the  company  is  $42,000,  but  it  is  understood  that  this  will  be 
increased  soon.  The  incorporators  of  the  company  are:  J.  W.  Ellard  of 
lilackwell  &  Company,  Baltimore;  Samuel  A.  Boyle,  Jr.,  and  W.  H.  Drayton, 
third,  of  Toland  &  Company,  bankers,  Philadelphia;  J.  D.  CJrme,  of  Balti- 
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more,  Md.,  and  W.  F.  Sadler,  Jr.,  of  Trenton,  N.  J.  George  Q.  Horwitz, 
counsel  for  the  company,  has  drafted  an  ordinance  which  he  will  submit  to 
the  Philadelphia  City  Councils.  This  will  afford  a  continuous  line  Irom 
Frankford,  Philadelphia,  to  Trenton,  ujider  the  control  of  allied  interests. 
The  Interstate  Railways  Company  which  controls  the  Holmesburg,  Tacony 
&  Frankford  Electric  Railway  through  the  United  Power  &  Transportation 
Company,  may  file  objections  because  the  proposed  line  will  parallel  the 
Holmesburg,  Tacony  &  Frankford. 
NEW  YORK,  N.  Y.— Work  has  been  started  on  the  distribution  of  rails 

and  ties  for  the  subway.  Two  sections  are  now  prepared  for  the  track-laying. 
A  few  temporary  tracks  are  now  being  laid  to  hasten  some  of  the  work.  The 
first  sections  of  track  to  be  laid  will  be  between  Forty-Third  Street  and 
Howard  Street  and  between  Thirty-Second  Street  and  Ploward  Street. 
GLEN  COVE,  N.  Y.— The  application  of  the  Glen  Cove  Street  Railroad 

Company  for  permission  to  construct  an  electric  railway  on  the  highway  lead- 
ing from  the  Cedar  Swamp  Road  to  Sea  Cliff  station  has  beeri  granted  by  the 

Oyster  Bay  Commissioners  of  Highways. 
JAMAICA,  N.  y. — The  South  Shore  Traction  Company  has  just  been  in- 

corporated, with  a  capital  stock  of  $2,000,000,  to  build  an  electric  railway  60 
miles  in  length  in  Suft'olk  and  Nassau  Counties  extending  from  Jamaica, through  RockvlUe  Center,  Hempstead,  Babylon,  Amityville,  Islip,  Patchogue 
and  Brook  H-.iven.  The  directors  of  the  company  are:  L.  Lee  Slingluff,  of 
Baltimore,  Md. ;  Arthur  C.  Hume,  James  A.  Hawes,  S.  B.  Thompson  and  C. 
G.  Perot,  of  New  York;  F.  D.  Schaffer,  of  Hamilton,  Ohio;  Samuel  Worth- 
ington,  of  Kearney,  N.  J.;  Edward  Phillips,  of  Brooklyn,  and  Charles  Hall 
Davis,  of  Petersburg,  Va. 
ROCHESTER,  N.  Y.— It  is  stated  that  the  Rochester  Railway  Company  is 

considering  the  advisability  of  building  a  new  car  house  in  the  rear  of  the 
Sodus  Bay  station,  on  Main  Street  East. 
RIVERHEAD,  N.  Y. — The  plan  to  build  an  electric  railway  to  connect 

Riverhead,  Quogue  and  other  south  side  villages  on  the  east  end  of  the 
island  has  been  revived.  Wm.  J.  Martin  and  Joseph  Martin  are  said  to  be 
interested. 

BINGHAMTON,  N.  Y.— The  Binghamton  Street  Railway  Company  has 
submitted  to  the  citizens'  committee  of  the  towns  of  Union  ajid  Maine  a 
proposition  for  extending  the  company's  line  to  Maine.  This  proposition 
deals  with  the  right  of  way,  sites  for  a  terminal  at  Maine,  and  a  pleasure  resort 
in  that  locality. 
SYRACUSE,  N.  Y.— William  G.  Holbrook,  secretary  of  the  Standard-Gage 

Company,  Industrial  Building,  Syracuse,  has  applied  for  a  street  railway 
franchise  in  Onondaga.  It  is  understood  that  Mr.  Holbrook  represents  a 
company  about  to  be  incorporated. 
MAYVILLE,  N.  Y. — The  Chautauqua  Traction  Company,  capitalized  at 

.^;500,000,  has  been  incorporated  to  build  the  proposed  electric  railway  from 
Chautauqua  Avenue,  Lakewood,  to  Mayvillc.  The  road  will  be  about  17 
miles  long.  Among  the  stockholders  of  the  company  are:  William  Broad- 
head,  R.  N.  Marvin  and  W.  R.  Reynolds. 
BALLSTON,  N.  Y.— The  plan  of  the  Ballston  Terminal  Railroad  Company 

to  issue  $1,200,000  of  first  mortgage,  thirty-five  year  5  per  cent  gold  bonds,  of 
which  $800,0000  are  to  be  issued  at  once,  besides  providing  for  the  refunding  of 
$3S5,O0O  of  outstanding  bonds,  will  provide  funds  for  completing  the  com- 

pany's lines  through  Johnstown  and  Gloversville.  Provision  is  also  made  for the  construction  of  a  line  to  Amsterdam. 
SCHENECTADY,  N.  Y. — The  Schenectady  Railway  Company  has  com- 

pleted the  plans  for  the  new  power  house  which  it  will  build  in  Dock  Street 
adjoining  the  present  plant  on  the  South  Side.  When  completed  and  equipped 
the  old  and  new  plants  combined  will  have  a  capacity  of  6000  hp,  it  is  said. 
PATCHOGUE,  N.  Y. — The  rumor  is  again  revived  that  an  option  has  been 

secured  on  the  property  of  the  Patchogue  Electric  Company  by  the  interests 
that  have  in  contemplation  the  construction  of  the  proposed  electric  railway 
between  Patchogue  and  Port  Jefferson.  The  new  option  is  said  to  expire 
April  1. 
RIVERHEAD,  N.  Y.— John  H.  Perkins,  of  Riverhead,  is  securing  the 

right  of  way  for  an  electric  railway  from  Riverhead  to  Orient  Point.  The  road 
will  be  about  30  miles  long,  and  will  extend  through  Riverhead,  Aquebogue, 
Jamesport,  Laurel,  Mattituck,  Cutchogue,  Peconic,  Southold,  Greenport,  East 
Marion  and  Orient. 

CLEVELAND,  OHIO.— C.  H.  Hubbell  and  R.  A.  Williams,  of  Cleveland, 
are  securing  right  of  way  for  an  electric  railway  from  Cleveland  to  Medina. 
It  is  proposed  to  follow  the  Wooster  Pike,  which  was  the  route  of  the  road 
proposed  two  years  ago  by  Joseph  Roof  and  others.  Much  of  the  route  has 
already  been  graded  by  the  old  company. 
HAMILTON,  OHIO.— -The  construction  ot  the  Cincinnati  &  Interurban 

Railway  within  Hamilton  is  rapidly  nearing  completion.  The  road  has  oper- 
ated to  the  city  limits  for  two  years,  but  has  been  kept  out  of  the  center  by 

numerous  injunctions. 
MANSFIELD,  OHIO.— Parties  interested  in  the  proposed  Mansfield, 

Mifflin  &  Ashland  Railway  propose  to  establish  a  summer  resort  at  Peters- 
burg Lake.  It  is  stated  that  a  steamer  is  to  be  put  on  the  lake,  that  a 

casino  is  to  be  built  and  that  a  hotel  is  to  be  erected.  Numerous  other  im- 
provements are  to  be  made. 

CINCINNATI,  OHIO.— The  Council  has  granted  a  franchise  through  the 
waterworks  property  to  the  Interurban  Railway  &  Terminal  Company  for  its 
Cincinnati  &  Eastern  Railway.  The  road  has  been  operating  through  the 
grounds  on  a  grant  made  by  the  Waterworks  Commissioners,  but  the  Supreme 
Court  recently  held  that  this  was  not  sufficient  and  that  a  grant  must  be 
secured  from  the  Council. 

TOLEDO,  OHIO.— The  Toledo  &  Monroe  Railway  will  build  a  line  to 
Stoney  Point,  9  miles  northeast  of  Monroe,  on  the  lake.  This  is  a  beautiful 
resort,  which  heretofore  has  had  no  railway  communication.  A  number  of 
improvements  will  be  made  to  the  resort. 

TOLEDO,  OPIIO. — The  Toledo  &  Indiana  Railway  is  securing  figures  on 
large  quantities  of  rails  and  ties  with  which  to  complete  its  line  to  Bryan. 
The  road  is  now  in  operation  to  Delta,  and  is  making  a  fine  showing. 
MILFORD,  OHIO.- — The  Council  has  granted  franchises  through  town  to 

the  Cincinnati,  Milford  &  Loveland  Traction  Company,  the  Cincinnati,  Mil- 
ford  &  Eastern  Traction  Company  and  the  Cincinnati  &  Columbus  Traction 
Company.  The  three  roads  have  been  fighting  for  a  route  through  town,  and 
the  Council  settled  the  matter  by  granting  franchises  to  all. 
CINCINNATI,  OHIO.— The  Cincinnati,  Milford  &  Eastern  Traction  Com- 

pany, controlled  by  George  H.  Chamberlain  and  W.  F.  Roudebush,  has  ab- 
sorbed the  Cincinnati,  Milford  &  Goshen  Traction  Company,  a  rival  project 

headed  by  W.  C.  Compton. 
TOLEDO,  OHIO. — The  Toledo  &  Chicago  Interurban  Railway  Company 

has  opened  offices  in  the  Spitzer  Building,  this  city.  This  is  the  company 
which  will  build  an  extension  of  the  Toledo  &  Western  Railway  from  Pioneer 
to  Goshen,  Ind.,  with  a  view  of  ultimately  forming  a  through  line  to  Chicago. 
The  first  step  in  the  project  will  be  to  take  over  the  Garret,  Auburn  &  North- 

ern Railway,  which  has  commenced  work  over  a  portion  of  the  desired  route. 
DAYTON,  OHIO.— The  Dayton,  Springfield  &  Urbana  Railway  is  plan- 

ning to  make  a  nvimber  of  important  improvements  at  Tecumseh  Park,  on  its 
line  near  Springfield.  The  company  has  ordered  several  new  summer  cars  to 
handle  the  park  traffic. 
YOUNGSTOWN,  OHIO.— The  Youngstown  &  Southern  Railway  Com- 

pany, which  proposes  to  build  from  Youngstown  to  East  Liverpool,  has  ob- 
tained options  on  1100  acres  of  coal  lands  near  West  Point.  Leases  are  being 

closed  all  along  the  proposed  route.    The  line  will  be  essentially  a  coal  road. 
SANDUSKY,  OHIO.— It  is  understood  that  the  Sandusky,  Clyde,  Tiffin  & 

.Southern  Railway  Company  is  considering  a  proposition  to  consolidate  with 
the  Sandusky  Southwestern  Railway,  which  proposes  to  build  over  a  similar route. 

MARYSVILLE,  OHIO.— The  Delaware  &  Magnetic  Springs  Electric  Rail- 
way Company  has  been  incorporated,  with  $200,000  capital  stock.  The  pro- 

motors  have  purchased  the  Park  Hotel  property  at  Magnetic  Springs.  Im- 
provements will  be  made  at  the  park. 

YOUNGSTOWN,  OHIO.-'j  he  Pennsylvania  &  Mahoning  Valley  Railway 
Company  and  the  projected  Strmbaugh  Jackson  Company  have  each  offered 
the  County  Commissioners  $20,000  for  the  exclusive  right  to  crosj  the  new 
Mahoning  Avenue  Bridge. 
TOLEDO,  OHIO. — The  Interurban  Construction  Company,  which  will 

build  the  Toledo,  Lakeside  &  Port  Clinton  Railway,  has  placed  contracts  for 
5000  tons  of  70-lb.  rail,  to  be  delivered  along  the  route  in  June.  Grading  will 
start  as  soon  as  possible. 
INDIANAPOLIS,  IND.— The  Northern  Indiana  Traction  Company  has 

chosen  the  following  officers:  R.  E.  Breed,  of  Marion,  president;  B.  F. 
Burk,  of  Marion,  vice-president;  G.  A.  ShiOeler,  of  Marion,  secretary-treas- 

urer; H.  F.  Coleman,  of  Ncai  York,  general  manager;  George  Breed,  of 
Philadelphia,  consulting  engineer.  The  company,  proposes  to  build  from 
Marion  to  Warsaw.    The  power  house  will  probably  be  at  Lafontaine. 

URBANA,  OHIO.— The  Dayton,  Springfield  &  Urbana  Railway  proposes 
to  erect  a  sub-station  in  Urbana  to  assist  in  feeding  its  northern  extension. 

YOUNGSTOWN,  OHIO.— The  Council  has  passed  an  ordinance  establish- 
ing a  street  railway  route  to  be  known  as  No.  6.  The  franchise  will  be  sold 

to  the  highest  bidder.  It  is  wanted  by  what  is  known  as  the  Stambaugh-Jack- 
son  Company,  which  proposes  to  build  a  line  to  the  steel  plant  east  of  the  city. 
SPRINGFIELD,  OHIO.— The  Springfield  Railway  Company  is  planning 

a  number  of  improvements  to  its  system  besides  providing  new  amusements 
at  Spring  Grove  Park.  It  is  probable  that  the  company  will  build  a  new 
line  out  Greenmount  Avenue,  which  would  reach  a  number  of  shops  and 
form  a  loop  line  with  the  present  Lagonda  Avenue  line. 
NORWALK,  OHIO. — The  Buckeye  Traction  Company,  which  proposes  to 

build  a  line  from  Norwalk  to  Bucyrus  by  way  of  Plymouth,  is  reported  to 
have  placed  a  contract  with  the  Westinghouse,  Church  &  Kerr  Company  for 
the  electrical  equipment  for  the  first  section  from  Norwalk  to  Plymouth.  The 
Buckeye  Traction  Company  has  received  somewhat  of  a  setback  through  the 
repeal  *he  Norwalk  Council  of  the  franchise  of  the  Norwalk,  Ashland  & 
Southern  Railway  Company,  whose  route  the  Buckeye  Company  proposed  to 
utilize  in  entering  Norwalk. 
YOUNGSTOWN,  OHIO.— The  Pennsylvania  &  Mahoning  Valley  Railway 

Company  is  preparing  to  relay  its  East  Federal  Street  line  with  90-lb.  rails. 
CLEVELAND,  OHIO.— Directors  of  the  Stark  Electric  Railway  made  an 

inspection  of  the  property  Sunday,  March  3.  The  car  was  the  first  to  be 
operated  over  the  new  track  into  Canton.  The  company  has  a  large  force  at 
work  ballasting,  and  the  line  will  be  in  operation  throughout  by  April  1. 

CLEVELAND,  OHIO.— The  Cleveland,  Geneva  &  Meadville  Railway  Com- 
pany has  been  charteded,  with  $1,000  capital  stock,  by  D.  E.  Warner,  O.  C. 

Pinney,  M.  E.  Patterson,  W.  R-  McConnell  and  Thomas  Davidon,  of  Cleve- 
land. The  company  proposes  to  build  from  Geneva  to  Meadville,  Pa.,  by  way 

of  Jefferson.  Work  of  securing  right  of  way  has  started.  An  option  has  been 
secured  on  a  water  power  at  Mechanicsville,  with  a  view  to  utilizing  it  for 
operating  the  road. 
WAPAKONETA,  OHIO.— The  Sandusky  Southwestern  Railway  Company 

has  applied  for  a  twenty-five  year  franchise  to  enter  Wapakoneta  on  the  main 
street.    The  line  will  eventually  extend  to  Sandusky. 

SHREVE,  OHIO.— The  Wooster  &  Mansfield  Railway  Company  has  se- 
cured a  right  of  way  connecting  Wooster,  Millbrook,  Loudonville,  Perrys- 

ville,  Douglass,  Robinson  and  Mansfield,  a  distance  of  44  miles.  Work  is  to 
be  begun  at  once.  The  officers  of  the  company  are:  W.  A.  Craig,  of  Shreve, 
president;  J.  B.  Keys,  of  Shreve,  vice-president  and  general  manager;  David 
Collier,  of  Plimpton,  secretary;  J.  C.  Chresrown,  of  Shreve,  treasurer. 
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PATASKALA,  OHIO. — Citizens  of  Pataskala  are  endeavoring  to  induce  the 
Columbus,  Buckeye  Lake  &  Newark  Traction  Company  to  build  a  spur  line 
from  Etna,  and  offer  an  immediate  franchise.  Ihe  company  is  making  two 
surveys  for  its  proposed  extension  to  Zanesville,  but  the  exact  route  has  not 
yet  been  settled. 

FINDLAY,  OHIO.— It  is  announced  that  the  original  promoters  of  the 
Fijidlay  &  Southern  Railway  Company  have  sold  their  right  of  way  from 
Findlay  to  Columbus,  to  Cleveland,  Cincinnati  and  Toledo  capitalists,  and  that 
the  new  owners  will  commence  construction  work  as  soon  as  the  weather 
permits. 
DELTA,  OHIO. — The  Toledo  &  Indiana  Railway  Company  has  leased  the 

Thompson  block  a.nd  v.'ill  operate  it  as  general  offices,  passenger  waiting 
room  and  freight  station.  General  Manager  Warren  and  Auditor  Friflk  will 
remove  their  offices  to  Delta. 

ZANESVILLE,  OHIO.— The  Zanesville  Railway,  Light  &  Power  Company 
has  placed  contracts  with  the  General  Electric  Company  for  the  equipment  for 
the  proposed  power  plant,  as  well  as  for  the  equipment  of  ten  new  cars. 
Work  on  the  plant  is  to  start  at  once. 
CANTON,  OHIO. — The  directors  of  the  Canton-Akron  Railway  Company 

have  decided  to  increase  the  capital  stock  of  the  company  for  the  purpose  of 
making  improvements.  Contracts  have  been  let  for  the  construction  of  new 
car  houses,  and  some  of  the  lines  of  the  company  are  to  be  double  tracked. 
Other  improvements  are  to  be  made. 

CELINA,  OHIO. — The  People's  Rapid  Transit  Company,  which  proposes 
to  build  from  Toledo  to  Greenville,  is  to  locate  its  power  plant  at  Celin.T. 
President  Morgan,  of  the  company,  claims  that  the  entire  right  of  way  has 
been  secured  and  that  construction  work  will  be  begun  at  once. 
BATAVIA,  OHIO.— The  Cincinnati,  Milford  &  Eastern  Traction  Com- 

pany has  secured  the  right  of  way  of  the  old  Cincinnati,  Milford  &  Hills- 
boro  Railroad,  graded  years  ago,  and  the  County  Commissioners  have  granted 
a  franchise  enabling  it  to  use  the  road.  The  purchase  of  this  grade  saves  aii 
immense  amount  of  work. 
SPRINGFIELD,  OHIO.— The  syndicate  headed  by  ex-Governor  Bushnell 

has  applied  for  a  franchise  through  Champaign  County  for  its  line  from 
Springfield  to  Piqua.  It  is  stated  that  the  syndicate  has  acquired  the  fran- 

chises and  rights  of  way  of  the  Springfield,  Sidney  &  Piqua  Traction  Com- 
pany. 
DAYTON,  OHIO.— A  syndicate  headed  by  Col  D.  B.  Corwin,  of  Dayton, 

is  said  to  be  planning  an  electrrc  I'ailway  from  Dayton  to  Lebanon  by  way  of 
Centerville,  Spnngboro  and  Red  Lion;  also  a  spirr  line  from  Waynesville  to 
Wilmington. 
CLEVELAND,  OHIO.— The  Cleveland  &  Sha-on  Traction  Company,  which 

is  building  from  Middlefield  to  Sharon,  is  planning  to  build  a  spur  line  from 
Orangeville  to  Greenville,  Pa.  This  would  give  a  direct  route  from  Green- 

ville to  Cleveland. 
YOUNGSTOWN,  OHIO.— The  Pennsylvania  &  Mahoning  Valley  Railway 

Company  has  completed  its  large  car  houses  near  Haselton.  The  car  houses 
will  hold  nearly  one  hundred  large  cars,  and  tiiere  are  quarters  for  the  men 
and  a  despatcher's  office.  Adjoining  the  car  houses  the  company  is  erecting a  repair  shop.    This  will  be  completed  in  the  near  future. 
NEWARK,  OHIO.— The  Columbus,  Buckeye  Lake  &  Newark  Traction 

Company  has  purchased  a  3-acre  tract  of  land  in  Newark,  on  which  it  will 
erect  a  car  house  and  repair  shop  for  the  new  extension  being  built  from 
Newark  to  Zanesville. 
CLEVELAND,  OHIO.— The  National  Bonding  &  Trust  Company,  of 

Cleveland,  is  arranging  for  the  financing  of  the  proposed  Norwalk-Shelby  line, 
which,  in  connection  with  the  Shelby-Mansfield  line,  will  afford  connection 
with  Mansfield.    Surveys  have  been  started. 
CINCINNATI,  OHIO.— Henry  W.  Huggins  is  the  promoter  of  an  electric 

railway  to  extend  from  Maysville,  Ky.,  through  Georgetown  and  Ripley  to 
Hillsboro,  Ohio,  where  connection  will  be  made  with  the  Cincinnati  & 
Columbus  Traction  Company  for  Columbus. 
PHILADELPHIA,  PA.— The  Philadelphia  Rapid  Transit  Company, 

through  the  West  Philadelphia  Passenger  Railroad  Company,  a  subsidiary, 
has  applied  to  the  Council  for  a  franchise  to  construct  a  number  of  lines  in 
West  Philadelphia.  The  northern  end  of  the  Tenth  and  Eleventh  Streets 
line  of  the  Philadelphia  Rapid  Transit  Company  is  to  be  extended  from 
Eleventh  and  Cambria  Streets  to  Glenwood  Avenue.  Work  will  begin  on  this 
extension  within  a  few  weeks. 

WAYNESBORO,  PA.— W.  A.  MacDonald,  of  Philadelphia,  has  been 
awarded  the  contract  for  constructing  the  proposed  electric  railway  from 
Greencastle  to  the  top  of  the  Blue  Ridge  Mountains  at  Pen  Mar.  The  line 
will  be  14  miles  in  length,  with  its  terminus  at  the  excursion  resort.  Pen  Mar 
Park.  Work  will  begin  at  once,  and  the  road  will  be  completed  before  Aug.  1. 
The  contract  price  is  $300,000. 

CHESTER,  PA. — The  Chester  Traction  Cunipany  has  secured  a  irew  fran- 
chise on  the  Providence  Road,  and  will  build  an  extension  from  Twenty- 

Fourth  Street,  Chester,  to  Palmer's  Corner. 
CLEARFIELD,  PA.— The  Centre  &  Clearfield  Street  Railway  Company, 

which  proposes  building  an  electric  railway  connecting  all  the  towns  on  the 
eastern  side  of  Clearfield  County  with  Philipoburg,  has  organized  as  follows: 
J.  G.  Piatt,  president;  O.  L.  .Schoonover,  vice-president;  H.  B.  Hartswick,  sec- 

retary; James  Passmore,  treasurer;  James  Passmore,  Jacob  Swires,  A.  J. 
Graham,  George  W.  Hawort,  C.  E.  Murray,  J.  H.  Turnbach,  John  G.  Piatt, 
C.  H.  Rowland,  H.  M.  Hughes  and  O.  L.  Schoonover,  directors. 
YORK,  PA. — Resolutions  providing  for  extensions  of  the  York  Plaven 

Street  Railway  and  the  York  &  Gettysburg  Street  Railway  have  been  entered 
for  record  at  the  Court  House  in  this  citv.  The  York  Haven  Company  will 
not  build  its  line  over  the  route  first  laid  out,  for  the  reason  that  it  does  not 
desire  to  cross  the  Northern  Central  Railway  tracks  twice,  but  will  build  from 

near  Emigsville  northwardly  a  distance  of  2888  ft.  The  York  &  Gettysburg 
Road  will  be  built  from  East  Berlin,  Adams  County,  through  Bigmount, 
Admire,  Krones,  Weiglestown  to  York,  passing  through  Paradise  and  Dover 
Townships.  The  directors  have  decided  to  begin  work  on  the  new  line  at 
once.  The  officers  of  the  company  are:  C.  C.  Basehoe,  president;  S.  C.  Lig- 

gett, secretary;  E.  J.  Wilkes,  treasurer,  and  J.  S.  Shapley,  solicitor. 

CHAMBERSBURG,  PA. — Burgess  Hamilton  has  approved  the  ordinance 
granting  an  extension  of  time  for  the  completion  of  the  Chambersburg  & 
Gettysburg  Electric  Railway  within  the  borough  limits.  The  old  ordinance 
made  the  limit  eight  mcirths  from  July  2,  1902,  which  would  be  March  2,  1903, 
while  the  new  ordinance  fixes  the  limit  at  six  months  from  March  2,  1903,  or 
Sept.  2,  by  which  iime  the  company  is  to  be  operating  its  line  in  town  or 
forfeit  its  franchise.  The  company  has  secured  the  right  of  way  through 
Fayettevrlle  on  condition  that  'ts  tracks  be  laid  in  the  center  of  the  pike. 

MONACA,  PA. — James  H.  Welch  has  applied  to  the  Borough  Council  for 
a  franchise  for  a  street  railway.  The  ordinance  granting  him  a  franchise  has 
passed  first  reading.  A  charter  will  be  asked  for  and  operations  begun  imme- 

diately following  the  granting  of  the  franchise.  Local  capitalists  are  financing 
the  project. 

POTTSTOWN,  PA.— It  is  now  thought  that  the  projected  West  Chester  & 
Pottstown  Electric  Railway,  about  which  there  was  so  much  talk  a  year  or  so 
ago,  will  be  built  this  year.  At  a  meeting  of  the  company,  held  here  a  few 
days  ago,  much  enthusiasm  was  manifested  in  the  enterprise.  The  pro- 

posed route  traverses  northern  Chester  County,  a  rich  agricultural  section, 
tapping  a  number  of  small  towns,  and  will  give  West  Chester  a  direct 
outlet  to  the  coal  regions  and  up-State  points,  as  it  would  connect  at  this 
place  with  the  main  line  of  the  Philadelphia  &  Reading  and  Schuylkill  Valley 
Division  of  the  Pennsylvania  Railroad.  No  heavy  grading  work  would  be 
encountered. 

CORRY,  PA. — The  Erie,  Cambridge,  Union  &  Corry  Electric  Railroad 
Company  is  about  to  apply  to  the  Council  of  Corry  for  a  franchise.  The  lines 
of  the  company  will  shorten  the  distance  between  Corry  and  Erie  about  5 
miles  and  avoid  practically  all  grades,  and  the  distance  between  Corry  and 
Cambridge  will  also  be  shortened.  At  Erie  and  Cambridge  connections  will 
be  made  with  other  systems,  and  from  Corry  it  is  expected  a  conneceting 
link  will  be  built  connecting  the  system  with  the  Jamestown  and  Warren 

systems. 
SHAWNEE,  OKLA. — Plans  are  being  discussed  for  building  an  electric 

railway  from  Shawnee  to  Tecumseh.  Wm.  Edwards,  attorney  for  the  Orient 
Railroad,  is  said  to  be  interested. 
ELIZABETH,  PA.— It  is  stated  that  the  building  of  the  Elizabeth  & 

Donora  Electric  Railway  will  be  commenced  at  once.  The  route  is  from 
Elizabeth  to  the  Monongahela  River  at  Dogg's  Ferry,  thence  along  the  river 
to  a  point  opposite  Donora.  The  line  will  probably  connect  at  this  point  with 
the  system  running  into  Pittsburg.  There  is  talk  of  the  extension  of  the 
Calhoun-Clairtoji  line  to  West  Elizabeth. 
SHAMOKIN,  PA.' — The  Shamokin  &  Edgtwood  Street  Railway  Company 

has  determined  that  the  extension  to  Trevorton  will  be  built  within  the  next 
three  years.  From  Trevorton  the  line  will  ultimately  be  further  extended  to 
Hcrndon. 

FAYETTESVILLE,  PA.— The  Chambersburg  &  Getysburg  Electric  Rail- 
way Company  has  secured  a  site  at  this  place  for  a  power  house. 

PORTLAND,  ORE. — An  ordinance  has  been  introduced  in  Council  grant- 
ing a  franchise  to  the  West  Side  &  Suburban  Railway  Company. 

ALLENTOWN,  PA. — Councils  have  granted  permission  to  the  AUentown 
&  Kutztown  Traction  Company  to  make  short  extensions  on  Seventh  and 
Walnut  Streets. 
WILLIAMSPORT,  PA.— The  Riverside  Street  Railway  Company  has  been 

incorporated  by  M.  B.  Rich,  C.  H.  Rich  and  T.  M.  Stevenson.  The  plan  of 
the  company  is  to  build  from  Lock  Haven  to  Oak  Grove,  passing  through 
Lockport,  Dunnstown,  Chatham's  Run  and  other  places.  The  power  house 
will  be  located  at  Chatham's  Run,  about  midway  on  the  line,  and  the  ma- 

chinery will  be  operated  by  water  power.  There  are  two  pretty  park  sites 
along  the  proposed  line.  All  the  rights  of  way  have  been  obtained.  The  line 
will  be  about  9  miles  long.  It  is  stated  that  the  Susquehanna  Traction  Com- 

pany will  transfer  its  right  of  way  over  the  Lock  Haven  Bridge  to  the 
Riverside  Company  upon  being  given  assurance  that  the  line  will  be  built. 
CHAMBERSBURG,  PA.— Thirteen  carloads  of  rails  for  the  Chambersburg 

Stieet  Railway  are  being  distributed  along  the  route  of  the  line.  The  line  is 
to  be  in  operation  by  July  4,  it  is  promised. 
WAYNESBORO,  PA.— The  Chambersburg,  Greencastle  &  Waynesboro 

Electric  Railway  Company  is  securing  its  rights  of  way  a  second  time,  the 
old  rights  having  lapsed.  No  trouble  is  expected  in  this  matter,  and  Con- 

tractor W.  A.  McDonald,  of  West  Chester,  expects  to  begin  active  construc- 
tion work  on  the  line  between  Waynesboro  and  Pen  Mar  in  a  few  weeks. 

Contracts  for  all  the  material  for  the  new  line  have  been  made. 

YORK,  PA. — The  Eberton  Loop  is  to  be  the  first  extension  built  this  year 
by  the  York  Electric  Railway  Company.  It  will  connect  with  the  Princess 
Street  line  at  Dewey  Street,  and  will  cross  the  Western  Maryland  and  Penn- 

sylvania Railroad  tracks  by  an  overhead  bridge.  Contractor  Dobbling  will 
build  the  new  extension. 
TAMAQUA,  PA. — Work  on  the  extension  of  the  Tamaqua  &  Lansford 

Electric  Railway  is  progressing  rapidly,  the  rails  being  laid  from  Nesque- 
honing  to  the  intersection  of  the  turnpikes  to  Nesquehoning  and  Hudsondale. 
Much  of  the  roadbed  has  been  hewn  through  solid  rock.  Contractor  McQuade 
has  two  gangs  of  men  working  from  opposite  ends  of  the  line,  and  expects 
to  finish  his  contract  in  about  one  month. 
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NEWPORT  R.  I.— it  IS  reported  that  Colonel  Frank  S.  Arnold,  of  Provi- 
dence, and  John  Eldred,  of  Boston,  are  interested  in  a  plan  to  build  an  electric 

railway  to  run  the  length  of  Ccnanicut  Island,  connecting  Conanicut  Park  at 
the  north  end  with  Jamestown  at  the  south  and  the  ferries  for  Newport  and 
Saunderstown. 

PROVIDENCE,  R.  I.— The  Pascoag  &  Providence  Street  Railway  Com- 
pany is  seeking  incorporation.  The  plan  of  the  company  is  to  build  an 

electric  railway  to  connect  Burillville,  Gloucester,  Smithfield,  Johnston  and 
North  Providence.  Waldo  A.  Hopkins,  of  Pascoag;  Samuel  Miller,  of 
Gloucester,  and  Nicholas  S.  Winsor,  of  Greenville,  are  interested  in  the 
company. 

DALLAS,  TEX.— Stone  &  Webster,  of  Boston,  have  approved  the  plans 
for  the  improvement  of  the  Dallas  Consolidated  Electric  Street  Railway  Com- 

pany as  recommended  by  their  representative,  J.  Peyton  Clark.  The  improve- 
ments to  be  made  extend  to  all  parts  of  the  system  and  call  for  the  expenditure 

of  a  large  sum. 

BEAUMONT,  TEX.— Walter  A.  Myrick,  who  has  recently  been  working 
in  the  interest  o;  a  projected  electric  railway  in  this  vicinity,  has  made 
public  part  of  his  plans.  According  to  Mr.  Myrick,  application  has  already 
been  made  to  the  County  Commissioners  of  Jefferson  County  for  a  franchise, 
and  application  is  to  be  made  at  once  to  the  City  Council  of  Beaumont  for  a 
franchise.  It  is  planned  to  build  40  miles  of  line  outside  of  Beaumont  to 
connect  Spindle  Top  Heights,  Port  Arthur  and  Beaumont. 

RICHMOND,  VA.— The  Virginia  Passenger  &  Power  Company  has 
awarded  W.  B.  Newell  the  contract  for  building  its  new  power  plant  on 
Twelfth  Street. 

ROANOKE,  VA.— It  is  reported  that  the  Roanoke  Railway  &  Electric 
Company  will  build  extensions,  including  a  line  to  Fincastle,  18  miles. 

NORFOLK,  VA.— The  Chesapeake  &  Ohio  Railway  is  reported  to  be  be- 
hind an  electric  railway  that  vill  traverse  every  coast  resort  in  this  section, 

will  tap  the  fertile  truck  farms  of  Tidewater  Viiginia,  and  whose  terminus  will 
likely  be  at  Sewall's  Point,  facing  Hampton  Roads,  where  it  is  reported  vast 
piers  will  be  constructed,  where  eventually  ccean-going  steamships  may  load 
for  foreign  ports.    A.  Johnston  Ackiss  is  the  local  representative. 

RICHMOND,  VA. — The  Virginia  Passenger  &  Power  Company  now  has 
under  consideration  the  advisability  of  constructing  a  new  bridge  over  James 
River  from  Richmond  to  Manchester,  on  which  it  is  proposed  to  run  the 
cars  of  the  Richmond  and  Petersburg  line  into  Richmond. 

SPOKANE,  WASH.— The  City  Council  has  granted  Jay  P.  Graves  a  fran- 
cliise  to  construct  an  electric  railway  on  Washington  Street. 

WHATCOM,  WASH.— The  I.ynden  Electric  Railway  &  Improvement  Com- 
pany has  been  incorporated  to  build  an  electric  railway  from  Whatcom  to 

Lynden.    The  capital  stock  of  the  company  is  $160,000. 

SPOKANE,  WASH.— The  City  Council  has  passed  an  ordinance  granting 
a  street  railway  franchise  to  the  Washington  Water  Power  Company. 

PARKERSBURG,  W.  VA.— The  Parkersburg,  Marietta  &  Interurban  Rail- 
way is  preparing  to  enlarge  its  power  station  to  install  a  new  500-hp  unit. 

The  company  is  putting  on  a  number  of  large  cars  for  its  interurban  service. 

MORGANTOWN,  W.  VA.— The  Morgantown  Electric  &  Traction  Com- 
pany has  begun  work  on  its  proposed  road  here.  Westinghouse,  Church,  Kerr 

&  Company  are  the  engineers. 

HUNTINGTON,  W.  VA.— The  work  of  securing  the  right  of  way  for  an 
electric  railway  from  Washington  to  the  Falls  of  the  Potomac,  a  distance  of 
20  miles,  has  been  begun.  It  is  said  that  Jos.  S.  Miller,  president;  John  Gra- 

ham, of  the  Camden  Interstate  Railway,  and  George  F.  Miller,  president  of 
the  First  National  Bank  of  Huntington,  are  interested. 

MOUNDSVILLE,  W.  VA.— Plans  are  being  made  for  building  an  electric 
railway  from  Moundsville  to  Williamstown.  Guy  A.  Wagner,  of  Wheeling, 
is  said  to  be  interested. 

WHEELING,  W.  VA.— The  Pan-Handle  Traction  Company  has  applied 
to  the  Council  for  a  fifty-year  street  railway  franchise.  A  former  application  by 
this  company  was  defeated  by  the  Council. 

JANESVILLE,  WIS. — The  Janesville  Traction  Company,  in  which  in- 
terests identified  with  the  Rockford,  Beloit  &  Janesville  Railroad  are  in- 

terested, has  perfected  its  organization,  electing  the  following  officers:  H.  H. 
Clough,  president;  T.  S.  Nolan,  vice-president;  R.  W.  Hill,  secretary  and 
treasurer.  Application  for  a  franchise  in  Janesville  is  to  be  presented  to  the 
Council  on  March  16. 

SHEBOYGAN,  WIS.— The  Sheboygan  Light,  Power  &  Railway  Company 
is  said  to  be  negotiating  a  loan  of  $1,000,000  to  provide  for  the  refunding  of 
outstanding  bonds  and  for  the  improvement  of  the  company's  property  in 
general.  It  is  said  that  a  new  power  house  is  to  be  built,  and  that  the  road 
is  to  be  extended  to  Plymouth  on  a  private  right  of  way. 

JANESVILLE,  WIS.— The  Southern  Wisconsin  Interurban  Railway  Com- 
pany, recently  incorporated,  has  applied  to  the  Council  of  Janesville  for  a 

franchise.  The  plan  of  the  company  is  to  build  between  Janesville  and 
Madison. 

JANESVILLE,  WIS.— The  Beloit,  Rockford  &  Janesville  Electric  Railway 
Company  has  decided  to  continue  the  line  north  to  Madison  via  Edgerton. 
Stoughton  and  McFarland.  The  company  is  now  running  the  line  from 
Rockford  to  Janesville.  Application  for  a  franchise  will  be  filed  witli  the 
Janesville  Council  at  once. 

CANADIAN  NOTES 

TORONTO,  ONT.— The  Toronto  &  Mimico  Electric  Railway  &  Light 
Company  is  applying  to  the  Legislature  foi  permission  to  change  its  name 
and  to  extend  its  line  to  Hamilton. 
WINNIPEG,  MAN.— The  Winnipeg  Street  Railway  Company  plans  to 

build  several  extensions  within  the  city  during  the  summer. 
NIAGARA  FALLS,  ONT.— The  Niagara,  Queenstown  &  St.  Catharines 

Electric  Railway  Company  is  to  seek  incorporation  at  the  next  session  of 
Parliament.  The  plan  of  the  company  is  to  build  an  electric  railway  from 
St.  Catharines  through  Grantham  and  Niagara  to  the  town  of  Niagara,  in 
Lincoln  County;  thence  to  Queenston  and  Grantham  to  St.  Catharines. 
CHATHAM,  ONT. — At  the  next  session  of  Parliament  application  is  to  be 

made  for  a  charter  for  the  Chatham,  Wallaceburg  &  Lake  Erie  Railway  Com- 
pany. The  plan  of  the  company  is  to  build  an  electric  railway  to  connect 

Chatham  and  Wallaceburg,  and  Chatham,  Raleigh  and  Harwich.  The  com- 
pany will  also  build  from  Wallaceburg  to  Petrolia. 

GUELPH,  ONT. — Donald  Guthrie,  solicitor  of  Guelph,  has  given  notice 
that  application  is  to  be  made  to  Parliament  at  its  next  session  for  a  charter 
for  the  Guelph  &  Georgian  Bay  Railway  Company.  The  purpose  of  the  com- 

pany is  to  build  electric  railway  lines  from  Guelph  to  Eldora,  Fergus,  Arthur, 
Mount  Forest,  all  in  Wellington  County,  and  thence  through  Grey  County  to 
Owen  Sound  or  Medford.  The  company  will  also 'seek  power  to  build  from 
Guelph  to  Erin,  in  Wellington,  and  to  Orangeville,  in  Dufferin  County. 
BRANTFORD,  ONT— The  Grand  Valley  Electric  Railway  Company  has 

completed  the  plans  for  the  summer  theater  to  be  erected  in  its  park  be- 
tween Brantford  and  Paris. 

ALYMER,  ONT.— The  contract  for  construction  of  the  Alymer  &  North 
Shore  Railway  has  been  awarded  to  the  Detroit  Construction  Company. 
EMBRO,  ONT. — The  Embro  Electric  Railway  is  seeking  incorporation. 

The  plan  of  the  company  is  to  build  an  electric  railway  extending  to  St. 
Marys,  Stratford,  Beechville  and  Woodstock. 
INGERSOLL,  ONT. — The  Southwestern  Traction  Company  is  seeking  a 

franchise  for  fifty  years  and  exemption  from  taxation  for  twenty-one  years  from 
the  town  of  Ingersoll. 
TORONTO,  ONT.— H.  B.  Giveren,  of  Ottawa,  is  applying  to  the  Dominion 

Parliament  for  a  charter  for  another  electric  railway  between  Toronto  and Hamilton. 

CHARLOTTETOWN,  P.  E.  I.— A.  F.  Gerald,  of  Fairfield,  Maine,  has 
been  looking  over  the  ground  with  a  view  to  building  an  electric  railway  in 
this  vicinity. 

STRATFORD,  ONT.— Application  will  be  made  to  the  Ontario  Legislature 
for  an  act  incorporating  a  company  to  construct  an  electric  railway  in  and 
through  the  city  of  Straford,  along  the  Huron  Road,  through  Sebringville  to 
Mitchell,  and  also  from  Stratford  along  the  center  line  of  the  township  of 
Downie  and  through  Blanshard,  or  some  other  convenient  route,  to  tine  town 
of  St.  Marys  and  through  the  townships  of  Drwnie  and  West  Zorra  to  Embro 
Station,  on  the  Canadian  Pacific  Railroad,  v;ith  a  branch  line  to  the  village  of Embro.  

NEWS  NOTES 

DENVER,  COL.— Among  the  bills  introduced  in  the  Colorado  Senate  this 
session  is  a  measure  to  compel  the  various  street  railway  companies  of  the 
State,  as  well  as  all  railroad  companies  operating  in  Colorado,  to  preserve  a 
reasonable  standard  of  sanitation  in  their  cars.  It  will  be  necessary  to  clean 
every  car  twice  a  week  with  steam  or  compressed  air,  keep  the  floors  moist 
with  an  antiseptic  solution  and  provide  spittoons. 
CHICAGO,  ILL.— The  employees  of  the  South  Side  Elevated  Railroad 

have  been  given  a  voluntary  increase  in  wages.  The  motormen  are  increased 
to  29  cents  an  hour  from  25  cents,  conductors  are  raised  to  21  cents  from  20 
cents,  and  the  guards  are  raised  to  18%  cents  from  16%  cents. 
SPRINGFIELD,  ILL.— A  bill  has  been  introduced  in  the  House  to  place 

interurban  electric  railways  under  the  jurisdiction  of  the  Railroad  and  Ware- 
house Commission.  It  does  not  apply  to  street  railways,  but  gives  the  Com- 

mission jurisdiction  over  electric  railways  outside  of  the  corporate  limits  of 
cities,  villages  and  incorporated  towns,  or  connecting  two  or  more  cities, 
villages  or  towns,  and  of  lines  partly  within  and  partly  outside  of  a  city. 
INDIANAPOLIS,  IND. — A  bill  has  been  introduced  in  the  Senate  to  re- 

quire interurban  railway  companies  to  employ  train  despatchers. 
INDIANAPOLIS,  IND.— There  has  been  introduced  in  the  Assembly  a  bill 

providing  that  any  street  railway  company  operating  any  street  railway,  in- 
terurban street  railway,  or  suburban  street  railway,  by  electricity  or  other 

power,  shall  have  the  right  to  intersect,  join  and  unite  its  lines  with  any 
other  street  railway  in  this  State  or  in  adjoining  States;  such  companies 
having  the  right  to  merge  and  consolidate  the  stock  of  their  companies.  In 
addition  to  this  bill,  an  agreement  has  been  reached  on  the  steam  road  con- 

solidation bill  by  which  consolidations  shall  be  subject  to  regulations  the 
same  as  domestic  corporations,  and  the  State  may  at  any  time  repeal  the 
law  and  revert  to  the  original  conditions. 
SOUTH  BEND,  IND.— The  strike  of  the  employees  of  the  Indiana  Rail- 

way Company  has  been  called  off,  the  men  icalizing  the  hopelessness  of  con- 
tinuing the  struggle.  About  thirty  of  the  strikers  are  under  arrest  charged 

with  rioting  and  destruction  of  property.  A  fine  of  $25  has  been  imposed  in 
each  of  six  cases  where  pleas  of  guilty  have  been  entered. 
INDIANAPOLIS,  IND.— A  bill  has  passed  the  Senate  which  extends  the 

voluntary  incorporation  act  of  Indiana  to  persons  desirous  of  organizing  "to 
promote  finance,  construct,  equip,  rent  and  operate  street  and  interurban 
railways  and  to  do  all  other  things  needful  or  connected  therewith."  Local 
interests  are  inclined  to  scent  a  "deal." 
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The  Purchase  of  Railway  Equipment 

One  of  the  most  striking  indications  of  the  change  which  has 
been  effected  in  street  railway  methods  during  the  past  ten 
years  is  in  the  way  of  contracting  for  equipment.  The 
time  is  not  so  very  far  distant,  measured  in  years,  when  the 

placing  of  orders  depended  largely  upon  the  plausibility  and 

oratory  of  the  salesmen  for  the  different  "systems."  The  agent 
who  could  make  out  the  best  story  for  his  motor  and  show  the 
longest  list  of  references,  could  exploit  the  advantages  of  his 
particular  system  and  could  expose  the  drawbacks  of  those  of 
the  other  fellow,  was  the  one  to  get  the  contract.  From  an 
engineering  standpoint  he  might  know  very  little  or  nothing  as 
to  the  practical  features  of  the  apparatus  he  was  selling,  but 
if  he  made  out  the  best  case  he  got  the  order. 

At  that  time  the  qualifications  of  good  apparatus  were  not 
so  thoroughly  understood  by  either  the  manufacturer  or  the 

purchaser,  especially  the  latter,  as  they  are  at  present.  But 
with  an  increase  of  knowledge  as  to  the  science  of  electric  rail- 

ways the  days  of  the  former  "agent"  have  passed  and  the  best 
salesman  now  is  an  engineer,  who  can  discuss  the  fine  points  of 
construction  and  design  and  who  knows  the  theory  of  the 
apparatus  which  he  is  selling.    The  reason  for  the  change  is 

that  the  purchaser  has  grown  wiser  and  insists  upon  a  knowl- 
edge of  the  possible  performance  of  the  apparatus  which  he 

.proposing  to  use  before  making  his  selection. 
This  change  in  purchasing  methods  has  been  evinced  in 

perhaps  as  striking  a  way  as  ever,  in  the  recent  order  for 
motors,  placed  by  the  Interborough  Rapid  Transit  Company, 

apdthis  can  be  referred  to  here  without  prejudice  from  the  fact 
divided  between  the  two  manufac- 

ilway  motors  in  this  country.  The  series  of  tests 

made  by  the  engineers  of  the  Interborough  Rapid  Transit  Com- 
pany was  very  complete  and  extended  over  seven  weeks  actual 

work  on  the  road  besides  that  given  in  the  shops  of  the  manu- 
facturers. An  outline  of  the  tests  conducted  is  published  else- 

where in  this  issue,  and  shows  that  all  the  salient  factors  in 
motor  performance  were  considered  by  the  engineers  in  charge 
of  this  important  order.  Whatever  the  results  may  be,  the 

owners  of  the  road  should  feel  satisfied  that  so  far  as  a  pre- 
liminary examination  is  concerned  no  pains  were  spared  to 

determine  the  adaptability  of  the  motors  to  all  conditions  of 
the  work  which  will  be  met  in  subway  operations. 

We  do  not  mean  to  say  that  an  elaborate  series  of  tests  such 
as  these  have  been  is  practicable  or  even  advisable  in  the  case 
of  all  purchases  of  electrical  equipment.  The  expense  to  both 
railway  company  and  manufacturers  would  make  such  a  plan 
prohibitive.  Nevertheless,  such  a  combination  of  tests  as  has 
been  carried  out  by  the  Interborough  Rapid  Transit  Company 
cannot  fail  to  be  of  benefit  to  the  industry  in  general,  partly 
on  account  of  the  effect  on  the  manufacturers  and  partly  from 
the  standards  set  for  railway  apparatus,  which  can  be  insisted 

upon  by  other  companies  purchasing  the  same  type  of  motors. 

Electric  Railways  and  Common  Carriers  in  Massachusetts 

The  controversy  over  proposed  legislation  in  Massachusetts 

"to  authorize  the  Fitchburg  &  Leominster  Street  Railway 
Company  to  act  as  a  common  carrier  between  the  town  of 

Lunenburg  and  the  city  of  Fitchburg,"  brought  up  very  promi- 
nently the  whole  question  of  granting  to  electric  railways  privi- 

leges and  rights  under  proper  restrictions  that  will  place  them 
upon  a  common  footing  with  steam  railroads.  The  act  in 

question  was  vetoed  by  Governor  Bates,  because  of  his  ob- 
jection to  special  legislation,  and  not  through  opposition  to  the 

general  principle  of  the  bill,  and  it  is  fair  to  assume  that  his 
action,  while  serving  as  a  temporary  check  to  the  development 

of  a  particular  property,  is  on  the  whole  much  more  beneficial 
to  the  industry  at  large  than  his  approval  of  the  measure  in 
question  would  have  been,  as  it  has  prepared  the  way  for  the 

enactment  of  a  general  law  governing  the  granting  of  fran- 
chise rights  to  electric  railways  throughout  the  State  that  will 

make  them  common  carriers. 

Governor  Bates'  attitude  is  explained  very  clearly  in  his 
message  vetoing  the  Fitchburg  bill:  "I  do  not  object  to  street 
railways  acting  as  common  carriers  of  parcels,  baggage  and 
certain  classes  of  freight  whenever  the  public  convenience  may 

be  promoted  thereby,"  he  says,  "but  I  am  opposed  to  the  un- 
necessary multiplication  of  special  acts  granting  special  privi- 

leges."   Nine  special  hills  nf  this  character  were  enacted  last 
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year,  since  1890  seventy  such  bills  have  become  law,  and  many 

petitions  for  similar  special  legislation  are  pending  at  the 

present  time.  These  facts  he  considers  as  conclusive  evidence 

that  a  general  law  is  needed  and  that  special  legislation  of  this 
character  should  be  checked.  The  Governor  declares  that  the 

local  authorities  are  best  qualified  to  determine  whether  or  not 

the  conditions  in  their  respective  communities  require  the 

granting  of  such  privileges,  and  he  has  accordingly  suggested 

the  enactment  of  a  general  law  giving  street  railway  corpora- 
tions the  rights  in  question  wherever  they  have  obtained  the 

consent  of  the  local  authorities,  together  with  the  approval  of 
the  Board  of  Railroad  Commissioners,  after  a  public  notice  and 
hearing. 

A  bill  embodying  these  features  has  been  prepared  and  intro- 
duced in  the  Massachusetts  Legislature,  and  will  receive  the 

support  and  approval  of  the  Governor.  Its  enactment  will 
doubtless  prove  of  great  advantage  to  the  railway  companies, 
provided  they  are  not  hampered  by  restrictions  imposed  by 
local  authorities.  Some  provision  should  be  made,  if  possible, 

to  prevent  a  petty  village  board,  for  instance,  from  holding  up 

a  great  public  improvement,  as  has  been  done  in  many  cases  in 
order  to  exact  conditions  from  the  companies,  that  are  neither 
reasonable  nor  just,  but  which  are  often  insisted  upon  as  a 

price  for  permission  to  pass  through  a  village  or  town.  Of 

course,  this  is  simply  official  blackmail,  and  it  has  been  prac- 
ticed so  much  in  some  sections  of  the  country  that  builders  of 

electric  railways  would  welcome  any  form  of  relief  from  the 

extortionate  demands  of  petty  town  councils.  In  the  Massa- 
chusetts movement  care  should  be  taken  to  provide  for  some 

higher  authority  than  a  village  board  to  fix  terms  and  con- 
ditions in  case  an  agreement  cannot  be  reached  by  the  local 

officials  and  the  railway  company. 

The  proposed  legislation  is  welcomed  throughout  the  State, 
as  its  enactment  is  expected  to  work  directly  to  the  advantage 

of  the  small  shippers,  the  farmers  and  the  merchants  desiring 
to  use  the  electric  lines  for  parcel  delivery,  fast  freight  and 

short  hauls  generally.  The  new  order  of  things  should  open 

up  an  entirely  new  field  for  the  electric  railway  in  Massachu- 
setts, and  we  have  no  doubt  that  New  England  thrift  will  ap- 

preciate fully  its  opportunities. 

The  Larger  Railway  Motor 

The  most  interesting  sizes  of  railwaymotor  are  perhaps  those 

of  150-hp  and  200-hp,  partly  because  they  represent  the  later 
developments  of  the  art,  and  partly  because  the  design  is  ot 
necessity  such  that  dangerous  limits  have  been  very  closely 

approached.  The  external  appearance  of  a  200-hp  railway 
motor,  such  as  has  been  adopted  for  the  subway  in  New  York, 

is  impressive  in  this  respect  and  inclines  the  engineer  to  specu- 
late as  to  what  expedient  must  be  employed  when  larger  powers 

are  employed.  This  motor  is  the  essence  of  compactness.  Its 
bearings  are  inside  its  hollow  armature  and  commutator.  The 
bolts  and  nuts  appearing  on  the  ends  of  the  motor  are  shaved 

as  thin  as  mechanical  caution  will  permit.  Even  one-eighth  of 
an  inch  is  valuable  as  clearance  space  and  is  figured  upon,  and 

the  narrow  confines  of  the  master  car  builders'  truck  is  rapidly 
becoming  inadequate  to  accommodate  the  increasing  bulk  of 
the  large  motors  which  the  application  of  electricity  to  heavy 
electric  work  is  demanding. 

The  inside  of  one  of  these  larger  motors  is  a  marvel  of 
ingenuity.  The  field  magnets  and  pole  pieces  are  so  compactly 
installed  within  the  case  that  there  is  hardly  a  cubic  inch  of 
space  to  spare.  Not  the  least  interesting  of  these  interior  parts 

is  the  commutator  with  its  broad,  heavy  brushes,  clearing  the 

case  by  scarcely  one-eighth  of  an  inch,  and  the  whole  closely 
surrounded  by  iron  walls.  When  it  is  realized  that  this  device, 
strong  and  substantial  as  it  is,  is  worked  to  the  limit  of  its 
endurance,  and  that  the  margin  between  full  working  load  and 

the  flash-over  point  is  very  narrow,  it  becomes  very  interesting 
to  speculate  what  methods  will  be  employed  to  make  the  larger 

motors  for  trunk  line  work,  which  are  certainly  coming  com- 

mercial machines.  'Railway  motors  at  present  do  not  stray  far 
from  repair  shops  where  they  can  at  least  be  inspected  and 
cleaned,  but  trunk  line  motors  have  different  duties  to  perform 

and  must  make  longer  runs,  and  that  they  must  be  of  a  more 
lugged  character  than  any  motors  yet  produced  every  railway 
engineer  knows.  On  the  other  hand,  trunk  line  motors  are  not 
so  exacting  with  reference  to  their  torque  and  speed  curves. 

Their  starts  and  stops  are  much  less  frequent  and  their  require- 
ments with  reference  to  the  transmission  of  power  are  much 

greater.  It  cannot  be  denied  that,  viewed  from  this  light  only, 

these  considerations  point  to  the  ultimate  adoption  of  a  com- 
mutatorless  alternating-current  railway  motor,  if  such  can  be 
made  an  electrical  and  mechanical  success. 

Another  interesting  speculation  is  called  to  mind  by  the 
existing  conditions  in  steam  railroading.  Large  locomotives, 
such  as  are  adapted  for  long  distance  freight  haulage  or  for 

high  speed  passenger  work,  are  expensive  machines  to  start  and 

stop,  whereas,  for  local  traffic  or  for  switch-yard  work  locomo- 
tives of  a  different  design  can  be  used.  Assuming,  then,  a 

practical  single-phase  series  motor,  it  does  not  seem  impossible 
to  conceive  of  a  trunk  line  system  employing  polyphase  motors 

for  its  high-speed  long-distance  service,  and  single-phase  series 
motors  for  its  suburban  and  yard  work. 

Gasolene  Cars 

Trials  will  soon  be  made  on  several  Western  roads  of  cars 

driven  with  gasolene  motors.  This  is  not  surprising,  in  view 
of  the  fact  that  the  gasolene  motor  has  attained  such  a  degree 
of  perfection  for  automobile  propulsion,  but  there  is  no  reason 

why  stock  in  the  large  manufacturing  companies  making  elec- 
tric railway  apparatus  should  decline  as  a  result  of  this  fact. 

We  believe  that  even  the  most  ardent  advocates  of  electricity 
will  admit  that  there  is  a  portion  of  the  transportation  field 
which  neither  electricity  nor  steam  has  yet  been  able  to  cover 
with  entire  satisfaction.  In  small  cities  where  the  traffic  would 

not  be  sufficient  to  justify  an  electric  railway,  and  for  interur- 
ban  lines  running  through  too  sparsely  settled  a  country  to 
make  advisable  the  construction  of  an  electric  road,  there  is 

room  for  some  economical  form  of  self-contained  motor  car 
which  will  not  involve  a  heavy  investment  per  mile  for  power 
station  and  transmission  lines. 

The  proposition  is  not  a  new  one  by  any  means.  For  many 
years  inventors  have  struggled  to  produce  some  independently 
driven  type  of  street  car,  but  so  far  with  negative  results. 
Steam  roads  have  also  struggled  with  this  problem,  and  have 
attempted  to  build  dummy  motor  cars  for  branch  lines  which 
would  be  less  expensive  in  operation  and  maintenance  than 
locomotives.  Their  efforts  have  been  mainly  expended  in 
modifications  of  the  steam  dummy.  For  street  car  propulsion 
compressed  air,  storage  batteries  and  gas  engine  have  so  far 
been  found  wanting.  Whether  the  gasolene  engine,  with  the 
development  it  has  undergone  the  past  few  years  for  automobile 
work,  can  successfully  fill  the  gap  remains  to  be  seen.  There 

is  no  question  but  that  the  problem  of  producing  a  light  gaso- 
lene-driven car  for  use  on  steel  rails  is  less  difficult  than  that 

of  producing  an  automobile  to  run  over  rough  pavements. 
With  the  automobile  problem  successfully  solved  it  seems  as 
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if  it  should  not  be  a  difficult  undertaking  to  adapt  some  gasolene 
motor  and  driving  gear  to  the  propulsion  of  light  railway  cars. 
The  main  question,  although  we  are  not  prepared  to  say  the 
only  one,  appears  to  be  that  of  cost  of  repairs  and  maintenance. 
Gasolene  automobile  coaches  are  in  daily  use,  hauling  large 
numbers  of  people.  Apparently  the  fuel  consumed  is  low 
enough  to  be  within  the  limits  of  commercial  requirements. 
The  gasolene  motor,  however,  has  a  reputation  of  being  a  very 

"troublesome  beast"  as  to  repairs  and  breakdowns,  assertions  of 
its  friends  to  the  contrary  notwithstanding;  and  it  is  noticeable 
that  its  friends  pass  lightly  over  this  feature  of  the  motor,  just 
as  in  former  days  friends  of  the  storage  battery  had  little  to  say 
about  cost  of  maintenance  when  advocating  its  use  as  a  motive 
power  on  street  railway  cars.  The  cost  of  maintenance  nothing 
but  actual  experience  can  determine ;  and  we  must  wait  with 
patience  the  result  of  trials  extending  over  one  or  two  years.  It 
is  but  reasonable  to  suppose  that  the  gasolene  motor  has  been, 
or  will  be,  as  much  improved  in  matters  tending  to  lower  the 
cost  of  repairs  as  was  the  electric  street  railway  motor  the  first 
five  years  of  its  use. 

Gasolene  motors  can  never  supplant  electric  cars  for  heavy 
railway  traffic.  The  low  cost  of  generating  electric  power  and 
the  inherent  desirable  qualities  of  the  electric  motor,  make  this 
unqualified  assertion  entirely  safe.  But  the  gasolene  motor  is 
to  be  welcomed  if  it  can  rush  in  to  fill  the  light  traffic  field 
where  investors  in  electric  railway  enterprises  have  feared  to 
tread. 

Certain  Phases  of  Consolidation 

We  have  many  times  remarked  upon  the  gains  that  come  by 
the  consolidation  or  affiliation  of  street  railway  companies 

operating  in  contiguous  territory.  The  tendency  to  so  con- 
solidate has  been  very  strong  of  late,  and  in  nearly  every  in- 

stance the  results  have  been  good,  in  point  of  service  at  least. 

But,  just  as  in  the  case  of  mergers  in  manufacturing  properties, 
it  by  ho  means  follows  from  the  general  success  of  such 
operations  that  they  can  be  continued  quite  indefinitely.  Even 
supposing  that  manufacturing  plants  are  united  in  a  careful 

and  conservative  manner,  with  no  watering  of  stock  or  huge 
promotion  expenses,  it  does  not  follow  that  the  natural  savings 

of  a  community  in  operation  will  insure  a  gain  in  net  profits. 
Large  organizations  become  unwieldly  and  are  sometimes  kept 
in  alignment  only  by  most  complicated  and  troublesome 
methods.  There  is  a  tremendous  opportunity  for  back-lash  in 
a  large  concern  of  any  kind,  and  it  sometimes  makes  itself  felt 

in  a  very  unpleasant  fashion.  Even  in  a  single  great  manufac- 
turing plant  it  is  quite  possible  to  carry  the  sub-division  of 

labor  so  far  that  the  total  cost  of  production  goes  up  instead 

of  down.  There  is  a  certain  loss  of  directness,  of  personal  re- 
sponsibility that  has  a  direct  bearing  on  the  operating  expenses, 

and  it  is  not  always  the  biggest  factory  that  turns  out  its  pro- 
duct at  the  lowest  price.  A  complicated  auditing,  purchasing 

and  inspecting  system  eats  up  a  certain  amount  of  time  and 

money  that  sometimes  is  in  excess  of  all  the  saving  accom- 
plished. 

Now,  in  street  railway  combinations  there  are  immediate 

and  excellent  results  in  certain  directions.  The  service  by 
community  of  action  can  almost  always  be  greatly  improved. 
Through  routes  can  be  established,  and  to  a  certain  extent  a 

common  use  of  rolling  stock  and  general  equipment  can  be 
maintained  to  the  great  advantage  of  the  component  roads. 

There  can  be  free  exchange  of  power  to  the  material  saving  of 
cost  in  the  feeding  system,  and  several  roads  may  be  operated 

from  a  common  power  house  with  substantial  resultant  saving. 
But  the  thing  which  we  here  wish  to  point  out  is  that  these 
savings  cannot  be  continued  indefinitely.  There  is  a  point 
beyond  which  rolling  stock  cannot  be  used  in  common  to  good 

advantage,  beyond  which  employees  cannot  be  charged  with 
duties  common  to  two  or  more  roads,  and  beyond  which  it  does 
not  pay  to  furnish  power  from  a  common  plant.  We  have  a 

feeling  that  in  this  last  particular  there  is  just  a  strong  ten- 
dency to  overdo  matters.  To  increase  greatly  the  radius  over 

which  power  is  being  distributed  from  a  single  station  is  costly 

m  material  and  care,  and  it  is  very  easy  to  reach  a  point  be- 
yond which  it  will  not  pay  to  go.  One  big  station  can,  of  course, 

be  made  to  furnish  power  for  a  network  containing  several 
hundred  miles  of  road,  but  to  show  a  saving  in  so  doing  is  a 

very  difTerent  matter.  We  wish  that  an  accurate  census  of 
costs  in  fairly  large  power  stations  could  be  taken,  with  a  view 
cf  showing  at  what  capacities  and  load  factors  the  costs  tend 
so  far  toward  uniformity  as  to  nullify  the  advantage  to  be 

gained  by  consolidation.  We  have  a  strong  disposition  to  think 
that  some  well  operated  stations  of  moderate  size  would  show 
operating  costs  very  near  the  minimum. 

There  are  other  drawbacks,  however,  besides  those  relating 

to  the  equipment.  We  have  especially  in  mind  in  this  connec- 
tion the  increasing  number  of  strikes  by  which  street  railways 

have  been  afflicted.  During  the  last  year  strikes,  without  the 

existence  of  any  especial  predisposing  cause,  have  been  un- 
pleasantly numerous.  Not  only  this,  but  they  have  been  notable 

for  scenes  of  violence,  and  the  atmosphere  is  uneasy  with  them. 
In  case  of  a  strike  on  a  widely  ramifying  network  of  roads 

there  is  peculiar  danger  of  disorder,  the  more  difficult  to  sup- 
press as  it  becomes  harder  to  locate.  Experience  in  general 

lailway  work  has  shown  that  it  is  practically  impossible  to  get 
a  general  organization  of  employees  that  will  be  effective. 
Each  line  or  group  of  lines  has  its  own  agitators,  shrewd  or 
vicious,  as  the  case  may  be,  and  in  a  single  system  they  can 
hold  the  men  in  striking  order.  And  the  bigger  the  system 
the  more  dangerous,  troublesome  and  disastrous  is  the  result. 

A  network  of  friendly  roads  not  under  a  single  manager  or  re- 
sponsible to  a  single  governing  board  is,  from  the  walking  dele- 

gate's point  of  view,  a  difficult  proposition.  He  cannot  work  up 
the  men  of  every  road  to  a  simultaneous  fighting  appreciation 
of  their  alleged  grievances,  for  they  do  not  work  for  the  same 
boss,  and  have  local  affairs  of  their  own  to  attend  to.  Nor  can 

be  move  them  to  declare  sympathetic  strikes  on  purely  general 

groynds.  So  long  as  a  move  made  anywhere  on  a  large  system 
will  annoy  the  same  company,  moves  will  be  plenty,  but  only 
the  most  evil  and  desperate  class  of  strikers  would  go  off  their 
own  road  to  attack  a  neighboring  one  merely  because  it  was 

on  a  friendly  basis  of  co-operation.  On  some  scattered  net- 
works, as  they  now  exist,  half  a  dozen  criminal  strikers  could 

keep  every  line  crippled  most  of  the  time  and  not  half  try. 
We  do  not  mean  that  such  a  state  of  affairs  necessarily 

occurs,  but  it  is  well  to  consider  its  possibility  in  connection 
with  the  general  subject  of  consolidation.  On  the  other  hand, 
from  a  practical  standpoint  most  of  the  valuable  and  material 
advantages  of  formal  consolidation  can  be  gained  by  com- 

munity of  interests  and  a  judicious  modus  vivendi.  Such  an 
arrangement  is  equally  effective  in  dealing  with  foes  from 
without,  and  much  more  effective  in  dealing  with  foes  from 
within.  Street  railway  men  have  got  to  stand  together  more 
than  ever  before  from  the  present  outlook.  Merged  or  un- 
mcrged,  they  have  everything  to  gain  by  unity  of  action  and 
cordial  co-operation. 
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NORTHERN  OHIO  INTERURBAN  LINES 

The  Columbus,  Delaware  &  Marion  Railway,  recently  placed 
ir  operation  between  Columbus  and  Delaware,  forms  the 

nucleus  for  an  electric  trunk  system  which  will  eventually  con- 
nect Cleveland,  Toledo  and  other  Northern  Ohio  cities  with 

the  Buckeye  State  capital.  The  road  is  rapidly  being  extended 
northward  from  Delaware,  and  will  be  placed  in  operation  to 

there  is  little  doubt  that  the  cars  of  some  of  these  roads  will 

operate  into  Columbus  over  the  Columbus,  Delaware  &  Marion, 

and  it  is  estimated  that  with  these  roads  in  operation  the  re- 
ceipts from  this  traffic  arrangement  will  be  sufficient  to  pay 

all  fixed  charges  on  the  line. 
ROUTE  SELECTED 

The  route  traversed  is  the  main  north  and  south  highway  out 
of  Columbus.    From  Columbus  to  Delaware  the  line  parallels 

TRESTLE  AT  SLATE  HILL  NEAR  ENTRANCE  TO  GLENMARY  PARK 

Prospect  within  sixty  days  and  to  Marion  before  the  close  of 
the  summer.  Right  of  way  has  been  secured  for  a  branch  to 
Richwood,  which  will  be  built  this  summer.  Extensions  north 
of  Marion  have  been  planned,  but  the  exact  terminal  points 

have  not  been  decided  upon.    It  is  certain,  however,  that  con- 

the  Big  Four  and  I^ennsylvania  on  one  side  and  the  Hocking 

\'alley  on  the  other,  the  steam  roads  being  from  i  mile  to  2 
miles  on  either  side.  So  far  as  the  suburban  traffic  is  con- 

cerned the  electric  has  considerable  advantage  over  the  steam 
roads,  since  it  touches  all  the  towns  and  hamlets  on  the  old 

stage  route,  while  the  steam  roads  do  not.  Be- 
tween Columbus  and  Delaware  the  pike  is  very 

J thickly  settled,  the  a
verage  population  bei

ng 
about  2000  to  the  mile  outside  the  incorporated 

country  towns.  North  of  Delaware  is  rich 
farming  country  with  an  average  population 
of  800  to  the  mile  outside  the  towns.  The 

points  touched  and  their  population,  and  the 

  distance  from  Columbus  are  shown  in  the  ac- 
companying table : 

Distance 

Population        From  Columbus 
Columbus    133,000  .  .  Miles 

Clintonville  .  .        2,000  8  " 
Worthington  .  800 
Stratford    250 
Delaware  ....  10,000 
Radnor    300 
Prospect    L250 
Richwood  .  . ..  1,400 
Owens    250 
Marion    17.500 

II 

23 

25 

33 

38 

46 

43 

47 

COMBINATION  OF  GAGES  IN  COLUMBUS 

nection  will  be  made  which  will  afford  through  routes  between 
Cleveland,  Toledo  and  Columbus. 

Aside  from  the  business  of  its  own  line  the  road  forms  the 

natural  entrance  to  Columbus  for  other  roads  now  under  con- 
struction or  projected.  At  Delaware  it  will  connect  with  two 

lines  already  under  construction,  while  at  Marion  connection 
will  be  afforded  with  three  lines  for  which  all  arrangements 

168,750 

Clintonville  is  a  beautiful  suburban  town  inhabited  largely 
by  people  who  do  business  in  the  city.  Worthington  prides 
itself  on  having  once  been  larger  than  Columbus.  In  the  early 

2o's,  when  it  was  decided  to  move  the  State  capital  from  Chilli- 
cothe  to  the  central  portion  of  the  State,  Worthington  came 
within  one  vote  of  securing  the  prize.  The  town  has  hardly 
recovered  from  the  disappointment  of  the  failure,  and  has  laid 

have  been  made.   Under  traffic  arrangements  already  perfected     dormant  ever  since,  until  the  improved  transportation  facilities 
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of  recent  years  have  put  new  life  into  the  place.    Delaware  is 
the  seat  of  a  large  college,  which  is  attended  by  nearly  2000 
pupils,  and  it  is  the  capital  of  Delaware  County.    Marion  is  the 
capital  of  Marion  County  and  is  a  live  manufacturing  town. 

HISTORY  OF  THE  SYSTEM 

The  Columbus,  Delaware  &  Marion  Railway  is  the  out- 
growth of  a  series  of  projects  that  have  at- 

tempted to  occupy  the  territory  between  Co- 
lumbus and  Delaware.    The  Columbus,  Clin- 

tonville  &  Worthington  Railway  was  built  in 
1893,  and  extended  from  North  Columbus  to 
Worthington.   The  following  year  A.  Sullivan 
built  a  line  from  Worthington  to  Flint,  but  it 
was  operated  for  a  short  time  only  as  a  horse 
car  line.    In  1901  James  Holcomb  and  J.  E. 
Lattimer,  of  Cleveland,  purchased  the  Colum- 

bus,   Clintonville   &   Worthington,    and  the 
Delaware  City  Railway,  and  proceeded  to  se- 

cure right  of  way  for  a  connecting  line,  calling 
the    company    the    Columbus,    Delaware  & 
Marion  Railway.    About  the  same  time  the 
Columbus,   Delaware   &   Northern  Traction 

Company  was  formed  by  John  G.  Webb,  H. 
A.  Fisher  and  others,  who  had  been  interested 
in  building  other  lines  out  of  Columbus.  Both 
companies  did  considerable  grading,  and  after 
a  long  series  of  legal  disputes  the  Cleveland 
people  finally  sold  out  to  Messrs.  Webb  and 
Fisher,  who  completed  the  road,  retaining  the 
name  of  the  Cleveland  company.    Mr.  Sullivan  undertook  to 
sell  the  Worthington-Flint  line  at  the  same  time,  but  the  fran- 

chise was  of  questionable  value  because  of  non-operation,  be- 
sides being  for  a  highway  line,  so  the  company  declined  to  buy, 

but  Mr.  Sullivan  had  possession  through  Worthington,  and 

down  Sununit  Street,  the  route  directly  down  High  Street  being 
unavailable  because  of  the  broad  gage  (5  ft.)  of  the  Columbus 
Railway  Company.  Later  the  Summit  Street  franchise  was 
sold  to  the  Central  Market  Street  Railway  Company,  which 
was  organized  by  allied  interurban  interests  for  the  purpose  of 
operating  a  standard  gage  city  system.    In  approaching  the 

s'n;i-;i.  nuiix;!';  a  t  s  i  ka  i  i'Oki > 

thus  delayed  coiistruclimi  work  fur  a  considerable  time,  unlii 
the  Columbus,  Delaware  &  Marion  put  several  hundred  men 
at  work  overnight  and  tore  up  the  line,  relaying  wilii  ils  own 
tracks  and  completing  the  work  before  morning. 

TEKMIX.M.  I'ACILI'J  lES 
For  entrance  to  Columbus  the  company  secured  a  franchise 

STONE  CRUSHER  AND   BALLAST  CARS 

center  of  the  city  it  was  necessary  to  utilize  Fourth  Street, 
already  occupied  by  the  Columbus  Railway  Company,  and  this 
called  for  the  laying  of  a  third  rail  for  the  standard  gage.  The 

combination  track,  together  with  the  combination- special  work, 
are  shown  herewith.  The  combination  track  was  formed  by 

bolting  two  grooved  rails  together, 
the  bolts  passing  through  a  cast  steel 
plate,  which  is  placed  between  the 
sides  of  the  rails  to  make  a  solid 

joint. 

All  cars  operate  to  the  union  inter- 
urban station  located  on  Gay  Street, 

near  High  Street,  in  the  center  of  the 

city,  which  is  equipped  for  both  pas- 
sengers and  freight.  Cars  operate  on 

hourly  headway  from  Columbus  to 
Delaware,  and  there  is  a  local  car 

operating  on  half-hourly  headway 
between  Columbus  and  Worthington, 
taking  the  place  of  the  old  Columbus, 
Clintonville  &  Worthington  car. 

At  Delaware  the  company  operates 

7  miles  of  city  system  on  fifteen- 
minute  headway.  This  system  com- 

prises two  city  loops  and  three  lines 
on  main  streets,  connecting  all  the 

railway  stations  and  affording  excel- 
lent service  for  a  town  of  this  size. 

The  traffic  arrangement  in  Colum- 
bus is  a  most  desiralile  one.  The  city 

company  gives  only  fifteen-minute 
headway,  and  the  interurban  cars  are 
scheduled  to  arrive  lietween  the  city 

cars,  so  there  is  no  dela\'  in  enter- 
ing the  city,  (  ars  do  not  stoj)  for  local  passengers,  and  desi)ite 

the  fact  that  this  route  is  considerably  longer,  tlie  seiiedule  to 
tlie  center  of  the  city  is  ten  minutes  faster  than  if  the  cars  went 
directly  down  High  Street,  following  the  cars  of  tlie  Columbus 
Railway  Company.  The  traffic  arrangement  is  on  the  Dayton 

|)lan,  the  city  company  taking  one-half  of  the  city  fare  for 
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through  passengers  and  all  of  the  fares  derived  from  local 
passengers.  Each  car  is  equipped  with  a  Sterling-Meeker 
two-face  register,  and  upon  entering  and  leaving  the  city 
the  conductor  rings  up  the  number  (if  through  passengers 
in  the  car.  All  through  tickets  read  U>  or  from  the  union 
passenger  station.  Passenger  rates  are  considerably  less 
tlian  2  cents  per  mile.  In  connection  with  other  roads 
entering  Columbus  the  company  sells  mileage  books,  good 
for  the  holder  on  any  of  the  lines,  at  the  rate  of  cents 
per  mile;  $6.25  for  500  miles  and  $12.50  for  1000  miles. 
The  steam  roads  operating  between  Columbus  and  Dela- 

ware have  combined  to  fight  the  electric  road  for  this 
business,  and  they  are  selling  twenty-ride  tickets  at  $8,  which 
meets  the  single-trip  ticket  of  the  electric  road.    These  tickets 

TYPICAL    LINE  SCENE 

are  interchangeable  on  any  of  the  suburban  trains  of  the  three 

roads,  'idie  electric  people  claim  that  on  account  of  the 
numerous  advantages  of  their  mileage  books  this  action  has 
not  deprived  them  of  the  business  of  the  commuters  along  the 
hue.  As  soon  as  the  track  can  be  placed  in  suitable  condition 
it  is  the  intention  to  put  on  limited  cars  which  will  inake  the 
through  run  in  one  hour,  about  the  same  time  made  by  the 
steam  roads,  with  the  added  advantages  of  landing  passengers 
in  the  business  districts  of  both  Delaware  and  Columbus. 

ROADBED    AND  TRACK 

Between  North  Columbus  and  Delaware  the  line  parallels 
the  highway  except  where  it  passes  through  villages,  and  then 
it  takes  the  center  of  the  street.  Right  of  way  is  20  ft.  wide, 

.-.nd  it  is  separated  from  the  highway  by  a  ditch  and  a  fence. 
'J'he  inside  line  is  also  fenced.  .North  of  Delaware  the  right 
of  way  is  from  50  ft.  to  125  ft.  wide  across  country,  closely 
paralleling  the  Hocking  Valley  Railway.  From  Delaware  to 
Prospect  13  miles  is  practically  a  tangent,  and  it  has  been 
selected  by  the  General  Electric  Company  as  a  place  for  making 
high  speed  tests.  On  the  Columbus-Delaware  section  the 
maximum  grade  is  2  per  cent  except  for  one  3^  per  cent  grade, 
which  is  to  be  lowered.  North  of  Delaware  the  grade  limit  is 
1  '-2  per  cent.  There  are  very  few  curves  except  in  the  cities, 
and  none  of  them  are  over  4  degs.,  adapted  for  high  speed. 
The  company  was  unable  to  find  gravel  along  its  line,  so  it 

purchased  a  stone  (juarry  near  Stratford  and  is  ballasting  the 
entire  line  with  crushed  stone.  The  crusher  and  construction 

cars  are  illustrated  herewith.  Track  is  of  70-lb.  A.  S.  C.  E. 
section  in  30-ft.  lengths.  The  company  experimented  with  bonds 
on  the  Cohnnbus-Delaware  section,  and  used  three  types, 
namely,  American  Steel  &  Wire,  Ohio  r>rass  and  Morris  Ijonds. 
Rails  are  cross  bonded  every  1500  ft.  with  0000  Ohio  Brass 
bonds.  Switches  are  400  ft.  long,  with  79-ft.  leads.  No.  10 
frogs  are  used,  with  high  switch  stands  equipped  with  oil 

DETAILS   OF  TRANSMISSION  POLE 

lamps  and  targets.  At  a  number  of  dangerous  road  crossings 
the  company  has  installed  Parish  gong  signals.  These  start 
ringing  when  the  car  is  within  1200  ft.  of  the  crossing,  and  are 
operated  by  the  trolley  wheel  tripping  a  switch  attached  to  the 
trolley  wire.  There  are  few  cuts  or  fills  but  there  are  several 
very  good  bridges,  two  of  which,  a  double  girder  and  a  long 
trestle,  are  illustrated  herewith.  The  trestle,  which  is  990  ft. 
long  and  65  ft.  high,  is  an  unfortunate  structure  owing  to  the 
Ijeculiar  land  formation  of  slate  shale.  The  bank  slides  con- 

tinually, and  although  the  company  has  spent  a  large  amount 
of  money  in  driving  piling  and  filling  the  bank  it  is  impossible 
to  keep  the  Ijridge  in  line.  The  trestle  is  well  built,  and  of 
course  perfectly  safe,  but  the  company  has  abandoned  hope  of 
keeping  it  in  shape  for  high  speed  and  will  fill  the  entire  ravine, 
requiring  something  like  300,000  ft.  of  dirt.  Old  settlers  claim 
that  the  large  tree  to  the  left  of  the  liridge  shown  in  the  cut  has 
slid  50  ft.  in  as  many  years. 

OVERHEAD 

The  pole  line  over  the  majority  of  the  road  is  35  ft.  tall, 
spaced  100  ft.  apart.  The  poles  between  North  Columbus  and 

Worthington  are  40  ft.  tall,  with  a  6-ft.  cross  arm  near  the 

top,  carrying  the  lines  of  the  Columbus  Citizens'  Telephone 
Company,  under  an  arrangement  which  was  inherited  from  the 
old  Columbus,  Clintonville  &  Worthington  road.  All  poles  are 
])ainted  black  to  a  height  of  10  ft.,  with  the  balance  white. 
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This  feature,  together  with  the  white  rock  ballast,  gives  the 
line  a  very  clean  appearance. 

Details  of  the  overhead  work  and  high-tension  line  as  well 
as  track  are  shown.  Side  arms  are  of  i>-2-in.  pipe,  9  ft.  long, 
guyed  to  the  pole.  Two  0000  grooved  trolley  wires  are  used. 
The  west  wire  is  continuous  from  one  end  of  the  road  to  the 

other  without  connecting  with  switch  pans,  all  switches  being 
on  the  east  side  of  track.  This  leaves  the  line  open  for  high- 

speed limited  cars.  The  east  line  is  continuous  over  the  main 
track,  but  contains  switch  pans  for  sidings.  Great  care  has 
been  exercised  in  the  construction  of  the  high-tension  lines,  as 
33,000  volts  are  used  in  transmission.  Absolutely  no  iron  is 
used  at  the  top  of  the  pole,  e.xcept  the  through  bolt  which 
holds  the  cross  arm.  This  cross  arm  is  4  ins.  x  5  ins.  and  4>^  ft. 
long.  Pins  are  16  ins.  long  and  No.  100  Loche  porcelain  insu- 

lators are  used.  Two  of  these  are  mounted  on  the  ends  of  the 
cross  arm,  while  the  third  is  on  the  ridge  pin,  forming  a  35-in. 
triangle.  The  top  of  the  pole  is  cone  shaped,  and  in  this  is 
bored  a  2-in.  hole  5^2  ins.  deep.  The  pin  is  driven  into  this 
and  is  secured  by  a  ̂ -in.  round  oak  pin  5  ins.  long.  A  5-in. 
porcelain  plate  is  placed  around  the  base  of  the  pin,  and  is 
provided  with  a  raised  groove,  which  prevents  the  dampness 
from  getting  into  the  top  of  the  pole  around  the  pin.  Trans- 

mission wires  are  copper.  No.  2  and  No.  3,  as  required.  Braces 
for  the  cross  arms  are  oak,  pinned  with  oak  pins  to  cross  arm 

STANDARn  CAR 

and  pole.  Two  Garton-Daniels  lightning  arresters  are  used 
to  the  mile. 

POWER  EQUIPMENT 

The  power  equipment  and  methods  of  distribution  are  en- 
tirely on  a  temporary  basis.  In  anticipation  of  extensions 

north  of  Marion  it  has  been  decided  to  erect  the  main  generat- 
ing station  at  that  point,  which  will  eventually  be  the  center 

of  the  system.  Plans  for  this  station  are  being  prepared  and 
contracts  will  shortly  be  let.  It  has  been  settled  that  the 
original  installation  will  comprise  three  2000-kw  steam  tur- 
bines. 

The  present  power  station  is  located  at  Stratford  at  the  falls 
in  the  Olentangy  River.  The  company  purchased  the  ruins  of 
an  ancient  paper  mill,  and  from  the  solid  stone  walls  recon- 

structed the  building  into  the  present  plant.  The  building  faces 
the  river  and  the  old  mill  was  formerly  operated  by  a  water- 
wheel  in  the  race  near  the  falls.  The  company  is  not  at  present 
operating  the  water  power  because  of  its  varying  efficiency. 
It  is  claimed,  however,  that  in  the  wet  season  500  hp  can  be 
derived,  and  an  average  efficiency  the  year  round  of  200  hp. 
The  company  owns  the  water  right  and  proposes  to  utilize  it 
later.  The  engine  room  of  the  building  is  40  ft.  x  80  ft,  and 
the  boiler  room  46  ft.  x  56  ft.  A  trestle  has  been  erected  at 
the  side  of  the  boiler  room,  and  coal  is  dumped  in  bins  below, 
having  a  capacity  of  twenty-five  cars. 

Three  250-hp  Heine  boilers  are  in  use  and  two  more  are 
being  installed.  The  boil  ers  are  hand  fired,  and  they  use 
Hocking  Run  of  mine  coal.  Safety  valves  are  set  at  140  lbs. 
The  present  power  equipment  was  intended  for  temporary  ser- 

vice, only,  and  includes  several  types  of  apparatus.  There 

is  a  jVIcIntosh  &  Seymour  twin  tandem-compound  four-cylinder 

engine,  turning  at  127  r.  p.  m.,  and  belted  to  a  four-pole 
General  Electric  railway  generator  of  400-kw  capacity.  On  the 
other  side  of  the  room  there  is  a  Porter-Allen  single  cylinder 
engine,  turning  at  150  r.  p.  m.,  developing  500  hp  normal, 
direct  connected  to  a  six-pole  General  Electric  400-kw  machine. 
'Jdicn  there  is  an  Armington-Sims  high-speed  vertical  engine 
turning  at  260  r.  p.  m.,  and  developing  250  hp,  which  is  belted 
to  a  four-pole  Westinghouse  generator  of  200  kw  capacity, 
in  the  engine  room  there  is  also  a  Cochrane  heater  and  Sorg 

purifier,  rated  at  1200  hp.  In  the  basement  below,  and  con- 
ne:ted  to  the  two  large  engines,  is  a  500-hp  Dean  condenser  of 
the  jet  tvpe.  There  are  also  two  pumps,  one  operating  the 

condensing  system  and  the  other  the  feed-water  heater  and 
purifier,  and  they  are  arranged  to  pump  either  way. 

ELECTRIC. \L   DIS'I  Ki  I'.UTION 
Of  course  the  feeder  system  is  at  present  on  a  temporary 

basis.  The  company  is  building  sub-stations  at  Worthington, 
Stratford  and  Prospect,  wliich  eventually  will  be  operated  from 

the  Marion  power  station  through  the  33,000-voIt  lines.  Just 
now  the  entire  line  from  Columbus  to  Delaware,  including  the 

MOTORMAN'S   CAB  AND  END  CAR,   SHOWING  TURN-UP  SIDE 
SEATS,   LEAVING   SPACE    FOR  BASKETS 

Delaware  city  lines,  is  being  operated  by  a  single  500-hp  unit. 
The  sub-stations  will  be  completed  as  soon  as  possible.  The 
station  at  Stratford  will  be  equipped  with  two  300-kw  rotary 
converters,  which  will  be  run  inverted  and  will  furnish  alter- 

nating current  to  the  sub-stations  at  Worthington  and  Pros- 
pect, which  in  turn  will  feed  their  portions  of  the  line  each  way, 

while  the  central  section,  including  the  Delaware  city  lines,  will 

lie  fed  directly  from  the  power  house.  The  high-tension  line 
north  runs  entirely  around  Delaware. 

Under  the  present  arrangement  there  are  three  feeder  panels 
on  the  switchboard.  One  panel  feeds  two  0000  trolley  wires 
and  one  0000  aluminum  feeder  south  of  Stratford ;  ultimately 

this  will  feed  only  half-way  to  Worthington,  but  at  present 

i*^  supplies  clear  to  Columbus.  The  second  panel  feeds  two  0000 
trolley  wires  and  one  0000  aluminum  feeder  from  Stratford  to 
the  North  Delaware  line,  including  the  city  system.  By  means 
of  pole  switches  in  Delaware  any  line  or  any  loop  of  the  city 
lines  can  be  cut  out,  should  it  be  necessary  at  any  time  to  turn 
the  full  pressure  into  the  main  line.  The  third  feeder  panel 
controls  a  No.  3  aluminum  wire  around  Delaware,  extending 

half-way  to  Prospect.  Under  the  ultimate  arrangement  the 
.Stratford  water  power  will  be  utilized  with  a  direct-connected 
generator  to  supply  a  battery  of  264  cells  to  be  installed  in  the 
present  power  house,  and  the  present  generating  equipment  will 
then  be  dismantled.    The  storage  battery  will  feed  in  series 
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with  the  direct  current  side  of  the  Stratford  sub-station,  and  it 
will  be  of  great  advantage  in  handling  heavy  loads  to  and  from 
Stratford  Park  or  in  event  of  heavy  loads  on  the  city  lines. 

CAR    JIOlSE    and    repair  SHOPS 

Adjoining  the  present  power  house  the  company  is  preparing 
to  build  a  large  car  house  and  repair  shop.  The  building  will 

have  stone  walls  with  steel-trussed  roof,  and  will  be  127  ft.  x 
140  ft.,  with  eight  parallel  tracks  provided  with  pits  and  other 
necessary  appliances.  The  company  is  now  closing  contracts 

for  machine  tools  and  other  equipment  necessary  for  handling- 
all  the  repair  work  of  the  system. 

KOLLIN'G  STOCK 

At  present  the  company  has  in  regular  operation  six  very 

6C-FT.    EXCURSION  CAR 

fine  passenger  coaches;  four  were  built  by  the  G.  C.  Kuhlman 
Company,  of  Cleveland,  and  two  by  the  Jewett  Car  Company 
at  Newark.  One  of  these  Jewett  cars  was  displayed  at  the 
Detroit  convention  last  fall  as  the  latest  product  of  the  Newark 

comjjany's  factory.  The  cars  are  of  the  same  general  pattern. 
They  are  50  ft.  over  all,  38-ft.  body,  8  ft.  6  ins.  wide  and  9  ft. 
high.  They  seat  fifty-four  passengers ;  sixteen  in  the  smoking 
compartment.  They  have  Hale  &  Kilburn  walk-over  seats 
finished  in  rattan  in  the  smoker  and  plush  in  the  passenger 
compartment;  the  Kuhlmans  have  green  seats  and  the  Jewetts 
blue  plush.  Toilet  room  and  water  cooler  are  located  between 
the  compartments.  The  cars  are  heated  with  Consolidated 

electric  heaters.  The  interior  finish  is  solid  mahogany.  Win- 
dows are  the  double  Pullman  type.  They  have  Christensen  air 

brakes  equipped  for  nudtiple  control.  Mosher  arc  headlights. 

For  the  suburban  service  from  Columbus  to  Worthington 
there  are  three  42-ft.  Jewett  cars  with  32-ft.  bodies.  They  have 
St.  Louis  M.  C.  B.  trucks  and  are  equipped  with  four  35-hp 
General  Electric  motors  and  K-12  controllers.  For  summer 
traffic  and  excursions  they  have  just  received  from  the  Jewett 
shops  two  of  the  largest  cars  ever  built  for  electric  service. 

They  seat  eighty-four  people,  two  in  a  seat.  The  end  seats  are 
placed  lengthwise  and  can  be  raised  when  it  is  desired  to  carry 
picnic  baskets.  Interior  finish  is  of  oak  and  seats  are  all 
rattan.  The  windows  drop  level  with  the  seats,  making  them 
practically  summer  cars.  They  are  fitted  with  the  same  general 
equipment  as  the  regular  passenger  cars.  Interior  and  exterior 
views  of  these  cars  are  presented  herewith. 

For  freight  service  the  company  has  provided  two  55-ft. 
express  cars,  built  by  the  Kuhlman  Car  Com- 

pany. These  cars  are  of  unusual  weight  and 
are  very  strong.  They  have  steel  sides  and  are 
provided  with  two  large  doors  on  each  side. 
The  side  sills  are  8-in.  channels  running  the 
whole  length  of  the  car.  Bumpers  are  j/^-in.  x 
i2-in.  steel  plates.  Cars  have  double  floors  and 
are  open  from  end  to  end.  They  are  to  be 
heated  with  Smith  hot-water  heaters  in  order 
that  they  may  handle  perishable  goods. 

In  its  city  service  the  company  operates  seven 
closed  cars  and  six  open  cars.    They  are  of 
the  small  single  truck  pattern,  and  have  two 

Westinghouse  25-hp  motors  each. 
FREIGHT   AND  EXPRESS 

It  is  believed,  and  with  good  reason,  that  the  package  freight 
business  will  form  a  very  heavy  part  of  the  gross  receipts  when 
the  service  is  in  full  operation.    There  is  a  large  amount  of 
truck  farming  in  the  district  between  Delaware  and  Columbus, 
and  the  steam  roads  give  very  poor  service.    Deliveries  are 
seldom  made  the  same  day,  and  in  winter  goods  frequently 
freeze  over  night.    This  is  the  reason  for  the  electric  company 
heating  its  express  cars.   The  company  has  a  contract  with  the 
Delaware  &  Magnetic  Springs  Railway  to  run  its  freight  car 
over  to  Magnetic  Springs,  where  there  is  a  famous  spring  of 
mineral  water.    Columbus  is  to  be  made  the  main  distributing 
point  for  the  water,  and  a  carload  per  day  is  guaranteed  the 
Columbus,  Delaware  &  Marion.    Freight  is  to  be  handled  under 
the  standard  steam  classification,  but  the  rates  are  somewhat 

higher  than  ordinary  steam  freight.    Milk  is  to  be  handled  on 
a  sliding  scale  as  follows:    One  mile  to  15  miles,  1.2  cents  per 

INTERIOR   EXCURSION    CAR,   SHOWING   WIDE   CROSS  SEATS 

Nichols-Lintern  air  sanders,  high  speed  Providence  fenders, 
and  are  equipped  with  the  General  Electric  type-M  train  con- 

trol system.  The  "dead  man's"  handle  is  fitted  with  a  special 
shroud,  so  that  it  is  impossible  to  plug  the  switch.  They  are 

mounted  on  Peckham  M.  C.  B.  No.  32  truck,  which  has  a  7-ft. 
wheel  base.  The  Kuhlmans  have  four  Westinghouse  No.  76 
motors  and  the  fewctts  four  General  Electric  No.  73. 

STR.\TFORD     PARK  PAVILION 

gallon  ;  16  miles  to  25  miles,  1.5  cents  per  gallon ;  26  miles  to  45 
miles,  2.5  cents  per  gallon;  46  miles  to  70  miles,  3  cents  per 
gallon  ;  cans  returned  free. 

PARKS  AND  OTHER  ATTRACTIONS 

As  a  route  for  pleasure  seekers  the  Columbus,  Delaware  & 
Marion  will  probably  secure  more  of  this  class  of  business  than 
any  of  the  roads  out  of  Columbus.  Between  Columbus  and 
Delaware  the  line  follows  the  Olentangy  Valley,  while  between 
Prospect  and  Marion  the  road  skirts  the  Scioto  River,  both 
affording  much  beautiful  scenery.  Aside  from  this  the  road 

's  rich  in  pleasure  resorts.    At  Olentangy  Park,  North  Colum- 
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bus,  a  popular  resort  for  Columbus  people,  the  company  has 
aranged  to  run  a  spur  line  into  the  grounds,  and  will  force  the 
Columbus  Railway  Company  to  divide  the  Intsiness  to  and  from 
the  resort. 

At  the  north  end  of  the  Slate  Hill  trestle,  which  is  illustrated 

herewith,  the  company  has  secured  fifty-four  acres,  and  is 
])!anning  to  make  extensive  improvements,  with  a  view  to 
making  it  a  picnic  ground  for  Columbus  people.  Shelter 
houses,  platforms  for  games  or  dancing,  swings,  tables,  benches, 
croquet  grounds  and  other  features  will  be  installed.  Not  far 
irom  this  park  is  a  tract  of  2000  acres  which  the  government 
is  seriously  considering  with  a  view 
tc  establishing  a  military  post. 
At  Greenwood  Lake,  north  of 

Delaware,  the  city  line  connects  with 

(Ireenwood  Park,  a  private  enter- 
prise. There  are  forty  acres  of 

wooded  ground  with  shelter  houses, 

stage,  bowling  alley  and  other  at- 
tractions. This  park  is  very  popular 

with  Delaware  peo])le. 
Still  another  resort  on  this  line  is 

Cast  Grove,  near  Prospect,  which  is 
a  favorite  camp  meeting  and  picnic 
grounds  for  that  section  of  the  State. 
Heretofore  the  railroads  have  had 

heavy  summer  traffic  to  and  from 
this  point,  hnl  this  spring  the  electric 
cars  will  run  directly  through  the 
grounds. 
The  most  popular  resort  on  the 

road  is  Stratford  Park,  located  near 

the  power  house,  3  miles  south  of 
Delaware.  The  company  owns 

twenty-two  acres  on  both  sides  of 
the  river,  and  has  erected  the  hand- 

some pavilion  herewith  illustrated.  It 

has  a  large  dance  floor,  stage,  dressing  compartments,  restau- 
rant and  other  features.  These  are  divided  by  glass  partitions, 

and  it  maybe  closed  and  heated  in  winter.  The  pavilion  is  given 
free  of  charge,  with  heat  and  light,  to  parties  guaranteeing  a 
special  car  at  $35,  or  it  is  rented  for  $10  an  evening  to  Dela- 

ware parties  who  pay  a  5-cent  fare.    The  company  has  in- 

stalled a  number  of  steel  boats,  built  liy  the  Michigan  Boat 
Company,  and  these  are  much  in  use.  The  picnic  grove  is 
located  across  the  river,  and  this  is  reached  by  a  ferryboat, 
which  is  operated  by  a  cable  and  hand  windless.  A  restaurant 
IS  conducted  by  a  competent  caterer,  and  arrangements  may  be 
made  for  anything  from  a  simple  luncheon  to  an  elaborate 
dinner.  If  desired  the  company  arranges  to  serve  supper  or 
refreshments  on  the  car.  The  Olentangy  River  at  this  point  is 
especially  picturesque,  and  is  rendered  doubly  interesting  by 

the  falls  which  are  within  a  stone's  throw  of  the  pavilion,  as 
will  be  seen  in  the  accompanying  illustration.     The  picnic 

mm 

I'AVIMMN    A  I'    STRATI''!  lUD 

NTEW  OF  PAVILION  AT  OLENTANGY  FALLS 

grove  is  furnished  with  lienches,  tables,  swings  and  other  fea- 
tures which  will  add  to  the  comfort  of  guests. 

ORGANIZATION 

The  Columbus,  Delaware  &  Marion  Railway  Company  has  a 
capital  stock  of  $[,500,000,  of  which  $500,000  is  6  per  cent 
cumulative  preferred  and  the  balance  common.    There  is  an 

issue  of  $1,000,000  5  per  cent  gold  bonds  covering 
the  entire  property. 

The  organization  of  the  management  has  been 
completed  in  all  departments.  The  officers  are : 
John  G.  Webb,  president;  T.  A.  Simons,  vice- 
president;  J.  M:.  Lorens,  secretary;  W.  A.  Black, 
treasurer;  H.  A.  Fisher,  general  manager;  Lee 
D.  Fisher,  chief  engineer;  G.  G.  Crane,  master 
mechanic;  E.  W.  Chandler,  purchasing  agent;  A.  L. 
Neereamer,  general  passenger  and  freight  agent. 
Mr.  Webb  was  one  of  the  chief  promoters  of  the 
Dayton,  Springfield  &  Urbana  Railway  and  of  the 
Columbus,  London  &  Springfield  Railway.  Mr. 

F'isher  was  also  one  of  the  chief  promoters  of  the 
Columbus,  London  &  Springfield  Railway  and  the 
Central  Market  Street  Railway,  and  for  two  years 
was  general  manager  of  the  two  lines  mentioned. 
He  sold  out  his  interests  in  these  roads  to  take  up 
the  Columbus,  Delaware  Marion  proposition.  Lee 

D.  F^isher  was  prominently  identified  with  the  build- 
ing of  all  the  lines  mentioned  here  as  well  as  the 

Columbus,  Buckeye  Lake  &  Newark  road.  He  has 
entire  charge  of  the  engineering  and  construction 
work  on  the  Columbus,  Delaware  &  Marion.  The 
writer  is  indebted  to  him  fur  nuich  of  the  infnrma- 
tion  presented  herewith. 
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WESTINGHOUSE  MOTORS  FOR  THE  RAPID  TRANSIT 
SUBWAY,  NEW  YORK 

As  stated  in  the  last  issue  the  motor  equipment  contract  for 
the  cars  of  the  Interborough  Rapid  Transit  Company,  more 
popularly  known  as  the  New  York  subway,  was  divided  be- 

WESTINGHOUSE   NO.  86  MOTOR  MOUNTED  ON  TRUCK  FOR 

tween  the  Westinghouse  Electric  &  Manufacturing  Company 
and  the  General  Electric  Company. 

The  subway  company  will  operate  two  classes  of  train  ser- 
vice. The  first  will  consist  of  five-car  local  trains,  composed  of 

three  motor  cars  and  two  trailers,  making  an  average  speed  of 
approximately  i6  miles  per  hour.  The  second  will  be  eight-car 
express  trains,  comprising  five  motor  cars  and  three  trailers, 
and  the  requirements  of  the  franchise  include  the  maintenance 
of  an  average  speed  of  30  miles  per  hour.  The  same  motors  and 
gearing  will  be  used  for  both  classes  of  service.  Each  motor 
car  will  be  equipped  with  two  motors. 

The  motors  to  be  supplied  by  the  Westinghouse  Electric  & 
Manufacturing  Company  were  designed  especially  for  this 

purpose,  and  were  made  to  fit  the  particular  conditions  and  re- 
quirements involved.  One  of  these  requirements,  and  perhaps 

the  most  difficult,  was  that  of  designing  of  a  motor  of  large 
capacity  to  fit  into  a  limited  space.  As  a  result  the  present 

motors  are  probably  of  smaller  size  for  their 
output  than  any  ever  built  heretofore. 

These  motors,  known  as  "No.  86,"  are  of 
tl'e  heavy  railway  type,  similar  in  general  ap- 
jjearance  to  the  well-known  Westinghouse 
'■5C-C"  motor.  They  will  be  supported  on  the 
truck  by  nose  suspension.  The  normal  capa- 

city of  the  motor  is  300  amps,  at  570  volts, 
or  200  hp  for  one  hour.  With  this  current 
and  voltage  a  tractive  effort  of  4150  lbs.  is 

developed  at  the  periphery  of  a  33-in.  wheel, 
at  a  speed  of  19  miles  per  hour.  Although 
(Ic^igned  for  an  average  voltage  of  570,  the 
motor  will  operate  satisfactorily  with  voltages 
up  to  625.  It  will  carry  loads  up  to  500  amps, 
w'thout  injurious  sparking. 

The  motor  has  a  field  frame  of  cast-steel, 
divided  into  halves  on  the  line  of  the  centers 

of  armature  and  axle,  and  completely  sur- 
rovnding  the  axle.  There  are  thus  no  separate 
axle-liearing  caps,  and  the  number  of  pieces 
is  consequently  reduced  to  the  least  number 
])ossible  for  an  easily  accessible  motor.  The 
two  halves  of  the  field  are  held  together  by 

eight  bolts,  and  by  removing  these  the  top 
half  of  the  field,  can  be  readily  lifted  off 

and  access  gained  to  the  interior  for  inspection,  repairs  or  the 
removal  of  the  armature  or  field  coils.  When  the  top  field  is 
removed  the  lower  half  remains  suspended  from  the  axle  by 
stirrups,  which  are  permanently  attached  to  the  axle  bearings. 

The  four-pole  pieces  are  made  of  laminated  steel  punchings, 
held  between  heavy  end  plates  and  secured  by  rivets.  Each 
pole  piece  is  bolted  to  the  field  frame  by  three  bolts.  These 
bolts  do  not  pass  through  the  pole  pieces  but  terminate  in  a  long 
nut  inside,  thus  affording  a  smooth  unbroken  surface  and 
absolutely  rigid  poles. 

The  field  coils  are  made  of  copper  strap  wound  on  edge.  All 

SUBWAY  TESTS 

VERTICAL   SECTION   OF   WESTINGHOUSE  NO. RAILWAY  MOTOR 
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four  coils  are  exactly  alike  in  form  and  in  number  of  turns. 
The  insulation  between  turns  consists  of  asbestos  and  mica, 
held  in  place  by  shellac  and  baked  at  a  high  temperature  under 
heavy  pressure,  so  that  the  coil  and  insulation  make  a  solid 
mass.  The  completed  coil  is  sealed  in  a  curved  metal  case,  from 
which  it  is  insulated  by  molded  mica  made  like  the  V-rings  of 
a  commutator.  This  construction  gives  a  coil  which  is  abso- 

lutely fireproof,  moisture  proof  and  practically  indestructible. 
Each  coil  is  held  in  place  by  the  metal  case  or 
shell,  which  is  securely  bolted  to  the  frame. 
The  armature  is  20  ins.  in  diameter  and 

weighs  1930  lbs.  It  is  of  the  slotted-drum 
type,  and  is  composed  of  sheet  steel  punchings 
assembled  on  a  cast-iron  spider.  The  com- 
nnitator  is  also  carried  on  the  same  spider,  and 
shaft  may  thus  be  removed  and  replaced, 
should  this  ever  become  necessary,  witlinut 
disturbing  the  armature  winding  or  its  con- 

nection to  the  commutator.  The  winding  is 
of  the  two-circuit  type,  and  is  of  ventilated 
construction.  There  are  fifty-three  slots  and 
159  coils,  i.  e.,  three  coils  per  slot.  Each  coil 
consists  of  a  single  turn  of  copper  strap.  The 
three  coils  which  rest  in  each  armature  slot 

are  formed  and  insulated  before  being  put  in 
place.  They  are  placed  in  the  slots  without  Ijending  or  ham- 

mering, and  are  carefully  insulated  from  each  other  and  from 
the  core.  Each  conductor  is  continuous  between  commutator 

bars,  thus  giving  minimum  resistance  and  allowing  the  most 
effective  insulation  on  all  parts  of  the  conductor. 

The  coils  are  held  in  the  slots  by  wedges  of  special  un- 
shrinkable material,  which  will  withstand  a  high  degree  of  heat 

without  injury.  This  greatly  facilitates  the  removal  and  re- 
placing of  the  armature  coils. 

The  armature  insulation  consists  essentially  of  mica,  which 
extends  between  turns  at  all  points.  The  mica  is  protected  by 

a  sufficient  amount  of  fibrous  material  to  insure  against  de- 
terioration, due  to  mechanical  vibration.  This  fibrous  material 

is  treated  with  a  moisture  and  oil-proof  compound.  An  insula- 
tion is  thus  formed  which  has  fireproof  material  between  turns 

and  between  copper  and  iron  at  all  points,  and  is,  therefore, 
capal)le  of  withstanding  very  high  temperature  without  injury. 

The  commutator  is  composed  of  159  rolled  and  hard-drawn 
copper  bars.    These  bars  have  solid  necks  raised  above  the  sur- 

mica  of  a  hardness  that  insures  its  wearing  at  the  same  rate 
as  copper.  The  mica  separating  the  bars  from  the  rings  is 
1-16  in.  thick,  and  the  mica  ring  also  separates  the  bars  from 
the  commutator  spider.  The  wearing  surface  of  the  commuta- 

tor is  16%  ins.  in  diameter  and  gj4  ins.  long.  The  bars  are  of  a 
depth  which  allows  a  reduction  in  diameter  of  2  ins. 

The  brush  holders  consist  of  two  cast-brass  arms,  each 
secured  independently  to  the  conunutator  end  of  the  upper 

NO.   86   MOTORS    (_( I'l.KTE,    WITH    ll.VLUW  Xi\-\VI:ST1.\'(;HOUS1; 
SUSPEN.SION 

face  of  the  conunutator  with  milled  slots,  into  which  the  arma- 
ture bars  are  tightly  soldered.  The  bars  are  mounted  on  a 

cast-iron  spider  and  held  in  place  by  two  steel  V-shape  rings, 
one  of  which  serves  as  an  oil  guard  thoroughly  to  protect  the 
mica  from  oil  or  grease.  A  low  voltage  between  the  commuta- 

tor bars  is  secured,  decreasing  the  liability  of  flashing  from  any 
cause.    The  bars  are  insulated  from  each  other  by  sheets  of 

NO,  86  MOTORS  WTTii  U.VLDVV  i.\  W  £STINGliOUSE  SUSl^ENSION- 
UPPER  FIELDS  REMOVED 

frame  casting  by  a  special  vulcabeston-headed  bolt.  The  arms 
and  bolts  are  insulated  from  the  frame  by  fuller-board  and  mica 
bushings. 

Each  arm  carries  three  carbon  brushes,  ̂ -'^-in.  x  3-in.  in  sec- 
tions. The  brushes  slide  over  finished  surfaces  and  each  is 

pressed  on  the  commutator  by  a  spring  finger.  The  tension  of 
these  fingers  is  readily  adjustable  and  the  brush-holder  arm  is 
arranged  for  radial  adjustment  to  allow  for  wear  of  the  com- 

mutator. Copper  clips  are  bolted  to  the  carbon,  and  these  clips 
are  connected  by  flexible  shunts,  of  ample  capacity,  to  the  body 
of  the  brush  holder,  thus  relieving  the  springs  from  carrying 
the  current.  By  this  arrangement  each  brush  holder  can  be 
easily  removed  through  the  opening  above  the  commutator  by 
loosening  a  single  bolt. 

Field  and  armature  leads  extend  5  ft.  outside  the  motors,  and 
are  furnished  with  detachable  connectors.  The  bottom  field 
lead  is  brought  out  to  the  end  of  the  lower  field  frame  and 
carried  up  through  a  leader  on  the  end  of  the  upper  field  frame, 
avoiding  necessity  of  disconnecting  it  when  opening  the  motor. 

The  completed  motor  will  stand  an  insulation 
test  between  winding  and  motor  frame  of  4500 
volts,  alternating  momentarily,  or  a  test  of  3000 
volts  for  one  minute. 

The  armature  bearings  are  contained  in  hous- 
ings, which  are  securely  held  between  the  halves 

of  the  field  frame,  being  tongued  and  grooved  to 
the  frame  and  accurately  boweled.  At  the  pinion 
end  the  bearing  is  4}^  ins.  x  10  ins.,  and  at  the 
commutator  end  4  ins.  x  7  ins.  These  bearings 
are  provided  with  drip  grooves,  into  which  oil 
is  thrown  by  wiper  rings  on  the  shaft.  The  bear- 

ing boxes  are  of  phosphor  bronze,  lined  with 
babbitt  metal  well  grooved  for  oil.  The  axle 
boxes  are  made  to  suit  a  Oy^-in.  axle  and  are  12 ins.  long. 

Armature  and  axle  bearings  are  lubricated  by 
oil  fed  to  the  journals  by  waste,  in  accordance 
railway  practice.    The  oil  1)0xes  are  formed  so 

with  st;in<lar(l 

that  the  waste  will  pack  ilself  ;igainst  llie  journals.  The  oil 
liox  covers  are  lipped  and  hinged,  and  lilted  with  springs  that 
keep  the  lids  tightly  closed  or  hold  thcni  open  as  desired.  Drip 
boxes  are  provided  to  catch  all  waste  oil  so  that  no  oil  can  get 
into  the  motor. 

The  gears  are  solid,  of  cast-steel,  with  cut  teeth.  The 
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diametrical  pitch  is  2>i>  per  inch,  and  the  face  is  5  ins.  The 
pinions  are  forged  steel  with  cut  teeth.  They  are  taper  bored 
to  fit  the  shaft  and  are  held  in  place  by  a  nut  and  lock  washer. 
The  diameter  of  the  shaft  at  the  large  end  of  the  taper  is 

4^  ins. 
The  gear  case  is  made  of  malleable  iron  planed  to  a  tight 

joint,  with  a  suitable  opening  at  top,  having  a  hinged  cover. 
It  is  supported  at  the  ends  by  horns  cast  on  the  motor  frame, 
and  so  shaped  that  they  support  the  gear  case  without  side 
strain,  the  weight  being  carried  on  its  own  plane.  The  whole 
motor  can  be  dismantled  with  great  ease  and  despatch  without 
the  use  of  any  special  tools.  The  total  weight  of  motor,  gear, 
gear  case,  etc.,  is  about  6600  lbs. 

It  is  safe  to  say  that  the  performance  of  this  motor  in  every 

particular  will  uphold  and  add  to  the  world-wide  and  deserved 
leputation  of  Westinghouse  motors  for  efficiency,  durability 
and  low  cost  of  maintenance. 

IMPROVEMENTS  AT  ST.  JOHN,  N.  B. 

The  St.  John  Railway  Company,  which  controls  the  street 
railway,  gas  and  electric  lighting  business  in  the  city  of  St. 
John,  N.  B.,  is  planning  extensive  improvements  in  its  present 
power  station,  and  is  figuring  on  building  about  6  miles  of  new 
track.  Contracts  have  been  let  to  the  Canadian  General 

Electric  Company  for  a  new  650-kvv  direct-current  railway 
generator,  and  for  a  600-kw  and  a  300-kw  alternator.  The 
present  railway  equipment  will  be  retained  as  reserve  capacity. 

The  present  system  in  St.  John  consists  of  about  12  miles  of 
track,  74-lb.  T-rail  being  used,  except  on  curves.  The  company 
owns  22  cars  and  will  purchase  more.  The  winter  schedule 
now  recjuires  thirteen  cars,  two  of  which  are  operated  in 
shuttle  service  on  the  present  single-track  line  on  Douglas 
Avenue,  and  the  remaining  ten  in  the  c;ty  proper. 

Cars  in  St.  John  run  on  the  left-hand  track,  and  the  con- 
ductors collect  fares  with  a  portable  fare  box.  The  ecjuipments 

are  all  two-motor  Westinghouse  12-A's,  the  motors  being  rated 
at  30  hp,  with  the  exception  of  one  equipment,  which  is  com- 

posed of  two  50-hp  Walker  motors.  The  winter  cars  are  all 
vestibuled  and  are  heated  by  stoves.  The  fenders  are  of  simple 
construction,  arranged  to  fold  up  vertically  against  the  dasher 

when  not  in  use,  and  were  made  specially  for  the  company's service. 

The  topography  of  St.  John,  which  is  a  city  of  some  44,000 
people,  is  quite  hilly,  the  grade  on  the  King  Street  line,  opposite 
the  Royal  Hotel,  being  about  8.3  per  cent. 
The  company  sells  six  tickets  for  25  cents,  and  liljeral 

transfer  privileges  are  granted.  The  time  limit  on  the  transfers 
are  punched  out  of  a  dial  printed  upon  the  ticket  in  two  circles, 
one  indicating  the  hour  and  the  other  the  nearest  five  minutes. 

The  company's  power  station  is  located  on  Union  Street,  and 
the  electric  railway  apparatus  is  composed  at  present  of  one 

200-kw,  4-pole,  425  r.  p.  m.,  and  one  225-kw,  6-pole,  425  r.  p.  m. 
550-600-volt  Canadian  General  Electric  generator,  and  two 
500-550-volt  200-kw  Westinghouse  railway  units.  A  Mcin- 

tosh &  Seymour  horizontal  tandem  compound  engine  drives 

each  pair  of  generators  by  belts.  Each  generator  has  its  sepa- 
rate switches  and  ammeter  at  the  switchboard,  and  the  system 

is  electrically  fed  in  two  parts,  about  ten  cars  being  on  one 
section  and  three  on  the  other.  On  the  main  line  a  five-minute 
service  is  maintained.  About  fifteen  minutes  are  required  to 
go  from  the  center  of  the  city  to  the  bridges  across  the  St. 
John.    No  advertising  is  displayed  in  the  cars. 

Taken  as  a  whole,  the  street  railway  situation  in  St.  John 
suggests  immediate  expansion  and  improvements,  and  as  the 
city  itself  is  an  important  railroad  terminus,  with  the  excellent 

harbor  facilities  and  enjoying  an  important  commercial  posi- 
tion. The  officers  of  the  St.  John  Railway  Company  are :  James 

Ross,  of  Montreal,  i)resideiU  ;  J.  M.  Ivobinson,  of  St.  John,  vice- 
president,  and  M.  Neilson,  secretary  and  treasurer.  The  active 
management  is  carried  on  by  Mr.  Neilson,  to  whose  courtesy 
this  paper  is  indebted  for  most  of  the  aljove  information. 

 — 

TROLLEY  TRIPS  FOR  WHIST  PARTY 

The  interurban  lines  established  by  electric  railway  com- 
panies in  many  parts  of  the  country  have  done  much  to  pro- 

mote good  fellowship  between  residents  of  nearby  towns  along 
these  routes,  and  they  have  been  utilized  for  theater  parties. 

WHTST    TARTY    ON    AN    INTERURBAN  CAR 

excursions  and  other  pleasure  trips.  One  form  of  recreation 
that  promises  to  grow  popular  in  the  West  is  a  trip  on  a  parlor 
car  into  the  country  by  whist  clubs.  The  accompanying  cut 
illustrates  an  expedition  of  this  kind,  showing  a  whist  party 
given  on  one  of  the  handsome  interurban  cars  running  between 

Oshkosh  and  Neenah,  Wis.,  over  the  line  operated  by  the  Win- 
nebago Traction  Company.  The  car  was  tastefully  decorated 

with  flags  and  bunting,  the  floor  between  the  seats  and  in  the 
aisle  was  covered  with  rugs,  and  a  profusion  of  sofa  cushions 
gave  the  car  a  very  cozy  appearance. 

The  party  consisted  of  twenty-four  ladies,  who  engaged  in  a 
delightful  game  of  whist.  The  time  consumed  in  making  the 
trip  and  side  tracking,  where  refreshments  were  served,  was 
about  four  hours.  Buffet  lunch  was  served  from  the  express 
compartment  of  the  car.  Hot  coffee  was  served  from  the  rear 
vestibule,  where  waiters  in  white  were  in  attendance.  Card 
tables  were  provided  for  by  using  heavy  cardboard  cut  large 
enough  for  the  purpose,  and  being  supported  in  the  laps  of  the 

players. The  whole  arrangement  was  very  attractive  in  effect,  and  the 
party  was  pronounced  most  novel  and  entertaining. 

The  Chicago  General  Railway  began  selling  six  tickets  for 
25  cents  March  15.  It  also  announced  that  it  would  issue  and 
receive  transfers  to  and  from  intersecting  lines  of  other  com- 

panies ;  but  evidently  no  traffic  agreement  has  been  made,  as 
transfers  to  the  Chicago  General  cars  were  not  issued  by  other 
companies,  nor  were  Chicago  General  transfers  accepted  on  the 
foreign  lines.  A  similar  move  was  made  by  this  company 
several  years  ago  with  similar  results. 
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NEW  SUBWAY  IN  PHILADELPHIA LAYING  TRACK  IN  THE  NEW  YORK  SUBWAY 

Bids  for  the  construction  of  the  first  section  of  its  new  sub- 
way on  Market  Street  were  received  by  the  Philadelphia  Rapid 

Transit^  Company  on  March  16.  The  bids  are  now  being  con- 
sidered by  the  executive  committee  of  the  company,  consisting 

of  President  John  B.  Parsons,  George  D.  Widener,  William  H. 
Shelmerdine,  John  M.  Mack  and  Michael  Murphy.  It  is 
thought  that  the  contract  will  be  awarded  within  a  few  days, 
to  allow  the  contractor  to  commence 

construction  before  April  9,  the  time 
limit  fixed  by  the  franchise  ordi- 
nance. 

The  first  section  to  be  built  is  that 

from  Fifteenth  Street  to  Twenty- 
Second  Street,  in  which  there  will  be 

four  tracks,  besides  a  central  drain- 
age chamber.  A  section  of  the  con- 

struction proposed  is  presented  here- 
with, but  detailed  drawings  will  be 

published  later.  The  point  at  which 
the  section  shown  on  this  page  is 
taken  is  at  the  corner  of  Nineteenth 

Street,  at  which  there  is  a  way 
station  and  where  the  subway  is  74 
ft.  4  ins.  wide  between  walls.  Special 
attention  is  given  to  both  ventilation 
and  drainage  ;  four  exhaust  fans  will 
l3e  located  at  this  station,  while  two 
pumps  will  discharge  the  drainage 
water  from  a  pump  well  to  the 
Market  Street  sewer. 

It  is  the  intention  of  the  company 

when  the  entire  system  is  in  opera- 
tion to  run  both  express  and  accom- 

modation cars  on  separate  tracks. 
The  last  express  stops  going  west 
will  be  at  Fifteenth  Street,  and  after 
the  cars  leave  that  station  no  stop 

will  be  made  until  Thirty-Second  Street  is  reached.  The 
Schuylkill  River  will  be  crossed  by  means  of  a  new  bridge. 

In  width  and  depth  the  western  section  of  the  subway  will  be 
very  large.  From  the  top  of  the  street  grade  to  the  bottom  of 
the  drainage  well  the  distance  will  be  about  48  ft.   The  distance 

On  the  afternoon  of  March  14  Mayor  Low,  of  New  York, 
drove  the  first  spike  in  the  track  laid  in  the  New  York  subway. 
The  event  was  made  the  occasion  of  cjuite  a  large  gathering  at 
the  Sixtieth  Street  or  Columbus  Avenue  Circle  station  of  the 

subway,  which  has  recently  been  completed. 

Among  those  present  were  all  the  Rapid  Transit  Commis- 
sioners, including  President  A.  E.  Orr,  John  H.  Starin,  Wood- 

7^    9   ̂     D  way 
l^Uf^FPtCP-  TR9LLEY)  I  I.; 

pi/npj 

.SJailOiX  Ol''  .Sl'lSWAV  AT  NINETEENTH  STREET, 
PHILADELPHIA 

between  the  subway  roof,  which  will  be  built  of  steel  and  lined 
with  concrete,  and  the  street  grade  will  vary  from  3  ft.  to  6  ft! 
The  chambers  for  the  express  trains,  whicii  like  the  rest  o)  the 
subway  will  be  lined  with  concrete,  will  be  15' j  ft.  high  and 
11^  ft.  wide.  The  two  chambers  ff)r  the  way  trains  will 

occu])y  26  ft.  of  space  in  widlli  and  be  about  14'/^  ft.  high. 
The  platform  and  waiting  station  will  be  cominodiuus,  (jccupy- 
inir  in  width  abcnit  20  ft. 

-M.WUK  LOW  DRIVING  FIRST  SPIKE  IN  SUBWAY  TRACK,   MARCH  14 

bury  Langdon,  also  Contractor  John  B.  McDonald,  Secretary 
Evans,  President  of  the  Borough  Jacob  A.  Cantor,  Corporation 
Counsel  George  L.  Rives,  President  of  the  Board  of  Aldermen 

I'ornes,  John  VVhalen,  William  Barclay  Parsons,  R.  A.  C. 
Smith  and  many  others. 

Contractor  McDonald  led  the  official  party  to  the  spot 
selected  for  the  first  spike  to  be  driven.  A  handsome  hammer, 
gilded  with  silver  and  decorated  with  the  national  colors,  was 
ready,  and  was  handed  to  the  Mayor.  Contractor  McDonald 
then  took  a  silver  spike  from  his  pocket,  saying: 

"Mt.  Mayor,  this  is  the  first  spike  to  t)e  driven  for  the  tracks 

of  this'  railroad." 
The  spike  was  then  inserted  by  .Superintendent  C.  W.  Wil- 

son, of  Naughton  &  Company,  contractors  for  that  section  of 
the  tunnel,  in  the  hole  drilled  in  the  tie  to  receive  it.  The 

Mayor  then  grasped  the  hammer  and  sent  the  spike  home.  The 
s]3ike  was  then  wrenched  out  and  the  ceremony  was  over.  Mr. 
McDonald  is  to  present  the  spike  to  the  Mayor  after  it  has  been 
suilabl)'  inscribed. 

 ^♦^»  

THE  DETROIT  UNITED  RAILWAY  TRADE  MARK 

The  Detroit  United  Railway  Company  recently  conducted  a 
prize  competition  for  the  best  design  for  a  company  trade  mark 

ti'  be  used  on  all  the  company's  stationery  and  cars.  A  prize 
of  .$25  was  offered  for  the  accepted  design.  There  were  500 
designs  submitted.  The  one  finally  chosen  was  suggested  by 
W.  J.  Ryan,  of  Detroit,  and  will  be  reproduced  in  an  early  issue 
of  this  ])apcr. 
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TEST  OF  SUBWAY  MOTORS 

Before  selecting  the  car  equipment  for  the  subway  the 

Interborough  Rapid  Transit  Company,  of  New  York,  con- 
ducted an  investigation  into  the  merits  of  the  apparatus  sub- 
mitted by  the  General  Electric  and  Westinghouse  Companies, 

based  upon  the  requirements  of  the  service  in  which  they  were 
to  be  employed.  As  has  already  been  announced  the  contract 
for  motor  equipments  was  divided  between  the  companies 
named,  the  Westinghouse  No.  86,  which  is  described  elsewhere 
in  this  issue,  and  the  General  Electric  69,  which  was  described 

last  week,  being  selected.  Both  motors  were  especially  de- 
signed to  meet  the  requirements  of  the  subway  specifications. 

The  tests  were  the  most  extensive  and  exacting  that  have 
ever  been  made  in  electric  railway  practice,  and  comprise  a 
most  complete  scientific  investigation  of  the  performance  of 
this  class  of  apparatus.  The  care  exercised  by  the  Interborough 
Company,  through  its  engineering  department,  in  the  selection 
of  apparatus,  as  exemplified  in  this  investigation,  shows  an 
appreciation  on  the  part  of  the  management  of  the  difficulties 
which  will  be  met  in  the  service  proposed,  and  the  necessity  for 
adopting  a  high  standard  for  the  equipment  of  the  line. 

The  specifications  for  the  motor  equipments,  as  well  as  other 
electrical  features  of  the  installation,  were  prepared  by  L.  B. 
Stillwell,  the  electrical  director  of  the  company,  and  the  tests 
were  conducted  under  his  supervision  and  in  accordance  with 
plans  prepared  by  him. 

The  tests  may  be  divided  for  the  purposes  of  classification 
under  two  general  headings,  namely,  shop  tests  and  actual 
running  tests  under  ordinary  conditions  of  operation.  The  first 
were  made  in  the  factories  of  the  General  Electric  and  West- 

inghouse Companies,  at  Schenectady  and  Pittsburg,  and  the 
latter  on  a  half-mile  course  of  the  Manhattan  Elevated 
system,  and  also  a  few  tests  on  the  experimental  track  of  the 
General  Electric  Company  at  Schenectady.  The  cars  used 
were  similar  in  design,  construction  and  weight  to  those  which 
will  be  operated  in  the  subway. 

This  in\  cstigation  has  extended  over  several  months,  includ- 
ing tlie  preliminary  shop  tests,  and  have  lieen  watched  with 

keen  interest  not  only  by  the  subway  officials  and  the  engineers 
of  the  manufacturing  companies  interested,  but  by  all  who  are 
engaged  in  heavy  electric  railroading  or  are  giving  the  subject 

careful  study.  Mr.  Stillwell's  preliminary  report  shows  that 
shop  tests  were  made  under  forty-three  separate  headings, 
some  of  them  rc(|uiring  an  elaborate  series  of  operations  ex- 

tending over  consideral)le  periods.  An  idea  of  the  comprehen- 
sive nature  of  these  investigations  and  the  methods  employed 

in  making  the  tests  may  be  gained  from  the  following  sum- 
mary of  the  work  performed : 

.'^PEED  CUR\-ES 
Speed  curves  were  taken  at  570  volts  and  285  volts,  in  both 

directions  of  rotation. 
SErAR.\TE  LOSSES 

Under  this  heading  records  were  made  of  resistance  of  arma- 
ture, of  field  and  of  separate  field  coils;  also  of  brushes  at  dif- 

ferent commutator  speeds  and  currents,  and  with  2-lb.,  4-lb. 
and  6-lb.  pressure  per  brush. 

Core  loss  was  determined  wiien  the  motor  was  driving  itself 
with  the  armature  shunted  or  with  separately  excited  fields,  and 
also  by  driving  with  a  separate  motor. 

Iron  loss  of  armature  without  windings  was  determined  by 
driving  with  separate  motor. 

Friction  without  gears  was  determined  with  the  motor 
driving  itself,  and  also  by  driving  with  a  separate  motor. 

Brush  friction  was  separated  from  other  frictions,  and  gear 
friction  was  calculated  from  brake  tests,  while  load  losses  were 

determined  from  input-output  tests. 
EFFICIENCY 

In  these  tests  calculations  were  made  first  from  losses. 

Efficiency  without  gears  was  determined  by  measuring  the 
input  and  output  of  two  motors  coupled  together,  one  being 
driven  as  a  generator ;  and  also  by  running  two  motors  in 
series  coupled  together  and  supplying  the  losses.  Efficiency 

with  gears  was  determined  with  prony  brake.  In  all  cases  cur- 
rent was  furnished  at  570  volts  and  285  volts. 

COMMUTATION 

Potential  curves  were  made  across  the  commutator,  with 
loads  of  TOO  amps,  and  300  amps. ;  also  with  fields  separately 
excited  and  only  enough  armature  current  to  drive  the  motor. 

The  commutation  was  tested  up  to  600  amps,  and  570  volts, 
and  450  amps,  and  625  volts  in  both  directions;  likewise  up  to 

600  amps,  and  370  volts  with  ̂ -in.  brushes. 
INSUL.ATION 

An  insulation  test  with  4500  volts  alternating-current  was 
applied  to  the  connected  and  disconnected  parts  of  the  motor 
for  five  seconds,  and  the  leakage  was  determined  by  voltmeter readings. 

RADIUS  OF  GYRATION 

Experimental  determination  of  the  radius  of  gyration  of 
armature  from  friction  curve  was  made. 

CENTRIFUGAL  TEST 

Rotation  of  the  armature  at  a  speed  50  per  cent  greater  than 
acquired  in  service  was  required. 

TEMPERATURE  TESTS 

The  rating  of  these  motors  was  200  hp,  and  current  of  295 
amps,  at  570  volts  was  passed  through  them  for  one  hour  with 
all  covers  off.  Temperatures  were  taken  by  thermometer  and 
resistance,  the  thermometers  being  heated  to  60  degs.  C.  before 
I'cing  applied.  Additional  temperature  runs  were  made  as follows : 

At  TOO  amps,  and  350  volts,  all  covers  off,  12  hours. 

At  136  amps,  and  270  volts,  with  5^-in.  mesh  screens  on  top, 
open  at  bottom  and  ends,  12  hours. 

At  157  amps,  and  300  volts,  with  ̂ -in.  mesh  screen  on  top, 
open  at  bottom  and  ends,  12  hours. 

At  162  amps,  and  360  volts,  all  covers  off,  12  hours. 

At  162  amps,  and  360  volts,  all  screen  covers  on,  ̂ -in.  mesh, 
12  hours. 

At  162  amps,  and  360  volts,  all  solid  covers  on,  baffle  plates 
out,  asbestos  lining  under  the  commutator  cover,  12  hours. 

At  176  amps,  and  350  volts,  all  covers  off,  12  hours. 
At  176  amps,  and  350  volts,  all  screen  covers  on,  jJi^-in.  mesh, 

12  hours. 

At  176  amps,  and  350  volts,  all  solid  covers  on,  asbestos  lining 
under  commutator  cover,  baffie  plates  out. 

At  250  amps,  and  350  volts,  all  covers  off. 
At  450  amps,  and  350  volts,  all  covers  off. 

COOLING  CURVES 

A  cooling  test  was  made  with  motor  standing  and  all  covers 
off,  and  also  with  motor  being  driven  at  480  r.  p.  m.,  all  covers 

oft',  brushes  on  and  no  current  in  motor. 
FLASHING  OVER  TESTS 

Elashing  over  tests  were  made  of  both  motors  with  ampere 
loads  and  armature  speeds  corresponding  to  the  local,  express 
and  compromise  gear  ratios  at  570  volts  and  by  steps  up  to  700 
volts,  with  circuit  interruptions  of  I,  3  and  5  seconds.  The 
speeds  were  allowed  to  increase  as  the  voltage  increased,  the 

amperes  being  kept  constant. 
ROAD  TEST.S-POWER  CONSUMPTION 

Tests  were  made  of  the  power  consumption  in  a  train  with 

one-third  of  the  motor  equipment  of  a  full  local  service  train, 
that  is  two  motors,  and  one-third  of  the  weight.  The  typical 
local  service  run  was  made  over  2030  ft.  in  70.5  seconds,  1.5 
miles  per  hour  per  second  acceleration,  full  multiple  reached  in 
11.4  seconds.  The  average  of  eight  runs  was  taken.  The  same 
automatic  recording  instruments  for  voltage,  current,  distance, 
speed,  acceleration  and  braking  were  used  on  both  motor  cars. 
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KuAD  TESTS— HEATING 
Heat  runs  were  made  on  both  motor  trains  with  one-third  the 

motor  equipment  and  one-third  the  weight  of  the  local  service 
trains. 

The  conditions  under  which  this  test  was  made  were  as  fol- 
lows: Distance,  2030  ft. ;  schedule,  85.5  seconds,  with  1.5  miles 

per  hour  per  second  acceleration;  control,  full  multiple  in  11.4 
seconds ;  braking  not  exceeding  a  maximum  of  2  miles  per  hour 
per  second,  and  a  15-second  stop  at  stations.  The  runs  were 
continued  until  the  temperature  measured  by  resistance  became 
constant. 

CONTROLLER  TESTS 
Controllers  were  tested  under  overload  conditions  for  dura- 

bility, reliability,  reversing  and  smoothness  of  acceleration  as 
well  as  the  serviceability  of  their  automatic  features. 

MECHANICAL  FEATLRES 
Both  motors  were  examined  as  to  their  mechanical  details 

and  durability  and  their  factors  of  safety  calculated. 

METHODS  EMPLOYED  IN  MAKING  TESTS 
RESISTANCE 

Armature — The  resistance  of  the  Westinghouse  No.  86 
armature  was  obtained  by  substituting  a  single  beveled  copper 
brush  for  the  carbon  brushes  in  each  holder,  the  edge  of  the 
copper  brush  making  contact  with  the  first  and  forty-first  com- 

mutator bars.  A  current  of  40  amps.,  50  amps,  and  60  amps, 
was  then  sent  through  the  armature,  and  the  drop  measured 
with  a  voltmeter  on  the  ears  of  the  same  commutator  bars. 

The  resistance  of  the  General  Electric  No.  69  armature  was 
measured  by  screwing  a  plug  into  the  first  and  fortieth  commu- 

tator bars,  taking  out  the  carbon  brushes  and  sending  a  cur- 
rent of  60  amps.,  80  amps,  and  90  amps,  through  the  armature, 

and  measuring  the  drop  with  a  voltmeter  on  the  ears  of  the 
same  commutator  bars. 

In  both  cases  thermometers  were  placed  on  both  the  iron 
and  the  coils  of  the  armature  to  obtain  their  temperatures.  In 
neither  the  Westinghouse  nor  the  General  Electric  motor  was 
allowance  made  for  the  difference  between  the  resistance  as 

obtained  across  forty  bars  of  the  commutator  in  the  Westing- 
house, and  thirty-nine  in  the  General  Electric  motor  and  the 

exact  electrical  center  of  the  armature. 

Field — The  resistance  of  the  fields  was  measured  in  the  same 
general  manner.  With  the  Westinghouse  motor  currents  of 
40  amps.,  50  amps,  and  60  amps,  were  used,  and  60  amps.,  80 
amps,  and  90  amps,  with  the  General  Electric  motor.  There 
was  no  special  reason  for  using  different  currents  in  the  two 

cases,  the  scales  of  the  instruments  used 'governing  the  selection of  those  employed. 

In  both  cases  the  potential  drop  was  measured  by  a  volt- 
meter with  contacts  inserted  into  the  cable  at  its  exit  from  the 

motor,  thus  cutting  out  all  outside  cable,  but  including  all  in- 
ternal cables  in  the  resistance  of  the  field. 

Field  Temperature — In  obtaining  the  field  temperature  while 
running  the  same  contact  points  as  mentioned  were  used,  the 
current  being  held  steady  for  the  potential  drop  reading. 

Brush  Resistance — The  brush  drop,  including  the  brush 
holders  and  armature  cables,  was  measured  by  heavily  short- 
circuiting  the  commutator  at  its  ears  and  measuring  the  poten- 

tial drop  with  different  currents  up  to  the  capacity  of  the  motor, 
and  at  all  commutator  speeds  within  the  range  of  its  operation. 
The  results,  while  variable,  were  satisfactory  and  check. 

CORE  LOSS 

The  core  losses  of  both  motors  were  measured  by  driving 
them  as  motors  with  separately  excited  fields  or  with  shunted 
armatures  and  also  by  driving  them  with  a  separate  motor. 
The  results  agree  very  closely.  The  results  were  plotted  in 
terms  of  the  voltage  impressed  on  the  motor,  allowance  being 
made  for  C^R  drop  in  armature,  field  and  lirushes. 

FRICTION 

The  friction  losses  of  both  motors  were  obtained  by  measur- 
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ing  these  losses  with  the  motors  driving  themselves  and  also 
when  driven  by  a  separate  motor. 

LOAD  LOSSES 

The  load  losses  without  gears  were  obtained  in  both  motors 

by  the  input-output  method,  the  two  motors  being  coupled  to- 
gether with  one  motor  driving  the  other  as  a  generator.  The 

difference  between  the  input  to  the  motor,  after  deducting  the 
known  C^R  losses  of  the  armature,  field  and  brushes  and  the 
core  loss  and  friction,  and  the  output  of  the  generator,  after 

adding  to  the  measured  output  the  known  C'-R  losses  of  the 
armature,  field  and  brushes  and  its  known  core  and  friction 

losses,  being  the  stray  or  load  losses  of  the  two  motors  com- 
bined. It  has  been  assumed  that  this  difference  belongs  pro 

rata  to  each  motor.  Any  difference  that  existed  between  the 
friction  of  the  combination  and  that  of  the  sum  of  the  friction 

of  each  motor,  as  determined  separately,  was  added  to  or  sub- 
tracted from  the  output  as  the  case  might  require.  The  re- 

sistance, core,  brush  and  friction  losses  of  the  second  motor 
were  determined  before  the  test. 

SPEED  CURVES 

The  speed  of  the  motors  was  determined  in  different  directions 
and  corrected  to  a  temperature  of  75  degs.  C.  The  speed  curve 
used  in  working  up  results  was  taken  counter  clockwise,  this 
direction  of  rotation  being  observed  in  all  the  schedule  tests  of 
both  motors. 

BRAKE  TEST  WITH  GEARS 

Brake  tests  with  gears  were  made  on  both  motors,  the  speeds 
being  taken  from  the  speed  curve  at  75  degs.  C.,  as  being  more 
accurate  than  any  possible  determination  during  the  test. 

GEAR  FRICTION 

The  difference  between  the  efficiency  as  determined  by  the 

input-output  method  and  that  determined  by  the  brake  test, 
was  assumed  as  representing  the  gear  friction.  In  making  all 
brake  tests  the  gears  were  allowed  to  run  for  from  twelve  hours 
to  fifteen  hours  before  making  the  test. 

CO'mMUTATION— POTENTIAL  CURVES 
To  assist  in  the  determination  of  the  commutation  merits  of 

the  two  motors  potential  curves  were  made  by  the  step  by  step 
process  across  from  one  brush  holder  to  the  other.  These 
measurements  were  made  at  230  volts  approximately,  and  from 
these  results  were  calculated  for  570  volts.  Tests  were  made 
with  100  amps,  and  300  amps,  in  the  field,  and  only  enough 
current  in  the  armature  to  drive  it,  and  also  with  the  motor 
operating  as  a  full  series  motor  with  100  amps,  and  300  amps. 

The  motors  were  further  tested  for  commutation  up  to  600 
amps,  and  570  volts  in  both  directions  of  rotation,  and  up  to 
450  amps,  and  625  volts  in  both  directions. 

EFFICIENCY 
The  efficiency  of  the  motors  without  gears  was  determined 

from  the  input-output  tests,  as  checked  up  by  the  separate 
armature  and  field  C-R  losses  and  the  brush,  core,  friction  and 
load  losses. 

The  efficiency  of  the  motors  with  gears  was  determined  from 
t'  e  brake  tests. 

TEMPERATURE 

The  temperature  runs  serve  to  compare  directly  the  Westing- 
bouse  and  General  Electric  motors  at  those  points  selected  by 
them  respectively,  as  representing  the  equivalent  heating 
effects  of  the  express  and  local  schedules  as  outlined  in  the 
specifications.  Each  motor  was  tested  not  only  on  its  own 
equivalent  but  also  on  that  of  its  competitor. 

In  these  tests  the  temperatures  at  the  start  and  also  at  the 
end  were  determined  by  both  thermometer  and  resistance.  The 
curve  of  the  rise  in  temperature  was  determined  by  measuring 

the  field  drop  at  half-hourly  intervals.  Thermometer  readings 
were  also  taken  of  the  frame  and  room  temperature  during  the 
progress  of  each  test.  In  all  cases  care  was  taken  to  prevent 
unusual  draughts  from  striking  the  motors.  In  arriving  at  the 
final  temperatures  allowance  was  made  for  the  time  elapsing 
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between  the  end  of  the  run  and  the  determination  of  the 

temperatures  of  the  armature  and  field  by  resistance  and  by 
thermometer.  Cooling  curves  were  prepared  to  ascertain  the 
amount  of  difference  caused  by  this  interval  of  time.  The 
temperatures,  as  indicated  by  the  field  resistance  during  the 
run,  have  in  all  cases  been  given  predominating  value. 

CALIBRATIONS 

A  carefully  calibrated  voltmeter  and  ammeter  were  carried 

from  the  Weston  Instrument  Company's  factory  to  both  the 
Westinghouse  Company  and  to  the  General  Electric,  and  com- 

pared with  their  working  standards.  After  the  tests  were  made 

the  instruments  were  again  calibrated  by  the  Weston  Instru- 
ment Company  and  found  practically  the  same  as  when  first 

issued.    These  instruments  were  not  used  in  making  any  tests. 

ENGINEERING  PRELIMINARIES  FOR  AN  INTERURBAN: 

ELECTRIC  RAILWAY— m. 

BY  ERNEST  GONZENBACH 

KLECTRICAL  CAR  EQUIPMENT 

In  order  to  determine  the  details  of  car  equipments  it  is 

necessary  to  again  refer  to  the  run  sheet,  Fig.  2,  in  the  first 

chapter  (Street  Railway  Journal,  March  7,  1903).  There 
are  two  conditions  which  must  be  met  by  one  type  of  cars  and 

the  cars  must  be  used  interchangeably.  The  local  cars  call  for 

a  schedule  speed  of  21  miles  per  hour,  and  the  fast  or  "limitea" 
cars  for  a  schedule  speed  of  34  miles  per  hour.  The  only  ac- 

curate method  of  determining  the  size  and  nature  of  the  pro- 

posed equipment  is  by  a  system  of  "speed-time  curves,"  and 
from  these  curves  obtain  the  square  root  of  mean  square  cur- 

rent per  motor  and  the  maximum  current.  While  such  a  set 

of  curves  may  be  scoffed  at  as  "theoretical"  by  some  "practical" 
railway  men,  it  may  be  remarked  that  a  little  of  this  theory 

applied  in  the  right  place  might  have  prevented  the  investment 
of  thousand  of  unnecessary  dollars  in  many  cases,  and  in 

others  might  point  to  profitable  investments  of  larger  sums  in 
motors. 

The  status  of  the  D,  E  &  F  Railway,  however,  being  as  yet 

somewhat  preliminary,  a  more  rough  and  ready  method  had  to 
6e  used  to  arrive  at  a  preliminary  estimate  of  the  equipments  to 
be  installed.  The  route  was  divided  into  sections  of  varying 

length,  and  the  stops  to  be  made  by  the  limited  cars  were  noted 
and  marked.  All  points  requiring  a  slowing  down  of  speed 
were  carefully  noted,  and  the  result  tabulated  as  follows : 

Average  bpeed Total  distance Time  requ 

m.  p.  h. miles minutes 

10 

3-6 

21.S 13 

1.8 

8.3 

18 

2.5 

7.0 

25 
1.9 

5-3 

As  there  is  a  street  mileage  of  but  5.4  miles  the  schedule  is 
not  seriously  interfered  with.  The  allowance  of  3.6  miles  at  10 
miles  per  hour  is  exceedingly  liberal,  and  in  actual  service 
should  be  bettered.  Deducting  the  mileage  and  time  noted  from 
the  totals  we  have  52.7  miles  which  must  be  covered  in  67.9 
minutes  to  make  the  schedule  proposed.  This  gives  an  average 
maximuin  speed  of  46.5  miles  per  hour,  which  is  rather  low  in 
the  light  of  recent  installations. 

As  a  check  on  these  figures  we  may  deduct  the  strictly  street 
operation  of  the  cars  at  10  miles  and  13  miles  per  hour,  and  we 
have  a  balance  of  57.1  miles  to  be  made  in  80.2  minutes  with  six 
stops,  or  a  schedule  speed  of  42.5  miles  per  hour  with  stops  9.5 

miles  apart.  It  should  also  be  remembered  that  there  is  a  ten- 
minute  lay  over  provided  so  that  cars  may  make  a  schedule 
speed  outside  of  the  towns  as  low  as  38  miles  per  hour  and 
still  commence  the  return  trip  on  time.    Limited  cars  are  to 

make  only  one  stop  in  each  town  along  the  line,  and  in  two 
towns  only  do  they  enter  the  streets,  at  all  other  places  they  are 
on  their  own  right  of  way.  The  speed  proposed  is,  therefore, 
easily  within  reach  without  excessively  heavy  equipments. 

The  tests  published  by  Clarence  Renshaw  in  the  Oct.  4,  1902, 
issue  of  the  Street  Railway  Journal  are  of  the  greatest 
value,  and  the  Union  Traction  Company,  of  Indiana,  and  the 
Westinghouse  Company  deserve  the  thanks  of  all  railway 
engineers  for  their  liberality  in  publishing  the  results  of  their 
investigations. 

Without  going  into  the  details  of  Mr.  Renshaw's  paper  it 
appears  from  his  figures  that  for  our  service  on  the  D,  E  &  F 
Railway  a  motor  having  a  square  root  of  the  mean  square 
ampere  capacity  of  about  45  amps,  should  be  adopted.  There 
should  be  four  of  these  motors  per  car,  and  they  should  be 
geared  to  a  maximum  speed  of  48  miles  to  50  miles  per  hour, 
with  an  average  fine  potential  of  500  volts. 

The  selections  of  a  suitable  motor  of  this  rating  lands  the 
engineer  in  the  middle  of  the  controversy  as  to  railway  motor 
rating.  Unfortunately  motors  are  still  made  and  sold  by  their 

rating  in  "horse-power."  The  method  of  testing  motors  on  the 
stand  with  covers  off  serves  an  admirable  purpose  in  com- 

paring the  performance  of  one  motor  with  another,  and  that  is 
all.  It  is  difficult  to  see  what  relation  such  a  test  can  have  to 

service  conditions.  Even  the  method  of  reading  temperatures 
is  in  doubt.  A  motor  may  run  for  one  hour  at  a  certain  load 
and  a  thermometer  will  then  be  placed  at  some  point  of  its 
surface.  Sometimes  the  thermometer  has  to  be  read  at  a  most 

acute  angle  to  make  the  results  agree  with  expectations.  A 
temperature  reading  by  the  resistance  method  might  reveal 
some  of  the  hot  secrets  which  the  thermometer  conceals. 

It  is  only  necessary  to  mention  as  a  case  in  point  the  well 

deserved  reputation  which  the  General  Electric  57-motor  en- 
joys among  railway  men.  Its  popularity  is  no  doubt  due  in 

good  part  to  its  ability  to  radiate  heat,  yet  a  one-hour  stand  test 
gives  absolutely  no  clue  of  what  it  has  been  able  to  accom- 

plish in  service.  For  our  purpose,  therefore,  we  will  select  a 
motor  having  the  capacity  to  carry  without  excessive  heating 
45  amps,  to  50  amps,  for  a  run  of  six  hours  to  eight  hours  and 
not  call  it  by  any  particular  horse-power.  Commercially  its 
rating  may  be  anything  from  50  hp  to  75  hp. 

A  car  equipped  with  four  motors  of  this  size  will  give  most 
excellent  satisfaction,  but  will  not  permit  the  acceleration  which 
is  being  so  much  exploited  of  1.5  miles  to  2  miles  per  hour  per 

second,  and  there  is  no  particular  reason  why  such  an  accelera- 
tion should  be  demanded  on  a  road  which  is  not  expected  to 

earn  over  $6,000  per  mile  of  track.  In  cases  like  elevated  roads, 
with  their  gross  receipts  from  $40,000  to  $90,000  per  mile,  any 
acceleration,  positive  and  negative,  which  the  passengers  will 

stand,  is  warranted  almost  regardless  of  cost.  When  the  head- 
way between  trains  is  thirty  minutes  to  sixty  minutes  there  is  a 

good  opportunity  for  sandwiching  a  "Hmited"  car  between  the 
locals.  To  do  so,  however,  it  is  necessary  to  employ  the  methods 
which  have  enabled  steam  railroads  to  accomplish  the  same 
thing.  Their  system  is  the  outcome  of  years  of  experience  and 
has  cost  them  millions  of  dollars.  It  is  free  to  be  adopted  by 
any  electric  road.  Some  of  them  have  adopted  it,  others  are 
paying  for  not  having  adopted  it. 

Local  service  is  to  be  given  by  the  same  type  of  car  exactly 
as  the  limited  service,  and  as  the  cars  are  not  geared  very  high 
the  numerous  stops  of  such  a  service  maybe  made  economically, 

as  is  shown  in  Mr.  Renshaw's  figures.  In  not  gearing  the  cars 
as  high  as  has  become  customary  we  have  in  mind  the  fact  that 
all  limited  trains  will  consist  of  two  cars  each.  If  we  accept 
the  train  resistance  figures  as  published  by  W.  J.  Davis,  Jr.,  in 
the  Street  Railway  Journal  of  May  3,  1902,  as  a  result  of 
tests  on  the  Buffalo  &  Lockport  road,  then  it  appears  that  a 

35-ton  car  at  47.5  miles  per  hour  has  a  train  resistance  of  35 
lbs.  per  ton,  and  a  multiple-unit  train  consisting  of  two  such 
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cars  should,  according  to  the  same  figures,  be  able  to  make  a 
speed  of  62  miles  per  hour  with  approximately  the  same  power 

consumption  per  car.  Mr.  Davis'  figures,  whether  uncon- 
sciously or  not,  furnish  a  pretty  good  argument  for  operation 

of  cars  in  trains. 

Having  already  decided  on  using  the  multiple-unit  system  of 
motor  control,  there  remains  only  to  choose  between  automatic 
and  hand  acceleration.  This  can  best  be  decided  by  referring 

to  a  certain  well-known  road  using  the  multiple-unit,  hand 
control  system.  Its  cars  are  supposed  to  take  800  amps,  per 
car  when  accelerating,  yet,  in  the  face  of  all  attempts  to  check 
motormen,  the  accelerating  current  is  much  more  frequently 
1200  amps,  than  800.  Hand  control  introduces  a  factor  of 
human  unreliability  which  can  best  be  met  by  automatic  feed 

of  the  controller,  independent  of  the  motorman's  judgment  or 
lack  of  judgment. 

To  sum  up  we  have  determined  on  cars  of  a  length  of  say 
56  ft.  over  bumpers,  width,  8  ft.  10  ins.,  which,  with  equipment, 
will  weigh  about  32  tons  each.  The  schedule  calls  for  ten  cars 

in  service.  As  we  are  not  now  preparing  for  any  heavy  ex- 
cursion business  and  the  schedule  adopted  is  liable  to  be  the 

maximum  service  which  will  be  operated  for  some  time,  it  is 
not  necessary  to  purchase  a  heavy  excess  of  cars.  Probably 
twelve  cars  will  be  sufficient  to  purchase  at  once,  but  in  our 
estimates  we  have  allowed  for  fourteen  passenger  cars,  giving  a 
reserve  of  four  cars  above  schedule  requirements. 

In  addition  to  the  fourteen  passenger  cars,  of  which  two  only 
need  to  be  combination  baggage  cars,  it  will  be  advisable  to 

purchase  one  baggage  and  express  car  without  seats  for  pas- 
sengers and  with  two  side  doors  on  each  side  and  wide  end 

doors ;  this  car  to  be  equipped  electrically  exactly  like  the 
passenger  cars  and  geared  for  the  same  speed  so  that  it  may 
be  attached  to  a  local  and  used  to  pick  up  milk  cans  and  express 
freight  along  the  road,  or  it  may  be  attached  to  a  limited  train 
for  the  transfer  of  through  baggage  or  the  scenery  of  theatrical 
troupes  and  similar  services. 

There  is  also  a  locomotive  to  be  provided,  equipped  with  the 
same  size  of  motors  as  passenger  cars  but  geared  for  a  speed 
not  exceeding  25  miles  per  hour.  This  to  be  used  for  moving 
carload  freight,  as  work  car,  wrecking  car,  etc.  In  the  winter 

it  can  be  fitted  with  a  "nose"  and  used  as  a  snow-plow.  As 
already  pointed  out  there  are  no  cuts  of  any  depth  and  no  ad- 

ditional snow  equipment  will  be  needed. 

CAR  SHOPS 

For  the  proper  maintenance  of  cars  and  their  equipment 
proper  shop  facilities  are  absolutely  necessary.  As  there  is 

always  much  machine-shop  work  to  be  done  during  the  con- 
struction period,  a  shop  properly  equipped  before  construction 

commences  will  pay  for  itself,  and  is  then,  when  it  is  most 

needed,  ready  and  in  working  order.  It  is,  therefore,  recom- 
mended that  the  D,  E  &  F  erect  and  equip  its  shop  ahead  of  all 

other  work.  These  shops  should  be  located  adjacent  to  the 
power  station  for  economical  reasons,  as  will  be  shown  among 
power  station  items. 

It  is  not  necessary  to  erect  expensive  buildings  of  a  capacity 
large  enough  to  hold  all  cars.  Shop  room  for  four  cars  will  be 
sufficient  in  our  case.  A  separate  room  holding  one  car  each 

should  be  provided  for  paint  and  carpenter  shop,  and  the  ma- 
chine shop  should  have  room  for  two  cars.  On  a  road  of  this 

character  the  amount  of  car  painting  is  very  little,  and  the 
paint  shop  may  be  fitted  up  to  serve  as  a  washroom  in  the 
winter  time.  In  the  summer  the  washing  may  be  done  out- 
doors. 

The  machine  shop  should  be  provided  with  hydraulic  wheel 
press,  wheel  lathe,  one  or  two  small  engine  lathes,  drill  press, 
grindstone  and  emery  wheels,  universal  shaper,  power  hack 
saw  and  overhead  traveling  crane  of  2  tons  capacity-  Such  a 
crane  will  nnf  lift  car  liodics  and  il  is  ikiI  intended  (d  do  sn. 

as  jacks  are  to  be  used  for  this  purpose.  The  carpenter  shop  is 
to  be  fitted  with  a  band  saw,  small  planer  and  other  pieces  of 
the  simpler  woodworking  machinery.  The  whole  shop  should 
be  fitted  up  so  that  it  may  serve  as  a  repair  shop  for  the  power 
house  apparatus,  and,  in  fact,  do  all  the  repairing  and  small 
construction  required  for  the  entire  system. 

POWER  STATION 

For  a  preliminary  computation  of  the  power  required  for 
the  D,  E  &  F  Railway  it  is  again  convenient  to  refer  to  Mr. 

Renshaw's  paper.  His  results  show  that  it  is  cheaper  to  trans- 
port passengers  with  limited  cars  than  with  local  cars,  and 

from  his  results  and  similar  figures  obtained  on  other  roads 
we  are  perfectly  safe  in  assuming  an  average  consumption  of 
75  watts  per  ton  mile  in  limited  service  and  90  watts  per  ton 
mile  in  local  service.  As  there  are  six  cars  of  thirty-two  tons 
each  on  local  service  and  four  cars  of  the  same  weight  in 
liinited  service  it  follows  that  the  average  kilowatts  per  hour 
may  be  estimated  very  closely  to  be  690  at  the  cars.  The 

average  losses  from  power  station  to  car,  including  third-rail 
losses,  should  not  exceed  15  per  cent;  for  safety,  we  assume 
them  as  amounting  to  20  per  cent.  This  would  give  an  average 
demand  of  828  kw  per  hour  on  the  power  station. 

It  is  quite  well  known  that  in  power  stations  supplying  inter- 
urban  roads  of  few  but  heavy  cars  the  momentary  load  factor 
or  the  ratio  of  average  load  to  maximum  load  is  very  low.  It 
is  often  as  low  as  50  per  cent,  and  rarely  over  65  per  cent  of 
the  capacity  of  the  apparatus  in  operation.  To  supply  an 
average  of  828  kw  would,  therefore,  require  at  least  1200  kw 

of  machines  in  operation,  and  would  then  at  times  heavily  over- 
tax the  apparatus.  The  boiler  and  engine  economy  is  not  as 

high  as  it  should  be  in  such  a  case,  and  in  order  to  increase 
the  station  economy  it  is  necessary  to  smooth  out  the  load 

fluctuations,  which  is  best  accomplished  by  the  use  of  bat- 
teries. In  addition  to  their  utility  in  this  capacity  batteries  have 

in  our  case  the  advantage  of  practically  furnishing  a  reserve 

unit  at  sub-stations,  of  enabling  repairs  on  the  high-tension  line 
to  be  made  without  stopping  cars,  furnishing  all-night  current 
for  the  moving  of  carload  freight  by  the  locomotive  before 
referred  to  and  enabling  a  satisfactory  lighting  service  to  be 
maintained ;  also  of  furnishing  power  for  the  all-night  Hghting 
service.  The  chief  disadvantage  of  the  battery  is  its  high  first 
cost,  but  this  disappears  when  it  is  bought  and  installed  as  an 
integral  part  of  the  motive  power  outfit  when  the  road  is  first 
being  organized.  It  is  not  often  realized  that  the  cost  of  a 
properly  proportioned  battery  or  set  of  batteries  is  less  than 
the  cost  of  the  additional  boilers,  engines,  generators  and  sub- 

station apparatus,  etc.,  which  are  made  unnecessary  by  its  use. 
It  is  a  safe  guess  that  it  is  this  feature  of  the  battery  which 
causes  the  representatives  of  most  machinery  manufacturing 
concerns  to  be  so  radically  opposed  to  its  use.  On  the  question 
of  maintenance  there  is  now  sufficient  data  available  so  that  no 

one  need  grope  in  the  dark,  and  its  efficiency,  when  used  simply 
as  a  regulator  of  load  fluctuations,  is  very  satisfactory. 
We  may,  therefore,  proceed  to  organize  our  power  house  with 

the  understanding  that  batteries  shall  be  used  as  regulators  and 
the  batteries  placed  at  sub-stations.  We  have  already  deter- 

mined the  average  demand  on  the  power  station  with  the  ten- 
car  schedule,  shown  in  Fig.  2,  Chapter  I  (Street  Railway 
Journal,  March  7,  1903),  and  in  order  to  have  the  828  kw 
available  it  will  be  necessary  to  operate  approximately  1000 
kw  at  the  power  station.  This  is  in  excess  of  the  average 
demand,  but  as  there  will  be  a  demand  for  lighting  and  power 
service  at  the  small  stations  along  the  road  if  this  business  is 
properly  followed,  and  there  is  an  occasional  extra  car,  the 
1000  kw  available  will  furnish  a  very  convenient  unit,  and  the 
occasional  fiucutuations  in  current,  which  are  present  even 
when  a  battery  is  used,  will  be  easily  met  by  the  over-load 
cajiacity  of  generators  and  engines. 
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How  should  this  demand  be  met — by  1  unit  of  1000  kw  or  by 
smaller  units  ?  It  is  taken  for  granted  that  some  sort  of  reserve 
capacity  must  be  provided,  and  the  problem  would  be  met  in 

many  cases  by  installing  two  1000  kw  units.  The  writer  be- 
lieves that  three  of  500  kw  each  would  be  more  advisable  and 

so  recommended.  The  flexibility  of  three  units  as  against  two 
IS  worth  something,  and  the  lirst  cost  for  the  three  smaller 
equipments  is  less  than  the  first  cost  for  the  two  larger  units, 
that  is,  the  idle  investment  is  reduced.  There  are  also  three 
to  four  hours  each  day  when  not  all  of  the  cars  are  in  service, 
and  one  of  the  500  kilowatt  units  can  then  carry  the  load  at  high 
efiticiency. 

The  location  of  the  power  station  is  determined  by  the  avail- 
able water  supply,  and  in  the  D,  E  &  F  Railway  has  to  be  placed 

at  one  extreme  end  of  the  line.  Theoretically  the  location 
would  be  more  convenient  near  the  center  of  the  line  in  the 

neighborhood  of  E,  but  no  suitable  water  supply  was  available 
there. 

It  was  recommended  that  the  car  shops  should  also  be  located 
wherever  power  stations  might  be  built.  The  object  of  this 
is  economy  in  operation.  One  master  mechanic  may  have 
charge  of  station  and  shops.  Steam,  compressed  air  and  water 
supply  from  the  shops  become  easy  and  inexpensive,  and  the 

exhaust  steam  from  station  auxiliaries  may  be  utilized  for  heat- 
ing the  shops  in  the  winter  time.  For  the  same  reason  it  is 

recommended  to  build  a  general  office  building  in  a  convenient 
location  near  the  station  and  shops.  Aside  from  the  saving  in 
rent  gained  by  a  building  of  this  sort  its  heating  and  lighting 

become  inexpensive,  as  they  are  accomplished  by  by-products 
of  the  power  station  and  the  executive  heads  of  the  property 

are  within  reach  of  the  "heart"  of  the  road. 
In  this  as  in  many  other  cases  the  station  and  shops  would  be 

located  outside  of  city  limits,  well  in  the  country,  where  avail- 
able houses  for  occupancy  by  employees  are  few  and  rather 

undesirable.  This  is  often  the  cause  of  dissatisfaction,  and 
more  often  the  most  desirable  class  of  employees  cannot  be 
obtained  at  all  when  accommodations  are  scarce.  Again  this 
condition  usually  results  in  employees  living  some  distance 
away  from  the  station  and  shops  or  even  in  the  heart  of  the 
city.  When  emergencies  arise,  as  emergencies  will,  and  an 
extra  force  of  men  is  needed,  it  is  usually  difficult  to  get  the 
men  together  in  anything  like  reasonable  time.  It  would  seem 
a  good  investment,  therefore,  for  the  railway  company,  as  a 
company,  or  its  stockholders  as  individuals,  to  build  a  suitable 

number  of  convenient  small  houses  supplied  with  steam-heat, 
electric  light  and  water  from  the  station,  and  rent  these  to 

employees,  charging  a  reasonable  rent  and  allowing  only  em- 
ployees to  occupy  them.  Wherever  such  a  plan  has  been  tried 

it  has  invariably  been  found  to  work  to  the  advantage  of  the 
company  as  well  as  employees.  Its  chief  advantage,  in  the 

writer's  opinion,  is  that  it  furnishes  a  trained  emergency  force 
on  short  notice.  A  secondary  advantage  is  the  income  derived 

from  the  station  by-products,  which  is,  of  course,  included  in 
the  rent  received. 

Planning  a  station  with  these  objects  in  view  one  may  with 
profit  adopt  steam-driven  auxiliaries,  and  leave  out  many  of  the 
troublesome  automatic  contraptions  which  are  supposed  to  add 

one-half  or  i  per  cent  to  the  station  economy,  and  actually 
entail  an  increase  of  20  per  cent  to  25  per  cent  in  the  repair 
account.  It  is  not  within  the  province  of  this  article  to  discuss 
the  details  of  power  station  design;  there  is  already  too  much 
controversy  on  that  subject.  A  few  engineers  seem  to  lose 
sight  of  the  fact  that  the  station  is  a  means  of  an  end  only  and 
not  the  chief  object  of  building  a  railway.  As  a  general  rule, 
and  for  the  station  as  proposed  by  the  D,  E  &  F  Railway, 

simplicity  is  recommended.  A  general  specification  would  in- 
clude a  gravity  coal  feed  from  cars  to  furnaces,  automatic 

stokers,  water-tube  boilers,  forced  draft,  steam-driven  feed  and 
vacuum  pumps  and  electrically-driven  rotary  circulating  pumps. 

At  the  present  time  one  must  consider  carefully  the  installa- 
tion of  steam  turbine-generator  sets  in  the  engine  room.  No 

doubt  their  use  is  increasing,  but  as  the  prices  asked  at  the  time 
this  report  was  written  seemed  to  be  out  of  proportion  to  the 
size  of  the  units  and  their  maintenance  as  yet  an  undetermined 
factor,  three  engines  of  750  hp  each  were  recommended.  In  a 
road  of  this  character,  whose  finances  promise  to  require  care- 

ful nursing  in  order  to  make  ends  meet,  and  whose  power 
equipment  is  just  large  enough  to  meet  the  demands,  it  is  best 
not  to  take  large  chances  in  vital  parts  of  the  plan. 

The  generators  are  recommended  to  be  wound  for  450  volts, 

three-phase  25-cycles,  and  the  current  carried  to  the  switch- 
board and  handled  at  that  voltage.  Several  very  modern  plants 

of  recent  design  have  the  switchboard  on  the  high-tension  side 
of  the  transformers,  and  there  seems  to  be  a  tendency  to  follow 
this  practice.  Its  advantages  are  many  when  the  current  is 
generated  at  high  voltage  in  the  machines  and  it  is  desirable  to 
take  the  current  from  machines  to  lines  with  a  minimum  of 

high-tension  wiring.  When  the  line  voltage  is  beyond  the 
limits  of  generator  voltage  then  it  seems  that  the  introduction 

of  the  switchboard  in  the  high-tension  side  of  step-up  trans- 
formers incurs  a  large  amount  of  unnecessary  expense  and 

complication  of  apparatus,  and  it  seems,  moreover,  that  such 
practice  is  out  of  place  in  a  plant  such  as  we  are  considering. 
In  order  to  simplify  the  station  wiring  it  is  also  advisable  to 
locate  the  switchboard  on  the  station  floor  and  avoid  the 
annoying  and  expensive  switchboard  gallery,  which  has  no 
"raison  d'  etre"  except  in  the  very  largest  power  stations.  In 
this  connection  it  is  well  to  observe  the  practice  of  handling 

high-tension  currents  in  use  in  the  power  transmission  plants 
on  the  Pacific  Coast,  where  longer  experience  has  been  had 
than  elsewhere  in  that  particular  class  of  work.  They  handle 

currents  almost  exclusively  from  the  low-tension  side,  and  give 
excellent  reasons  for  so  doing,  and  the  practice  of  using  com- 

plicated and  expensive  high-tension  switching  devices  has  few 
advocates  among  those  concerns,  which  have  made  the  business 
of  power  transmission  what  it  is. 

As  in  our  case  the  distance  of  transmission  is  over  50  miles, 
it  is  advisable  to  step  up  to  the  highest  voltage  which  has 
proven  commercially  practicable  in  this  climate,  approximately 
33,000  volts.  The  electrical  station  plant  then  would  consist 
of  three  500  kw,  450-volt  direct-connected  units,  switchboard 
at  450  volts,  and  three  sets  of  step-up  transformers,  one  set  for 
each  generator,  connected  to  a  single  33,000-volt  outgoing 
feeder  through  simple,  hand-operated  high-tension  switch'es. 

PARCEL  CHECKING  AT  TOLEDO 

Mention  has  been  made  already  in  these  columns  of  the 

unusually  fine  waiting  room  at  Toledo  and  of  the  parcel  check- 
ing system  in  vogue  there.  The  checking  system  has  proved 

especially  acceptable  to  interurban  passengers,  and  was  made 
great  use  of  during  the  holidays.    The  system  is  briefly  this : 

A  large  number  of  boxes  are  provided  in  a  baggage  room  at 
the  rear  of  the  newsstand  in  the  interurban  waiting  room. 
These  boxes  are  built  around  the  edge  of  the  room  in  tiers, 
like  the  storage  boxes  in  a  store  room.  Each  box  is  numbered. 
An  interurban  passenger,  upon  arriving  in  the  city,  can  rent 
the  use  of  one  of  these  boxes  for  5  cents  a  day.  Upon  payment 

of  5  cents  to  the  attendant  at  the  newsstand  a  check  correspond- 
ing to  the  box  number  is  given.  Any  purchases  made  around 

town  may  be  sent  to  that  box  number  at  the  interurban  waiting 
room.  The  shopper,  therefore,  does  not  have  to  load  herself 
down  with  small  parcels  which  must  be  carried  around  from 
store  to  store.  She  can  have  everything  sent  to  her  box  in  the 
interurban  wating  room,  and  when  she  goes  there  to  take  her 
car  her  purchases  are  in  the  box  ready  for  her. 
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SOME  INTERESTING  WORK  ON  THE  BROOKLYN  ELEVATED 

An  interesting  piece  of  engineering  work  was  recently  done 
by  the  Brooklyn  Rapid  Transit  Company  on  its  elevated  lines. 
At  the  junction  of  Fulton  Street  and  Hudson  Avenue,  near 
Flatbush  Avenue,  the  Fulton  Street  line,  or  old  Kings  County 
Elevated  structure,  crosses  the  Fifth  Avenue  line  of  the  old 

SOUTHBOUND  TRACK  COMPLETED 

Brooklyn  Elevated  system,  the  Fulton  Street  line  being  above 
the  other.  The  distance  from  the  head  of  the  rail  on  the  lower 

track  of  the  girders  which  formed  the  bridging  span,  was  for- 
merly about  13  ft.,  a  slight  grade  making  the  southern  end  of 

the  span  a  small  distance  higher.    This  clearance  was  amply 

PLACING   ONE   OF   THE  GIRDERS 

sufficient  for  the  operation  of  the  steam  locomotives  on  the 
lower  track,  but  would  not  permit  the  equipment  of  the  new 
motor  cars  with  trolley  poles.  The  result  has  been  that  the 
company  has  been  obliged  to  fit  the  trail  cars  with  trolley  poles 
instead  of  the  motor  cars.  It  has  been  impossible,  therefore, 
to  run  on  the  Fifth  Avenue  line  single  motor  cars  which  were 
originally  intended  to  descend  to  the  surface  by  means  of  the 
incline  at  the  Thirty-Sixth  Street  station.  This  made  it 
necessary  to  change  cars  at  this  point  for  the  Bath  Beach, 
Bensonhurst  and  Coney  Island  service.  An  incline  is  now 

being  constructed  on  the  end  of  the  former  Sixty-Fifth  Street 
terminal  of  this  elevated  line,  and  through  electric  trains 
may  be  operated  to  Fort  Hamilton.   In  all  the  surface  work  of 

the  Brooklyn  Rapid  Transit  Company  overhead  trolley  wires 
are  used,  so  that  it  is  necessary  to  have  trolley  poles  on  the 
elevated  cars  whenever  they  are  expected  to  run  on  the  surface. 

The  lack  of  clearance  at  the  junction  of  Fulton  Street  and 
Hudson  Avenue,  therefore,  interfered  with  the  operation  of 
through  trains  to  the  suburban  points  mentioned  above,  and  in 
order  that  such  a  service  might  be  started  next  summer  the 
engineers  of  the  road  designed  a  girder  of  somewhat  novel  type 

tc  replace  the  girder  of  the  Fulton  Street  Elevated  at  the  cross- 
ing point.  The  method  by  which  the  substitution  of  one  set  of 

girders  for  the  other  was  accomplished  is  illustrated  in  the  ac- 
companying engravings.  The  Fulton  Street  line  is  double- 

tracked,  and  the  span  over  the  Hudson  Avenue  line  is  63  ft.  10 
ins.  on  one  side  and  53  ft.  3  ins.  on  the  other.  The  girders  for 

each  track  were  changed  separately,  all  trains  using  the  op- 
posite track  during  the  operation.  Cross-overs  near  the  span 

on  each  side  enabled  the  trains  operated  on  the  track  where  the 
substitution  was  being  made  to  cross  the  span  on  the  other 
track.  No  interruption  of  service,  therefore,  took  place  on  the 
Fulton  Street  line.  Two  derrick  cars  were  used  in  removing 
the  old  girders  and  putting  the  new  ones  in  place.    A  car  was 

GENERAL    VIEW  OE  CROSSING 

[placed  at  each  end  of  the  span,  and  the  new  girder  was  easily 
substituted  for  the  old  one. 

The  girders  formerly  used  at  this  point  were  of  the  old  lattice 
type  used  on  the  rest  of  the  structure,  but  placed  above  the 
track.  The  bottom  of  the  girder,  however,  was  about  the  level 
of  the  floor  beams,  so  that  a  solid  horizontal  line  determined  the 

clearance.  The  bottoms  of  the  new  plate-girders,  on  the  other 

I'.and,  are  at  the  top  of  the  floor  beams,  as  shown  in  the  engrav- 
ing in  this  column.  In  this  way,  although  the  clearance  between 

tlie  track  and  the  bottom  of  the  floor  beam  is  still  about  13  ft., 
the  clearance  between  the  lower  track  and  the  girder  is  14  ft. 
2)4  ins.  The  floor  beams  are,  of  course,  so  placed  that  ther^  is 
ample  room  between  them  for  the  passage  of  the  trolley  pole, 
and  although  the  track  of  the  upper  structure  remains  at  the 
same  level,  there  is  an  additional  clearance  of  14  ins.  obtained. 
The  construction  of  the  track  supports  is  rather  interesting. 
A  channel  is  laid  along  the  floor  beams  the  entire  length  of  the 
span,  to  which  the  rail  is  fastened  by  means  of  hook  bolts 

placed  at  frequent  intervals.  To  the  turned-up  edges  of  this 
channel  are  riveted  angle-irons  so  as  to  form  flanges  along  the 
side  of  the  rail.  This  construction  gives  a  solid  steel  trough 

for  containing  the  rail,  and  not  only  furnishes  a  rigid  founda- 
tion but  acts  as  a  guard-rail  along  the  side  of  the  track.  The 

third  rail  is  not  continued  over  the  span,  but  the  leng-th  of  the 
train  is  sufficient  to  take  current  from  one  side  or  the  other 
while  the  train  is  passing. 
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BROOKLYN'S  SUBWAY  PLANS 

The  development  of  rapid  transit  facilities  in  the  Borough 
of  Brooklyn  and  the  improvement  of  transportation  methods 
between  that  borough  and  Manhattan  formed  the  subject  of  a 

comprehensive  report  by  William  Barclay  Parsons,  chief  engi- 
neer of  the  Rapid  Transit  Commission,  which  was  submitted 

to  that  board  last  week. 

The  plans,  briefly  summarized,  provide  for  the  building  of 
37  miles  of  new  road  and  120  miles  of  new  track,  at  a  cost  of 
about  $52,000,000 ;  a  second  East  River 
tunnel,  from  Maiden  Lane  and  William 

Street,  through  Center  Street,  connect- 
ing the  Brooklyn,  Manhattan  and  Wil- 

liamsburg Bridges  and  reaching  to 
Orange  Street  and  Nassau  Street, 
Brooklyn,  the  latter  being  the  terminal 
grade  of  the  new  Manhattan  Bridge ;  a 
four-track  subway  from  Flatbush  Ave- 

nue and  Atlantic  Avenue  to  the  Pros- 
pect Park  Plaza  and  along  Eastern 

Parkway,  and  a  two-track  subway 
through  Flatbush  Avenue  to  East 
Broadway ;  a  combination  subway  and 
elevated  line  from  Flatbush  Avenue 

and  Atlantic  Avenue  along  Fourth 
Avenue  to  Fort  Hamilton,  with  a  tun- 

nel connection  from  Atlantic  Avenue 
to  Whitehall  street,  Manhattan ;  extra 

tracks  for  express  trains  on  the  Fulton 
Street,  Broadway,  Myrtle  Avenue  and 
Fifth  Avenue  lines;  an  extension  of  the 
Fulton  Street  elevated  road  to  near 

Hollis,  in  Queens,  and  a  connection  be- 
tween the  Fulton  Street  and  Flatbush 

Avenue  lines  in  the  shopping  district; 
a  new  elevated  line  from  Franklin  Ave- 

nue and  Fulton  Street,  through  Frank- 
lin Avenue  to  Wallabout,  Gwinnett 

Street  and  Lorimer  Street  and  Man- 
hattan Avenue  to  Long  Island  City, 

with  connections  for  the  Williamsburg 

and  Blackwell's  Island  Bridges. 
The  report  urges  the  restoration  of 

the  present  bridge  to  its  original  pur- 
poses by  the  elimination  of  the  elevated 

service  from  this  structure  entirely, 
and  transferring  the  surface  tracks  to 
the  space  now  occupied  by  the  elevated 
trains.  The  following  abstract  from 
the  report  contains  the  salient  features 
of  the  recommendations : 

SUBWAY  AT  MAIDEN  LANE 

burg  Bridge  at  Delancey  Street,  where,  with  but  little  alteration  in 
the  bridge  structure,  the  subway  tracks  can  bo  connected  with  the 
elevated  tracks  on  the  bridge. 

This  will  provide  a  loop  for  the  elevated  railways  of  Brooklyn 
by  way  of  the  Williamsburg  Bridge,  and  this  second  Brooklyn  tun- 

nel. With  this  subway  a  similar  connection  can  l)e  made  with  the 
elevated  tracks  on  the  Manhattan  Bridge,  when  the  latter  is  com- 

pleted, thus  providing  a  second  loop.  This  subway  should  have 
two  tracks  everywhere,  except  along  Center  Street,  where  there 
should  be  four.  Stations  could  be  at  William  Street,  Fulton  Street, 
Brooklyn  Bridge,  Worth  Street,  Canal  Street  and  Grand  Street, 
and  at  Church  Street  and  West  Street  on  the  Hudson  River 

In    connection    with    the  Brooklyn 
enu    of    the    Manhattan    Bridge,  the 
city    authorities    propose    to  construct 
a    new    thoroughfare    along    the  axis 
of  the   bridge   produced  to   the  inter- 

section   of    Fulton    Street    and  Flat- 
bush  Avenue.     Such   a   street   intersects   or   reaches   all  the 

elevated  lines  now  running  to  the  Brooklyn  Bridge.    When  the 
Manhattan  Bridge  is  completed  spurs  from  the  elevated  lines  will 
be  run  over  the  bridge.   The  topography  of  the  ground  in  Brooklyn 
is  such  that  a  connection  can  also  be  made  with  every  elevated 
line,  so  that  it  will  run  into  a  subway  without  serious  interference 
with  cross  streets.    Such  a  subway  can  be  carried  under  Nassau 
and  Orange  Streets  and  the  East  River  to  Maiden  Lane  in  Man- 

hattan, with  a  station  near  William  Street.    From  this  station  one 
line  can  run  across  the  city  via  Cortlandt  Street  to  West  Street, 
and  another  line  along  William  Street,  diagonally  under  the  present 
bridge  structure  to  Park  Row,  thence  to  Center  Street,  to  Grand 
Street,  and  then  under  private  property  to  the  end  of  the  Williams- 

.\L\1'  OJ'   K.M'ID  TRANSIT  EXTENSIONS  PROPOSED  FOR  BOROUGHS  OF 
AND  QUEENS  IN  REPORT  OF  CHIEF  ENGINEER  PARSONS 

street  R.niw BROOKLYN 

Proposed  lines  shown  dotted;  present  lines  shown  solid 

branch.  As  the  delays  due  to  cross  switching  at  the  terminal  would 
be  done  away  with,  more  elevated  trains  and  longer  ones  could  be 
run  through  the  tunnel  than  on  the  present  bridge,  and  by  providing 
the  above-named  stations,  or  others  equally  convenient,  Brooklyn 
travelers  would  be  delivered  at  six  stations,  instead  of  one,  as  at 

present,  and  be  distributed  along  the  whole  length  of  *he  east  side 
of  the  commercial  district  in  through  trains  at  a  single  fare  (also  at 
two  stations  on  the  west  side). 

BROOKLYN'S  SUBWAY  SYSTEM 
This  system  now  terminates,  according  to  Contract  No.  2,  at  the 

intersection  of  Flabush  and  Atlantic  Avenues,  where  a  connection 
can  be  made  by  transfer  or  otherwise  with  the  trains  of  the  Long 
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Island  Railroad,  and  by  means  of  the  Atlantic  Avenue  improve- 
ment, now  in  progress  of  construction  jointly  by  the  city  and  the 

Long  Island  Railroad,  and  so  provide  means  of  reaching  the 
easterly  limits  of  the  Borough  of  Brooklyn.  From  the  present 
terminus  the  subway  system  should  be  extended  under  Flatbush 
Avenue,  with  four  tracks  to  the  Prospect  Park  Plaza.  Around 
the  outer  limits  of  the  Plaza  I  propose  a  loop,  and  diverging  from 
this  loop  a  three-track  line  easterly  along  the  Eastern  Parkway  to, 
say,  East  New  York  Avenue.  Two  of  the  tracks  on  Flatbush  Avenue 
should  be  depressed  at  the  Plaza,  passing  beneath  the  loop,  so 
to  avoid  grade  crossing,  and  then  be  carried  southerly  along 
Flatbush  Avenue  to,  say.  East  Broadway.  It  is  interesting  to 
point  out  that  these  proposed  subways,  if  constructed,  will  con- 

nect the  great  park  systems  of  the  city  of  New  York,  from  Bronx, 
Pelham  and  Van  Cortlandt  Parks  on  the  north,  passing  Central 
Park  in  the  middle,  and  reaching  Prospect  Park  on  the  south.  An- 

other extension  "of  the  subway  could  begin  at  Flatbush  and  At- 
lantic Avenues,  running  south  along  Fourth  Avenue  to  Fort  Hamil- 

ton, probably  becoming  elevated  at  some  point  where  the  topog- 
raphy would  allow. 

When  these  lines  are  carried  into  execution  and  the  traffic  that 
they  would  produce  has  been  developed,  it  is  obvious  that  some 
further  connection  will  be  necessary  in  addition  to  the  Whitehall- 
Joralemon  Street  tunnel.    It  would  seem  that  the  best  route  for 

transfluvial  transit  will  in  themselves  provide  the  greatest  single 
measure  of  relief  that  Brooklyn  stands  in  need  of ;  there  remains, 
therefore,  but  to  propose  and  to  carry  into  execution  as  rapidly  as 
possible  certain  extensions  of  the  rapid  transit  facilities  in  Brook- 

lyn, which  will  be  rendered  possible  by  the  increase  in  the  terminal 
facilities  in  Manhattan.  These  extensions  should  obviously  be  of 
two  characters — one,  the  extension  of  the  subway  system  wherever 
such  extensions  can  be  made  economically,  and  become  an  integ- 

ral part  of  the  railway  system  which  the  city  has  already  begun  ; 
the  other,  extensions  on  such  terms  as  the  board  may  determine  of 
the  elevated  lines  of  the  Brooklyn  Rapid  Transit  Company,  in  order 
that  such  company  may  more  propertly  fulfill  its  obligations.  The 
first  of  these  extensions  will  obviously  require  time  ;  the  second, 
however,  can  be  more  quickly  executed,  and  consequently  is  the  one 
to  furnish  immediate  relief. 

 1-^^  

COMBINED  COLLECTOR  SHOE  AND  SLEET  CUTTER 

The  accompanying  illustration  shows  a  new  type  of  collector 
shoe  for  third-rail  roads,  designed  and  patented  by  George  T. 
Hanchett,  of  New  York  city,  and  intended  to  fulfill  the  double 
purpose  of  a  current  collector  and  a  sleet  cutter.  The  working 
part  of  the  shoe  is  made  up  of  eighteen  sectors  of  hard  steel, 
about  1-16  in.  thick.  These  sectors  are  all  of  the  same  shape 
and  are  supported  at  one  end  only,  being  arranged  alternately. 

The  supported  ends  of  the  sector  form  two  pivots  of  a  four-bar 
linkage,  and  the  common  point  where  the  sectors  cross  are 
bolted  to  a  vertical  rod  which  will  permit  motion  in  a  perpen- 

mm 

c 

SLEET  CUTTER  FOR  EXPOSED  THIRD-RAIL  OPERATION 

such  a  tunnel  would  be  Atlantic  Avenue  to  Whitehall  Street.  Such 
a  tunnel  would  permit  connections  being  made,  not  only  with  the 
South  Brooklyn  line,  but  the  East  and  Southeastern  Brooklyn 
lines,  besides  serving  an  already  well  populated  district  in  Brooklyn. 
The  Atlantic  Avenue  line  could  be  connected  with  the  line  that  I 
have  proposed  to  the  board,  running  south  along  Church  Street, 
provided  such  a  line  is  constructed. 

EXTENT  AND  COST  OF  IMPROVEMENTS 
The  total  number  of  miles  of  new  road  proposed  by  this  report 

is  thirty-seven,  and  the  total  amount  of  new  tracks  proposed, 
whether  in  new  road  or  as  additions  to  existing  roads,  is  120  miles. 
An  approximate  cost  of  these  improvements,  exclusive  of  abuttal 
damages,  is  about  $52,000,000,  of  which  about  $31,000,000  represents 
the  approximate  estimated  cost  of  extending  the  subway  and 
of  constructing  the  second  tunnel  with  its  Center  Street  connection 
in  Manhattan.  If  the  board  approves  the  suggestion  that  is  con- 

tained in  the  report  that  the  extensions  of  the  subway  and  the  new 
tunnel  with  its  connections  should  be  undertaken  as  municipal  con- 

struction, the  latter  figure  will  represent  the  cost  of  so  doing. 
Should  the  plan  described  be  carried  out,  the  Borough  of  Brook- 

lyn will  then  be  connected  with  the  Borough  of  Manhattan  by  three 
liridges  carrying  six  elevated  tracks  and  ten  surface  tracks,  and  two 
tunnels  carrying  four  tracks,  every  one  of  which  tracks  will  have  a 
greater  carrying  capacity  than  either  one  of  the  two  elevated  or  two 
surface  tracks  on  the  existing  bridge.   These  increased  facilities  of 

dicular  direction  only.  This  joint  is  a  loose  one  and  will 
permit  each  sector  to  have  an  individual  motion  of  about  %  in. 

Pressure  is  applied  to  the  four-l)ar  linkage  by  tueans  of  two 
spiral  springs,  which  bring  pressure  on  a  triangular  extension 
of  one  of  the  links  and  strive  to  open  the  linkage.  When  the 
shoe  is  off  the  rail  the  spring  pressure  will  succeed  in  opening 
the  linkage  to  such  a  point  as  the  nut  and  check  nut  on  the 
central  bar  will  allow  the  shoe  to  descend.  This  is,  of  course, 
adjustable  and  fixes  the  lift  of  the  shoe. 

The  individual  motion  of  the  plates  prevents  the  entire  shoe 
from  being  lifted  by  a  single  particle  of  ice,  which  is  what 
happens  when  the  ordinary  light,  flat  slipper  is  used.  In 
other  words,  the  sharp  edges  of  the  sectors  enable  them  to 
cut  through  the  sleet  after  the  fashion  of  a  series  of  knives, 
thereby  avoiding  the  action  of  the  ordinary  shoe  in  sliding  up 
over  such  obstructions  like  a  snow-shoe. 

The  connecting  lead  can  be  bolted  anywhere  on  the  casting, 

preferably  at  the  point  marked  "i."  No  flexible  connections 
are  required  because  the  linkage  joints  are  all  held  in  tight 
contact  by  springs.  This  shoe  is  now  being  tried  on  one  of  the 
cars  of  the  Manhattan  Elevated  Railway  in  New  York. 
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CORRESPONDENCE 

STORAGE  BATTERIES  IN  SUB-STATIONS 

MICHIGAN    ELECTRIC  COMPANY 
Detroit,  March  10,  1903. 

Editors  Street  IL\ilway  Journal: 
My  attention  has  been  called  to  your  editorial  on  first  page 

of  your  issue  of  March,  entitled  "Storage  Batteries  in  Sub- 
stations." 

I  believe  the  subject  of  storage  batteries  for  use  in  connec- 
tion with  the  interurban  road  using  alternating  current  trans- 

mission is  not  as  thoroughly  understood  and  considered  as  is 
warranted  by  the  facts,  but  I  question  the  initial  investment 
being  any  less  with  machinery  and  batteries  used  in  proper 
combination  than  equipments  consisting  of  machinery  alone. 
The  total  investment  is  generally,  I  believe,  about  the  same ; 
the  operating  expense,  however,  of  roads  using  batteries  in 
combination  with  machinery  is  materially  less  than  of  roads 
using  machinery  alone,  and  the  reliability  of  service  is  greater. 

Regarding  your  assumed  condition — a  storage  battery  of 
loo-kw  capacity  to  be  installed  in  a  sub-station  permitting  the 
saving  of  a  corresponding  capacity  of  rotary  converters  and 
step-down  transformers — that  is  beyond  question ;  but  going 
back  to  the  power  station,  instead  of  the  loo-kw  battery  at  the 
sub-station  permitting  the  reduction  of  engine,  generator  and 
boiler  capacity  by  over  100  kw,  the  reverse  is  true,  as  such  a 
battery  would  not  permit  of  saving  even  100  kw,  unless  no 

rotaries  were  in  the  power  house,  and  only  one  sub-station  was 
connected  therewith,  in  which  event  it  would  permit  the  saving 

of  just  lOO-kw  capacity  in  power  house  equipment. 
Where,  however,  as  ordinarily  is  the  case,  two,  three  or  even 

more  sub-stations  are  connected  with  the  power  house,  the  load 
on  the  power  house  shows  less  fluctuations  than  the  sum  of 
fluctuations  on  the  sub-stations.  From  average  conditions  I 
find  the  sub-station  machinery  equipment  can  be  cut  down  from 
50  per  cent  to  662-3  per  cent  if  batteries  are  used,  and  the 
main  power  house  from  25  per  cent  to  33  r-3  per  cent;  the  total 
saving  of  the  power  liouse  and  sub-stations  thus  made  by  re- 

ducing machinery  equipment  is  about  equal  to  the  cost  of  bat- 
teries required  to  take  their  place. 

I  do  not  consider  the  importance  of  this  question  is  any  less 
than  as  indicated  in  your  editorial.  But  as  its  effect  in  cutting 

down  the  machinery  equipment  is  dift'erent  from  what  you 
state,  I  simply  wish  to  call  attention  to  that  fact,  and  to  empha- 

size the  point  that  the  advantages  derived  from  the  use  of 

batteries  in  connection  with  railways  using  alternating-current 
transmission,  lie  in  the  improved  economy  and  reliability  of 
operation  rather  than  in  any  reduction  of  initial  cost. 

Jos.  E.  LocKWOOD,  President. 
  

BRAKING  ON  THE  TREAD  AND  FLANGE 

Allegheny,  Pa.,  March  10,  1903. 
Editors  Street  Railway  Journal  : 

I  have  given  considerable  practical  attention  to  the  subject 
of  brake-shoes  and  their  attachment,  and  I  believe  that  better 
results  in  braking  would  be  secured  if  all  the  braking  were 
done  on  the  tread  of  the  wheel  instead  of  the  flange.  One 
effect  of  the  use  of  a  flange  brake-shoe  is  that  the  sand  which 
is  carried  up  by  the  wheel  collects  at  the  root  of  the  flange, 
causing  unequal  wear  and  hard  braking.  Another  effect  is 
that  where  the  flanges  are  chipped  they  will  catch  the  shoes 
suddenly  and  cause  the  brakes  to  buck.  I  believe  that  if  the 
flanged  portion  of  the  shoe  were  omitted  entirely  this  difficulty 
would  be  obviated  and  there  would  be  fewer  flat  wheels.  If 

the  flanged  end  of  the  shoe  is  considered  desirable  for  steadying 

the  brake-shoe  it  can  still  be  used  but  made  with  a  deeper 
opening  so  that  it  will  guide  the  shoe  without  braking  the 
flange.  .  . 

William  E.  Steinhauser, 

CAR  SEAT  COVERINGS 

Cleveland,  March  17,  1903. 

Editors  Street  Railway  Journal: 

Mr.  Gonzenbach's  views  on  the  most  desirable  material  for 
car  seat  coverings  are  evidently  shared  by  a  large  number  of 
managers  of  interurban  railway  properties,  but  experience  does 
not  support  his  claims.  Just  why  plush  should  be  selected  for 
this  service  is  beyond  my  comprehension,  and  the  only  ex- 

planation that  suggests  itself  is  the  fact  that  it  "gives  the  car 
the  air  of  a  Pullman,"  as  was  boasted  by  the  superintendent  of 
a  line  running  through  a  section  of  the  country  where  the 
natives  were  awed  by  the  gorgeous  elegance  of  sleeping-car 
porters.  There  is  no  doubt  that  plush  coverings  catch  and  hold 
dirt  and  dust,  and  that  they  are  harder  to  clean  than  rattan, 
leather  or  some  such  special  composition  as  pantasote.  It  is 
equally  true  that  most  interurban  lines  have  dusty  roadways, 
and  that  during  the  summer  particularly  women  dislike  very 
much  to  ride  in  cars  with  plush  seat  coverings,  because  of  the 
damage  to  their  dresses  of  light  material,  which  become  easily 
soiled  by  contact  with  dusty  seat  backs.  Then,  too,  plush 
coverings  and  heavy  draperies  in  cars,  as  in  homes,  make  the 
compartment  look  hot  and  stuffy  and  altogether  uninviting — 
conditions  which  should  be  studiously  avoided  by  transporta- 

tion managers  where  patronage  is  so  easily  affected  by  ad- 
verse conditions. 

The  small  boy  is  much  more  likely  to  climb  upon  a  seat  to 
look  out  of  the  window  during  a  long  ride  in  an  interurban 
than  in  a  short  trip  over  a  city  line,  and  he  is  liable  also  to 
leave  the  imprint  of  his  muddy  shoes  upon  the  plush  seat.  On 
the  other  hand  it  must  be  admitted  that  the  tendency  to  cut  a 
slit  in  a  leather  covered  seat  seems  to  seize  many  patrons  of 
interurban  lines  which  are  finished  in  this  manner.  There  are 

some  objections  to  the  adoption  of  any  of  the  coverings  now 
on  the  market,  but  the  drawbacks  to  the  use  of  plush  seem  to 
outweigh  those  that  apply  to  other  forms. 

Interurban. 
 4^  

THE  STREET  RAILWAY  SYSTEM  OF  HAVANA 

The  Havana  Electric  Railway  Company  is  the  largest  street 
railway  company  in  Cuba,  and  controls  all  the  electric  lines 
in  operation  in  Havana.  Under  its  Spanish  charter  it  has  a 
monopoly  of  the  street  railway  transportation  in  the  city.  It 
charges  5  cents  Spanish  silver  for  fare  and  gives  free  transfers. 
It  operates  twelve  lines  of  cars  and  has  36  miles  of  track,  not 

including  2  miles  in  switches  and  car  houses.  It  has  400  em- 
ployees and  operates  no  cars.  Fifty  new  cars  have  just  been 

secured  from  the  Niles  works,  and  the  company  is  planning  to 
build  some  more  in  its  own  shops.  The  new  cars  are  mounted 
on  McGuire  trucks  and  are  equipped  with  General  Electric 
motors. 

The  company  has  made  no  extensions  since  the  publication 
of  an  article  on  the  system  in  the  Street  Railway  Journal 

of  Aug.  4,  1900,  except  at  Jesus  del  Monte,  where  2  miles  of 
tracks  were  added  last  year  at  Vibora,  where  a  steel  frame  car 
house  was  built,  with  corrugated  iron  roof,  and  a  section  of 
2  miles  on  the  Twenty-Third  Street  line.  Extensions  are 
planned  in  the  city  of  Havana,  however,  6  miles  in  length. 
The  system  of  the  Havana  Electric  Railway  Company  is 

operated  by  the  double  trolley,  and  the  cars  are  equipped  with 
General  Electric  motors. 

Across  the  Bay  of  Havana  are  the  suburban  towns  of  Regla 
and  Guanabacoa,  which  were  great  resorts  during  the  Spanish 
regime.  At  the  entrance  to  the  ferry  that  connects  them  with 
the  city  is  a  trolley  line  named  after  the  cities  through  which 
they  run.  The  line  has  the  double  overhead  trolley,  is  3  miles 
long  and  has  eight  cars  in  the  service.  The  fare,  including 
ferriage,  is  10  cents  Spanish  silver,  and  the  time  consumed 
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from  Havana  to  the  end  of  the  line  is  forty  minutes.  The 
general  manager  of  the  company  is  George  F.  Greenwood,  who 
is  also  manager  of  the  Havana  Electric  Railway  Compan)',  but 
the  company  has  its  own  power  station  and  is  distinct  in  every 
way  from  the  Havana  company.  This  line  runs  through  a  fine 
section  of  suburban  country  near  Havana,  and  is  said  to  be 
making  money. 

A  third  line  which  might  be  mentioned  in  this  connection  is 
that  of  the  Concha  &  Marianao  Railroad  Company.  This  is  a 
steam  railroad,  which  runs  from  Principe  in  the  city  of  Havana 
to  the  town  of  Marianao,  some  8  miles  away.  It  has  also  a  side 
line  from  Marianao  to  the  Playa,  a  great  resort  for  the  Havana 
people,  as  it  has  a  fine  bathing  beach  in  a  sheltered  bay.  Some 
time  ago  the  company  obtained  permission  to  install  electricity 
as  a  motive  power,  and  the  subject  is  now  under  consideration. 
As  the  Havana  Electric  Railway  Company,  however,  has  a 

monopoly  of  the  city  business  under  its  charter,  the  introduc- 
tion of  electric  power  on  this  line  is  problematical.  The  fare  at 

present  is  for  first  class  20  cents,  and  third  class  10  cents, 
Spanish  silver. 

A  new  trolley  line  known  as  the  Havana  &  Jaimanitas  Rail- 
way Company  was  organized  about  a  year  ago,  but  construction 

has  not  yet  been  commenced.  This  company  was  organized  by 
capitalists  from  Youngstown,  Ohio;  Cleveland,  Cincinnati, 
Chicago  and  New  York.  The  capital  was  originally  $2,500,000, 
but  this  has  been  increased.  The  carrying  out  of  its  plans 
would  mean  the  opening  up  of  some  of  the  finest  cane  and 
tobacco  lands  in  the  western  end  of  Cuba,  in  Havana  and  Pinar 
Del  Rio  Provinces. 

Another  interurban  system  projected  is  that  of  the  Insular 
Railway  Company,  which  has  been  organized  tinder  the  laws 
of  the  State  of  New  Jersey,  with  a  capital  of  $2,500,000,  and 
is  controlled  by  the  same  persons  who  are  interested  in  the 
Havana  Electric  Railway  Company.  This  company  is 
planning  to  build  about  170  km  (about  100  miles)  of  track  to 
serve  as  a  light  railway  throughout  the  province  of  Havana, 

and  to  connect  that  city  with  Mariel,  Guines  and  other  im- 
portant places.  The  line  will  be  equipped  with  a  double  trollev, 

and  through  cars  will  be  run  from  Havana.  Six  miles  of  track 
have  already  been  graded.  The  road  will  be  built  on  its  own 
right  of  way.  for  which  a  width  of  30  m  (100  ft.)  have  been 
secured.  A  draw-bridge  over  Almendares  River  has  already 
been  built. 

A  NEW  THIRD-RAIL  INSULATOR 

A  simple,  reliable  and  satisfactory  insulating  support  for  the 
contact-rail  on  third-rail  roads  is  one  of  the  details  in  con- 

struction work  that  has  attracted  the  attention  of  engineers 
engaged  in  that  line  of  railway  construction.  Several  devices 
of  this  kind  have  been  described  in  these  columns,  but  no  ex- 

tended particulars  have  been  published  of  the  insulator  de- 
signed for  the  Aurora,  Elgin  &  Chicago  Railway  Company  by 

Ernest  Gonzenbach,  constructing  electrical  engineer  of  that 
line,  and  which  is  a  radical  departure  from  all  previous  efforts. 
Illustrations  of  this  device  are  shown  in  this  article,  and  it  will 
be  noted  that  it  embodies  several  new  featu::es. 

It  consists  of  but  three  pieces,  which  are  not  fastened  to- 
gether in  any  manner,  but  they  are  kept  in  their  relative  posi- 

tion by  the  weight  of  the  contact-rail.  For  an  insulation  Mr. 
Gonzenljach  employs  a  standard  conipound,  which  is  practically 
the  same  as  that  used  on  regular  overhead  trolley  fixtures. 

The  principal  difference  in  this  compound  is  that  it  is  much 
tougher  and  of  greater  tensile  strength,  due  to  the  introduction 
of  a  specially  prepared  fibrous  material.  This  insulation,  which 
is  in  the  form  of  a  ring  or  inverted  cup,  is  so  placed  that  it  is 
out  of  reach  of  all  mechanical  injury,  shocks  or  strains.  The 

shape  of  this  insulating  ring  is  such  that  there  can  be  no  shear- 
ing strain  on  any  of  the  insulation,  and  the  only  strain  it  is 

subjected  to  is  that  due  to  the  weight  of  the  rail,  which  does 
not  exceed  50  lbs.  per  square  inch 
even  with  the  heaviest  rail. 

In  view  of  the  fact  that  com- 

pound insulations  of  this  charac- ter are  used  in  overhead  work 
under  constant  strains  of  about 

1000  lbs.  per  square'  inch  and 
over,  the  margin  of  safety  is 

very  large  in  this  third  rail  sup- 
port. The  base  casting  and  the 

insulating  ring,  being  both  of 
considerable  diameter  and  ex- 

tending over  almost  the  entire  surface  of  the  rail  base,  it  will  be 
seen  that  movement  of  the  rail  over  this  support,  due  to  ex- 

pansion and  contraction,  cannot  exert  any  leverage  or  strain 
tending  to  break  the  insulation,  as  is  the  case  in  other  types  of 
supports.  As  the  three  parts  of  the  device  are  entirely  separate 
and  not  held  together  by  anything  but  the  weight  of  the  rail, 
there  is  no  tendency  for  the  contact  rail  to  drop  with  any  slight 
sinking  of  the  ties  as  the  car  passes.    The  result  is  that  there 

THIRD-RAIL  INSULATOR 

PARTS  OF  THIRD-RAIL  INSULATOR 

is  no  corresponding  strain  upon  the  insulating  support,  as  the 
metallic  rail-cap  holds  fast  to  the  rail  and  the  under  portion  of 
the  support  follows  the  sinking  motion  of  the  tie.  Provision  is 
made  in  the  insulator  for  a  j^-in.  movement  of  this  character, 
and  this  can  be  made  even  greater  if  desirable.  The  top  cap 
has  the  usual  lugs,  which  are  bent  over  the  heel  of  the  rail  with 
sufficient  clearance  to  allow  the  rail  to  move  without  straining 
the  cap  longitudinally.  The  base  shell  and  the  rail  cap  are  made 
of  malleable  iron. 

The  arrangements  of  skirts  or  petticoats  on  the  insulating 
]iortion,  as  well  as  the  rail  cap,  is  one  of  the  most  important 
features  of  this  device,  producing,  as  it  does,  a  third-rail  sup- 

port that  is  absolutely  impervious  to  salt  or  lime  commonly 
used  to  cut  sleet  and  ice  from  the  contact-rail  during  the  winter 
season.  That  the  insulator  is  not  affected  by  this  was  shown 
during  the  winter  just  past  on  the  Aurora,  Elgin  &  Chicago 
Railway,  where  these  insulators  are  now  in  use  in  large  quanti- 

ties, there  being  no  trouble  whatever  on  this  road  on  account 
of  salt  or  lime  applied  to  the  rail. 

This  insulator  is  being  manufastured  and  sold  by  the  Mayer 
&  Englund  Company,  Philadelphia,  and  will  be  known  as  the 
"Keystone"  third-rail  insulator. 

 •^-»  

The  law  of  negligence  governing  the  standing  on  a  platform 
of  a  moving  street  car  in  a  municipality  is  not  applicable  to  the 
case  of  standing  on  a  platform  moving  of  an  interurban  car  in 
the  open  country,  says  the  State  Supreme  Court  of  Ohio.  The 
case  was  one  in  which  George  J.  Lake  recovered  in  the  Lower 
Court  from  the  Cincinnati,  Lawrenceburg  &  Aurora  Traction 
Company  for  the  death  of  his  son.  The  Supreme  Court  re- 

verses the  decision. 
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LEGAL  DEPARTMENT 

CONDUCTED   BY   WILBUR  LARKEMOKE,   OF  THE 
NEW   YORK  BAR 

FREE  RIDES  FOR  POLICEMEN  AND  FIREMEN 

In  the  year  1895  a  statute  was  passed  in  New  York  State 
providing  that  the  Mayor  of  each  city  in  the  State,  and  the 
president  of  each  incorporated  village,  might  issue  to  policemen 
and  firemen  appointed  by  the  duly  constituted  authorities  of 
such  city  or  village,  a  certificate  of  appointment  and  qualifica- 

tion, specifying  the  duration  of  the  term  of  ofiice,  and  that  "it 
shall  thereupon  be  the  duty  of  every  street  surface  and  elevated 
railroad  company  carrying  on  business  within  such  city  or 
village  to  transport  every  such  policeman  or  fireman  free  of 
charge  while  he  is  traveling  in  the  performance  of  the  duties  of 

his  ofiice."  In  Wilson  vs.  United  Traction  Co.  (May,  1902, 
72  App.  Div.,  423),  the  Appellate  Division  of  the  New  York 
Supreme  Court,  Third  Department,  held  that  such  statute  was 
unconstitutional  and  void,  as  involving  a  taking  of  property 
without  due  process  of  law.  The  court  relies  to  quite  an  extent 
upon  Beardsley  vs.  N.  Y.,  Lake  Erie,  etc.  R.  R.  Co.  (162  N.  Y., 
230)  and  Lake  Shore,  etc.,  Ry.  Co.  vs.  Smith  (173  U.  S.,  684). 
We  think,  however,  there  is  a  perceptible  difference,  if  not  a 
legal  distinction,  between  the  street  railroad  case  and  the 
authorities  cited.  In  the  latter,  steam  railroad  companies  were 
required  to  issue  mileage  books  at  a  reduced  rate  of  fare  to 
those  willing  to  purchase  a  designated  number  of  miles  at  a 
time.  It  was  held  that  such  legislation  was  void,  as  depriving 
the  railroad  companies  of  property  without  due  process  of  law. 
It  will  be  noticed,  however,  that  the  statvitory  provision  was 
for  the  benefit  of  the  community  at  large ;  there  was  no  element 
of  public  office  or  public  service  on  the  part  of  the  passengers 
concerned.  The  Appellate  Division,  therefore,  wisely  considered 
the  question  whether  legislation  requiring  street  railways  to 
carry  policemen  and  firemen  free  was  within  the  police  power 
of  the  State.  Upon  this  point  the  following  language  from  the 
opinion  of  the  Appellate  Division,  by  Parker,  P.  J.,  may  well 

be  quoted:  "It  is  sufficient  to  say  that,  in  our  judgment,  the 
statute  in  question  cannot  be  sustained  as  a  valid  exercise  of 
that  (the  police)  power.  Its  evident  purpose  and  effect  is  to 
relieve  the  municipalities  referred  to  therein  from  a  portion  of 
the  burden  of  maintaining  their  police  and  fire  departments  at 
the  expense  of  the  several  street  railway  companies  within 
their  limits.  Concede  that  the  public  safety  requires  that  the 
public  officers  mentioned  be  carried  upon  such  railroads,  it  is 
not  apparent  why,  in  order  to  promote  that  safety,  they  should 
be  carried  free  of  charge.  There  is  no  pretense  that  the  act 
is  necessary  to  secure  their  right  to  ride  upon  such  roads.  The 
sole  purpose  is  to  secure  their  right  to  ride  free.  Thus  the  only 
advantages  secured  by  the  act  to  the  public  is  that  the  railroad 
company  instead  of  the  municipality  pays  the  fare.  Such  an 
advantage  may  be  a  public  convenience,  but  the  right  to  take 
the  property  of  the  individual  citizen,  or  of  a  class,  for  the  sole 
reason  that  the  proceeds  of  it  would  be  convenient  to  aid  the 
municipality  in  defraying  its  general  expenses,  has  not  yet  been 
conceded  as  a  legitimate  exercise  of  the  police  power,  and  we 

are  not  disposed  to  concede  it  now." 
It  is  quite  evident  that  such  view  was  necessary  to  prevent 

gross  oppression  of  the  companies.  The  obligation  to  carry 

firemen  and  policemen  woul'd  in  itself  constitute  a  very  serious burden,  and  if  such  a  law  had  been  held  valid  we  see  no  reason 
why  it  could  not  be  extended  to  take  in  any  person  in  the  public 
service.  Tlie  practical  result  is  that,  in  the  absence  of  actual 
prohibition  or  regulation,  street  railway  companies  may,  in 
their  discretion,  allow  a  certain  number  of  policemen  or  fire- 

men to  ride  free,  but  that  they  have  control  of  the  privilege. 
In  the  State  of  New  York  another  feature  enters  into  the 

problem,  as  Section  5  of  Article  13  of  the  New  York  Consti- 

tution provides :    "No  public  officer,  or  person  elected  or  ap- 

NoTE. — Communications  relating  to  this  department  should  be  addressed  to 
]\Ir.  Larremore,  32  Nassau  Street,  New  Y'ork  City. 

pointed  to  a  public  office,  under  the  laws  of  this  State,  shall 
directly  or  indirectly  ask,  demand,  accept,  receive  or  consent 
to  receive  for  his  own  use  or  benefit,  or  for  the  use  or  benefit 

of  another,  any  free  pass,  free  transportation,  franking  privi- 
lege or  discrimination  in  passenger,  telegraph  or  telephone 

rates,  for  any  person  or  corporation,  or  make  use  of  the  same 

himself  or  in  conjunction  with  another."  The  section  further 
makes  it  a  misdemeanor  for  any  corporation,  or  officer  or 
agent  thereof,  to  offer  or  promise  to  any  public  officer  any  sucM 
free  transportation,  etc.  It  was  held  in  People  vs.  Rathbone 
(145  N.  Y.,  434)  that  this  constitutional  provision  covered 
notaries  public.  The  opinion  of  the  court  insists  upon  the 
broadest  interpretation  of  the  language.  The  court  remarks: 

"The  only  assumption  that  we  have  any  right  to  indulge  in  is 
that  it  was  made  as  sweeping  in  its  terms,  in  order  to  prevent 
doubts  and  to  obviate  refinements  of  reasoning  as  to  its  ap- 

plication to  particular  cases  under  the  varying  conditions  of  our 

political  life."  Under  this  provision  of  the  Constitution,  as  so 
interpreted,  it  would  seem  that  policemen  and  firemen  have 

been  "appointed  to  a  public  office,"  and  that  the  issue  of  free 
passes  or  the  grant  of  free  transportation  to  them  by  street 
railway  companies,  as  well  as  other  corporations,  is  illegal. 

 *^  

LIABILITY  FOR  NEGLIGENCE. 

IOWA. — Street  Railroads — Premature  Starting  of  Car — Appeal 
— Verdict — Evidence  to  Support — Conflicting  Evidence — Review 
— Instructions — Refusal  of  Requests — Nursing — Services  of 
Daughter — Value — Damages. 

1.  Where,  in  an  action  for  injuries  to  a  passenger  by  the 
premature  starting  of  a  street  car,  the  evidence  warranted  a  find- 

ing that  the  conductor  knew  plaintiff  was  attempting  to  alight, 
and,  while  seeing  her  in  that  attitude,  permitted  the  car  to  start 
before  she  had  safely  alighted,  a  judgment  for  plaintiff  will  not  be 
reversed  on  appeal  for  lack  of  evidence,  though  it  also  tended  to 
show  that  the  car  had  not  stopped  to  discharge  passengers,  but 
in  the  middle  of  a  block,  to  repair  a  wire. 

2.  Where,  in  an  action  for  injuries  to  a  passenger  by  the  pre- 
mature starting  of  a  street  car,  the  evidence  was  conflicting  as  to 

whether  or  not  the  car  was  in  motion  when  plaintiff  attempted  to 
leave  it,  a  verdict  in  her  favor  would  not  be  reversed  on  appeal 
because  of  her  alleged  contributory  negligence  in  attempting  to 
alight  while  the  car  was  in  motion. 
3.  Where  plaintifif  was  injured  by  the  premature  starting  of  a 

street  car,  an  instruction  that  if  the  car  was  stopped  near  the  mid- 
dle of  a  block,  and,  while  it  was  still,  plaintiff  attempted  to  alight, 

and  was  seen  by  the  conductor  either  when  she  arose  or  when 
she  was  on  the  footboard,  and  while  she  was  there  the  cars  were 
started  by  the  conductor,  and  she  was  thrown  to  the  ground  and 
injured,  and  the  conductor,  seeing  her  about  to  get  off  the  car  or 
on  the  footboard,  started  the  car,  and  did  nothing  to  stop  it  or 
prevent  the  starting,  if  he  saw  her  attempt  to  get  off  before  it  was 
started,  that  was  negligence,  etc.,  was  proper. 
4.  Where  a  physician  stated  that  he  knew  the  value  of  services 

for  nursing,  his  evidence  as  to  value  was  properly  admitted. 

5.  In  an  action  for  injuries,  evidence  of  plaintiff's  daughter  that she  would  not  charge  her  mother  anything  for  nursing,  because 
the  mother  had  nothing,  but,  if  she  was  to  do  the  nursing  for  a 
stranger,  she  would  want  $200,  "and  that  she  did  that  as  a  daugh- 

ter would  do  it  for  a  mother,"  and  did  not  expect  her  brother  to 
pay  for  it,  did  not  preclude  the  mother  from  recovering  for  the 
nursing,  the  value  oi  which  was  fully  proved. 

6.  Where  requests  to  charge  are  fully  covered  by  the  charge 
i.if  the  court,  a  refusal  thereof  is  not  error. 
7.  Where  plaintiff  suffered  a  fracture  of  the  neck  of  the  femur 

by  the  premature  starting  of  a  street  car  as  she  was  attempting 
to  alight,  a  verdict  of  $3,000  was  not  excessive. — (Beringer  vs. 
Dubuque  St.  Ry.  Co.,  91  N.  W.  Rep.,  931.) 
KANSAS. — Street  Railways — Injuries  to  Persons  on  Track — 

Instructions. 
I.  In  an  action  against  an  electric  street  railway  company,  by 

a  party  who  was  struck  by  a  car  and  injured  while  attempting  to 
drive  over  its  tracks  in  a  walk  at  a  street  crossing,  the  company 
introduced  testimony  that  an  approaching  car  could  be  seen  for  a 
distance  of  277  ft.  by  a  person  standing  within  15  ft.  of  the  railway 
tracks.  This  contradicted  the  plaintiff,  who  testified  that  by 
reason  of  obstructions  to  her  view  she  could  see  in  the  direction 
the  car  came  80  or  90  ft.  only,  when  she  was  15  ft.  from  the  cross- 

ing. Held,  that  it  was  error  to  refuse  an  instruction  tendered  by 
the  railway  company  to  the  effect  that,  if  an  approaching  car  was 
within  the  range  of  vision  of  the  person  injured,  she  was  charge- 
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able  with  knowledge  of  its  coming,  notwithstanding  the  fact  that 
she  testified  that  she  did  not  sec  it. — (MetropoHtan  St.  Ry.  Co. 
vs.  Agnew  et  al,  70  Pacific  Rep.,  345.) 
MAINE. — New  Trial — Newly  Discovered  Evidence — Cumula- 

tive Evidence — Discretion  of  Court. 
1.  In  granting  a  new  trial  upon  motion  based  on  newly  discov- 

ered evidence  the  true  doctrine  is  that  the  newly  discovered  testi- 
mony must  be  of  such  character,  weight  and  value,  considered  in 

connection  with  the  evidence  already  in  the  case,  that  it  seems  to 
the  court  probable  that  on  a  new  trial,  with  the  additional  evi- 

dence, the  result  would  be  changed;  or  it  must  be  made  to  appear 
to  the  court  that  injustice  is  likely  to  be  done  if  the  new  trial  is 
refused. 
2.  It  is  not  suflicient  that  there  may  be  a  possibility  or  chance 

of  a  different  result,  or  that  a  jury  might  be  induced  to  give  a 
different  verdict.  There  must  be  a  probability  that  the  verdict 
would  be  different  upon  a  new  trial.  But  it  is  not  necessary  that 
the  additional  testimony  should  be  such  as  to  require  a  different 
verdict. 
3.  If  it  were  true  that  such  new  evidence  must  be  of  such  a 

character  as  to  require  a  different  verdict  upon  a  new  trial,  as 
stated  in  Linscott  vs.  Insurance  Co.,  34  Atl.  405,  88  Me.  497,  51 
Am.  St.  Rep.  435,  and  State  vs.  Stain,  20  Atl.  72,  Me.  472,  then 
it  would  follow  as  a  logical  sequence  that  none  but  a  different 
verdict  would  be  allowed  by  the  court  to  stand. 
4.  The  rule  stated  in  those  two  cases  is  too  strict.  It  would 

deprive  a  party  of  the  privilege  of  having  his  evidence  passed  upon 
by  a  jury,  whose  peculiar  province  it  is  to  decide  controverted 
issues  of  fact,  even  in  cases  where  the  court  is  of  opinion  that  the 
new  evidence  would  probably  change  the  result,  or  that  injustice 
would  be  likely  to  be  done  if  a  new  trial  was  not  granted. 
5.  It  is  not  an  absolute  and  unqualified  rule  that  a  new  trial 

will  not  be  granted  under  any  circumstances  upon  newly  dis- 
covered cumulative  evidence. 

6.  When  the  newly  discovered  evidence  is  additional  to  some 
already  in  the  case  in  support  of  the  same  proposition,  the  prob- 

ability that  such  new  evidence  would  change  the  result  is  generally 
very  much  lessened,  so  that  much  more  evidence,  or  evidence 
of  much  more  value,  will  generally  be  required  when  such  evi- 

dence is  cumulative;  but  if  such  newly  discovered  testimony, 
although  merely  cumulative,  is  of  such  character  as  to  make  it 
seem  probable  to  the  court  that,  notwithstanding  the  same  ques- 

tion has  already  been  passed  upon  by  the  jury,  a  different  result 
would  be  reached  upon  another  trial  with  the  new  evidence,  then 
such  new  trial  should  be  granted. 
7.  The  provisions  of  the  statute  (Rev.  St.  c.  89,  Sec.  4),  applic- 

able to  petitions  for  review,  that  "newly  discovered  cumulative 
evidence  is  admissible  and  shall  have  the  same  effect  as  other  newly 

discovered  evidence,"  should  have  some  effect  upon  the  value  of 
such  testimony  upon  motions  for  a  new  trial;  otherwise  a  party 
who  had  lost  a  verdict  would  have  greater  rights  upon  a  petition 
for  review  after  judgment  than  upon  a  motion  for  a  new  trial  be- 
fore. 

8.  While  it  is  important  to  have  general  rules  in  regard  to 
granting  new  trials  upon  this  ground,  which  may  be  known  to  the 
profession,  and  by  which  the  court  will  be  governed  so  far  as 
practicable,  each  case  differs  so  materially  from  every  other 
that  the  decision  of  the  question  as  to  whether  or  not  a  new  trial 
should  be  granted  in  any  particular  case  must  necessarily  depend 
to  a  very  large  extent,  but,  of  course  within  the  limits  of  such 
general  rules,  upon  the  sound  discretion  of  the  court,  which  will 
always  be  actuated  by  a  desire,  upon  the  one  hand,  to  put  an  end 
to  litigation  when  the  parties  have  fairly  had  their  day  in  court, 
and,  upon  the  other  hand,  to  prevent  the  likelihood  of  any  in- 

justice being  done. 
Linscott  vs.  Insurance  Co.,  34  Atl.  405,  88  Me.  497,  and  State 

vs.  Stain,  20  Atl.  72,  82  Me.  472,  criticised. —  (Parsons  vs.  Lewis- 
ton,  B.  &  B.  St.  Ry.,  52  Atlantic  Rep.,  1006.) 
MARYLAND. — Street  Railways — Injury  to  Passenger — Negli- 

gence— Evidence — Instruction. 
1.  A  prim.a  facie  case  of  negligence  is  made  out  by  testimony 

of  plaintiff  that,  being  a  passenger  on  defendant's  street  car,  she indicated  her  desire  to  leave  it,  which  was  stopped  to  enable  her 
to  do  so.  and  that  while  she  was  in  the  act  of  leaving,  and  before 
she  could  place  herself  safely  on  the  ground,  it  started  and  threw 
her. 

2.  Plaintiff  having  testified  on  her  direct  examination  that  on 
her  signal  the  car  came  to  a  full  stop,  and  she  stepped  on  the  foot- 

board, and  as  she  was  about  to  put  her  left  foot  to  the  ground, 
while  having  the  other  on  the  step,  the  car  started,  and  she  was 
thrown;  and  on  cross-examination  that  she  got  on  the  footboard, 
and  as  she  was  putting  her  left  foot  to  the  ground  the  car  started 
off;  and  on  redirect  examination  that  she  had  hold  of  the  car, 
and  it  started  and  jerked  her  around  and  threw  her  on  her  left 
hip — she  cannot  be  considered  as  affirming  that  when  the  car 

started  she  was  in  a  firm  and  safe  position  on  the  footboard,  and 
as  matter  of  simple  volition  and  from  motives  of  saving  herself 
inconvenience  she  left  such  place  of  safety  and  stepped  from  the 
car  while  it  was  in  motion,  though  on  cross-examination,  before 
testifying  as  above,  she  answered  "Yes"  to  the  questions,  "You 
got  down  on  the  footboard?"  "Then  the  car  started?"  "And 
then  you  tried  to  step  down?"  and  to  the  question,  "There  was  no 
reason  why  you  did  not  step  back?"  answered,  "It  was  not  handy 
for  me,  I  being  crippled;"  and  to  the  question,  "You  preferred  to 
step  off?"  answered,  "Yes;"  and  to  the  question,  "You  thought 
it  was  going  slow  enough  for  you  to  step  off?"  answered,  "It 
started  off  fast." 3.  A  requested  instruction  that  if  the  jury  find  that  plaintiff 
signaled  for  the  car  to  be  stopped,  and  after  it  had  stopped  stepped 

on  the  footboard,  but  "voluntarily  and  without  necessity"  stepped 
to  the  ground  while  the  car  was  in  motion,  verdict  should  be  for 
defendant,  is  objectionable  as  leaving  the  jury  to  treat  the  ne- 

cessity that  was  to  govern  plaintiff's  conduct  under  the  circum- stances as  an  absolute  necessity;  the  evidence  showing  she  was 
crippled  in  her  left  limb  from  rheumatism,  that  when  the  car 
started  she  was  in  the  act  of  putting  her  left  foot  on  the  ground, 
and  that  in  the  effort  to  alight  she  was  holding  to  the  handle-bar 
of  the  car;  she  thus,  by  defendant's  negligence,  being  put  in  a 
position  of  danger  calculated  to  alarm  and  disconcert  her  and 
prevent  exercise  of  clear  judgment,  and  therefore  being  held  only 
to  ordinary  care  under  the  circumstances. — (United  Rys.  &  Elec- 

tric Co.  of  Baltimore  vs.  Beidelman,  52  Atlantic  Rep.,  913.) 
NEW  YORK.— Mandamus — Railroads — Operation  of  Trains — 

Complaints  to  Railroad  Commissioners — Certiorari. 
1.  As  the  railroad  law  (Laws  1890,  c.  565)  places  the  responsi- 

bility of  determining  how  many  trains  shall  be  run,  and  at  what 
intervals  of  time,  on  the  board  of  directors  of  a  railroad  com- 

pany, mandamus  will  not  lie  in  the  first  instance  on  the  applica- 
tion of  persons  claiming  to  be  aggrieved  by  failure  of  a  railroad 

company  to  properly  operate  its  trains  to  compel  it  to  restore  a 
continuous  train  service  to  a  named  station,  which  had  been  in 
part  abandoned. 

2.  Where  the  board  of  directors  of  a  railroad  company  have 
abused  the  discretion  committed  to  them  by  the  statute  as  to  the 
manner  of  operating  trains  on  their  road  under  the  railroad  law 
(Laws  1890,  c.  565,  Sec.  161),  complaint  may  be  made  to  the 
board  of  railroad  commissioners,  which  has  express  authority  to 
determine,  after  hearing,  whether  the  manner  of  operating  the 
road  is  reasonable  and  expedient,  so  as  to  promote  the  security 
and  convenience  of  the  public. 

3.  The  determination  of  the  board  of  railroad  commissioners 
as  to  whether  the  method  of  operating  a  railroad  is  reasonable, 
as  provided  by  the  railroad  law  (Laws  1890,  c.  565,  Sec.  161)  is, 
by  Sec.  162,  enforceable  in  the  courts  by  mandamus. 
4.  The  Appellate  Division,  on  review  by  certiorari  of  an  appli- 

cation for  mandamus  to  enforce  the  determination  of  the  board  of 
railroad  commissioners  as  to  the  proper  operation  of  a  railroad 
company,  has  the  power  to  examine  the  facts. — (People  ex  rel 
Linton  vs.  Brooklyn  Heights  R.  Co.,  64  N.  E.  Rep.,  788.) 
NEW  YORK.— Carriers— Duty  to  Protect  Passengers— Evi- 

dence— Dismissal. 

I.  Plaintiff's  evidence,  if  credible,  established  the  facts  that, 
while  a  passenger  on  defendant's  railroad  train,  other  passengers, 
without  provocation,  began  to  insult  and  revile  him  and  his  com- 

panion, who  were  talking  in  the  German  language.  They  took 
hold  of  the  plaintiff's  hat,  and  hustled  him,  and,  on  the  conductor 
being  asked  to  interfere,  he  said  "he  could  do  nothing;  that  if  he 
asked  them  to  stop  they  wouldn't  do  it."  Afterward  the  conductor 
did  ask  them  to  "stop  that  fooling,"  at  which  they  merely  laughed, 
and  he  walked  out  of  the  car,  when  they  resumed  their  boisterous 
conduct  and  insults.  Just  before  a  station  was  reached  the  other 

passengers  threw  plaintiff's  hat  on  the  fioor,  struck  him,  and  when 
he  rose  to  regain  his  hat  threw  him  to  the  floor,  and  then  walked 
over  him  out  of  the  car  to  the  station.  Held,  that  it  was  error 

to  dismiss  plaintiff's  case  for  damages  at  the  close  of  such  evi- 
dence.— (Koch  vs.  Brooklyn  Heights  R.  Co.,  78  N.  Y.  Supp.,  99.) 

NEW  YORK.— Failure  to  Introduce  Evidence— Instructions — 
Personal  Injury. 

I.  Where  the  evidence  in  an  action  for  personal  injuries  shows 
that  an  alleged  injury  is  not  apparent  from  objective  symptoms, 
but  will  be  disclosed  by  an  X-ray  examination,  and  plaintiff  in- 

troduces a  physician  who  testifies  that  he  made  such  examination, 
but  fails  to  show  the  result  thereof,  the  defendant  is  entitled  to  an 
instruction  that  the  jury  may  assume  that  the  testimony  of  the 
witness,  if  given,  would  have  been  adverse  to  plaintiff,  even  though 
the  fact  of  such  examination  was  called  out  by  defendant,  who 
could  have  examined  the  witness  as  to  the  result  of  the  exam- 

ination.-— (Kane  vs.  Rochester  Ry.  Co.,  77  N.  Y.  Supp.,  776.) 
NEW  YORK. — Carriages  of  Passengers — Breach  of  Contract 

— Misconduct  of  Servant. 
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I.  A  bill  of  particulars,  furnished  in  connection  with  an  oral 

complaint  "for  personal  injuries"  against  a  common  carrier,  set 
out  that  defendant's  conductor  refused  to  accept  plaintiff's  prop- erly tendered  fare,  and  without  cause  assaulted  plaintiff,  and  threw 
him  of?  the  car,  and  that  thereby  plaintiff  was  injured.  Held,  that 
a  bill  of  particulars  being  merely  an  amplification  of  the  complaint, 
the  cause  of  action  was  still  founded  on  breach  of  contract  by  the 

misconduct  of  defendant's  servant,  though  such  misconduct  may 
have  resulted  in  aji  assault;  and  that  hence  jurisdiction  of  the 
municipal  court  is  not  prohibited  by  Greater  New  York  Charter, 
Sec.  1364,  subd.  2,  providing  that  such  court  shall  have  jurisdiction 
of  actions  "to  recover  damages  for  a  personal  injury,  *  *  ♦ 
excepting  actions  to  recover  damages  for  an  assault,"  etc. — (Hines vs.  Dry  Dock,  E.  B.  &  B.  R.  Co.,  78  N.  Y.  Supp.,  170.) 
NEW  YORK. — Railroads — Injuries  to  Persons  on  Track — 

Negligence — Question  for  Jury. 
I.  The  fact  that  defendant's  car  was  run  through  a  fog,  at  the 

rate  of  18  miles  an  hour,  when  injuring  plaintifT  on  the  track,  is 
sufficient  to  present,  for  determination  by  the  jury,  the  question  of 

defendant's  negligence. — (Denton  vs.  Brooklyn  freights  R.  Co., 
78  N.  Y.  Supp.,  157.) 
NEW  YORK. — Pleading — Answer — Admissions — Special  Plea 

— Effect  of  Admission. 
1.  Where  a  defendant  makes  a  general  denial,  plaintiff  cannot 

take  advantage  of  any  admission  in  a  special  plea  as  if  it  were 
made  generally  in  the  action. 
2.  In  an  action  against  a  street  railroad  the  complaint  alleged 

an  assault  by  defendant's  conductor  on  plaintiff  wlvle  a  passenger. 
The  answer  was  a  general  denial,  and,  as  a  special  plea,  that  plain- 

tiff refused  to  pay  his  fare,  and,  on  his  refusal  to  leave  the  car,  the 
conductor  gently  laid  his  hands  on  the  plaintiff  and  removed  him 
from  the  car,  doing  him  no  unnecessary  violence.  Plaintiff  did 
not  prove  any  assault.  Held,  that  there  was  no  admission  in 
the  answer  ot  which  plaintiff  could  take  advantage  as  showing  an 
assault.— (De  Waltoff  vs.  Third  Ave.  R.  Co.,  78  N.  Y.  Supp.,  132.) 
NEW  YORK.— New  Trial— Practice— Settlement  of  Order 

Denying  Motion. 

I.  The  court  having  granted  defendant's  motion  for  a  new  trial, 
made  on  the  minutes  on  all  the  grounds  stated  in  Code  Civ. 
Proc,  Sec.  999,  and  this  having  been  reversed,  and  judgment  di- 

rected to  be  entered  on  the  verdict,  defendant  cannot  thereafter 
have  a  settlement  of  an  order  denying  his  motion  for  a  new  trial 
on  the  grounds  that  the  verdict  was  contrary  to  the  evidence  ana 
the  law — Grounds  embraced  in  Sec.  999. — (Sidmonds  vs.  Brook- 

lyn Heights  R.  Co.,  78  N.  Y.  Supp.,  129.) 
OREGON. — Reference— When  Allowed — Trover — Evidence- 

Agent — Collection  of  Money. 
1.  Under  Hill's  Ann.  Laws  Or.,  Sec.  222,  subd.  i,  providing 

that  the  court  may  upon  the  application  of  either  party,  or  upon 
its  own  motion,  direct  a  reference,  "when  a  trial  of  an  issue  of 
fact  shall  require  the  examination  of  a  long  account  on  either 
side,"  either  an  action  in  tort  or  contract  may  be  referred,  so  long 
as  there  is  a  long  account  involved. 

2.  Where  the  conclusion  can  be  fairly  drawn  from  facts  dis- 
closed by  affidavit,  or  upon  the  face  of  the  pleadings,  that  so  many 

separate  and  distinct  items  will  be  litigated  or  examined  that  a 
jury  cannot  keep  the  evidence  in  mind  in  regard  to  each  item,  the 
case  may  be  referred. 
3.  Where  there  is  a  conflict  in  the  evidence,  or  there  is  reason- 

able ground  for  controversy,  as  to  whether  the  issue  involves  the 
examination  of  such  an  account,  and  the  court  below  has  decided 
to  refer  the  cause  its  conclusion  will  not  ordinarily  be  disturbed 
on  appeal. 

4.  Where  an  agent's  contract  of  employment  requires  him  to 
turn  over  to  his  principal  the  identical  moneys  collected  for  the 
principal,  trover  may  be  maintained  by  the  principal  against  him 
for  the  conversion  of  moneys  collected. 
5.  In  trover  by  a  corporation  for  moneys  collected  by  an  agent, 

it  is  not  necessary  to  describe  any  particular  money  converted  if 
the  aggregate  of  the  conversion  be  given. 

6.  Hill's  Ann.  Laws  Or.,  Sec.  691,  subd.  5,  permits  evidence  of 
the  contents  of  a  writing  where  the  original  consists  of  numerous 
accounts  which  cannot  be  examined  in  court  without  great  loss 
of  time,  and  the  evidence  sought  from  them  is  only  the  general 
result  of  the  whole.  Held,  that  where  the  accounts  to  be  examined 
to  determine  whether  an  agent  had  converted  moneys  were  num- 

erous, it  was  proper  to  allow  an  expert  who  had  examined  the 
books  to  testify  as  to  the  result  of  his  investigations. 

7.  Where  an  expert  testified  as  to  the  contents  of  plaintiff's 
books,  that  the  books  themselves  were  not  offered  is  no  ground 
for  complaint  on  appeal;  the  record  indicating  that  they  were  in 
court,  and  the  failure  to  offer  them  not  having  been  made  a 
ground  of  objection  to  the  expert's  testimony. 
8.  On  appeal  the  court  can  only  examine  the  testimony  for  the 

purpose  of  ascertaining  whether  there  was  any  competent  evi- 
dence tending  to  support  the  conclusions  of  the  trial  judge. 

9.  In  trover  for  the  conversion  of  moneys  collected  by  de- 
fendant as  plaintiff's  agent,  the  evidence  showed  that  the  books 

of  account  were  kept  under  the  direction  of  the  defendant;  that 
they  indicated  that  certain  moneys  due  the  plaintiff  were  collected 
from  the  State  and  from  the  county,  and  not  accounted  for  by 
him;  and  that  two  false  entries  had  been  made  therein  by  the  de- 

fendant's direction,  crediting  one  account  with  large  sums  and 
charging  the  same  to  stores,  when  in  fact  no  stores  had  been  pur- 

chased. The  defendant  gave  no  evidence  on  the  trial  whatever, 
and  did  not  undertake  to  explain  any  of  these  circumstances,  or 
account  for  the  false  entries  in  the  books.  Held,  that  the  evidence 
sustained  a  verdict  for  plaintiff. 
RHODE  ISLAND. — Municipal  Corporations — Proceedings  of 

Council — Time  of  Meetings- — Illegal  Ordinance. 
1.  Gen.  Laws,  c.  40,  Sec.  3,  provides  that,  when  a  quorum  of 

the  town  council  is  not  present,  the  clerk  shall  continue  all  busi- 
ness to  the  next  regular  meeting.  An  ordinance  returned  without 

the  approval  of  the  mayor  was  laid  over  to  the  next  meeting,  to 
be  held  at  9  a.  m.  on  a  succeeding  day.  The  president  was  present 
at  the  hour  appointed,  and  at  9.35  declared  the  meeting  off  for  lack 
of  a  quorum.  At  10  o'clock  all  the  members  except  the  president 
met,  and  passed  the  ordinance  over  the  veto.  Held,  that  the  pass- 

age was  illegal,  as,  no  quorum  having  appeared  within  the  hour 
named,  the  meeting  expired  by  its  limitation  of  adjournment. 

2.  Under  a  city  charter  providing  that  the  City  Council  shall 
meet  for  organization  on  the  first  Monday  of  January,  at  10  a.  m., 
and  that  officers  shall  hold  their  respective  offices  until  their  suc- 

cessors shall  be  elected  and  qualified,  the  old  council  had  no  au- 
thority to  hold  a  meeting  after  the  time  set  for  the  organization 

of  the  new  Council,  except  to  act  in  an  emergency  in  case  the  new 
members  did  not  qualify. — (Fitzgerald  vs.  Pawtucket  St.  Ry., 
52  Atlantic  Rep.,  887.) 

RHODE  ISLAND.— Street  Railway  Crossing— Negligence- 
Track— Duty  to  Look. 
I.  Where  a  man  driving  a  very  gentle  horse,  hitched  to  a  light 

wagon,  in  a  locality  with  which  he  was  familiar,  on  a  street  which 
crossed  an  electric  railway,  drove  out  of  said  cross  street  and  up 
to  the  track  at  a  slow  trot,  and  without  change  of  rate  of  speed 
until  the  instant  the  horse  was  struck  by  a  rapidly  approaching 
car,  which  the  driver  had  not  seen,  though  he  could  have  seen  it 
in  ample  time  to  have  stopped  had  he  looked,  he  was  guilty  of 
negligence,  and  could  not  recover  for  the  injury  so  sustained 
even  thought  the  motorman  was  also  negligent  in  failing  to 
ring  the  bell;  the  rule  requiring  a  man  to  look  before  crossing 
a  steam  railway  being  equally  applicable  to  an  electric  railway. — 
(Bcerman  vs.  Union  R.  Co.,  S  Atlantic  Rep.,  1090.) 
TEXAS. — Street  Railroads — Ejecting  Passenger — Instructions 

— Harmless  Error — Acts  of  Conductor — Ratification — Exemplary 
Damages — Evidence. 

1.  Where  it  appears  that  a  jury,  by  their  verdict,  did  not  allow 
double  damages  for  humiliation  and  mental  suffering  in  an 
action  for  injuries  to  a  passenger,  that  an  instruction  was  erron- 

eous in  that  it  authorized  a  recovery  for  both  humiliation  and 
mental  suffering,  while  humiliation  was  a  form  of  mental  sufifermg, 
was  not  ground  for  reversal. 
2.  Where,  in  an  action  for  malicious  assault  and  ejecting  of  a 

passenger  from  a  street  car,  it  was  shown  that  the  conductor 
was  prosecuted  before  a  justice,  and  that  the  railroad  defended 
him  by  its  attorneys,  and  that  its  general  manager  was  present  at 

the  trial,  paid  the  conductor's  fine,  and  that  he  was  retained  in 
the  company's  employ  after  the  assault,  it  justified  a  finding  that 
the  company  ratified  the  conductor's  acts. 
3.  Where,  in  an  action  for  wrongful  assault  in  ejecting  a  pas- 

senger from  a  street  car  for  non-payment  of  fare,  it  appeared  the 
conductor  was  notified  by  plaintiff  and  his  companion  that  he  had 
paid  his  fare,  but  the  conductor,  notwithstanding  this  fact,  made 
an  unnecessary  assault  on  plaintiff,  striking  him  several  times  in 
the  face,  and  causing  blood  to  fiow  from  his  nose,  and  bruising 
and  scratching  his  face,  and  the  defendant  ratified  the  acts  of  the 

conductor,  the  evidence  justified  the  submission  of  plaintiff's  right 
to  recover  exemplary  damages  to  the  jury.— (Denison  &  S.  Ry. 
Co.  vs.  Randell,  69  S.  W.  Rep.,  1013.) 
TEXAS. ^ — Courts — Jurisdiction  of  Supreme  Court — Courts  of 

Civil  Appeals — Conflicting  Decisions. 
I.  In  an  action  against  a  city  and  street  railway  company  for 

a  death  caused  by  a  rail  in  the  railroad  track  being  allowed  to  re- 
main above  the  level  of  the  street,  in  violation  of  an  ordinance 

authorizing  the  street  commissioner  to  fix  the  grade  of  the  streets 
and  requiring  street  railway  companies  to  comply  strictly  with 
such  grade  and  to  keep  the  top  of  the  rails  flush  with  the  surface 
of  the  streets,  a  court  of  civil  appeals  decided  that  an  instruction 
that,  if  defendants  permitted  the  surface  of  the  street  to  become 
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lower  than  the  rail,  so  as  to  interfere  with  the  safe  crossing  of  the 
street  with  vehicles,  and  if  deceased  was  thrown  from  his  wagon 
and  was  killed  while  in  the  exercise  of  reasonable  care,  plaintiffs 
could  recover,  was  erroneous,  as  taking  from  the  jury  the  question 
of  defendants'  negligence.  Held,  that  such  decision  is  not  in  such 
conflict  with  the  decisions  of  the  Supreme  Court  and  the  courts 
of  civil  appeals  that  the  violation  by  a  railway  company  of  statutes 
and  ordinances  is  negligence  per  se,  as  to  give  the  Supreme  Court 
jurisdiction  to  review  the  case,  the  decision  merely  construing 
the  ordinance  so  as  to  require  the  street  railway  company  to 
exercise  ordinary  care  only  to  keep  the  streets  in  the  condition 
prescribed. 
2.  A  decision  of  the  court  of  civil  appeals  which  overrules 

a  decision  of  the  old  court  of  appeals  does  not  give  the  Supreme 
Court  jurisdiction  of  the  case,  within  Rev.  St.  art.  941,  authorizing 
the  Spreme  Court  to  review  cases  in  which  a  court  of  civil  appeals 
overrules  its  own  decisions  or  the  decisions  of  another  court  of 

civil  appeals. — (Gossett  et  al.  vs.  Citizens'  Ry.  Co.,  69  S.  W. Rep.,  976.) 
NEW  YORK. — Street  Railways — Accident  at  Crossing — Look- 

ing and  Listening — Evidence — Sufficiency — Judicial  Notice — Set- 
ting of  Sun. 

1.  In  an  action  against  a  street  car  company  for  damages  re- 
sulting from  collision  of  defendant's  car  with  plaintiff's  cab  at  a 

street  crossing,  evidence  considered,  and  held  insufficient  to  sup- 
port a  finding  that  plaintiff  was  free  from  contributory  negligence. 

2.  The  courts  will  take  judicial  notice  of  the  rising  or  setting  of 
the  sun  on  any  day,  and  may  use  the  almanac  where  such  question 
is  material  for  the  purpose  of  refreshing  the  memory  of  the  court 
and  jury. — (Montenes  vs.  Metropolitan  St.  Ry.  Co.,  78  N.  Y. 
Supp.,  1059.) 
NEW  YORK. — Carriers — Injury  to  Passenger — Negligence — 

Sudden  Start — Question  for  Jury — Evidence — Admissions — Ac- 
quiescence. 

1.  Where  two  witnesses  testified  that  a  street  car  came  to  a  stop 
before  plaintiff  attempted  to  alight,  and  suddenly  started  with  a 
jerk,  throwing  plaintiff  to  the  ground,  while  defendant's  witness 
testified  that  plaintiff  attempted  to  alight  while  the  car  was  in  mo- 

tion, the  question  of  defendant's  negligence  and  plaintiff's  con- 
tributory negligence  was  for  the  jury. 

2.  Where  a  physician  testified  that,  at  the  time  of  the  statement 

made  by  a  third  person  in  plaintiff's  presence,  she  was  conscious, 
but  was  suffering  from  shock  occasioned  by  an  injury,  and  that 
he  could  not  recall,  from  any  indication  by  response  or  physical 
action,  that  plaintiff  heard  such  statement,  it  was  not  admissible 

as  an  admission,  on  the  ground  that  it  was  made  in  plaintiff's 
presence  and  hearing  and  was  not  objected  to  by  her. — (Schilling 
vs.  Union  Ry.  Co.  of  New  York  City,  78  N.  Y.  Supp.,  1015.) 
NEW  YORK. — Carriers — Street  Railways — Negligence — Evi- 

dence— Sufficiency — Resulting  Injury — Evidence  of  Character — 
Hypothetical  Question — Objections — Exceptions. 

1.  In  an  action  for  personal  injuries  against  a  street  railway 
plaintiff  testified  that,  after  the  car  on  which  he  was  a  passenger 
had  been  stopped  in  response  to  his  signal  to  the  conductor,  he 
stepped  down  upon  the  running  board,  and  from  that  position 
was  thrown  to  the  ground  by  a  sudden  starting  of  the  car.  An- 

other passenger  corroborated  his  statement,  except  as  to  the  car 
starting  up  again  before  he  was  injured,  but  she  did  not  explain 
how  he  could  have  been  injured  with  the  car  standing  still.  A 
third  passenger  testified  that  plaintiff  was  injured  by  stepping 
from  the  car  while  it  was  in  motion.  Neither  the  conductor  nor 
motorman  was  called,  nor  was  their  absence  explained.  Held, 
that  a  verdict  in  favor  of  plaintiff  was  not  against  the  preponder- 

ance of  the  evidence. 
2.  In  an  action  for  injuries  received  in  a  street  railway  accident 

plaintiff  testified  that  a  hernia  was  produced  thereby,  and  the  phy- 
sician who  attended  him  (an  unwilling  witness)  testified  that,  on 

his  first  examination  of  plaintiff's  groin,  a  day  or  so  after  the  acci- 
dent, he  found  a  hernia,  but  whether  of  recent  or  long  standing  he 

did  not  know.  Held,  that  the  hernia  was  shown  to  have  resulted 
from  the  accident,  so  as  to  render  competent  testimony  as  to  the 
nature  of  the  hernia  as  ascertained  by  an  examination  two  and  a 
half  years  after  the  accident. 

3.  Where  the  plaintiff  in  an  action  for  injuries  received  in  a 
street  car  accident  included  in  one  of  several  hypothetical  ques- 

tions certain  injuries  which  had  been  eliminated  from  the  case, 
and  no  objection  was  interposed  on  the  ground  that  the  question 
assumed  unproved  facts,  an  exception  to  the  question  did  not  pre- 

sent error  in  that  regard. — (Muller  vs.  Metropolitan  St.  Ry.  Co., 
78  N.  Y.  Supp.,  1069.) 
NEW  YORK. — Street  Railways — Injury  to  Pedestrians — Neg- 

ligence of  Motorman — Evidence — Contributory  Negligence. 
I.  Plaintiff  attempted  to  cross  a  double  street  car  track,  and 

waited  for  a  southbound  car  to  pass  him,  when  he  started  to  cross 

in  front  of  a  noiiJibound  car,  about  100  ft.  away,  without  looking 
for  a  second  southbound  car,  which  was  following  the  first  at  a 
distance  of  about  75  ft.  Plaintiff  was  just  stepping  from  the  south- 

bound track  when  he  discovered  that  the  northbound  car  was  ap- 
proaching at  a  greater  speed  than  he  had  anticipated,  when  he  at- 

tempted to  retrace  his  steps,  and  he  was  struck  by  the  following 
sduthbound  car.  The  motorman  stopped  the  car  within  five  or 
six  feet.  Held,  that  since  the  motorman  was  under  no  obligation 
to  stop  until  danger  appeared,  and  he  had  a  right  to  assume  that 
plaintiff  would  continue  across  the  northbound  track,  he  was  not 
guilty  of  negligence. 

2.  Plaintiff  was  guilty  of  contributory  negligence,  as  a  matter  of 
law,  in  attempting  to  cross  without  paying  any  attention  to  the 
following  southbound  car. — (Jackson  vs.  Union  Ry.  Co.  of  New 
York  City,  78  N.  Y.  Supp.,  1096.) 
NEW  YORK. — Street  Railways — Personal  Injuries — Meeting 

of  Cars — Negligence — Suit  by  Administratrix — Damages  for 
Death  of  Intestate — Sufficiency. 

1.  In  an  action  for  the  death  of  plaintiff's  intestate,  the  evidence 
showed  that  deceased,  on  alighting  from  a  westbound  trolley  car 
at  a  place  much  frequented  by  pedestrians,  passed  around  the  rear 
of  the  car  and  attempted  to  cross  the  opposite  track,  and  in  so  do- 

ing was  struck  and  killed  by  an  eastbound  car  running  at  full 
speed  and  giving  no  warning  of  its  approach.  Held,  that  his  death 
was  caused  by  the  negligence  of  the  motorman  in  charge  of  the 
eastbound  car. 

2.  A  verdict  of  $10,000  in  favor  of  an  administratrix  is  full  com- 
pensation for  the  death  of  the  intestate,  he  being  thirty-five  years 

of  age,  earning  $12  a  week  as  a  milk  driver,  and  leaving,  besides 
his  widow,  two  daughters  aged  nine  and  twelve  years,  respect- 

ively.— (Stilling  vs.  Union  Ry.  Co.  of  New  York,  78  N.  Y.  Supp., 

624.) 

NEW  YORK. — Street  Railways — Negligence — Injury  at  Cross- 
ing— Evidence — Instructions. 

I.  In  an  action  against  a  street  railway  company  for  personal  in- 
juries caused  by  being  struck  by  defendant's  car  at  a  crossing, 

plaintiff  testified  that  he  was  in  the  middle  of  the  track  when 
struck.  Two  of  his  witnesses  testified  that  he  was  between  the 
first  rail  and  the  middle  of  the  track,  and  another  witness  that  the 
front  of  the  car  was  about  7^2  ft.  from  the  crossing  when  plaintiff 
was  in  the  gutter,  and  that  plaintiff  was  just  stepping  on  the  track 
when  he  was  struck.  The  court  had  charged  that  if  the  testimony 

of  plaintiff's  witnesses  was  true,  and  the  car  was  going  so  fast  that 
the  motorman  could  not  control  it  until  plaintiff  was  struck,  plain- 

tiff was  entitled  to  recover.  Held  that,  as  the  jury  might  have 
found  from  the  testimony  that  plaintiff  stepped  on  the  track  so 
closely  in  front  of  the  car  that  it  would  have  been  impossible  for 
the  motorman  to  have  stopped  in  time,  the  refusal  of  a  charge 
that,  if  plaintiff  was  struck  as  soon  as  he  stepped  on  the  track,  his 
negligence  contributed  to  his  injury,  was  error. — (Muessman  vs. 
Metropolitan  St.  Ry.  Co.,  78  N.  Y.  Supp.,  571.) 

NEW  YORK. — Street  Railways — Passenger — Injuries — Negli- 
gence— Evidence — Question  for  Jury — Contributory  Negligence. 

1.  In  an  action  against  a  street  railway  for  injuries  to  a  passen- 
ger, evidence  considered,  and  held,  that  the  question  of  defend- 
ant's negligence  was  for  the  jury. 

2.  In  an  action  against  a  street  railway  for  injuries  to  a  passen- 
ger, evidence  considered,  and  held,  that  the  question  of  plaintiff's 

contributory  negligence  was  for  the  jury. — (Berry  vs.  Utica  Belt 
Line  S-t.  R.  Co.,  78  N.  Y.  Supp.,  5+2.) 
NEW  YORK. — Street  Railways — Negligence— Evidence — Trial 

— Verdict — Setting  Aside  Verdict. 
1.  In  action  against  a  street  railway  company  for  death  of  a 

child  run  over  by  a  car,  evidence  considered,  and  held,  that  ques- 
tion of  defendant's  negligence  was  for  the  jury. 

2.  A  verdict  may  be  set  aside,  and  a  new  trial  granted,  although 
the  case  is  one  that  was  necessarily  submitted  on  the  facts  to  the 
jury. — (Larkin  vs.  United  Traction  Co,,  78  N.  Y.  Supp.,  538.) 
NEW  YORK. — Action  for  Personal  Injuries — Examination  oi 

Plaintiff  Before  Trial. 
I.  Code  Civil  Procedure,  section  873,  provides  that  in  action  for 

personal  injuries  the  court  may,  if  defendant  apply  therefor,  direct 
that  plaintiff  submit  to  a  physical  examination  by  a  physician  ap- 

pointed by  the  court;  that,  where  defendant  shall  present  to  the 
court  satsfactory  evidence  that  he  is  ignorant  of  the  nature  of  the 
injuries,  the  court  shall  order  that  such  examination  be  made,  etc. 
On  the  first  trial  of  an  action  for  personal  injuries,  an  examination 
of  plaintiff  was  made,  with  her  consent,  by  a  physician  of  defend- 

ant's own  nomination,  who  was  permitted  to  testify  without  ob- 
jection. Held  that,  on  a  subsequent  trial  of  the  same  action,  de- 

fendant was  not  entitled  to  a  re-examination  of  plaintiff  by  a  phy- 
sician appointed  by  the  court. — (Whitaker  vs.  Staten  Island  Mid- 

land R.  Co.,  78  N.  Y.  Supp.,  410.) 
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FINANCIAL  INTELLIGENCE 

The  Money  flarket 
Wall  Street,  March  18,  1903. 

Some  definite  improvement  has  taken  place  in  the  money  situation 
during  the  week.  While  the  demands  throughout  the  interior  of 
tlie  country  continue  active  and  do  not  yet  admit  of  any  con- 

siderable flow  of  currency  this  way,  the  high  local  money  rates 
are  preventing  further  shipments  from  this  to  other  cities.  Last 
Saturday  the  New  York  banks  reported  a  reduction  in  cash  hold- 

ings of  $4,800,000,  all  of  which  was  taken  out  by  the  Treasury.  Dur- 
ing the  first  few  days  of  the  Clearing-House  week,  however,  the 

drain  from  this  quarter  has  abruptly  ceased,  and,  owing  to  the 
large  disbursements  now  being  made  by  the  government  for  pen- 

sions and  appropriations,  the  chances  are  good  for  the  banks  to  at 
least  hold  their  own  for  a  time  in  the  Washington  exchanges. 
Meanwhile  contraction  of  loans  is  likely  to  go  forward  pretty 

steadily.  Last  Saturday's  $15,000,000  decrease  was,  of  course,  un- 
usual, and  resulted  largely  from  the  inpour  of  foreign  capital  to 

take  advantage  of  the  high  premiums  offered  locally  for  the  use  of 
funds.  The  sharp  recovery  of  the  past  few  days  in  sterling  ex- 

change seems  to  indicate  that  this  foreign  lending  is  over,  at  least 
for  the  time  being.  But  with  syndicate  borrowers  prudently 
holding  aloof  from  the  market,  and  speculation  in  stocks  idle,  the 
tendency  is  still  rather  toward  contraction  than  expansion  in  our 
city  bank  credits.  The  improved  position  is  reflected  in  a  lowering 
of  the  ruling  rate  for  time  advances  from  the  6  per  cent  of  a 
week  ago,  to  per  cent.  Call  money  continues  in  rather  scant 
supply  on  the  Stock  Exchange,  and  as  high  as  7  per  cent  was  paid 
on  Monday,  when  large  sums  had  been  withdrawn  temporarily 
from  the  market  to  pay  the  $20,000,000  Standard  Oil  dividends,  and 
to  meet  one  or  two  other  similar  requirements.  But  call  loans 
are  likely  to  be  more  easily  obtainable  from  now  on.  In  fact  the 
money  market  movement  promises  to  follow  the  usual  course  of  the 
season  with  a  gradual  gain  in  bank  reserves  becoming  more  rapid 
and  reflecting  itself  in  an  easing  of  money  rates  during  April  and 
May. 

The  Stock  Harket 

The  general  slock  market  has  been  irregular  and  feverish  dur- 
ing the  week,  with  rapid  and  violent  changes  in  both  directions.  A 

strong  bear  party  is  undoubtedly  at  work,  and  Wall  Street  opinion 
is  practically  unanimous  in  attributing  its  leadership  and  inspiration 
to  the  interest  which  is  directing  the  fight  on  behalf  of  the  minority 
in  the  Southern  Pacific  Company  against  the  management  of  the 
LInion  Pacific.  That  this  contingent  is  heavily  committed  to  the 
short  side,  partly  as  a  hedge  against  its  huge  commitments  in 
Southern  Pacific  stock,  and  partly  in  an  efifort  to  compel  the  large 
financial  interests  to  favor  their  demands  against  the  Union  Pacific 
officials,  is  a  favorite  theory  of  the  current  speculation.  Be  this 
as  it  may,  the  contest  in  the  afifairs  of  this  company  seems  to  be 
the  main  disturbing  factor  in  the  present  market  situation.  With 
the  decline  in  bank  reserves  arrested,  and  money  gradually  tending 
easier,  the  necessity  for  forcing  liquidation  is  obviously  removed. 
Superficially  viewed,  stocks  are  strongly  held  and  are  not  coming 
out  in  any  quantity  on  the  declines.  Prices,  moreover,  are  at  a 
comparatively  low  level,  considering  that  outside  commercial  con- 

ditions have  not  changed  for  the  worse  during  the  past  twelve 
months.  Neverthless  the  constant  activity  of  a  powerful  specula- 

tive faction  on  the  bear  side  causes  an  atmosphere  of  uncertainty 
and  uneasiness,  which  pervades  all  speculative  circles  of  Wall 
Street.  LTnless  these  attacks  are  opposed  by  more  aggressive  action 
in  support  of  prices,  it  is  hard  to  see  how  business  is  going  to  im- 

prove or  how  confidence  is  to  be  restored. 
The  local  traction  stocks  have  followed  the  general  movement 

very  closely  during  the  week.  Manhattan  selling  with  the  and 
the  extra  i  per  cent  dividend  of¥  its  price,  has  been  rather  well 
bought,  and  Brooklyn  Rapid  Transit  has  also  received  a  fair  meas- 

ure of  support.  Metropolitan  has  been  the  weakest  of  the  group, 
reaching  the  lowest  figures  so  far  on  the  present  movement.  The 
charges  against  the  officials  of  the  company  and  against  the  truth 
of  its  financial  reports  are  mainly  responsible  for  this  weakness. 
Pending  the  investigation  now  in  progress  before  the  District- 
Attorney,  it  is  unwise  to  venture  any  comment  on  the  subject.  But  it 
can  be  stated  that  the  overwhelming  majority  in  Wall  Street  is  on 
the  side  of  the  Metropolitan  company,  and  places  entire  credence  in 
the  denials  which  the  president  and  others  connected  with  it  have 
made  in  regard  to  the  recent  sensational  accusations. 

Philadelphia 
The  Philadelphia  street  railway  stocks  have  shown  very  good 

resistance  considering  the  disturbance  in  their  local  market  from 
the  heavy  break  in  Consolidated  Lake  Superior  and  other  specula- 
tives  issues.  Business  has  been  very  light,  and  there  is  absolutely 
no  news  bearing  upon  the  individual  traction  properties.  But  prices 
have  fully  held  their  own  at  the  prevailing  figures  of  the  previous 
week.  Union  Traction  has  been  particularly  steady,  rallying  from 
461/2  to  47,  and  holding  the  higher  figure  firmly.  Philadelphia 
Traction  also  recovered  a  half  point  to  97J/2.  American  Railways 
seems  to  be  taken  readily  whenever  offered  down  to  50,  and  Rapid 
Transit  continues  to  receive  support  around  1354-  A  hundred 
shares  of  Indianapolis  Street  Railway  sold  at  835^,  and  sales  were 
reported  in  Consolidated  Traction  of  New  Jersey  at  64^4.  and  in 
United  Traction  of  Pittsburg  preferred  from  50  to  51. 
Chicago 

The  week  in  Chicago  has  been  stupidly  dull,  so  far  as  the  trac- 
tion properties  are  concerned.  Little  news  or  gossip  of  any  con- 

sequence has  developd.  In  the  stock  market  prices  have  pretty 
generally  been  disposed  to  continue  their  recent  decline,  and  in  some 
instances  the  lowest  figures  of  the  season  have  been  reached.  Lake 
Street  Elevated  hangs  at  its  low  point,  5^.  Metropolitan  common 
dropped  from  33^^  to  33,  and  Metropolitan  preferred  was  con- 

spicuously weak,  selling  down  from  82  to  80%,  later  rallying  to 
81^.  South  Side  was  also  ofif  a  point  to  108^,  The  surface  line 
shares  held  up  no  better.  Union  Traction  common  fell  from  10  to 
qH,  the  preferred  sold  at  42,  while  City  Railway  sank  as  low  as 
210,  later  rallying  to  212.  Nothing  more  is  heard  nowadays  about 

the  "consolidation  deal."  It  is  the  general  impression  that  such  an 
enterprise  will  make  no  further  progress  until  money  market  con- 

ditions are  more  propitious. 

Other  Traction  Securities 
Boston  Elevated,  under  further  liquidation,  developed  extreme 

weakness,  reaching  144K)  or  6  points  lower  than  two  weeks  ago. 
This  is  a  drop  of  nearly  30  points  since  last  summer.  The  tendency 
to  sell  a  high-priced  security  in  a  tight  money  market  is  the  only 
reason  assignable  for  the  break.  Massachusetts  Electric  common 
has  been  rather  better  supported,  declining  only  fractionally  to  35, 

while  all  the  preferred  ofi^ering  has  been  readily  absorbed  around  92. 
West  End  issues  have  held  well  at  97  for  the  common,  and  115^ 

for  the  preferred.  In  Baltimore  the  week's  trading  has  been  lige, 
but  with  no  further  evidence  of  selling  pressure.  United  Railways 
stock  at  13,  the  incomes  at  67%  to  67J-4  and  the  general  4s  at 
93%,  represent  substantially  the  same  level  of  prices  as  a  week 
ago.  Other  sales  reported  are  Baltimore  Traction  5s  at  117, 
City  &  Suburban  (Washington)  5s  at  97^,  Anacostia  &  Potomac 
5s  at  100,  and  Charleston  Electric  Railway  5s  at  loSyi-  Another 
sharp  break  in  North  American  stock  has  been  one  of  the  features 
on  the  New  York  Stock  E.xchange.  The  selling  has  come  from 
scattered  sources,  and  the  movement  has  been  significant,  only  as 
manifesting  the  absence  of  support  in  the  stock.  Sales  of  traction 
issue  on  the  local  curb  for  the  week,  comprise  American  Light  and 
Traction  common  at  56  to  575^2,  the  preferred  at  9854.  Interborough 
Rapid  Transit  (70  per  cent  paid  in)  at  109,  St.  Louis  Transit  at 
28^,  Brooklyn  City  Railroad  at  245H,  New  Orleans  common  at 
13^  down  to  12%,  San  Francisco  4s  at  78^,  and  Brooklyn  Rapid 
Transit  4s  at  83  to  84.  Bond  sales  were  numerous  on  the  Cincin- 

nati 'Change  last  week.  Indianapolis  Street  Railway  4s  had  the  call, 
$126,000  worth  selling  at  87  to  88^4.  Columbus,  Delaware  & 
Marion  5s  continue  stationary  at  loi,  $22,000  worth  selling  at  this 
figure.  Northern  Ohio  Traction  &  Light  4s  sold  to  the  extent  of 

$47,000  worth,  all  at  63 '4-  Cincinnati,  Dayton  and  Toledo  5s  sold 
to  the  extent  of  $17,000  worth  at  87^  to  88j4-  In  stocks,  Cincinnati 
Street  Railway  was  the  feature,  1087  shares  selling  at  from  141  to 
142.  Cincinnati,  Dayton  and  Toledo  sold  at  35;^  to  37  for  367 
shares.  Cincinnati,  Newport  &  Covington  sold  38^4  for  650  shares. 
Central  Market  Street  preferred  (Columbus)  sold  to  the 
extent  of  215  shares,  all  at  97.  Tractions  were  quiet  in  Cleveland, 
1167  shares  selling.  Lake  Shore  Electric  common  dropped  to  11%, 
and  then  advanced  to  12^,  sales  being  230  shares.  Syracuse  Rapid 
Transit  was  weaker,  probably  due  to  the  fact  that  negotiations  re- 

cently under  way  for  a  consolidation  of  the  Syracuse  traction  in- 
terests have  come  to  naught.  A  small  lot  sold  at  29^,  a  decline 

from  30%.  Aurora,  Elgin  &  Chicago  sold  down  to  28j4  on  small 
lot.  Northern  Ohio  Traction  &  Light  was  again  the  most  active 
stock,  622  shares  selling  at  from  25^^  to  26%.    Western  Ohio  re- 
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ceipts  brought  26^  and  2^/2  for  100  shares.  Cincinnati  Dayton  & 
Toledo  sold  at  36  for  small  lot.  These  issues  are  still  unaffected  by 
negotiations  looking  to  their  merger.  Western  Ohio  5s  sold  to  the 
extent  of  $29,000  at  83^  ;  $24,500  worth  of  Northern  Ohio  Traction 
&  Light  4s  sold  at  62%  and  63.  Monday  Lake  Shore  Electric  was 
weaker,  the  common  selling  at  iiJ4.  and  the  preferred  at  45.  A 
block  of  Cleveland  City  Railway  sold  at  102,  and  250  shares  of 
Northern  Ohio  Traction  &  Light  went  at  26. 
Iron  and  5teel 

The  Iron  Age,  submiting  its  regular  monthly  statistics,  shows 
that  pig-iron  production  during  February  had  a  further  rise,  and  is 
now  348,000  tons  per  week.  The  same  authority  estimates  that 
stocks  of  iron  on  hand  increased  during  the  month  38,000  tons, 
largely,  however,  because  the  deficiency  of  cars  delayed  shipments. 

Seurities  Quotations 
The  following  table  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 

Closing  Bid 
March  10    March  17 

American  Railways  

Company                                                         50  49% 

Aurora,  Elgin  &  

Chicago                                                               28^/2  a29 

Boston  

Elevated                                                                        —
 
 145 

Brooklyn  
R.  
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Chicago  City  *'210  210 

Chicago  Union  *r.  
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 9% 
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(preferred)                                                      40  42 
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Columbus  
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Detroit  
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Electric  People's  Traction  (Philadelphia)  4s                                  97%  98 

Elgin,  Aurora  &  
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Massachusetts  Electric  Cos.  

(preferred)                                         

92  91 
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Although  the  Lake  Shore  Electric  Railway  has  been  nominally 
refinanced,  there  is  still  a  possibility  that  it  may  be  sold  under  fore- 

closure. The  scheme,  under  which  Cleveland  bankers  agreed  to 
take  a  large  block  of  bonds,  provides  that  the  present  preferred 
stockholders  subscribe  to  a  new  issue  of  $1,500,000  preferred  stock 
at  $60  per  share.  It  is  claimed  that  the  majority  of  the  larger 
stockholders  have  subscribed  for  their  pro-rata  share  of  the  new 
stock,  but  that  many  of  the  smaller  holders  of  preferred  are  hold- 

ing off  for  the  reason  that  the  present  preferred,  which  will  be 
on  an  equal  basis  with  the  new  stock,  is  selling  in  the  open  market 
for  considerably  less  than  $60.  A  large  stockholder,  who  is  friendly 
to  the  refinancing  plan,  has  issued  an  open  letter  in  which  he  states 
that  the  Everett-Moore  syndicate  has  advanced  the  company  at 
least  $350,000  in  order  that  the  property  might  be  protected  in 
its  entirety,  and  that  being  heavy  creditors,  the  syndicate,  if  it 
desired,  could  foreclose  the  property  and  squeeze  out  the  smaller 
stockholders.  Altogether,  the  Everett-Moore  syndicate  is  said  to 
hold  claims  against  the  road  amounting  to  $1,500,000,  and  were  a 
sale  at  the  hands  of  the  receiver  decided  upon,  the  syndicate  would 
undoubtedly  buy  the  road  and  refinance  it.  It  is  believed  this  state- 

ment is  likely  to  induce  the  small  stockholders  to  fall  into  line,  since 
they  would  probably  lose  everything  should  the  mortgages  lie  fore- 
closed. 

INCREASING  SERVICE  ON  THE  AURORA,  ELGIN  & 

CHICAGO  RAILWAY 

The  Chicago,  Elgin  &  Aurora  Railway  Company,  at  present 
operating  between  Chicago  and  Aurora,  has  placed  in  service  ten 
of  the  lot  of  twenty-five  new  cars  received  recently  from  the 
John  Stephenson  Company,  of  Elizabethport.  It  is  proposed  to 
shorten  the  running  time  between  Aurora  and  the  Chicago  terminus 
at  Fifty-second  Avenue  from  one  hour  and  fifteen  minutes  to  one 
hour.  Trains  will  consist  of  three  cars  each,  instead  of  one,  as  at 
present,  and  will  run  at  intervals  of  fifteen  minutes  instead  of  half- 
hourly.  A  feature  that  is  expected  to  divert  traffic  from  the  steam 
railroads  is  that  single  fares  will  be  sold  on  the  basis  of  rates 
charged  by  the  steam  roads  for  monthly  commutation  tickets.  The 
Elgin  branch  of  the  road  will  be  put  in  operation  the  latter  part 
of  April. 

TWO  PROPOSITIONS  TO  LEASE  NEW  JERSEY  COMPANIES 

The  report  that  deal  is  on  for  the  merging  of  the  North  Jersey 
Street  Railway  Company,  the  Jersey  City,  Hoboken  &  Paterson 
Railway  Company,  the  Orange  &  Passaic  Valley  Railway  Com- 

pany and  the  Elizabeth,  Plainfield  &  Central  Jersey  Railway 
Company  was  confirmed  on  Thursday,  March  12,  when  the  di- 

rectors of  the  companies  met  to  consider  a  proposition  made  by 
Thomas  A.  Nevins,  who  is  a  director  of  the  Elizabeth,  Plainfield 
&  Central  Jersey  Company.  The  plan  of  Mr.  Nevins  is  to  organ- 

ize under  the  laws  of  New  Jersey  a  company  to  be  called  the 
United  New  Jersey  Railway  Company,  which  shall  lease  for  999 
years  all  the  properties  mentioned,  guaranteeing  to  them  the  pay- 

ment of  fixed  rentals  semi-annually  on  Jan.  i  and  July  i  of  each 
year.  These  rentals  are  to  be  paid  before  July  i,  1903,  and  will 
carry  the  following  dividends  thereafter  on  the  present  issues  of 
stock  of  each  road: 
North  Jersey  Bonds,  $8,500,000;  Stock,  $15,(IW), 000— First  year,  nothing;  sec- 

ond, third  and  fourth,  one-half  of  1  per  cent;  fifth  year,  11-3  per  cent;  sixth, 
12-3  per  cent;  seventh,  2  per  cent;  eighth,  21/2  per  cent;  ninth,  3  per  cent; 
tenth,  3%  per  cent;  eleventh,  4  per  cent. 
Jersey  City,  Hoboken  &  Paterson,  Bonds,  $11,000,000,  Stock,  $20,000,000— 

Fn-st  year,  nothing;  second,  one-half  of  1  per  cent;  third  and  fourth,  1  per 
cent;  fifth,  11-3  per  cent;  si.xth,  12-3  per  cent;  seventh,  2  per  cent;  eigbtli, 
21-3  per  cent;  ninth  and  tenth,  2  2-3  per  cent;  eleventh,  3  per  cent. 

Elizabeth,  Plainfield  &  Central  Jersey,  Bonds,  $1,400;  Stock,  $3,000,000— First 
year,  nothing;  second,  one-third  of  1  per  cent;  third,  two-thirds  of  1  per  cent; 
fourth,  1  per  cent;  fifth  11-3  per  cent;  sixth,  12-3  per  cent;  seventh,  2  per 
cent;  eighth,  2%  per  cent;  ninth,  3  per  cent;  tenth,  31/2  per  cent;  eleventh, 
4  per  cent. 
Orange  &  Passaic  Valley,  Bonds,  $500,000;  Stock,  $1,000,000— First  year, 

nothing;  second,  one-third  of  1  per  cent;  third,  two-thirds  of  1  per  cent; 
fourth,  1  per  cent;  fifth,  11-3  per  cent;  sixth,  12-3  per  cent;  seventh,  2  per 
cent;  eighth,  2  1-3  per  cent;  ninth  and  tenth,  2  2-3  per  cent;  eleventh,  3  per cent. 

According  to  Mr.  Nevms'  proposition,  the  United  New  Jersey 
Railway  Company  is  to  pay  all  operating  and  other  charges  of 
the  leased  companies,  including  all  repairs  necessary  to  keep  the 
properties  in  a  high  state  of  efficiency. 

The  company  is  also  to  place  in  the  hands  of  a  trustee  $4,000,000 
of  its  cash  capital  of  $4,750,000  as  a  guarantee  for  the  performance 
of  the  leases.  The  proposition  further  sets  forth  that  the  proper- 

ties of  the  leased  lines  shall  be  put  in  a  high  state  of  efficiency,  this 
to  include  all  necessary  improvements,  replacement  and  repairs. 
All  the  indebtedness  of  the  several  companies  shall  be  funded  by 
the  issue  of  bonds  under  their  present  mortgages  as  far  as  pos- 

sible at  market  prices,  and  the  balance  above  the  proceeds  of 
such  bonds  by  a  new  form  of  obligation. 

This  is  not  to  carry  more  than  5  per  cent  interest.  The  Ncv 
Jersey  Railway  Company  is  to  have  the  right  to  invest  the  guaran- 

tee fund  of  $4,000,000  in  the  bonds  of  the  leased  companies  at 
current  market  rates  in  the  new  obligations  of  the  company  at 
par  and  in  other  approved  interest-bearing  securities,  provided  that 
not  more  than  $3,000,000  of  the  fund  shall  be  invested  at  any  one 
time  in  the  securities  of  the  leased  companies. 
The  New  Jersey  Railway  Company  will  have  the  right  to  sell 

securities  for  not  more  tl.'an  the  price  paid,  and  the  securities  or 
proceeds  are  to  be  placed  in  the  hands  of  the  trustees.  The  com- 

pany will  have  the  right  to  invest  the  balance  of  its  money,  $750,- 
000,  in  the  purchase  or  construction  of  additional  railroad  lines,  or 
may  loan  some  to  the  leased  companies  on  their  temporary  obli- 

gations. The  leased  companies  will  make  repairs,  for  the  payment  of 
which  they  shall  issue  bonds  authorized  under  the  present  mort- 

gages and  shall  issue  a  new  form  of  securities  at  par  to  pay  the 
l)alance  of  such  costs,  all  of  which  the  United  Company  shall  be 
authorized  to  purchase  and  sell,  the  leased  companies  agreeing 
In  refund  their  bonds  and  (illier  i)1iligaliiins  on  the  best  ])os- 
sible  terms. 
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The  total  stocks  and  bonds  represented  in  the  leased  lines  is 
$21,400,000  in  bonds  and  $39,000,000  of  stock.  The  North  Jersey 
pays  interest  on  the  bonds  of  the  Orange,  Newark,  Essex  Pas- 

senger, Consolidated  Traction  and  Rapid  Transit  companies,  as 
well  as  interest  on  its  own  bonds. 

Since  the  announcement  of  the  proposition  made  by  Mr.  Nevins 
the  statement  has  been  made  that  an  alternative  proposition  to 
lease  the  companies  has  been  made  by  a  syndicate  composed  01 
Senator  John  F.  Dryde.i,  P.  A.  B.  Widener,  A.  J.  Cassatt,  John 
D.  Crimmins  and  others.  Of  this  proposition  no  definite  an- 

nouncement has  been  made.  It  is  understood,  however,  that  the 
Fidelity  Trust  Company  will  finance  this  deal,  which  is  said  to 
include  the  investment  of  $5,000,000  for  the  purpose  of  improving 
the  properties. 

 ♦♦♦  

THE  ANNUAL  MEETING  OF  THE  ST.  LOUIS  TRANSIT 
COMPANY 

The  annual  meeting  of  the  St.  Louis  Transit  Company  was  held 
Tuesday,  March  10.  The  retiring  board  of  directors  was  re- 

elected with  one  exception,  James  L.  Blair  taking  the  place  of 
Charles  D.  McLure  on  the  board  of  directors  of  both  the  St. 
Louis  Transit  and  United  Railways  Companies.  The  directors 
elected  include  A.  H.  Bauer,  Murray  Carleton,  Alanson  D.  Brown, 
Patrick  Calhoun,  James  Campbell,  Eugene  Delano,  George  L 
Edwards,  Finis  E.  Marshall,  H.  S.  Priest  and  Corwin  H.  Spencer. 
The  directors  met  later  in  the  day  and  re-elected  officers. 

In  the  annual  report  submitted  by  President  Murray  Carleton 
stress  is  laid  on  the  fact  that  much  new  equipment  has  been 
secured  during  the  year  just  closed,  besides  the  many  new  ex- 

tensions, betterments,  etc.  The  completion  of  the  "north"  power 
house  at  Broadway  and  Salisbury  Street  is  said  to  have  effected  a 
large  decrease  in  operating  expenses. 

The  earnings  show  that  the  deficit  in  the  year  just  closed  was 
$268,083,  as  against  $525,630  in  the  fiscal  year  1901,  or  a  gain  in 
net  earnings  of  $257,547. 
The  heavy  increase  in  population,  which  President  Carleton 

dwells  tipon,  is  given  as  the  reason  for  much  of  the  expenditures 
of  the  corporation  for  new  cars,  etc.,  and  considerable  further 
acquisition  to  the  rolling  stock  of  the  company  is  contemplated. 

In  his  estimate  on  the  World's  Fair  traffic,  President  Carleton 
is  especially  sanguine,  and  while  not  basing  his  estimate  on  any- 

thing especially  tangible,  figures  that  receipts  per  day  should 
average  near  $60,000. 

The  report  of  the  auditor,  Frank  R.  Henry,  develops  the  fact 
that  while  there  has  been  a  fair,  though  proportionate  gain  in  the 
amount  of  operating  charges,  earnings  have  more  than  kept  pace, 
and  the  receipts  during  the  first  quarter  of  1903  are  sufficiently 
larger  than  those  during  the  corresponding  period  a  year  ago  to 
justify  the  assurance  that  the  current  year  will  see  the  wiping  out 
of  the  deficit  on  the  preferred  shares. 

The  amount  of  common  stock  outstanding  at  the  present  time 
is  $17,264,300,  while  United  Railways  preferred  to  the  amount  ol 
$16,755,400  has  been  issued,  and  $28,292,000  United  Railways  45, 
besides  $5,776,000  collateral  trust  gold  notes,  out  of  an  entire 
authorized  issue  of  $6,000,000. 
The  fact  developed  at  the  meeting  that  the  proportion  of  own- 

ership of  Brown  Brothers  &  Company,  of  New  York,  the  firm 
which  syndicated  the  St.  Louis  lines,  was  somewhat  smaller  than 
that  a  year  ago.  On  the  other  hand,  the  holdings  of  local  capi- 

talists interested  in  the  transit  lines,  according  to  the  amount  of 
stock  voted  at  the  meeting,  were  shown  to  have  increased  ma- terially. 
The  report  mentions  in  detail  the  improvements  made  during 

the  year,  and  calls  attention  to  the  plans  that  are  making  for 
handling  the  extraordinary  traffic  that  will  result  from  the  Louisi- 

ana Purchase  Exposition. 
The  report  of  the  company  as  made  public  shows: 

1902  1901 
Earnings   $6,452,219  $5,783,912 Expenses  and  taxes   3.967.721  3,692,400 

 $2,484,498  $2,091,572 
Interest  and  rental    2,752,581  2,617,142 

Deficit  in  operation                                     $268.08^  $525  630 VOLUME  OF  BUSINESS 

Revenue  passengers   130,8^0,722  117  546  811 

Transfers  and  

p
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54.247.218  46^449 J31 

Total  passengers   185,077,940  163,995.942 
^li;"^^  31,074.581  29.340,361 Ihe  percentage  of  increase  in  the  number  of  revenue  passengers 

carried  was  11.30.  The  transfer  facilities  afforded  by  the  com- 
pany were  used  more  exclusively  than  ever  before.  In  1901  the 

percentage  of  passengers  using  transfers  was  36.76;  in  1902  it  was 

38.68. 
From  the  above  it  will  be  seen  that  the  percentage  of  increas<; 

is  as  follows:  Earnings,  11.55;  operating  expenses  and  taxes, 
7.45;  reserve  passengers,  11.30;  mileage,  5.91. 

INQUIRY  ON  METROPOLITAN  FINANCES 

For  the  last  three  weeks  statements  of  a  bear  character  ha^e 
been  current  in  Wall  Street  in  regard  to  Metropolitan  Street  Rail- 

way Company.  They  took  more  or  less  definite  shape  and  varied 
all  the  way  between  the  rumor  that  one  gentleman  who  is  sup- 

posed to  be  paramount  in  Metropolitan  affairs  had  disposed 
largely  of  his  stock,  to  the  statement  that  there  had  been  a  defal- 

cation by  which  the  company  had  suffered  to  the  extent  of  several 
millions.  The  first  rumor  was  promptly  denied  by  William  C. 
Whitney,  and  the  latter  by  Mr.  Vreeland.  But  definite  form  was 
given  last  week  to  these  vague  statements  when  one  of  the  daily 
papers  in  New  York  published  a  long  account  of  an  alleged  inves- 

tigation made  by  John  C.  Hertle,  an  ex-commissioner  of  accounts, 
and  Max.  Teichmann,  a  Baltimore  accountant,  into  the  Metropoli- 

tan's finances.  According  to  Mr.  Hertle's  findings,  there  was  a 
deficit  on  June  30,  1901,  of  $18,000,000,  instead  of  a  surplus,  as 
claimed,  of  $5,000,000.  This  finding  was  made  in  spite  of  the  fact 
that  in  another  portion  of  the  report  Mr.  Hertle  says,  "in  order 
to  arrive  at  a  complete  and  correct  statement  of  the  affairs  of  the 
Metropolitan  Street  Railway  Company  it  will  be  absolutely  neces- 

sary to  make  an  exhaustive  examination  of  the  company's  books 
and  records."  This,  the  writer  says,  he  did  not  do.  Mr.  Teich- 
mann's  conclusions  were  practically  to  the  same  effect  as  those  of 
Mr.  Hertle.  The  findings  of  both  accountants  were  submitted  to 

District  Attorney  Jerome,  who  is  investigating  the  company's  con- 
dition at  the  request  of  W.  N.  Amory,  who  was  at  one  time  con- 
nected with  the  Third  Avenue  Railroad  Company. 

The  charges  have  been  denied  in  toto  by  Mr.  Vreeland,  who 
has  declared  them  false  from  beginning  to  end.  Mr.  Vreeland 
furtlier  stated  that  about  two  weeks  ago  his  company  was  notified 
by  the  District  Attorney  that  charges  had  been  filed  against  it, 
but  that  no  action  would  be  taken  on  the  charges  until  the  com- 

pany had  been  given  the  fullest  opportunity  to  explain  them. 
The  services  of  Stephen  Little,  the  well-known  accountant,  were 
immediately  secured,  and  Mr.  Little  was  asked  to  familiarize 
himself  with  the  accounts  of  the  Metropolitan  Street  Railway 
Company,  and  to  make  a  careful  examination  of  the  charges  filed 
with  the  District  Attorney.  This  was  done,  and  as  a  result  of 
this  investigation  Mr.  Little  made  the  following  statement: 
Some  days  ago  I  was  asked  by  President  Vreeland  to  consider  a  number 

of  so-called  charges  which  had  been  filed  with  the  District  Attorney  by  one 
W.  .V.  Amory.  A  few  days  later  I  received  a  voluminous  compilation  of 
figures  furnished  by  the  District  Attorney,  which  was  said  to  embody  those 
charges.  I  thereupon  devoted  several  days  to  a  careful  examination  of  this 
compilation.  I  found  that  the  charges  were  based  upon  the  reports  of  the 
Jletropolitan  Street  Railway  Company  and  its  allied  companies  to  the  State 
Railroad  Commissioners  and  upon  one  statement  made  by  the  Metropolitan 
Company  to  the  Stock  Exchange  upon  an  application  to  list  an  issue  of  its 
bonds.  It  was  claimed  by  the  framer  of  the  charges  that  these  documents 
were  inconsistent  and  revealed  discrepancies.  My  investigations  made  it 
al  solutely  clear  that  every  one  of  the  charges  was  preposterous  and  false. 
These  accountants  distorted  and  perverted  the  figures  contained  in  these 
reports  for  their  own  purposes.  There  were  in  fact  no  discrepancies  and  no 
inconsistencies  when  the  figures  were  rightly  considered  in  their  proper 
relation  to  one  another.  Never  but  once  in  my  entire  professional  experience 
have  I  been  called  upon  to  deal  with  statements  so  ridiculous  upon  their  face, 
so  preposterous  from  beginning  to  end  and  so  plainly  intended  for  an 
ulterior  purpose. 

The  company  has  further  offered  to  give  the  District  Attorney 
full  opportunity  to  examine  all  of  its  books  and  records  and  to 
facilitate  in  every  way  all  investigation  into  the  alleged  dis- crepancy. 

It  is  also  stated  that  E.  A.  Philbin,  ex-District  Attorney,  is 
making  an  independent  investigation  of  the  company's  finances  in behalf  of  a  stockholder. 
One  result  of  the  attack  on  the  Metropolitan  Street  Railway 

Company  during  the  past  week  is  that  the  stock  has  gone  up  three 
or  four  points  from  the  lowest  price  of  the  week,  and  closed  on 
March  18  at  I34M- 

The  Manila  Railways  &  Light  Company  has  just  been  incor- 
porated in  New  Jersey,  with  a  capital  stock  of  $1,000,000,  to  con- 

struct the  electric  railway  at  Manila,  for  which  a  franchise  was 
recently  granted  to  Charles  M.  Swift,  of  Detroit,  J.  G.  White  & 
Co.,  of  New  York,  and  their  associates. 
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THE  ISSUE  AT  WATERBURY 

The  most  important  move  that  has  been  made  toward  breaking 
the  strike  of  the  employees  of  die  Connecticut  Railway  &  Light- 

ing Company  at  Waterbury,  Conn.,  was  taken  on  March  14,  when 
papers  were  issued  in  a  temporary  injunction  by  Judge  Elmer,  of 
the  Supreme  Court,  on  application  of  the  company,  restraining 
the  Street  Railway  Union  and  most,  if  not  all,  of  the  unions  in  the 

city  from  acts  calculated  to  interfere  with  the  company's  business 
or  its  employees. 
The  injunction  is  sweeping  in  its  nature,  enjoins  the  strikers 

and  their  sympathizers  from  boycotting  the  plaintiff  or  its  em- 
ployees, or  any  other  corporation  or  persons,  from  in  any  way 

impeding  the  business  of  the  railroad  company,  and  from  acts  of 
intimidation  and  violence,  under  a  penalty  of  $10. coo. 

In  the  complaint  of  the  company,  attached  to  the  writ,  an  at- 
tachment to  the  amount  of  $25,000  is  ordered  placed  on  the  prop- 

erty of  the  defendants.  The  list  of  the  defendants  begins  with  the 
name  of  William  J.  Barrett,  president  of  Union  No.  193.  of  the 
Amalgamated  Association  of  Street  Railway  Employees  of 
America.  Then  follows  the  names  of  all  the  strikers  and  the 
names  of  the  president  and  secretary  of  each  of  fourteen  local 
unions. 
The  complaint  then  includes  among  the  defendants  all  other 

associations  and  persons  unknown  to  the  plaintiff,  and  engaged 
in  the  acts  complained  of,  citing  them  to  appear  before  the  Su- 

perior Court  on  the  first  Tuesday  of  April  to  answer  to  the  action. 
The  law-abiding  citizens  of  Waterbury  are  rejoicing  over  thc- 

injunction  obtained  by  the  company,  and  the  unions,  while  they 
profess  to  be  unconcerned,  are  dismayed  at  the  action  that  has 
been  taken.  As  evidence  of  the  serious  turn  affairs  have  taken 
for  the  unions,  the  presence  in  Waterbury  of  W.  D.  Mahon.  presi- 

dent of  the  American  Association  of  Street  Railway  Employees, 
and  Treasurer  Orr,  of  the  same  association,  testifies.  Mr.  Mahon 
arrived  in  Waterbury  on  March  16.  and  immediately  had  a  coi:- 
sultation  with  the  executive  committee  of  the  strikers  and  the 
members  of  the  national  board.  At  the  close  of  the  conference, 
Mr.  Mahon  issued  a  statement  announcing  that  it  was  the  inten 
tion  of  the  strikers,  with  the  assistance  of  the  national  body,  to 
fight  the  company  to  a  finish.  That  this  declaration  of  Mr.  Mahon 
was  a  hasty  one  is  shown  by  the  fact  that  at  his  request  the  repre- 

sentatives of  the  union  met  the  representatives  of  the  company  oi' 
Tuesday,  March  17,  to  discuss  the  question  of  a  settlement  of  the 
differences.  This  conference,  the  first  since  riolous  demonstra- 

tions, was  a  farce.  If  unofficial  reports  are  to  be  gi\  en  credence, 
neither  side  seems  to  have  acted  with  the  decision  of  men  de- 

termined to  end  an  intolerable  condition  of  affairs. 
The  serious  turn  affairs  have  taken  since  the  murder  of  Police- 

man Mendelssohn  has  had  its  effect  on  the  lawless  element. 
While  demonstrations  against  the  company  continue,  they  are  fo'- 
the  most  part  confined  to  offenses  for  which  no  punishment  is 
prescribed  by  law.  On  March  12  a  car  on  the  Naugatuck  line 
was  derailed  by  a  stone  placed  on  the  track,  and  it  was  necessar\- 
to  send  to  this  city  for  the  repair  car  before  the  trip  to  this  city 
could  be  resumed. 

— 

ANOTHER  SYSTEM  TO  EXTEND  FROM  TRENTON 

The  Trenton,  Lakewood  &  Atlantic  Railway  has  been  incorpor- 
ated in  New  Jersey  for  the  purpose  of  constructing  an  electric  rail- 
way between  Trenton  and  Point  Pleasant,  on  the  coast.  The  com- 

pany has  an  authorized  capital  of  $1,000,000,  and  has  deposited 
the  necessary  $80,000  with  the  State  Treasurer  to  insure  the  build- 

ing of  the  40  miles  of  road  planned.  The  incorporators  are :  George 
O.  Vanderhilt,  Albert  D.  Cook,  of  Princeton  :  Thomas  R.  Allen. 
Jasper  H.  Allen,  Peter  Schlicher,  William  All  father,  Richard  H. 
Page,  of  Trenton:  William  B.  Mills,  of  .Mount  Holly:  \.  B. 
Harring,  of  Frenchtown  :  Jacob  Wycoff,  of  Princeton  Junction  ; 
James  C.  Robbins,  of  Hamilton  Square:  Albert  S.  Eckel,  of  Mil- 
ford.  The  office  of  the  company  is  at  1,35  East  State  Street. 
Trenton. 

It  is  proposed  to  build  a  high-speed  electric  railway  from  a  point 
on  Pennington  Avenue,  Trenton,  crossing  the  Trenton.  Lawrence- 
ville  &  Princeton  Railroad,  the  Trenton  Street  RaHway,  the  main 
line  of  the  Pennsylvania  Railroad,  the  Trenton  &  New  Brunswick 
Railroad,  the  Camden  &  Amboy  Division  of  the  Pennsylvania  Rail- 

road (near  Robbinsville)  the  New  Jersey  Southern  Railway,  the 
Philadelphia  &  Point  Pleasant  Division  of  the  Pennsylvania  Rail- 

road, and  nossibly  one  or  two  more  lines.  The  only  towns  en  route 
will  be  Allcntown  and  Lakewood.  The  cnmnanv  will  build  over  a 
fio-ft.  right  of  way  the  entire  length.  It  will  be  a  single-track  line, 
hut  preparations  will  be  made  for  a  double  track  in  the  near  future. 
The  comnanv  has  taken  out  a  steam  railroad  charter,  thus  enjoying 
all  the  privileges  of  a  steam  railroad. 

NEW  YORK  CENTRAL  TERMINAL  BILL  PASSED 

The  Assembly  has  passed  the  Bedell  bill,  authorizing  the  New 
York  Central  Railroad  to  make  extensive  improvements  to  its 
New  York  city  terminal.  It  authorizes  the  Board  of  Estimate  and 
Apportionment  to  make  the  grants  to  the  company  necessary  for 
the  improvements.  It  also  permits  the  depression  of  the  tracks 
and  the  building  of  streets  over  them,  of  the  cost  of  which  the  city 
is  to  pay  $600,000,  while  the  railroad  is  required  to  pay  $25,000 
a  year  for  the  use  of  the  sub-surface  of  the  streets.  The  use  of 
steam  below  Harlem  is  forbidden,  and  the  substitution  of  elec- 

tricity or  any  motive  power  other  than  steam,  and  which  does  not 
involve  combustion  in  the  motors  themselves,  is  required.  The 
work  of  improvement  is  to  begin  in  thirty  days  from  the  date  of 
permission  and  to  be  completed  in  five  years. 

•  

GOVERNOR  OF  MASSACHUSETTS  FAVORS  GENERAL 
FREIGHT  LAW 

Governor  Bates,  of  Massachusetts,  in  returning  to  the  Legisla- 
ture, with  his  veto,  the  act  to  authorize  the  Fitchburg  &  Leomin- 

ster Street  Railway  Company  to  act  as  a  common  carrier  between 
the  town  of  Lunenburg  and  the  city  of  Fitchburg,  declares  himself 
in  favor  of  a  general  law  that  will  render  unnecessary  special  acts 
in  order  to  secure  freight  privileges. 
Governor  Bates  does  not  object  to  street  railways  acting  as 

common  carriers  of  parcels,  baggage  and  certain  classes  of  freight 
whenever  the  public  convenience  demands  it,  but  he  is  opposed 
to  the  unnecessary  multiplication  of  special  acts  granting  special 
privileges.  Nine  special  bills  of  this  character  were  enacted  last 
year,  and  since  1890  seventy  such  bills  have  become  law,  and 
many  petitions  for  similar  special  legislation  are  pending  at  the 
present  time.  This  indicates,  the  Governor  says,  the  necessity  for 
a  general  law  that  shall  cover  all  such  cases  and  render  special 
acts  unnecessary. 
The  Governor,  recognizing  that  the  local  authorities  are  best 

qualified  to  determine  whether  or  not  the  conditions  in  their 
respected  communities  require  the  granting  of  such  privileges, 
and  also  that  outside  of  the  local  considerations  involved  there 
are  involved  the  rights  of  the  general  public,  suggests  the  enact- 

ment of  a  general  law  giving  street  railway  corporations  the  rights 
in  question  whenever  they  have  obtained  the  consent  of  the  local 
authorities,  together  with  the  approval  of  the  Railroad  Com- 

missioners after  public  notice  and  hearings.  The  Governor  be- 
lieves that  a  law  of  this  kind  would  provide  for  all  cases  of  this 

kind  in  such  a  manner  as  to  do  equal  justice  and  protect  all 
interests. 

Since  the  return  of  this  bill  to  the  Le.gisLiture  there  has  been 
introduced  by  House  Chairman  Frotliingliam,  for  the  street  rail- 

way bill,  givin.g  to  all  street  railway  companies  under  certain  con- 
ditions the  right  to  act  as  common  carriers.    The  bill  provides: 

"Street  railway  companies  are  hereby  authorized  to  act  as  com- 
mon carriers  of  baggage  and  freight,  provided,  however,  that  no 

such  company  shall  so  act  in  any  city  or  town  until  it  has  secured 
the  consent  of  the  Board  of  Aldermen  or  Selectmen,  or  those  ex- 

ercising the  powers  of  such  boards,  and  the  certificate  of  th.- 
Board  of  Railroad  Commissioners  that  the  same  is  consistent  with 
public  necessity  and  convenience,  public  notice  and  hearing  being 
gi\en  in  both  instances:  and  provided  further,  that  said  com- 

panies shall  be  subject  to  such  regulations  and  instructions  as 
may  from  time  to  time  be  made  by  such  local  authorities  and  ap- 
]iroved  by  said  State  Board,  and  shall  also  be  subject  to  the  pro- 

visions of  all  laws  now  or  hereater  in  force  relating  to  common 

carriers." 
ELEVATED  EMPLOYEES'  DEMANDS  IN  NEW  YORK 

.A.  sub-committee  of  the  executive  committee  of  the  new  organi  - 
/.ation  of  Manhattan  Railway  Company  employees  called  on  the 
nihcials  of  the  company  on  Monday,  March  16,  and  submitted  a 
new  wage  and  hour  schedule.  It  is  understood  that  the  chief  re- 
(|uest  made  by  the  sub-committee  was  fur  .1  nine-hour  workday 
The  men  say  they  have  six  trips  a  day,  and  that  it  recpiires  over  ten 
hours  to  complete  the  trips.  The  six-trip  system  cannot  be 
brought  within  even  the  ten-hour  limit  under  present  conditions, 
they  say.  Formerly,  the  men  say.  the\'  were  allowed  an  hour's 
pay  for  a  fraction  of  an  hour's  overtime.  Now  they  must  work  the 
full  hour  to  get  extra  pay,  and  the  pay  is  2.^  cents  for  a  conductor 
and  18  cents  for  a  first-grade  guard.  It  is  emphatically  denied 
by  the  representativ  es  of  the  union  that  a  strike  is  intended. 
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EXPOSURE  OF  ALLEGED  STREET  RAILWAY  SWINDLERS 

The  exploits  of  Maurice  J.  Cocoran  and  Rose  Cocoran,  or  Co- 
hen, in  victimizing  street  railway  companies  and  the  abrupt  ter- 

mination of  their  operations  form  an  interesting  chapter  in  this 
class  of  litigation.  The  man  was  born  in  Boston  and  is  about 
thirty  years  of  age,  and  the  woman  hails  from  New  York.  In  two 
years  they  have  obtained  considerable  sums  of  money  from  street 
railway  companies,  it  is  claimed,  on  representations  that  the 
woman  had  been  thrown  to  the  ground  by  the  premature  starting 
of  cars.  The  game  was  worked  successfully  in  Boston,  in  Worces- 

ter and  in  Providence,  but  it  failed  in  Hartford. 
The  exploit  which  terminated  their  career  for  the  time  being 

occurred  on  the  South  Middlesex  Street  Railway  on  the  evening 
of  April  9,  1902.  At  a  point  on  the  highway  where  there  is  a 
grade  crossing  the  woman  claimed  to  have  been  thrown  to  the 
ground  by  the  sudden  starting  of  the  car  while  the  conductor  was 
flagging  the  crossing.  The  circumstances  excited  suspicion  and 
a  thorough  investigation  avhs  made.  Correspondence  with  coun- 

sel of  railways  in  other  cities  disclosed  the  operations  of  the  pair 
in  the  i^lnces  mentioruil,  and  a  snai)-shi)t  of  the  couple  was  se- 

cured (in  llie  street,  ni.iknig  their  idiiitity  complete.  Two  suits 
were  brought  against  the  South  Middlesex  Company,  one  by  the 
woman  for  her  personal  injuries  and  the  other  by  the  alleged  hus- 

band for  expenses  pertaining  to  the  woman's  illness  and  for  loss I  if  her  ser\  ices.  At  the  trial  Ijntli  testified  that  they  were  about  to 
take  the  car,  and  that  by  reas(jn  <if  its  sudden  starting  without  sig- 

nal the  wiinian  was  thrown  down  as  she  was  on  the  p<jint  of  step- 
ping upon  the  platform.  The  evidence  introduced  by  the  com- 
pany showed  that  the  woman  was  alone;  that  she  had  secreted 

herself  behind  a  ]iole  and  some  shrubbery,  where  she  remained 
for  nearly  an  hour,  permitting  at  least  one  car,  which  she  might 
have  taken,  to  pass,  and  that  finally,  when  the  car  which  was  al- 

leged to  have  been  the  occasion  of  the  accident  was  about  to  start 
she  ran  out  from  her  hiding  place,  an<l  when  within  two  feet  of  the 
car  dropped  to  the  ground;  that  when  she  was  assisted  to  a  drug 
store  by  several  of  the  witnesses  she  gave  an  assumed  name, 
would  receive  no  attention  from  any  one,  least  of  all  from  the 
doctor  who  was  called  for  the  purpose  of  relieving  her  assumed 
distress,  and  that  during  the  entire  time  Cocoran  himself  was  not 

present.  At  the  conclusion  of  the  company's  evidence  Judge Stevens  ordered  Cocoran  under  arrest,  but  as  he  had  bolted  from 
the  court  room  immediately  after  his  cross-e.xamination  the  com- 

pany's witnesses  were  sent  before  the  grand  jury,  who  found  bills 
against  both  man  and  woman  for  perjury.  The  officers  have  been 
unable  to  find  Cocoran,  but  the  woman  was  arrested  at  her  home 
and  is  now  awaiting  trial. 

STREET  RAILWAY  FRANCHISE  GRANTED  IN  NEW  YORK 

The  Board  of  Aldermen  of  New  York,  at  a  meeting  held  on 
Monday,  March  16,  granted  to  the  New  York  City  Interborougli 
Railway  Company  a  franchise  to  operate  an  electric  railway  sys- 

tem on  36  miles  of  streets  in  the  Borough  of  the  Bronx.  The 
franchise  was  put  through  the  last  detail  provided  in  the  charter. 
In  many  particulars  it  difTers  from  any  which  the  city  has  granted 
since  the  formation  of  Greater  New  York,  and  the  May(.ir  and 
Controller  declare  that  they  have  made  better  terms  than  have 
ever  been  made  by  the  city  with  a  railroad  corporation. 

The  city  will  obtain  for  the  franchise  a  sum  not  less  than  $15,000 
a  year  for  the  first  five  years,  or  3  per  cent  of  the  gross  receipts 
of  the  company.  Durin.g  the  remaining  twenty  years  of  the  fran- 

chise the  city  will  receive  5  per  cent  of  the  gross  earnings,  and 
the  annual  payment  must  be  $30,000. 

Another  sum  is  to  be  obtained  for  the  use  of  the  following 

bridges:  Central,  or  Macomb's  Dam,  Bridge;  Washington 
Bridge,  Bronx  Bridge,  from  First  Avenue,  Manhattan,  to  Willis 
.A.venue.  the  Bronx,  and  Lenox  Avenue  Bridge.  For  the  use  of 
each  bridge  the  city  will  receive  $4,000  during  the  first  term  of 
five  years,  $4,500  during  the  second  term  of  five  years,  $5,000 
during  the  third  term,  $5,500  during  the  fourth  term,  and  $6,000 
during  the  last  five-year  term  of  the  lease. 
The  city  can  renew  the  franchise  for  a  term  of  twenty-five 

years,  but  the  company  must  pay  a  higher  price.  Upon  the  termi  - 
nation of  the  franchise  the  city  has  the  right  io  acquire  the  plant 

and  property  necessary  for  traction  purposes,  including  all  equip- 
ment, at  a  fair  valuation,  excluding  any  value  derived  from  th.- 

franchise. 
The  New  York  City  Interborough  Railway  Company  is  a  new 

corporation,  formed  for  the  purpose  of  obtaining  franchise  rights 
in  the  Bron.x.    Everett  P.  Wheeler  represents  the  company. 

SALE  OF  THE  NEW  HAVEN  CAR  REGISTER  COMPANY 

An  important  consolidation  of  register  interests  was  announced 
last  week  through  the  sale  by  the  New  Haven  Car  Register  Com- 

pany of  its  entire  business,  including  good  will,  patents,  ma- 
chinery, tools,  stock,  etc.,  to  the  International  Register  Company, 

of  Chicago.  This  company  is  already  a  most  prominent  factor  in 
the  register  trade,  and  the  control  by  it  of  all  the  New  Haven 
patterns  will  give  it  a  very  strong  position  in  the  field. 

The  International  Register  Company  is  now  prepared  to  make 
immediate  deliveries  of  its  well-known  machines,  and  will  fill 
orders  for  the  New  Haven  types  as  soon  as  possible,  after  the 
arrival  in  Chicago  of  the  material  and  stock  from  New  Haven. 

Willis  M.  Anthony,  president;  Fred  C.  Boyd,  vice-president 
and  general  manager;  John  S.  Bradley,  secretary  and  treasurer, 
of  the  New  Haven  Company,  will  remain  identified  with  the  regis- 

ter business,  as  they  have  become  stockholders  of  the  Interna 
tional  Register  Company. 

The  deal  was  consummated  through  the  efforts  of  H.  E.  Beach, 
in  connection  with  the  officers  of  the  two  comjjanies. 

THE  PHILADELPHIA  BRANCH  OF  THE  A.  L  E.  E. 

The  first  regular  meeting  of  the  Philadelphia  branch  of  the 
.\merican  Institute  of  Electrical  Engineers  was  held  at  the  Engi- 

neers' Club,  1 122  Girard  Street,  March  9.  There  was  a  short 
business  session,  during  which  Carl  Hering  was  elected  chairman; 
H.  F.  Sanville,  secretary,  and  Charles  Hewitt,  W.  C.  L.  Eglin,  J. 
F.  Stevens,  H.  A.  Foster  and  Theodore  Spencer,  memljers  of  the 
executive  committee. 

W.  L.  Bliss  then  presented  his  paper  on  "Railroad  Train  Light- 
ing," and  W.  C.  L.  Eglin  presented  abstracts  of  the  papers  of 

Messrs.  Farnsworth  and  Sperry  on  the  same  subject,  read  at  the 
New  York  meeting. 
A  spirited  discussion  was  opened  by  Dr.  C.  B.  Dudley,  of  the 

Pennsylvania  Railroad  Company,  and  carried  on  by  W.  L.  Bliss. 
Hugh  Lesley,  C.  J.  Reed,  Mr.  Spalding,  J.  B.  Klumpp  and  others. 
The  meeting  was  well  attended,  every  seat  in  the  room  being 
filled.  Representatives  of  all  the  large  steam  railroads  running 
through  Philadelphia  were  present. 

The  next  meeting  of  this  branch  will  be  held  on  Monday  night. 
.^pril  6. 

UNION  TRACTION  OF  INDIANA  EXTENDS  OPERATIONS 

At  the  annual  meeting  of  the  stockholders  and  directors  of  the 
Union  Traction  Company  of  Indiana,  at  Anderson,  Ind.,  on  Satur- 

day, March  14,  final  steps  were  completed  for  the  merger  of  the 

company's  lines  with  those  of  the  Indianapolis  Northern  Traction 
Company,  connecting  Indianapolis  with  Peru  and  Logansport. 
This  gives  the  combined  companies  450  miles  of  electric  interur- 
ban  trackage,  connecting  the  principal  cities  of  Central  and  North- 

ern Indiana,  and  a  capital  of  $9,000,000.  The  plan  of  the  merger 
was  completed  by  the  adoption  of  the  following  resolution: 
"That  both  the  common  and  preferred  stock  of  the  Union 

Traction  Company  shall  participate  proportionately  in  the  division 
of  the  common  stock  of  the  Indianapolis  Northern  Company, 
which  company  is  and  shall  be  a  leased  and  constituent  jjart  of  the 

Union  Traction  Company." The  formal  distribution  will  take  place  on  April  4.  The  officers 
elected  were:  George  F.  McCulloch,  Indianapolis,  president; 
Philip  Matter,  of  Marion,  vice-president;  J.  A.  Van  Osdol,  of  An- 

derson, secretary;  W.  C.  Sampson,  of  Muncie.  treasurer;  J.  Lev- 
ering Jones,  of  Philadelphia;  Randall  Morgan,  of  Philadelphia; 

W.  Kesley  Schoepf,  Cincinnati,  directors. 

EQUffMENT  FOR  COAST  RESORT  RAILWAY 

The  Atlantic  City  &  Suburban  Traction  Company  is  construct- 
ing a  suburban  electric  railway  extending  from  the  famous  board 

walk  at  Atlantic  City  to  Pleasantville.  N.  J.,  from  which  place  the 
road  will  branch  in  two  directions,  one  leading  to  Absecon,  and 

the  other  to  Somer's  Point,  a  total  distance  of  approximately  18 miles.  This  road  will  operate  twelve  cars,  each  being  equipped 
with  four  Westingliouse  12-A  motors,  and  five  trail  cars.  The  fol- 

lowing electrical  apparatus  is  also  to  be  installed  in  the  power 
house  at  Pleasantville:  Two  400-kw  direct-current  Westinghouse 
railway  generators,  running  at  550  volts,  and  125  r.  p.  m..  together 
with  a  switchboard,  which  will  be  of  the  standard  Westinghouse 
railway  type  and  consist  of  two  generator  panels,  one  load  panel 
and  four  double-feeder  panels. 
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AN  EFFORT  TO  SECURE  LOWER  FARES  IN  YORK  HAVEN 

An  effort  is  being  made  to  seein-e  lower  street  car  fares  in  New 
Haven,  Conn.  A  committee  of  the  Board  of  Aldermen  was  ap- 

pointed to  consider  the  question  of  a  4-cent  fare,  and  after  a  visit 
to  some  of  the  cities  in  which  less  than  a  5-cent  fare  prevails  the 
committee  has  reported  that  it  is  of  the  opinion  that  the  Fair 
Haven  &  Westville  Railroad,  which  controls  all  the  lines  in  New 
Haven,  could  give  a  4-cent  fare  and  still  pay  dividends  of  6  per 
cent  on  the  capital  invested.  Tom  L.  Johnson,  of  Cleveland,  is 
said  to  have  told  the  committee  that  it  would  be  comparatively 
easy  to  secure  the  construction  of  independent  lines  at  New  Ha- 

ven on  a  3-cent  fare  basis.  The  committee  favors  the  purchase  of 
the  Fair  Haven  &  Westville  Company  by  the  city  in  case  the  offi- 

cials of  the  company  are  not  inclined  to  grant  the  cheaper  fare. 
James  S.  Hemingway,  president  of  the  Fair  Haven  &  Westville 
Railroad  Company,  has  informed  the  committee  that  the  fare  is 
now  as  low  as  practicable  and  that  the  company  is  for  sale  only 
by  \  ote  of  the  stockholders. 

 ♦♦♦^ 

NEW  CARS  RUN  INTO  BOSTON 

The  Newton  and  Boston  lines  of  the  Boston  Suburban  Electric 
Company  opened  service  direct  from  Waltham  to  the  Park  Street 
subway  station  on  Feb.  28,  1903.  The  cars  used  on  the  line  were 

built  by  J.  M.  Jones'  Sons,  of  West  Troy,  N.  Y.,  and  except  for color  are  identical  with  those  now  operated  by  the  same  company 
between  Norumbega  Park,  Auburndale  and  Park  Street.  The 
service  is  maintained  on  a  fifteen-minute  headway,  the  running 
time  from  the  new  car  house  on  upper  Main  Street,  Waltham,  to 
the  Park  Street  subway  station  being  about  one  hour.  Two  5-cent 
fares  are  collected,  registers  being  changed  at  Watertown  Square 

in  Watertown,  where  the  Boston  Elevated  Railway  Company's crews  take  the  cars  and  run  them  into  the  subway  and  back.  From 
Watertown  to  Park  Street  requires  about  forty  minutes.  The 
round  trip,  including  a  ten-minute  layover  at  Waltham.  occupies 
about  two  and  one-quarter  hours.  Cars  leave  Waltham  at  6:.^[ 
a.  m.  and  every  quarter  hour  until  10:31  p.  m.  for  Boston.  No 
layover  is,  of  course,  permitted  on  the  Park  Street  loop  in  the 
subway. 

Thirteen  new  cars  were  purchased  for  this  service.  Each  is 
painted  red,  with  yellow  trimmings,  and  presents  a  handsome  ap- 

pearance, being  finished  in  mahogany,  with  monitor-type  roof  ex- 
tending the  entire  length  of  the  car.  The  seats  are  longitudinal 

and  carry  thirty-four  passengers.  On  eacli  side  of  the  car  are  nine 
windows,  while  light  is  provided  at  night  and  in  the  subway  by 
eight  incandescent  lamps  set  over  the  seats  in  the  roof.  The  cars 
are  thoroughly  vestibuled,  and  substantial  brass  grab  handles  are 
located  horizontally  near  the  doors.  Vertical  grab  handles  of 
wood  are  placed  at  the  entrances  to  the  car.  A  single  trolley  is 
used.  Fares  are  recorded  on  a  cash  register  of  New  Haven  make, 
and  Consolidated  car  heaters  are  employed.  Push  buttons  and 
bells  for  signalling  stops  are  provided,  and  thick  curtains  are 
placed  to  cut  off  the  light  between  car  interior  and  vestibule  in 

night  running.  The  motors  are  two  G.  E.-67's  rated  at  38  hp 
each,  mounted  each  separately  on  a  single  Taylor  truck.  The 
brakes  are  Christensen  straight  air,  with  supplementary  hand 
brakes,  and  the  motor  controller  is  the  General  Electric  Com- 

pany's Kio.  The  body  length  inside  is  25  ft.  This  paper  is  in- debted to  Superintendent  Smith  for  the  above  information. 
 ♦^♦-»  

A  NEW  ROAD  FROM  ST.  LOUIS 

Preliminary  work  has  been  begun  by  the  St.  Louis,  Hillsboro 
&  Southern  Railroad,  organized  in  1902  under  the  railroad  laws 
of  Missouri,  on  an  electric  radway  that  is  to  extend  from  St 
Louis  to  Hillsboro,  the  county  seat  of  Jefferson  County.  The 
work  now  under  way  is  on  some  of  the  rock  cuts,  but  active  work 
along  the  line  is  to  be  begun  at  once.  It  is  planned  to  build 
combined  freight  and  passenger  load,  but  the  question  of  whether 
the  overhead  trolley  or  tliird-rail  systems  shall  be  adopted  has  not 
yet  been  decided.  Building  between  the  Iron  Mountain,  which 
runs  on  the  eastern  border  of  the  county,  and  the  Frisco  passes 
outside  the  western  border,  leaving  a  distance  lutween  the  tw3 
of  10  miles  to  40  miles.  The  new  road  will  run  lludugh  a  coun- 

try entirely  without  railroad  facilities.  This  stretch  i)f  country 
supports  a  pojnilation  of  some  40,000  penple,  .iinl  ci  insists  i-i 

farnn'ng  and  timber  lands.  The  lack  of  ciin\enieni  li;ins])(irta- 
tion.  lH]\\c\  er.  lias  hanqx  red  developments.  Tlic  ruad  is  bl- 

under llie  management  of  T.  F.  Sneed,  formerly  suiieiintendeni 
of  the  St.  Louis  &  Suburban  Railways,  and  Later  with  the  Belle- 

ville line  at  Belleville,  Til.  Mr.  Sneed  will  als<i  fill  the  pf)sition 
(if  president.    Dr.  H.   D.  Brandt  is  vice-i)residenl  .and  secretary. 

while  1:1.  W.  Fennner  is  treasurer.  They  are  lioth  <if  St.  I-^ouis. 
The  directorate  is  composed  of  these  three  gentlenioi  and  G.  W. 
Wall,  of  St.  Louis,  and  E.  A.  Weiss,  of  New  York.  It  is  pro- 

posed to  erect  a  fine  terminal  station  at  South  Broadway  and  the 
River  des  Peres,  St.  Louis. 

BIG  TRAFFIC  GROWTH  ON  METROPOLITAN  ELEVATED 

The  Metropolitan  West  Side  Elevated  Railroad  Company,  of 
Chicago,  has  finished  a  prosperous  fiscal  year.  February  showed 
an  increase  of  J 5.5  per  cent  over  the  previous  year.  September 
showed  21  per  cent  increase.    The  following  are  the  traffic  figures: 

1902-3  1901-2  Increase 
March   105,512             98.739  7.1/,^ 
April   109,246             97.018  12,228 
May   105,199             92,572  13.227 
June   101,743             86,179  15.564 
July   97.929             79. ,^02  18.627 
August   100,099            8r.256  18.843 
September   100,751             88,226  21.525 
October   115,980            96,020  19,960 
November   110,289             97-?,?,7  '2.952 
December   115,682  100,770  14.912 
January   112,171             98,029  14,142 
February   1 16.090  100,466  15.624 

 *^  
RAILKOAD  CONFERENCE  AT  TOPEKA 

The  elesenth  International  Railroad  Conference  of  the  Young 
Men's  Christian  Associations,  which  will  be  held  at  Topeka,  Kan., 
April  30  to  May  3,  will  give  particular  attention  to  the  recent  intro- 

duction of  association  work  among  street  railway  companies.  This 
will  be  the  subject  of  an  address  by  T.  J.  NichoU,  vice-president  and 
general  manager  of  the  Rochester  Railway  Company,  which  com- 

pany has  recently  organized  a  branch  of  the  Young  Men's  Christian Association  for  work  among  its  employees. 
President  Roosevelt  has  signified  his  purpose  to  attend  this  con- 

ference, and  to  speak  in  behalf  of  this  work  for  railroad  men. 
Among  the  other  speakers  announced  are  Governor  Bailey,  of  Kan- 

sas ;  Joseph  Ramsey.  Jr.,  president  of  the  Wabash  Railroad  ;  H.  IT. 
Mudge,  general  manager  of  the  Achison,  Topeka  &  Santa  Fe  Rail- 

way, and  Rev.  J.  Wilbur  Chapman,  D.  D.  Colonel  John  J.  McCook, 
chairman  of  the  railroad  department  of  the  international  committee, 
will  preside  at  this  conference.  It  is  expected  that  from  twelve  to 
fifteen  hundred  delegates  will  be  present,  including  representatives 
from  several  foreign  countries.  Inquiries  for  information  should 
be  addressed  to  the  Railroad  Department,  International  Com- 

mittee, Young  Men's  Christian  Associations,  3  West  Twenty-Ninth 
Street,  New  York. 

TOPICS  OF  THE  WEEK 

In  an  article  entitled  "Ancient  Prophecies  Fulfilled,"  in  h'our- 
Track  News  for  March,  George  H,  Daniels  says:  "From  the 
earliest  times  transportation  has  been  an  important  feature  in  the 
development  of  the  church.  You  will  remem1)er  what  serious  times 
St.  Paul  had  in  his  travels,  and  it  is  curious  to  note  how  clearly 
various  forms  of  transportation  of  to-day  were  outlined  in  the  Old 
Testament  scriptures,  and  especially  in  the  prophecies  of  a  thou- 

sand years  before  the  beginning  of  the  Christian  era.  For  instance, 
Nahum,  in  the  fourth  verse  of  the  second  chapter  of  his  prophecy, 
evidently  refers  to  automobiles,  as  follows :  'The  chariots  shall 
rage  in  the  streets,  they  .shall  jostle  one  against  another  in  the 
broad  ways ;  they  shall  seem  like  torches,  they  shall  run  like  the 
lightnings.  He  no  doubt  had  in  mind  the  crowded  condition  of 
the  street  cars  and  the  elevated  railways  in  New  York  when,  in 
the  eighth  verse  of  the  second  chapter,  he  says:  'Stand,  stand, 
shall  they  cry,  but  none  shall  look  back.'  " 

Very  few  people  living  in  New  York  have  failed  to  recngni/^e  the 
fact  that  all  the  transportation  facilities  possible  should  be  de- 

veloped and  impressed  to  their  greatest  capacity,  yet  some  r.adical 
reforjiiers  are  willing  to  cripple  the  present  service  and  exentually 
destroy  the  existing  system  altogether  in  order  to  ad\ance  their 
own  pet  schemes.  Ex-Senator  John  Ford,  author  of  the  Ford 
I'^riinchise  Tax  bill,  appeared  before  the  Rapid  Transit  Commission 
l.ist  week  and  urged  the  rejection  of  any  plans  for  improving 
ilexated  railroads,  as  he  declared  tile  board  shouhl  adopt  the 
policy  of  ridding  the  city  of  such  roads  altogether.  He  said  both 
elevated  roads  and  surface  tracks  ought  to  be  abandoned,  ulti- 
ni.ately,  in  the  downtown  district,  leaving  the  streets  entirely  free 
for  trucks,  (_)llu'r  \chiclcs  .and  [)edeslrians. 
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Positive  identification  has  been  made  of  the  man  in  the  county 
jail  at  Northampton,  Mass.,  awaiting  trial  for  breaking  and  enter- 

ing the  car  house  of  the  Northampton  Street  Railway  Company 
some  time  ago  as  Richard  Mack,  alias  Robert  Morrison.  He  is 
believed  to  be  connected  with  gangs  that  have  been  through  coun- 

try towns  in  New  England  blowing  open  safes  in  postoffices,  rail- 
road stations,  express  offices  and  street  car  offices  during  the  past 

few  years.    Mack  was  arrested  in  Boston  in  1894. 

A  news  item  in  The  Syracuse  Herald  records  the  attempted 
shooting  of  a  street  car  conductor  by  an  Italian  who  had  been 
carried  past  the  point  at  which  he  wanted  to  get  ofif  the  car.  The 
Herald  says  that  the  conductor,  when  remonstrated  with  for  not 

stopping  the  car  promptly,  called  his  passenger  a  "Guinea,"  and 
that  the  "Guinea,"  burning  with  a  sense  of  injustice,  got  his  gun 
and  waited  for  the  return  of  the  car.  Fortunately  for  the  con- 

ductor and  the  passengers,  no  one  was  injured  by  the  shots  fired; 
the  ability  of  the  offended  one  to  shoot  was  not  quite  as  unerring 
as  that  displayed  by  the  gunners  of  the  American  boats  at  San- 

tiago. Granting  that  the  conductor  made  the  impertinent  remark 
already  referred  to,  this  is  an  instance  where  an  opportunity  is  pre- 

sented for  dealing  out  punishment  that  should  carry  a  lesson  to  all 
persons  who  are  so  ready  to  resort  to  strenuous  measures  when 
burning  with  a  sense  of  injustice. 

Street  railway  companies  operating  in  the  vicinity  of  Pittsfield, 
Mass.,  have  had  an  unusual  difficulty  to  contend  with  during  the 
recent  cold  weather.  The  private  telephone  used  for  signal  service 
got  out  of  order,  and  an  investigation  disclosed  the  fact  that  a 
thin  coating  of  ice  had  been  formed  over  the  transmitter,  thus 
efTectually  preventing  the  operation  of  the  instrument.  It  was 
suggested  that  the  moisture  from  the  breath  of  the  employee 
using  the  telephone  had  frozen  or  that  the  instrument  had  ac- 

quired the  moisture  from  the  atmosphere  just  before  a  sudden 
lowering  of  temperature,  which  had  resulted  in  the  formation  of 
the  icy  scale  in  the  mouthpiece. 

Under  the  caption,  "Device  to  Protect  Firemen,"  the  Bangor 
Daily  News,  in  a  recent  issue,  publishes  the  following  statement : 

"Firemen  are  often  endangered  in  the  performance  of  their  duties 
by  the  trolley  wires  of  street  railways  or  by  telephone  wires  falling 
across  them.  To  do  away  with  such  danger  Superintendent  George 
W.  Walker,  of  the  Portland,  Ore.,  fire  alarm  telegraph,  has  devised 
a  plan  for  taking  the  current  off  the  trolley  wires.  This  is  done  by 
a  rod  of  iron  with  a  hook  at  one  end  to  hitch  over  the  wire,  and  a 
shoe  at  the  other  end  to  place  on  the  car  track.  This  rod  is  enclosed 
in  a  wooden  stick  which  has  been  split  in  halves,  and  a  groove 
hollowed  out  in  each  into  which  the  rod  fits.  The  poles  are  then 
covered  with  cord  protected  with  shellac,  varnish  or  something  of 
the  sort,  which  insulates  it.  By  hanging  one  of  these  poles  on  the 
trolley  wire  and  placing  the  shoe  at  the  other  end  on  the  track,  the 
current  is  diverted  to  the  ground,  and  the  cars  are  stopped,  and 
the  danger  of  the  firemen  being  shocked  or  disabled  by  the  current 

done  away  with."  The  effect  on  the  man  who  tried  to  apply  this 
device  to  a  circuit  supplied  by  a  generator  of  say  1500  kw.  would 
be  interesting.  The  clipping  was  sent  to  this  office  by  C.  F.  Pray  of 
the  Calais,  Me.,  Street  Railway  Company. 

STREET  RAILWAY  PATENTS 

UNITED  STA.ES  PATENTS  ISSUED  MARCH  10,  1903 
722,280.    Convertible  Car;   T.  A.  Brill  and  H.   E.  Haddock, 

Philadelphia,  Pa.    App.  filed  May  24,  1902.    Relates  to  means  for 

changing  a  "winter"  or  closed  car  to  a  "summer"  or  open  car  by a  system  of  sliding,  flexible  panels. 
722.378.  Car  Wheel;  H.  I.  McGuire,  Cincinnati,  Ohio.  App 

filed  May  17,  1902.  Relates  to  the  construction  of  an  insulated 
car  wheel  designed  to  prevent  currents  of  electricity  from  being 
conveyed  through  the  axle  to  the  rails  or  from  the  rails  through the  axle. 

722.379.  Trolley  Pole;  H.  P.  Oler,  Camden,  N.  J.  App.  filed 
Aug.  9,  1902.  The  trolley  wheel  is  rotably  mounted  on  an  axis  in 
line  with  the  pole  so  that  it  will  lilt  in  passing  a  curve. 

722,502.  Means  for  Handl  ing  Cable-Drawn  Cars  on  Inclines; 
T.  A.  Edison,  Orange,  N.  J.  App.  filed  Jan.  9,  1903.  In  appa- 

ratus for  handling  cable-drawn  cars  the  combination  of  a  main 
incline,  a  horizontal  extension  at  the  top  thereof,  an  auxiliary  in- 

cline, a  cable  and  means  for  operating  the  same. 
722,527.  Electric  Controller:  F.  A.  Merrick,  Johnstown,  Pa. 

App.  filed  Oct.  14,  1902.  Contacts  and  connections  arranged  to 
place  a  motor  in  parallel  with  the  armature  and  a  part  of  the  field 
winding  of  another  motor,  the  balance  of  the  field  winding  being 
in  series' with  the  parallel  circuits. 

722,579.  Fender  or  Safety  Device  for  Vehicles;  C.  E.  B.  Hei 
big,  Dresden,  Germany.    App.  filed  Jan.  29,  1902.  Details. 

722,608.    Trolley  for  Electric  Railways;  R.  L.  McCartney,  Ot 
tumwa,  la.    App.  filed  Dec.  12,  1902.    Relates  to  means  for  re- 

taining the  trolley  on  the  wire. 

P.VTENT  NO.  722,654 

722,654.  Trackless  Trolley;  A.  B.  Upham,  Boston,  Mass.  App. 

filed  April  25,  1901.  "Lazy-tongs"  having  a  trolley  at  each  end 
are  horizontally  supported  by  the  trolley  pole  and  pivotally  con- 

nected therewith,  thus  permitting  the  vehicle  to  wander  con- 
siderable distance  either  side  of  the  conductors. 

12,098.  Electric  Brake  for  Vehicles;  J.  N.  Mahoney,  New  York, 
N.  Y.  App.  filed  Jan.  14,  1903.  A  controller  in  which  current 
generated  by  the  motors  when  disconnected  from  the  line  is  util- 

ized in  a  special  manner  to  operate  electric  brakes. 
•  ♦♦♦  

PERSONAL  MENTION 

MR.  JOHN  S.  BIOREN  has  been  appointed  a  member  of  the 
executive  committee  of  the  American  Railways  Company. 
MR.  H.  H.  PATRICK  has  been  appointed  superintendent  of 

the  Bristol  County  Street  Railway  Company,  of  Attleboro,  Mass., 
in  place  of  Mr.  C.  D.  Stevenson. 

MR.  GUY  W.  BUXTON,  who  has  been  for  sometime  connected 
with  the  New  York  office  of  the  H.  W.  Johns-Manville  Company, 
has  been  recently  appointed  auditor  of  that  company. 
PRESIDENT  R.  D.  GILLETT,  of  the  Berkshire  Street  Rail- 

way Company,  of  Pittsfield,  Mass.,  is  on  a  pleasure  trip  through 
the  South.  Incidentally  he  has  been  looking  over  some  Southern 
street  railways. 
MR.  EDWARD  BLAIR,  who  has  been  assistant  to  the  general 

manager  of  the  Quebec  Electric  Railway,  of  Quel)ec.  Que.,  has 
been  appointed  assistant  superintendent  of  the  Montreal  Street 
Railway,  of  Montreal,  Que.,  under  Mr.  Luke  Robinson, 
MR.  WALTER  H.  ABBOTT,  of  Cleveland,  consulting  engi- 

neer for  the  Pomeroy-Mandelbaum  properties,  was  married 
March  5  to  Miss  Winifred  M.  Manlove,  of  Cleveland.  The  bride 
and  groom  are  now  on  a  wedding  journey  in  Southern  Ohio  and Kentucky. 

MR.  W.  K.  MORLEY,  of  Louisville,  formerly  superintendent 
nf  the  St.  Louis-Louisville  Division  of  the  Southern  Railway,  has 
been  elected  vice-president  and  general  manager  of  the  Grand 
Rapids,  Grand  Haven  &  Muskegon  Electric  Railway  Company,  of 
Grand  Rapids,  Mich. 
MR.  C.  O,  FITCH  has  resigned  as  electrician  of  the  Hudson 

Valley  Railway,  of  Saratoga,  N,  Y,,  to  resume  his  old  position  as 

chief  electrician  of  the  Cudahy  Packing  Company's  plants  at Omaha,  Mr,  Fitch  will  be  succeeded  at  Saratoga  by  Mr.  Robert 
L.  Fryer,  of  England. 
MR.  L,  A.  .^THERLY-JONES.  K.  C,  M,  P„  has  been  elected 

president  of  the  Tramways  &  Light  Railways  Association  of  Great 
Britain,  Mr.  Atherly-Jones  was  vice-president  of  the  association 
last  year,  and  was  one  of  the  speakers  at  the  banquet  of  the  Inter- 

national Tramway  Association  in  London,  July  4,  1902. 

MR.  JACOB  R.  BEETEM,  vice-president  and  general  manager 
of  the  New  York  &  Queens  County  Electric  Railway,  of  Long 
Island  City,  N.  Y.,  which  operates  branches  through  the  Borough 
of  Queens  and  extends  into  Nassau  County,  has  resigned  his  office 
with  that  company.    His  resignation  is  to  take  effect  April  i. 
MR.  H,  E,  BEACH,  who  has  been  for  some  time  past  con- 

nected with  the  New  Haven  Car  Register  Company,  will  in 
future  represent  the  Sterling-Meaker  Company,  with  headquarter.^ 
at  Newark,  Mr,  Beach  has  a  wide  acquaintance  in  the  electric 
railway  field,  and  his  many  friends  will  wish  him  success  in  his 
new  venture, 

MR,  C,  B,  BLTCHANAN,  who  has  been  for  some  time  superin- 
tendent and  traffic  agent  of  the  Manchester  Division  of  the  Virginia 

Electric  Railway  &  Development  Company,  has  been  promoted  to 
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the  position  of  superintendent  of  transportation  for  all  lines  of  the 
Virginia  Passenger  &  Power  Company,  in  Richmond,  Manchester 
and  suburbs,  with  headquarters  at  Richmond. 
MR.  BEVERLY  R.  VALUE,  third  division  engineer  of  the 

Rapid  Transit  Commission,  has  resigned  to  accept  a  position  with 
the  Toronto  Light  &  Power  Company.  He  has  had  charge  of  the 
underground  work  north  of  104th  Street,  on  the  Manhattan-Bronx 
Subway.  Mr.  C.  V.  R.,  Powers,  now  chief  assistant  to  Mr.  Value, 
has  been  chosen  as  the  latter's  successor. 

MR.  WILLIAM  McPHERSON,  who  has  been  connected  with 
street  railways  in  the  vicinity  of  Worcester,  Mass.,  for  the  past 
twelve  years,  died  at  Charlton,  Mass.,  March  8.  He  was  super- 

intendent of  construction  work  on  the  old  Worcester  &  Suburban, 
and  was  employed  in  the  same  capacity  in  the  construction  of  the 
new  Worcester  &  Southbridge  Street  Railway. 

MR.  A.  S.  RICHEY,  chief  engineer  of  the  Union  Traction  Com- 
pany, of  Indiana,  addressed  the  Electrical  Engineering  Society,  of 

Purdue  Universitv,  on  Monday  evening,  March  2.  "The  Proposed 
Electric  Layout  of  the  Indianapolis  Northern  Traction  Company 
and  the  Manner  of  Distributing  Power  Over  the  System  from  the 
Anderson  Power  Station,"  was  the  subject  of  the  address. 
MR.  W.  KESLEY  SCHOEPF,  president  of  the  Cincinnati 

Traction  Company,  left  Cincinnati  last  week  for  Washington,  and 
after  a  brief  stay  there  he  will  sail  for  Europe,  to  be  gone  several 
months.  He  will  be  accompanied  by  Mrs.  Schoepf.  It  has  been 
rumored  that  Mr.  Schoepf  has  been  considering  a  proposition  to 
take  charge  of  the  con'solidated  urban  traction  lines  of  Paris,  but 
his  intimate  friends  say  his  journey  is  merely  for  the  purpose  of 
rest  and  recreation. 

IN  addition  to  the  recent  appointment  of  Mr.  A.  A.  Anderson 
as  general  superintendent  of  the  Union  Traction  Company  of  In- 

diana, mentioned  in  a  recent  edition  of  this  paper,  there  have  been 
one  or  two  other  changes  in  the  personnel  of  the  company.  Mr. 
C.  A.  Baldwin,  formerly  assistant  superintendent  of  the  company, 
has  been  appointed  superintendent  of  transportation,  and  Mr.  J. 
L.  Matson,  formerly  master  mechanic,  has  been  appointed  super- 

intendent of  motive  power. 
MR.  WILLIAM  F.  AGATE,  formerly  vice-president  and 

general  manager  of  the  New  Jersey  Car  Advertising  Company, 
controlling  the  advertising  privileges  of  the  North  Jersey  Stree; 
Railway  Company,  recently  resigned  that  position  to  accept  an 
appointment  as  advertising  manager  of  the  Consolidated  Railway 
Advertising  Company,  of  New  York  and  Baltimore.  This  com- 

pany controls  the  advertising  privileges  on  cars  in  all  parts  of  the 
United  States,  including  many  large  cities,  and  is  extending  its 
list  of  cars. 
MR.  HOWARD  E.  HUNTINGTON,  who  recently  completed 

an  engineering  course  at  Harvard,  has  been  appointed  assistant 
to  the  general  manager  of  the  Pacific  Electric  Railway  Company 
at  Los  Angeles,  Cal.  Mr.  Huntington  is  the  son  of  H.  E.  Hunt- 

ington, president  of  the  company.  He  is  a  young  man  of  five 

years'  practical  railroading  in  addition  to  his  technical  training 
in  the  schools.  General  Manager  Epes  Randolph  welcomes  an 

assistant,  for,  with  the  rapid  growth  of  the  company's  many  inter- 
urban  lines  out  of  Los  Angeles,  his  duties  have  lately  multiplied 
almost  beyond  penormance. 
THE  JURISDICTION  OF  MR.  C.  W.  KING,  train  master 

of  the  Colorado  Springs  &  Cripple  Creek  District  Railway  Com- 
pany, of  Colorado  Springs,  Col,  has  been  extended  over  the  en- 

tire system,  including  both  steam  and  electric  lines.  Mr.  King  is 
also  appointed  car  accountant,  and  all  reports  and  matters  per- 

taining to  passenger  and  freight  equipment  will  be  handled  by 
him.  The  jurisdiction  of  Mr.  Owen  Owen,  master  mechanic  of 
the  company,  has  been  extended  to  include  the  electric  lines.  Mr. 
Owen  will  be  in  charge  of  the  power  plants  and  all  electric  equip- 
ment. 
MR.  ALBERT  T.  POTTER,  general  manager  of  the  Rhode 

Island  Company,  of  Providence,  R.  I.,  has  been  elected  vice-presi- 
dent of  the  company,  and  Mr.  Robert  I.  Todd  has  been  elected  to 

succeed  Mr.  Potter  as  general  manager.  Mr.  Potter  has  been 
continuously  engaged  in  active  work  for  local  street  railway  in- 

terests at  Providence  since  1866.  For  fifteen  years  Mr.  Potter  was 
general  manager  of  the  local  roads  at  Providence.  It  was  in  June, 
1875,  that  he  assumed  his  first  title,  that  of  assistant  general  man- 

ager. Three  years  later  he  was  chosen  general  manager  of  the 
company.  After  nearly  forty  years  of  active  service  Mr.  Potter 
welcomes  the  opportunity  that  his  new  position  gives  him  of  being 
relieved  of  the  cares  of  active  management. 
MR.  WILLIAM  JENNINGS,  for  many  years  superiiitendenr 

of  the  mechanical  department  of  the  Mexican  International  Rail 
road,  with  headquarters  at  Ciudad  Porfirio  Diaz,  Mexico,  has 
gone  to  Los  Angeles,  Cal.,  to  accept  a  similar  position  with  the 
Pacific  Electric  Railway  Conifiany,  the  interurl)an  road  owned  by 
the    Huntington-Hellman    syndicate.     The    position    is  newly 

created,  and  the  mechanical  superintendent  will  have  general 
charge  of  the  operation  of  the  three  departments  heretofore  known 
as  the  mechanical,  power  and  electrical  departments,  which  here- 

after will  be  known  as  the  mechanical  department.  Under  the 
new  regime  Mr.  Jennings  reports  direct  to  General  Manager  Ran- 

dolph, who  thus  deals  with  one  man,  instead  of  three.  The 

rapid  growth  of  the  company's  business  necessitated  the  new 
arrangement.  The  heads  of  the  old  departments  remain  un- 

changed and  report  to  Mr.  Jennings,  insead  of  the  general  man- 

ager. MR.  HENRY  C.  PAGE,  who  for  the  past  two  years  has  ably 
managed  the  Boston  &  Northern  Railroad,  is  about  to  relinquish 
his  duties  and  go  to  Pittsfield,  where  he  will  become  general 
manager  of  the  Berkshire  Street  Railway  Company,  which  op- 

erates between  Pittsfield  and  North  Adams  and  Pittsfield  and 
Lenox,  Mass.  Mr.  Page  was  born  in  Brownville,  Me.,  June  19, 
1863,  was  educated  in  the  public  schools  and  at  the  Soinersworth, 
N.  H.,  academy.  He  began  life  as  a  clerk  in  a  store,  then  came 
to  Massachusetts,  and  was  for  three  years  a  conductor  of  the 
Lynn  and  Boston  division,  being  under  Mr.  E.  C.  Foster,  now 
general  manager  of  the  road,  and  then  in  charge  of  the  Chelsea 
division.  Mr.  Page  became  general  manager  of  the  Newburyport 
&  Amesbury  Street  Railway,  and  was  next  called  to  take  the  posi- 

tion of  superintendent  of  the  Salem  division  of  the  Lynn  &  Bos- 
ton road.  When  the  Boston  &  Northern  road  consolidated  vari- 
ous lines  and  Mr.  E.  C.  Foster  went  from  the  Lynn  to  the  Boston 

office  as  vice-president  and  general  manager,  Mr.  Page  was  placed 
in  charge  of  the  Boston  &  Northern  Company. 

MR.  ROBERT  I.  TODD,  who  has  just  been  chosen  to  succeed 
Mr.  Albert  T.  Potter  as  general  manager  of  the  Rhode  Island 
Company,  of  Providence,  R.  I.,  is  a  man  of  exceptional  ability, 
well  qualified  by  years  of  experience  in  the  street  railway  field 
for  the  position  he  is  about  to  assume.  He  has  had  experience 
with  all  the  various  methods  of  street  railway  propulsion,  horse, 
storage  battery,  underground  electric  and  single  and  double 
trolley.  Mr.  Todd  is  a  native  of  New  Jersey,  having  been  born 
near  Lakewood,  Nov.  29,  1869.  His  first  connection  with  street 
railway  work  was  as  assistant  superintendent  of  the  Eckington, 
Soldiers'  Home  &  Belt  Railway,  of  Washington,  D.  C.  Later,  when 
this  and  other  companies  were  merged  into  the  City  &  Suburban 
Railway  Company,  Mr.  Todd  was  made  general  superintendent 
and  electrical  engineer.  He  resigned  from  this  position  in  the 
spring  of  1889,  to  take  charge  of  the  experimental  work  of  the 
compressed  air  company  in  New  York.  In  July,  1900,  he  accepted 
the  position  of  mechanical  engineer  of  the  Consolidated  Traction 
Company,  of  Pittsburg,  which  position  he  held  until  February, 
1901.  He  resigned  at  this  date  to  become  general  manager  of  the 
Cincinnati  Traction  Company,  which  had  recently  been  taken  over 
by  the  Widener  syndicate.  In  January,  1902,  he  was  promoted  to 
the  position  of  second  vice-president  of  the  company,  and  in  July, 
1902,  he  became  connected  with  the  United  Gas  Improvement 
Company  in  Philadelphia,  his  work  being  in  connection  with  the 

company's  traction  interests. 
MR.  T.  K.  GLENN,  second  vice-president  and  secretary  of  the 

Georgia  Railway  &  Electric  Company,  of  Atlanta,  Ga.,  has  been 
appointed  first  vice-president  and  manager  of  the  railway  depart- 

ment of  the  company  to  succeed  Mr.  D.  A.  Belden,  resigned.  Mr. 
Glenn,  the  son  of  a  prominent  Methodist  minister,  was  born  in 
Vernon,  Miss.,  thirty-four  years  ago.  He  was  educated  in  the  com- 

mon schools  of  Marietta  and  Atlanta,  and  later  entered  a  private 
school.  The  first  position  accepted  by  Mr.  Glenn  was  with  the 
Maddox-Rucker  Banking  Company,  of  Atlanta.  He  remained  with 
the  bank  three  years  as  a  collector.  On  the  consolidation  of  the 
street  car  companies  of  the  city  by  Mr.  Joel  Hurt  into  the  Atlanta 
Consolidated  Street  Railway  Company,  Mr.  Glenn  was  given  a 
position  with  the  company  as  stenographer.  He  very  soon  beean 
to  show  a  ready  acquaintance  with  the  business  of  the  company 
and  was  becoming  valuable,  not  only  as  a  rapid  stenographer,  but 
for  his  fine  sense  and  good  business  judgment.  In  the  course  of  a 
short  time  he  was  made  claim  agent  for  the  company.  This  posi- 

tion he  filled  with  great  credit  to  himself  and  entire  satisfaction 
to  the  company.  Barely  had  he  taken  the  work  of  claim  agent  well 
in  hand  when  he  was  advanced  to  the  ofifice  of  secretary  and  treas- 

urer. This  latter  position  Mr.  Glenn  held  until  i8g8,  adapting  him- 
self to  the  duties  of  the  office  in  a  remarkable  manner.  In  1898 

Mr.  Glenn  was  made  vice-president  of  the  company.  He  held  this 
position  when  the  company  changed  its  name  to  the  Atlanta  Rail- 

way &  Power  Company,  and  in  1901,  when  the  Atlanta  Rapid  Tran- 
sit Company  bought  the  Atlanta  Railway  &  Power  Company,  Mr. 

Glenn  was  made  vice-president  and  secretary  of  the  Georgia  Rail- 
way &  Electric  Company,  which  was  the  title  assumed  by  the  con- 

solidated companies.  Mr.  Glenn  enters  upon  his  new  duties  with 
especial  fitness,  for  in  his  connection  of  twelve  years  with  the  street 
railway  companies  of  Atlanta,  he  has  become  familiar  with  all  the 
details  of  the  systems. 
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ANNISTON,  .>LA.— Work  has  begun  on  a  general  system  of  improvement 
on  the  lines  of  the  Anniston  Electric  &  Gas  Company.  In  most  sections  of  the 
city  the  track  will  be  relaid  with  heavier  rail,  and  in  many  cases  doubled. 
The  boiler  capacity  of  tlie  power  house  will  be  increased  and  facilities  provided 
for  new  cars,  which  will  be  purchased. 
BIRMINGHAM,  ALA.— The  proceeds  of  the  $1,500,000  of  additional  stock 

to  be  issued  by  the  Birmingham  Railway,  Light  &  Power  Company  will  be 
used  in  increasing  the  power  station  facilities  of  the  company.  It  is  intended 
to  add  a  new  building,  100  ft.  x  150  ft.,  to  install  a  battery  of  new  boilers, 
and  to  put  in  service  two  new  engines.  The  work  of  doubling  the  capacity 
of  the  power  house  was  begun  some  months  ago,  and  is  only  now  being  fin- 

ished. When  the  work  was  begun  it  was  thought  that  the  additional  equipment 
would  be  sufficient  for  the  demands  of  the  city  for  several  years,  but  it  was 
seen  before  work  was  fairly  begun  that  it  was  not  adequate  for  the  require- 

ments. Under  this  issue  of  new  stock  the  capacity  of  the  gas  plant  will  be 
largely  increased.  Improvements  being  made  or  finished  recently  have  cost 
the  company  $1,500,000. 
HARRISON,  ARK. — The  Ozark  &  Sulphur  Mountain  Traction  Company 

has  been  incorporated  to  build  an  electric  railway  between  Harrison,  Boone 
County,  and  Keener,  on  the  projected  White  River  Railroad,  also  to  Belle- 
fonte,  Boone  County,  and  Sulphur  Mountain,  in  Newton  County,  with  the 
privilege  of  extending  to  Jasper  and  Murray,  Newton  County,  to  Dodd  City, 
Marion  County,  and  Lead  Hill,  Boone  County.  The  capital  stock  is  $600,000, 
of  which  $50,000  has  been  subscribed.  The  officers  of  the  company  are:  \\  . 
G.  Gardiner,  of  Toledo,  Ohio,  president;  Allen  Smalley,  of  L'pper  Sandusky, 
Ohio,  vice-president;  John  J.  Geghan,  of  Harrison,  ^\rk.,  secretary;  Neal 
Dodd,  of  Dodd  City,  Ark._  treasurer. 
SAN  BERN.\Ki)Ii\0,  C.\L.— The  new  line  of  the  San  Bernardino  X'alley 

Traction  Company  between  San  Bernardino  and  Redlands  was  placed  in 
operation  March  8.  The  company  is  improving  LIrbita  Springs  and  Cole's  race 
track  to  develop  both  into  popular  pleasure  resorts  for  the  coming  summer. 
PA.SADENA,  CAL. — The  City  Council  has  granted  the  Pacific  Liectric  Rail- 

way Company  permission  to  lay  tracks  and  turnouts  inside  the  city  limits, 
looking  cowards  greatly  enlarged  car  houses  here,  and  other  improvements. 
Work  has  been  begun. 
LOS  ANGELES,  CAL.— The  Los  Angeles  Railway  Company  has  awarded 

the  Electric  Storage  Battery  v^ompany,  of  Philadelphia,  a  contract  for  a 
storage  battery  installation  involving  about  $250,000. 
FRESNO,  CAL.— S.  N.  Griffith  is  about  to  make  another  application  for  a 

franchise  for  his  proposed  road  to  Clovis. 
EUREKA,  CAL.— The  Cily  Council  has  granted  George  Henderson,  jt 

Oakland,  representing  San  I-rancisco  capital,  the  franchise  for  the  construction 
of  an  electric  railway  in  Eureka.  Mr.  Henderson  is  said  to  have  acquired 
large  water  rights  on  the  Klamath  River,  where  he  will  erect  a  power  plant. 
SAN  JOSE,  CAL.— It  is  reported  that  arrangements  are  practically  closed 

for  the  purchase  by  a  foreign  syndicate  of  the  property  of  the  .San  Jose  cV 
Santa  Clara  Railway. 
VISALIA,  CAL.— John  Hays  Hammond  has  filed  an  application  with  the 

Board  of  Supervisors  for  a  franchise  for  an  electric  railway  along  public 
highways  of  Tulare  County.  Mr.  Hammond's  business  address  is  15  Broad Street,  New  York. 
SAN  JOSE  CAL.— F.  S.  Granger,  manager  of  the  proposed  San  Jose,  Los 

Gatos  &  Saratoga  Electric  Railway,  has  applied  to  the  Board  of  Supervisors 
for  a  franchise  for  a  second  railway  to  Los  Gatos  by  way  of  the  Meridian 
Road,  Los  Gatos.  A  franchise  for  this  road  had  been  previously  granted  to  G. 
T.  Dunlap,  wdio  has  assigned  his  rights  to  Mr.  Granger.  Mr.  Granger  agrees 
to  begin  work  within  sixty  days. 
LOS  ANGELES,  CAL.— The  Los  Angeles  Railway  Company  has  filed 

applications  with  the  City  Council,  asking  that  franchises  inside  the  city  limits 
be  offered  for  sale,  aggregating  about  9  miles  of  double  tracks. 

LOS  ANGELES,  CAL.— The  Board  of  Supervisors  has  granted  to  H.  E. 
Huntington  a  fifty-year  franchise  for  wharfage  privileges  into  the  outer  harbor 
at  San  Pedro,  beginning  at  the  extreme  west  end  of  the  wharves  now  in 
existence  and  running  to  the  five-fathom  curve,  a  distance  of  more  than  lOUO  ft. 
Ml.  Fluntington  is  president  of  the  Pacific  Electric  Railway  Company,  and 
the  wharf,  which  will  be  built  at  once,  is  primarily  for  the  use  of  that  com- 

pany. Work  on  the  extension  of  its  road  from  Long  Beach  to  San  Pedro  (a 
distance  of  less  than  5  miles)  is  soon  to  begin.  The  Board  of  Trustees  of 
San  Pedro  has  granted  the  company  a  franchise,  making  it  possible  for  the 
Huntington  lines  to  have  easy  access  to  the  new  wharf.  The  franchise  ex- 
lends  along  Fourteenth  Street  from  the  northern  city  limits  near  Gaffey 
.Street  to  San  Pedro  Street,  on  the  water  front,  thence  to  the  wharf.  Mr. 
Huntington  plans  spending  over  half  a  million  dollars  on  the  wharf,  and 
proposes  to  get  into  active  competition  with  the  Southern  Pacific  and  Salt 
Lake  roads  for  seafaring  freight  traffic.  In  fact,  it  appears  that  the  Hunting- 

ton wharf  will  be  better  located  than  those  of  either  of  the  steam  roads.  Thus 
is  the  reported  eifort  of  the  S(  uthern  Pacific  to  secure  monopoly  privileges 
in  certain  quarters  of  the  harbor  thwarted.  Vessels  of  any  tonnage  will  be 
able  to  land  at  the  wharf  and  discharge  freight  at  wharfage  rates  fixed  by  the 
Supervisors. 
CRIPPLE  CREEK,  COL.— The  Pike's  Peak  &  Cripple  Creek  District 

Electric  Railway  Company  has  just  been  incorporated.  The  terminus  of  the 
line  for  the  present  will  be  at  Gillett,  but  it  is  the  design  of  the  projectors  of 
the  road  to  eventually  extend  it  up  to  the  Peak. 

TORRINGTON,  CONN.— The  Railroad  Committee  of  the  Legislature  has 
reported  favorably  the  bill  to  give  the  Torrington  &  Winchester  Street  Rail- 

way Company  power  to  issue  preferred  stock  to  the  amount  of  $100,000,  and 
also  the  bill  to  extend  the  line  over  certain  streets  in  Torrington  and  Winstecl. 

PENSACOLA,  FLA. — The  Pensacola  Electric  &  Terminal  Railway  Company 
has  elected  the  following  omcers:  W.  H.  Northup,  president;  A.  C.  Bount, 
Jr.,  vice-president;  DeC.  W.  Thom,  secretary  and  treasurer;  W.  A.  Bount, 
attorney;  J.  C.  Dunham,  superintendent;  W.  L.  WiUiams,  auditor.  The  old 
board  of  directors  was  retained.  It  is  expected  that  the  old  Barancas  dummy 
line  will  be  electrified  and  Palmetto  Beach  beautified. 
SAVANNAH,  GA. — The  Savannah  Electric  Company  idans  to  extend  its 

car  houses  on  Gwinnett  Street. 
EAST  ST.  LOUIS,  ILL.— The  St.  Louis,  Vandalia  &  Eastern  Electric  Rail- 

way Company,  recently  incorporated,  has  applied  for  a  franchise  in  Effing- ham. 

UAN\'ILLE,  ILL. — The  Supervisors  have  granted  three  street  railway 
franchises.  One  is  to  the  Danville,  LIrbana  &  Champaign  Railway  Company, 
to  operate  a  line  paralleling  the  Big  Four  tracks  on  the  roads  west  of  the 
city.  The  other  two  grants  are  to  the  Paxton,  Danville  &  Wellington  Rail- 

road company  to  construct  a  line  from  Ellsworth  Park  dam  north  and  north- 
west through  Vermilion  Heights,  through  Blount,  Snyder  and  Vernal  to  Hen- 

ning,  and  north  from  Potomac  to  Bluegrass  and  Rankin,  and  for  the  con- 
struction of  a  line  on  North  Gilbert  Street,  running  north  to  the  top  of  Mc- 

Millan's hill,  thence  east  to  Vermilion  Street,  at  Winter's  corner,  thence 
north  along  X'ermilion  Street  to  Vernal  and  northwest  to  Jamesburg  and 
I'otomac,  thence  north  to  Bluegrass  and  Rankin. 
GALESBURG,  ILL. — The  Galesburg  &  Aledo  Interurban  Railway  Company 

is  to  be  incorporated  to  build  the  projected  electric  railway  between  Gales- 
liurg  and  .Medt).  Three  routes  are  being  considered  for  the  road.  One  will 
go  directly  west  to  Galesb.irg  to  a  point  south  of  Alexis,  then  north,  and  to 
Aledo  via  Sunbeam.  'Ihe  second  will  go  via  Soperville  to  Alexis  to  Laoc 
and  .\ledo,  and  the  third  would  miss  Alexis,  going  via  Henderson.  North 
Henderson  and  Viola  to  Aledo.  The  officers  of  the  company  are:  L.  W.  San- 

born, of  Galesburg,  president;  C.  L.  Gerould,  of  Galesburg,  secretary  and 
treasurer;  J.  J.  Welsh,  of  Galesburg,  attorney;  A.  L.  Richey,  of  Galesburg, 
engineer. 
FREEPORT,  ILL. — The  Freeport  General  Electric  Company  is  seeking 

the  passage  of  a  new  franchise  ordinance.  The  company,  in  its  application 
to  the  Council,  states  that  arrangements  have  been  made  to  issue  new  bonds 
and  that  $50,000  of  the  .new  issue  will  be  spent  in  improvements  if  a  new 
franchise  is  granted. 
JOLIET,  ILL. — The  Joliet  &  Nortwestern  Electric  Railway  Company  has 

been  organized,  with  a  capital  stock  of  $500,000,  to  build  an  electric  railway 
from  Sandwich  to  Aurora  through  Piano  and  Bristol,  with  a  branch  to  Morris 
through  Yorkville.  It  is  probable  that  additional  branch  lines  will  be  built 
to  Plattville,  and  pjrobably  Newark  and  Lisbon.  A  connection  between 
Plattville  and  Joliet,  where  connections  could  be  made  with  the  Chicago 
&  Joliet  Electric  Railway,  would  complete  a  line  to  Chicago.  At  Aurora  con- 

nections could  be  made  with  the  Chicago  &  Aurora  Electric  Railway,  thus 
making  a  route  to  Chicago. 

GREENUP,  ILL.— The  City  Council  has  granted  franchises  to  the  St. 
Louis.  Vandalia  &  Eastern  Railroad,  recently  incorporated,  to  construct  an 
electric  railway  through  the  city  of  Greenup  connecting  St.  Louis  and  Terre 
Haute. 

MATTOON,  ILL. — Surveys  are  being  made  by  the  Central  Traction  Com- 
pany for  its  proposed  line  between  Mattoon  and  Chaileston. 

ROCKFORD,  ILL.— The  contract  for  grading  the  Rockford  &  Freeport 
Electric  Railway  Company's  proposed  line  between  Freeport  and  Rockford has  been  awarded  to  Bracey,  Howard  C  ompany,  of  Chicago.  Work  is  to 
be  begun  at  once. 
CHICAGO,  ILL. — The  Englewood  Elevated  Railroad  Company  has  been 

incorporated,  with  a  preliminary  capital  stock  of  $50,000.  The  plan  of  the 
company  is  to  build  an  elevated  railroad  to  start  on  the  South  Side  L  road 
at  some  point  between  Fifty-Fifth  and  Sixtieth  Streets,  running  west  be- 

tween these  streets  to  a  point  between  Wentworth  Avenue  and  Wallace 
Street;  thence  south  to  a  point  between  Sixty-First  and  Sixty-Seventh  Streets, 
and  thence  west  to  a  point  between  Centre  and  .\shland  Avenues.  There  is 
also  to  be  a  branch  starting  from  the  new  line  at  some  point  between  Went- 

worth Avenue  and  Wallace  Street,  running  south  to  a  point  between  Sixty- 
Eighth  and  Seventy-Second  Streets.  Leslie  Carter,  Noble  B.  Judah,  Henrv 
G.  Miller,  Franklin  E.  Vaughan  and  Donald  Trumbtill  are  named  as  incor- 

porators. Mr.  Carter  is  president  of  the  South  Side  Elevated  Railroad,  of 
Chicago. 

(~i.\RRET  1  E,  IXD. — The  Toledo  ^.  Chicago  Interurban  Railway,  incorporated 
under  the  laws  of  Ohio  recently,  is  to  be  an  extension  of  the  Toledo  &  Western 
Electric  Railway,  a  portion  of  which  is  now  in  operation.  The  same  interests 
own  the  Garrette  &  Western  Railway,  now  under  construction.  The  remain- 

ing link  will  be  built  to  make  connections  with  the  system  from  Toledo  to 
Chicago,  with  a  branch  from  uoshen  to  Fort  Wayne. 
MARTINSVILLE,  IND.— Track-laying  on  the  Indianapolis  &  Martinsville 

Rapid  Transit  Company's  line  has  reached  the  public  .square  here,  and  with  the 
exception  of  a  little  ballasting  the  line  is  complete  between  here  and  Indian- 

apolis. RICHMOND,  IND. — The  Richmond  Interurban  Railway  Company  has  been 
granted  a  franchise  in  Connersville. 
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Regulating  Street  Traffic 

The  people  of  New  York  have  witnessed  during  the  last  two 
weeks  ample  demonstration  of  the  truth  of  the  claims  set  forth 

by  the  surface  railways  throughout  the  country  that  con- 
gestion of  traffic  on  city  lines  is  due  mainly  to  the  utter  in- 

competency and  criminal  negligence  on  the  part  of  the  city 

government  in  enforcing  regulations  governing  the  movement 

of  vehicular  traffic,  particularly  heavy  drays  and  trucks.  "Lon- 
don methods"  have  been  introduced  at  several  busy  crossings, 

and  the  ease  with  which  the  much-sought  relief  has  been 
secured  wherever  the  plan  has  been  tried  has  awakened  public 

interest  amounting  almost  to  popular  enthusiasm.  The  system 
comprises  these  essential  features :  Common  sense  methods  of 

enforcing  existing  rules,  strict  attention  by  the  police  in  the 
discharge  of  their  duties  and  integrity  and  support  on  the  part  of 
superior  officers.  Surely  it  should  not  be  necessary  to  go  abroad 
for  these  essentials.  Such  an  admission  involves  acknowl- 

edgement of  a  condition  of  public  service  not  at  all  creditable 

or  in  keeping  with  our  national  pride.  Yet  the  police  depart- 
ment of  New  York  and  of  every  other  large  American  city  has 

found  it  impossible  heretofore  to  cope  with  this  matter  until 
Deputy  Commissioner  Piper  found  that  the  London  police 
experienced  no  trouble  in  handling  traffic  of  much  greater 
volume  than  is  known  in  any  city  in  this  country.  And  now, 

after  a  few  days'  trial,  relief  is  afforded  at  the  worst  points  in 
the  congested  downtown  district,  and  merchants  and  bankers, 
professional  men  and  clerks,  artisans  and  laborers,  gather  daily 

at  these  places  to  look  on  and  applaud.  We  will  not  find  fault 
with  the  present  administration,  nor  will  we  criticise  the 
acumen  of  the  city  officials  who  had  to  go  abroad  to  learn  such 
a  simple  lesson.  Results  are  what  the  people  and  the  street 
railway  companies  desire,  and  so  far  as  the  latter  are  concerned 
it  makes  no  difference  how  roundabout  the  methods  employed 

may  be,  so  long  as  relief  is  afforded.  It  has  been  proven  con- 
clusively that  present  conditions  are  wholly  unnecessary,  and  if 

the  administration  has  sufficient  moral  stamina  to  extend  this 

reform  throughout  the  city  it  will  earn  the  lasting  gratitude  of 

a  long-suffering  public,  and  it  will  certainly  have  the  support 
and  co-operation  of  the  street  railway  management. 

One  of  the  rules  that  has  proved  most  effective  is  to  keep  the 

heavy  trucks  oif  the  railway  tracks  and  make  the  drivers  keep 
close  to  the  curb  in  the  crowded  district.  This  leaves  a  clear 

passageway  in  the  middle  of  the  road  for  the  lighter  vehicles 
and  the  surface  cars,  and  eliminates  at  once  all  the  trouble  and 

complications  that  have  heretofore  grown  out  of  the  break- 
downs of  drays  on  the  tracks.  This  regulation  should  be 

enforced  strictly  in  all  large  cities  and  wherever  there  is  con- 
gestion of  traffic.  It  does  not  deprive  the  teamsters  of  any 

rights,  and  it  protects  the  general  public  in  the  enjoyment  of 
theirs. 

The  Problem  of  Rural^Railways 

The  report  from  the  New  Hampshire  Railroad  Commis- 
sioners, published  in  a  recent  issue,  will  furnish  much  food  for 

reflection.  On  the  face  of  the  report  electric  railroading  in  the 
Granite  State  is  not  exactly  a  lucrative  business.  The  majority 

of  the  lines  did  little  more  than  pay  their  fixed  charges,  and  no 
really  respectable  dividend  was  earned.  It  is  not  a  pleasant 
outlook,  and  yet  it  hardly  seems  to  us  as  generally  discouraging 
as  it  looks  upon  its  face.  New  Hampshire  has  only  one  city 
of  even  moderate  size,  and  it  has  long  been  an  axiom  in  the 
street  railway  business  that  roads  in  small  cities  seldom  pay 
in  virtue  of  the  local  traffic.  The  interurban  and  intertown, 
if  one  may  venture  to  use  the  word,  traffic  is  another  matter, 
and  often  saves  the  balance  sheet.  In  New  Hampshire  there  is 
a  considerable  group  of  such  roads,  which  appear  on  the  face 
of  the  returns  to  have  done  anything  but  a  land  office  business. 

They  are  unquestionably  of  very  great  benefit  to  the  community 
and  deserve  every  encouragement,  so  that  their  bad  showing  is 
a  matter  of  rather  serious  import.  If  such  roads  cannot  be 

brought  into  paying  condition,  even  with  the  aid  of  considerable 
summer  traffic,  there  must  be  some  good  reason  for  it.  Either 
they  were  unwisely  planned  or  badly  designed,  or,  perhaps, 

injudiciously  promoted,  and  they  may  suffer  from  a  combina- 
tion of  these  ills.  But  when  roads  of  a  kind  in  themselves 

desirable  to  the  public  fail  to  pay  the  reason  should  be  investi- 
gated in  search  of  a  remedy.  Perhaps  it  may  appear  that  the 

case  is  not  so  desperate  for  the  small  road  as  would  appear  at 
the  first  glance. 

The  first  question  to  be  asked  in  this  connection,  and  it  ap- 
plies to  electric  roads  in  every  State,  touches  the  matter  of  the 

real  investment.  Granting  that  the  earnings  are  not  sufficient 
to  pay  a  dividend  on  the  capital  stock,  were  they  or  were  they 
not  sufficient  to  pay  a  fair  return  on  the  cash  which  actually 
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went  into  the  property?  If  a  small  road  pays  its  running  ex- 

penses, its  up-keep  and  depreciation,  and  5  per  cent  or  6  per 
cent  on  bonds  aggregating  a  quarter  or  a  third  more  than  wiiat 
would  have  been  the  net  cash  cost  of  the  system,  it  is  not  doing 
badly,  but  very  well.  If,  in  addition,  it  pays  even  a  small 
dividend  on  its  common  stock  (aqua  pura)  it  may  well  be 
proud  of  the  achievement.  We  are  making  no  reference  here  to 
the  New  Hampshire  lines,  but  the  coat  fits  divers  roads  in 
divers  parts  of  the  country.  At  all  events  it  does  not  follow 
that  because  a  small  electric  road  does  not  pay  dividends  it  is 

badly  planned  or  badly  managed.  There  are  plenty  of  cases  in 
which  the  stock  has  scarcely  any  other  purpose  than  to  confer 
voting  rights  on  the  holders  of  the  securities  and  was  never 
seriously  expected  to  pay  dividends. 

Putting  this  question  aside,  there  are  unquestionably  some 
rural  roads  which  have  been  very  unwisely  planned.  Estimates 
of  probable  trafHc  are  often  difficult  to  make,  and  while,  as  a 

rule,  trade  follows  the  trolley  more  certainly  than  it  follows 
the  flag,  the  projectors  of  a  road  are  sometimes  deceived.  This 

is  particularly  apt  to  be  the  case  where  a  large  fraction  of  the 
total  patronage  is  expected  to  come  from  summer  visitors. 
Such  traffic  is  of  a  very  deceptive  character,  for  not  only  does 
it  vary  greatly  from  year  to  year,  but  it  is  extremely  hard  to 
estimate  at  any  one  time.  There  may,  perhaps,  be  a  couple  of 
thousand  summer  visitors  in  the  region  during  the  season,  but 
they  are  not  all  there  at  any  one  time  or  for  any  considerable 
part  of  the  summer  months.  The  average  stay  is  usually  rather 
shorter  than  it  seems  to  the  promoter,  and  it  takes  a  very  large 
population  in  August  to  compensate  for  its  scantiness  during 
the  r  ther  eleven  months. 

And  this  brings  us  to  the  engineering  part  of  the  problem. 
If  a  road  cannot  count  on  large  passenger  traffic  except  during 
the  summer  months,  it  must  plan  both  to  keep  down  expenses 
and  to  do  what  it  can  to  pick  up  freight,  mail  and  express 

business.  The  freight  franchise  matter  has  been  much  dis- 
cussed of  late,  but  whatever  may  be  said  for  or  against  it  in 

general,  it  is  quite  certain  that  in  rural  roads  it  is  a  necessity 
not  only  for  the  prosperity  of  the  line,  but  for  the  benefit  of  the 

community  through  which  it  runs.  The  rural  railway  is  in 
competition  not  with  trunk  railroad  lines,  but  with  the  farm 
wagon  and  the  stage  coach,  and  it  ought  to  be  given  every 
opportunity  to  serve  its  patrons.  When  well  administered  in  this 
respect  it  becomes  of  very  great  importance  to  the  community 
and  enhances  very  greatly  the  value  of  property  along  its  line. 
As  regards  expenses  it  is  much  the  same  in  building  a  railway 

as  in  building  a  house — the  first  estimate  is  generally  exceeded, 
and  there  is  continual  temptation  to  add  a  little  here  and  a  little 
there  until  the  total  is  swelled  to  a  figure  that  is  dangerously 
great.  The  art  of  building  light  railways  for  avowedly  rural 
service  is  very  little  understood  at  present,  and  there  is  a  steady 
tendency  to  put  on  the  airs  and  graces  of  a  big  interurban  line 
in  situations  where  only  the  most  modest  expenditures  are  really 
warranted.  It  makes  a  deal  of  difference  in  the  days  of  wrath, 

when  the  year's  balance  sheet  is  drawn  up,  whether  the  road  has 
cost  $10,000  per  mile  or  $15,000,  and  whether  the  funded  debt 
draws  5  per  cent  or  6  per  cent.  The  nearer  a  rural  road  can 
come  to  being  built  on  the  net  cash  basis  the  more  likely  it  is 
to  pay,  and  when  this  fact  is  duly  appreciated  and  acted  upon 
the  rural  road  will  be  upon  a  new  basis  of  prosperity.  It  has 

excellent  possibilities — not  of  the  bonanza  gold  mine  order, 
but  such  as  are  not  to  be  despised  in  these  days  of  lessening 

interest,  and  only  needs  caution  and  sound  financing  to  win  a 

worthy  place  for  itself.  A  study  of  conservative  light  railroad- 
ing is  much  needed  in  this  connection,  and  will  open  a  new  vista 

of  rural  railroading. 

The  Waterbury  Situation 

It  is  now  feared  that  the  strike  of  the  motormen  and  con- 

ductors on  the  Waterbury  street  railway  will  involve  the  entire 
business  community  of  that  city.  Conditions  have  become 

intolerable,  and  the  prospect  of  a  protracted  struggle  has  at  last 
spurred  the  people  into  resentment  against  the  lawless 
despotism  that  has  ruled  the  town  for  several  months.  It  is 

promised,  too,  that  a  determined  effort  will  be  made  to  shake 
off  the  yoke  which  was  so  complacently  worn  as  long  as  it  was 

imagined  the  interests  of  the  wearers  might  be  served  by  sub- 
mission. Had  the  citizens  and  business  men  of  Waterbury 

asserted  their  independence  and  manhood  from  the  beginning, 
and  insisted  firmly  upon  the  authorities  maintaining  order,  the 

difficulty  would  never  have  reached  the  present  stage,  the  dif- 
ferences between  the  company  and  the  men  would  have  been 

adjusted  on  their  merits,  and  the  city  would  have  been  saved 

the  disgrace  and  humiliation  of  the  blood-stained  record  of  the 
last  few  months.  But  now  the  struggle  has  become  too  bitter 

to  be  lightly  disposed  of,  and  the  protest  of  the  business  men 
against  further  intimidation  and  coercion  is  met  by  a  threat  of 
a  general  strike  which  would  involve  every  employee  in  the 

city.  This  is  the  direct  result  of  temporizing  with  the  lawless 
element  that  for  the  present  seems  to  dominate  the  labor 
organization  of  Waterbury.  It  may  be  viewed  in  the  light  of 

retributive  justice,  but  it  is  nevertheless  a  menace  to  the  wel- 
fare of  the  community  and  the  material  prosperity  of  the  people 

involved.  Fifteen  manufacturing  concerns  located  in  Water- 
bury and  employing  at  the  present  time  upwards  of  19,000 

hands  are  threatened  with  a  sympathetic  strike  unless  they 

lend  their  approval  and  active  assistance  where  necessary  in 

enforcing  the  boycott  of  the  trolley  cars,  and  such  local  mer- 
chants as  have  incurred  the  displeasure  of  the  labor  leaders. 

The  strikers  have  been  driven  to  extreme  measures  through  the 

obstinacy  of  their  leaders  in  standing  out  for  demands  that 
could  not  be  granted  without  practically  turning  the  entire 

management  of  the  property  over  to  the  union,  and  as  the 
company  has  found  little  difficulty  in  filling  the  places  of  the 

strikers,  the  struggle  has  been  continued  by  resorting  to  in- 
timidation, destruction  of  property  and  even  the  shedding  of 

blood.  The  experience  is  a  costly  one,  but  the  lesson  should  not 
be  lost  on  other  communities. 

Multiple  Unit  Systems  on  Low  Voltages 

All  multiple  unit  systems  depend  in  a  greater  or  less  degree 

upon  magnets  for  the  purpose  of  closing  switch  connections  or 

locking  or  otherwise  directing  the  movement  of  sub-controllers. 
It  is,  of  course,  necessary  that  these  magnets  act  with  precision 
?.nd  promptitude  and,  above  all,  reliably.  As  they  depend  for  the 
line  voltage  on  their  energy  it  follows  as  a  matter  of  course 
that  they  must  be  designed  with  as  wide  range  as  possible  in 
order  to  operate  reliably  at  the  several  voltages  which  are 
likely  to  be  found  on  the  line. 

Many  electric  railways,  particularly  pioneer  lines,  hoping  to 

improve  their  installations  as  the  road  develops  earning  capa- 
city, are  notably  under  coppered,  and  the  voltage  available  at 

the  cars  is  likely  to  vary  all  the  way  from  200  up  to  the  power 
house  maximum.  Such  installations  must  reasonably  expect  to 

encounter  some  difficulty  with  multiple-unit  systems,  and  diffi- 
culties that  would  arise  by  failure  of  the  magnets  to  act  would 

be  of  a  serious  nature.  The  principal  one  is,  of  course,  failure 
of  the  sub-controller  to  follow  the  movement  of  the  master  con- 

troller, and  this  would  result  in  great  inconvenience  in 

operation. 
A  common  device  to  make  a  magnet  of  large  range  is  to 
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saturate  the  core  so  that  on  the  low  voltages  the  magnetism 
will  be  almost  if  not  practically  the  same  as  high  voltages 
applied  to  the  exciting  bobbin.  This  practice  results  in  a  new 
difficulty,  namely,  the  residual  magnetism  in  the  magnets, 
v/hich  at  times  are  heavily  saturated  and  consequently  are 
likely  to  retain  magnetism  enough  to  make  them  stick.  This 
is  particularly  true  in  the  case  of  magnets  employing  closed 
magnetic  circuits.  Even  if  such  magnets  are  built  of  soft  iron 
they  will  retain  a  considerable  degree  of  magnetism  after  the 
current  is  cut  off  if  the  magnetic  circuit  remains  closed.  Once 
the  armature  falls  away,  the  residual  magnetism  will  very 
largely  disappear,  and  the  armature  cannot  be  made  to  stick 
again  by  lifting  it  by  hand.  Hand  manipulation,  however,  is 

impractical  to  apply  in  multiple-unit  systems.  It  is,  therefore, 
necessary  to  sacrifice  the  great  efficiency  of  the  entirely  closed 
magnetic  circuit  in  designing  magnets  for  automatic  purposes 
in  this  work.  The  magnet  should  never  be  allowed  to  close 
completely  its  magnetic  circuit. 

The  possibility  of  trouble  with  multiple-unit  systems  on  lines 
where  there  are  many  low  voltage  localities  is  sufficiently  great 
to  justify  the  insertion  of  a  precautionary  clause  in  the  car 
equipment  specifications,  to  comply  with  which  the  successful 
system  must  demonstrate  its  ability  to  operate  with  equal 
facility  at  the  high  and  low  voltages  that  obtain  on  the  line. 
These  values  are  capable  of  computation. 

Fortunately  multiple-unit  systems  are  valual)le  chiefly  where 
trains  instead  of  single  cars  are  to  be  operated,  and  where  the 
class  of  traffic  is  of  this  character  the  installation  is  usually  of 

such  magnitude  as  to  require  carefully  distributed  sub-stations, 
thereby  minimizing  the  trouble  from  inequalities  of  voltage  on 
the  line. 

Fair  Play  for  Corporations 

Very  few  street  railway  companies  escape  an  annual  ava- 
lanche of  damage  suits  for  various  real  or  alleged  injuries,  and 

it  is  no  uncommon  thing  for  the  resulting  legal  expenses  to 
reach,  for  somebody,  an  unpleasantly  large  figure.  Now  and 

then  a  gang  of  personal-injury  swindlers  gets  to  work,  and 
is  likely  to  get  several  verdicts  before  it  is  broken  up.  Some- 

times a  little  adroit  detective  work  will  disintegrate  it  and  send 
some  of  the  promoters  behind  the  bars  to  recuperate,  but  we 
have  no  doubt  that  many  frauds  of  this  sort  are  carried  out 
successfully  and  undetected. 

The  nature  of  our  present  legal  procedure  is  such  that  the 
plaintiff  is  enabled  to  retain  the  advantage  of  position  in  the 
game  and  to  gain  no  small  amount  of  undeserved  sympathy 
as  well  as  what  properly  belongs  to  him.  The  ease  with  which 
a  large  corporation  is  put  in  the  apparent  wrong  and  the 
facility  with  which  the  average  jury  may  be  pursuaded  to  mulct 
it  in  heavy  damages,  are  facts  well  known  to  lawyers.  The 
character  of  the  evidence  often  produced  in  tort  cases  is  notor- 

ious, and  the  tendency  of  a  jury  to  swallow  it  whole  requires  no 
comment.  Perhaps  it  is  impossible  to  reconstruct  the  rules  of 

law  so  as  to  insure  the  game  being  played  fairly,  but  it  does 
seem  to  us  as  though  it  would  be  feasible  to  improve  them  far 

enough  to  remove  some  of  the  most  frequent  causes  of  in- 

justice. 
We  assume  in  the  first  place  that  a  certain  proportion  of 

claims  for  injury  are  made  in  good  faith  and  represent  a  real 
responsibility  on  the  part  of  the  corporation  involved.  Very 

many  of  this  class  are  settled  out  of  court,  very  probably  with 
justice  to  both  parties.  But  when  the  victim,  let  us  say  of  a 
collision,  is  beset  by  attorneys  of  the  baser  sort,  anxious  to  take 

the  case  on  a  contingent  fee,  it  is  quite  certain  to  get  into  court, 
with  a  claim  for  damages  representing  not  the  real  injury  but 

the  injury  plus  a  large  rake-off,  plus  an  allowance  for  a  verdict 
hy  general  average,  plus  everything  else  in  sight.  Of  course 
just  claims  likewise  get  into  court,  but  also  with  the  damages 

exaggerated  by  the  evil  tendencies  common  to  fraudulent 
claims.  And  this  brings  us  to  one  of  the  present  difficulties  that 

ought  to  be  removable  without  great  difficulty.  This  is  the 
great  uncertainty  which  sometimes  exists  as  to  the  real  parties 
to  a  suit.  Ostensibly  it  may  be  a  genuine  contention  between 
the  injured  plaintiff  and  the  railway  company.  We  pass  by  the 

question  of  attorneys  working  on  a  contingent  fee,  for  that  is 
a  matter  between  lawyer  and  client,  but  it  does  seem  to  us  that 
when  the  plaintiff  has  been  hunted  out  and  placed  in  litigation 

by  professional  corporation  pounders  the  fact  is  pertinent  to  the 
damages  claimed  and  ought,  in  some  way,  to  get  into  the  record. 

C>n  the  other  hand,  the  real  defendant  is  often  a  casualty  com- 
pany, the  exact  relation  of  which  to  the  apparent  defendant 

has  sometimes  an  important  bearing  on  the  credibility  of  the 
evidence  presented.  And  sometimes  the  litigation  is  really 
nothing  but  a  struggle  Ijetween  two  casualty  companies,  each 

striving  to  throw  the  blame  upon  the  other's  client.  Under 
these  circumstances  the  jury  is  likely  to  spend  a  deal  of  sym- 
jij-thy  that  had  better  be  saved  for  some  one  who  needs  it  more. 

And  whatever  the  real  identity  of  the  litigants  may  prove  to 

be  there  is  always  trouble  for  all  hands  over  the  matter  of  ex- 
pert testimony,  which  is  usually  nuich  in  evidence  in  damage 

cases.  The  whole  practice  of  introducing  expert  testimony 

tieeds  overhauling  from  the  foundations  up.  There  are  all 

kinds  of  experts,  but  good,  bad  and  indifferent  are  alike  mis- 
handled in  court.  Broadly,  too  little  attention  is  given  to  their 

Qualifications  and  too  much  to  the  exact  form  of  their  evidence. 

For  instance,  two  physicians  may  be  called  to  testify  to  the 
nature  and  probalile  results  of  a  personal  injury.  Both  may 
have  been  in  active  practice  for  a  quarter  of  a  century,  but  one 
may  have  seen  500  cases  like  the  one  in  hand  and  the  other 
only  a  dozen  or  two,  while  the  relative  value  of  their  judgments 
seldom  gets  home  to  the  jury.  In  actually  giving  testimony 

both  respond  to  verbose  hypothetical  questions  so  adroitly 
framed  as  to  admit  of  only  the  answer  desired ;  both  tell  the 
tnith  according  to  their  lights,  and  apparently  contradict  each 
other  flatly.  The  jury  does  not  get  the  fine  shades  of  meaning 
in  either  question,  hears  both  witnesses  asked  more  hypothetical 

questions  in  the  cross-examination,  and  finally  sets  them  down 
inwardly  as  a  pair  of  infernal  liars,  hired  to  deceive.  Whereas, 

ir.  the  majority  of  cases,  both  are  competent  and  truthful,  and 

\';ould  be  in  full  agreement  on  all  essential  points  if  at  liberty 
to  tell  openly  their  full  opinions.  The  net  result  of  the  mis- 

understanding is  that  the  jury  either  discredits  both  or  gives 
ti)  the  testimony  of  one  a  weight  which  the  witness  himself 
would  be  far  from  assigning  to  it,  and  either  disagrees  or 
brings  in  a  verdict  quite  unwarrantable  on  the  real  facts.  It 

has  long  seemed  to  us  that  the  court,  which  has  large  discretion 
ir,  such  matters,  ought  to  unravel  the  technical  snarls  by  a  few 
well  directed  inquiries  on  its  own  account. 

Finally,  we  must  refer  to  that  abomination,  the  verdict  by 
general  average,  from  which  corporations  so  frequently  suffer. 
It  often  happens  that  a  jury  after  wrestling  with  one  or  two 
obdurate  members  will  come  to  a  compromise  on  the  amount 

of  damages.  The  plaintiff  may  have  claimed  $50,000,  and  gets 

$500  by  a  compronn'se  with  a  few  jurors  who  believe  he  de- 
serves nothing  at  all.  There  is  a  good  deal  to  be  said  for  an 

abolition  of  the  unanimity  rule  in  certain  cases,  and  while  it 

might  occasionally  work  badly,  we  should  hear  less  of  verdicts 
evidently  unjust  and  reached  by  a  process  as  unjustifiable  as 
trying  to  compromise  between  the  truth  and  a  lie. 
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THE  PHILADELPHIA  RAPID  TRANSIT  SYSTEM-L 

BY  W.  W.  WIIEATLY 

Railroads,  like  men,  have  their  individual  peculiarities.  So 
much  has  been  written  concerning  the  special  features  of  the 
railway  systems  of  New  York,  Boston,  Chicago  and  other 
cities,  and  so  little  concerning  Philadelphia  that  it  might  be 

assumed  this  staid  old  city  had  no  special  features.  Such,  how- 
ever, is  not  the  case.  A  strong  individuality  has  been  im- 

pressed upon  the  railway  system  of  Philadelphia  which  makes 
it  an  instructive  example  of  successful  railway  management. 
It  may  seem  appropriate  at  the  outset  to  remark  that  any  large 
urban  railway  system  which  is  being  operated  for  less  than 
50  per  cent  of  its  gross  earnings  becomes  of  interest  to  others 
than  those  directly  connected  with  it.  To  operate  for  43  per 
cent  to  45  per  cent  of  the  gross  earnings  is  a  distinction  which 
few  large  railway  systems  can  hope  to  attain.  It  is  not  the 
present  purpose  to  attempt  to  enumerate  all  the  elements  which 
have  made  possible  the  remarkably  successful  operation  of  the 
roads  comprising  the  Philadelphia  Rapid  Transit  system,  for 

to  do  that  would  be  to  portray  the  strong  personality,  inde- 

DIAGRAM  SHOWING  ORGANIZATION  OF  PHILADELPHIA  RAPID 
TRANSIT  COMPANY 

fatigble  energy  and  keen  business  judgment  of  its  executive 
head,  to  whom,  with  his  staff,  the  credit  is  due.  However, 
the  policy  which  seems  to  have  had  great  influence  upon  the 
result  was  tersely  summed  up  when  President  John  B.  Parsons 
remarked  to  the  writer: 

"This  road  is  run  upon  business  principles.  Before  we 
spend  a  dollar  we  make  sure  it  will  in  some  form  eventually 

come  back  and  bring  more  with  it." 
This  makes  it  clear  that  the  successful  results  are  largely 

due  to  the  persistent  application  of  plain  business  methods  to 
the  solution  of  a  complicated  and  difficult  problem.  This  paper 
will  deal  with  some  of  those  things  which  may  be  called  dis- 

tinguishing features  of  the  system,  and  will  present  some  in- 
teresting facts  concerning  the  methods  employed  and  the  re- 

sults accomplished  in  the  principal  departments. 
ORGANIZATION 

Preliminary  to  a  description  of  the  system  and  its  traffic  con- 
ditions attention  is  directed  to  the  diagram  above,  giving  the 

business  organization  of  the  company.    It  will  be  noticed  that 
it  differs  in  some  respects  from  the  lisual  plan  of  organization 

of  many  large  companies,  the  differences  being  due  to  local 
conditions. 

As  tending  to  show  the  effect  upon  the  business  organization 
of  the  consolidation  of  roads  into  large  systems  the  statement 
which  follows  indicates  how  the  responsibility  of  railway 
officers  is  constantly  increasing: 

NUMBER  OF  OFFICERS  AND  EMPLOYEES  IN  PHILADELPHIA 
RAPID  TRANSIT  SYSTEM 

Six  years  At  the  Present 

ago  Time Presidents                                                4  i 
Vice-presidents                                           4  2 
General  managers                                    4  i 
Secretaries  and  treasurers                         4  i 
Master  mechanics                                    6  2 
Conductors  and  motormen  4000  SS50 

The  Philadelphia  Rapid  Transit  Company  now  controls  prac- 
tically all  the  street  railways  of  the  city,  and  owns  many 

franchises,  including  several  recently  granted,  which  have  not 
yet  been  built  upon.  It  was  incorporated  on.May  i,  1902,  with 
a  capital  stock  of  $30,000,000,  and  acquired  by  lease  for  999 
years  from  July  i,  1902,  all  the  property  and  franchises  of  the 
Union  Traction  Company.  It  also  acquired  by  purchase  the 
capital  stock  and  franchises  of  fourteen  other  companies, 
twelve  of  which  were  incorporated  at  the  same  time,  on  June 
8,  1901,  including  the  franchises  authorizing  the  construction 
of  a  subway  and  an  elevated  road  under  or  on  Market,  Broad, 
Chestnut,  Fifth,  Arch,  Juniper  and  other  streets. 

The  Union  Traction  Company,  incorporated  Sept.  6,  1895, 
with  a  capital  stock  of  $30,000,000,  leased  for  999  years  the 

People's  Traction  Company  (consisting  of  eight  subsidiary 
companies),  the  Electric  Traction  Company  (consisting  of  six 
subsidiary  companies),  the  Philadelphia  Traction  Company 
(consisting  of  nineteen  subsidiary  companies),  and  quite  a 
nunil)er  of  small  independent  lines. 

GROWTH  OF  SYSTEM 

The  track  mileage  of  the  roads  now  comprising  the  Phila- 

delphia Rapid  Transit  system  in  1897  "^^^s  424  miles  single 
track,  and  at  the  close  of  1902  it  was  475  miles,  showing  an 
increase  of  only  51  miles  during  the  past  five  years.  This 
mileage  will  probably  receive  considerable  additions  during 
the  next  five  years  by  the  construction  of  new  surface,  elevated 
and  subway  lines  to  meet  the  steadily  growing  traffic. 

Table  No.  i  shows  the  population  from  i860  to  1902  of  the 

city,  which  is  co-extensive  with  Philadelphia  County. 

TABLE  NO.  I.— POPULATION  OF  PHILADELPHIA  (CITY  AND COUNTY) 

i860   565,529  Increase 
1870   674,022  108,493  or  19.2% 
1880   847,170  173,148  or  25.7% 
1890   1,046,964  199,794  or  23.6% 
1900   1,293,697  246,733  or  23.6% 
1901   1,321,511  27,814  or  2.15% 
1902   1,349,923  28,412  or  2.15% 

It  will  be  noticed  that  in  the  two  decades  from  1880  to  1890, 
and  from  1890  to  1900,  the  increase  was  precisely  the  same  in 
each  decade,  showing  that  the  growth  has  been  remarkably 
even.  Surrounding  Philadelphia  there  are  many  suburbs, 
ranging  in  population  from  a  few  hundred  to  several  thousand, 
all  of  them  directly  tributary  to  the  city  transit  lines.  The 

suburbs  are  growing  rapidly,  and  it  is  the  company's  intention 
to  increase  its  suburban  track  mileage  as  fast  as  the  conditions 
render  it  desirable. 

Table  No.  II  on  the  opposite  page  is  a  combination  operating 
report  of  all  the  lines  now  comprising  the  Philadelphia  Rapid 
Transit  system. 

From  1897  to  1902  the  gross  earnings  show  an  increase  of 
35  per  cent  and  the  operating  expenses  an  increase  of  29  per 
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cent.  An  analysis  gives  the  distribution  of  operating  expenses 
shown  in  Table  No.  Ill  for  the  years  1901  and  1902: 

TABLE  NO.  III.-ANALYSIS  OF  OPERATING  EXPENSES, 
1901  AND  1902 

Per  cent  Per  cent 
Items  igoi  of  total  1902  of  total 

General  expenses   $964,993      16.54  $1,063,034  16.60 
Transportation  expenses..  3,479,842      59.62  3.735,666  58.35 
Maintenance  of  way  and 
buildings   696,375      11.93  790.909  12-35 

Maintenance  of  equipment  694,975      11.91  812,729  12.70 

Total  $5,836,185     100         $6,402,338  100 

The  percentage  of  operating  expenses  to  gross  receipts  was 
43.4  per  cent  in  1901  and  45.1  per  cent  in  1902.  To  show 
how  these  figures  compare  with  roads  in  other  cities  Table 
No.  IV  on  page  475  is  given: 

Owing  to  the  difference  in  prevailing  conditions  comparisons 
of  this  kind  are  not  of  great  value  unless  accompanied  by  a  full 
explanation  of  those  features  which  influence  the  receipts  and 
expenditures.  The  figures,  however,  furnish  food  for  thought 
and  investigation,  and  are  submitted  because  they  may  be  made 
the  subject  of  an  interesting  inquiry  by  anyone  who  wishes 
to  follow  them  up. 

DEPRECIATION  RESERVE 

This  company  is  one  of  the  few  that  charges  oft'  at  stated 
periods  certain  amounts  for  depreciation  and  places  them  in  a 
reserve  fund.  In  1898  President  Parsons  inaugurated  the  plan 
and  has  since  continued  it  regularly.  Out  of  the  gross  earnings 
Oyl  per  cent  is  placed  in  reserve  for  depreciation  of  roadway 
and  track,  5  per  cent  for  depreciation  of  power  plant,  and  3  per 
cent  for  the  payment  of  damage  or  accident  claims.  It  has  been 
found  that  under  ordinary  conditions  these  amounts  are  suf- 

ficient to  cover  the  purpose  for  which  they  are  intended.  The 

TABLE  NO.  II.-STATEMENT  OF  PASSENGER  EARNINGS,  OTHER     INCOME,    TOTAL    GROSS    EARNINGS,    OPERATING  EXPENSES, 
LICENSES  AND  TAXES,  FIXED  CHARGES  AND  NET  INCOME— 1897  TO    1902,  INCLUSIVE 

From 
Passengers 

Receipts, 
Miscellaneous 

Gross Earnings 
Operatinjj 

Expense 
Licenses  and 

Taxes 
Fixed  Charges Net  income 

1897  110,381,015 

I99.631 

10,480,646 

14,949,850 

* 

#913,390 15.469,341 

*|85f,935 

1898  
10,860,543 

110,895 

10,971,438 4,456,375 

894,737 

5,595,704 
24,621 

1899  I  r, 793.858 
242,409 

12,036,266 

4,793,366 

991,101 

5,634,726 

617,073 

12,996,291 
253.528 

13,249,819 
5,624,898 1,023,266 

5,663,634 

9%8,02i 

13,269,465 
162,215 

13,431,681 5,836,185 

1,029,963 

5,704,265 

861,266 
13.969,233 

148,925 
14,118,158 6,402,338 

903,842 
5,733,940 

1,078,039 

♦Deficit 
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advisability  of  establishing  a  reserve  fund  to  cover  depreciation 
is  generally  conceded  by  railway  accountants,  managers  and 
financiers ;  but  the  concession,  freely  made,  usually  has  behind 

it  the  mental  reservation:  "It  is  a  good  thing.  We  would  like 
to  do  it  if  we  were  able,  but  just  now  we  need  our  funds  so 
badly  for  dividends  and  betterments  that  we  must  wait  for 

better  times  before  we  create  a  depreciation  reserve."  And 
the  generally  conceded  good  thing  with  most  railroads  still 
remains  an  iridescent  dream.  There  is  a  general  impression 
that  only  those  roads  most  favorably  situated  can  afford  to 
indulge  in  the  luxury  of  a  reserve  fund  to  cover  depreciation, 
but  conservative  business  methods  are  forcing  this  question  to 

CHESTNUT  STREET,  LOOKING  EAST  FROM  BROAD  STREET 

the  front,  and  it  may  be  expected  that  more  roads  will  even- 
tually adopt  the  plan. 

TAXES 

In  the  matter  of  taxes  the  company  appears  to  be  doing  its 
full  duty  to  the  city  and  State.  In  addition  to  the  requirement 
that  it  shall  stand  the  expense  of  paving  from  curb  to  curb  on 
all  streets  in  which  it  operates,  it  also  pays  to  the  city  an  annual 
car  license  of  $50  for  each  car  which  it  operates ;  also  an  extra 
license  of  $50  on  all  cars  which  cross  the  Girard  Avenue,  South 

Street,  Walnut  Street  and  Gray's  Ferry  Bridges  over  the 
Schuylkill  River.  These  licenses  furthermore  must  be  dis- 

played in  each  car,  subject  to  the  inspection  of  the  city  authori- 
ties at  all  times. 

The  company  also  pays  on  a  number  of  the  underlying  com- 
panies a  tax  of  6  per  cent  on  all  dividends  in  excess  of  6  per 

cent  paid  by  these  companies  during  the  year.  There  is  also 
a  real  estate  tax  of  $1.85  on  each  $100  of  valuation  of  power 
houses,  car  houses,  etc.,  owned  by  the  company. 

To  the  State  the  company  pays  a  tax  of  one-eighth  of  i  per 
cent  on  its  gross  receipts,  a  tax  of  5  mills  on  the  appraised 
valuation  of  its  capital  stock,  and  4  mills  on  the  value  of  all 
bonds  issued  by  the  companies. 

In  nearly  all  other  cities  the  companies  are  required  to  pave 

only  between  the  tracks  and  for  i  ft.  on  either  side,  and  the 
Philadelphia  requirement  that  the  company  must  pave  from 
curb  to  curb  appears  in  the  nature  of  an  additional  tax.  In 

the  company's  books,  however,  this  expense  is  charged  to  main- 
tenance of  way  and  not  to  taxes.  The  amount  of  indirect  taxes, 

such  as  that  just  mentioned,  the  removal  of  snow  and  ice,  the 
free  transportation  of  policemen,  firemen  and  city  officials  is 
difficult  to  compute,  but  it  amounts  to  a  large  sum  each  year. 
When  added  to  the  $900,000  or  $1,000,000  direct  taxes  per 
annum  paid  to  the  city  and  State,  it  probably  makes  this  com- 

pany the  largest  single  taxpayer  in  the  city  of  Philadelphia. 
Over  $3,000  taxes  for  every  day  in  the  year  is  a  large  sum  for 

one  corporation  to  pay  to  help  maintain  the 
government.  It  should,  in  fairness,  entitle  the 
company  to  just  and  equitable  treatment  by 
the  public,  if  not  to  the  right  of  some  voice  in 
the  conduct  of  the  government  which  controls 
the  expenditure  of  public  money.  It  should 
be  remembered  that  these  taxes  in  the  aggre- 

gate amount  to  over  8  per  cent  of  the  com- 

.  pany's  gross  earnings — an  amount  larger 
than  is  paid  to  the  stockholders  and  bond- 

holders whose  capital  is  invested  in  the  prop- 
erty. Fortunately,  the  taxes  must  be  paid 

before  the  stock  and  bondholders  are  given 
any  consideration.  It  would  seem,  therefore, 
that  with  practically  a  guaranteed  interest  in 

the  company's  earnings  of  over  8  per  cent  per 
annum  the  city  and  State  becomes  a  silent  but 
not  a  modest  partner  in  the  business.  It  might 
be  interesting  in  any  large  city  to  take  from 
the  assessment  rolls  of  several  years  ago  the 
valuation  and  the  taxes  paid  on  suburban  real 
estate,  and  then  compare  this  valuation  and 
tax  with  the  present  time  to  show  what  the 

operation  of  the  railroad  company's  suburban 
lines  (often  conducted  for  years  at  an  actual 
loss)  has  contributed  to  the  city  treasury  from 
increased  valuation.  At  this  time,  when  the 
tendency  throughout  the  country  is  to  impose 
fresh  and  unjust  burdens  of  taxation  on  the 
railway  corporations,  the  examples  that  are 
furnished  from  time  to  time  showing  that 
street  railways  are  already  too  heavily  as- 

sessed should  not  be  lost  sight  of.  It  is  well 
understood  that  all  taxation  is  unpopular. 

Legislatures  and  City  Councils,  for  this  reason,  seek  to  dis- 
tribute the  burden  upon  as  few  shoulders  as  possible  and  to 

favor  individuals  at  the  expense  of  the  corporations. 
INSURANCE 

The  insurance  features  of  this  company  are  decidedly  unique 
and  full  details  are  of  interest. 

Immediately  upon  the  formation  of  the  Union  Traction  Com- 
pany in  1895  the  directors  thought  it  advisable  to  set  aside  a 

certain  amount  of  their  original  capital,  to  be  invested  for  a 
nucleus,  from  which  to  start  a  fire  insurance  fund,  in  which  to 
insure  the  properties  and  cars  of  their  company.  Accordingly, 
$250,000  were  set  aside  which  were  invested  in  the  securities 
of  the  underlying  companies. 

An  effort  was  then  made  with  the  lessor  companies  to  induce 
them  to  accept  the  fund  as  sufficient  guarantee  for  the  clause 
in  their  lease,  which  compelled  the  lessee  company  to  insure 
their  properties  in  fire  insurance  companies  acceptable  to  them. 
After  considerable  delay  and  negotiations  all  of  the  various 

lessor  companies  agreed  to  accept  the  fund  as  sufficient  guar- 
antee for  the  clauses  above  referred  to.  A  statement  was  then 

made  showing  the  amount  of  premium  which  the  company 
would  naturally  have  to  pay  to  insurance  companies  had  they 

insured  its  properties,  and  one-twelfth  of  this  amount  was 
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TABLE  NO.  IV. -STATEMENT  OF  PERCENTAGE  OPERATING  COST  TO  GROSS  EARNINGS  AND  DISTRIBUTION  OF  OPERATING 
EXPENSES  OF  VARIOUS  RAILROADS 

Name  of  Road 

Manhattan  Elevated  Ry.  
Boston  Elevated  Ry   
Consolidated  Traction  Co.,  Pittsburg  
Rochester  Railway  Co  
Syracuse  Rapid  Transit  Co  
Twin  City  Rapid  Transit  Co   Brooklyn  Rapid  Transit  Co   
Metropolitan  btreet  Ry.,  N.  Y  
Massachusetts  Klectric  Co's.  boston  International  Traction  Co.,  Buffalo  
Chicago  Union  Traction  Co  
Metropolitan  West  Side  L.  Co.,  Chicago 
Milwaukee  Electric  Ry.  &  Light  Co  St.  Louis  Transit  Co   
Cleveland  Electric  Ry.  Co   
Denver  City  Tramway  Co  

1901 

Gross  Receipts 

SIO, 

10, 

3, 
1, 3, 

12, 
14, 

5, 

3, 

8, 
1, 

5, 

2, 

1. 

,271 495 

189 259 
299 

,976 
,559 
,767 

133 

,016 

810 

,313 
,342 
.912 898 

,293 

Operating 
Expenses 

$5,253,229 7,336,597 
1,362,565 6115,551 
340,830 

7,216.008 
6,755,131 

3,915,4^6 
1,587,407 
3,942.194 737,210 
1,185,534 
3,692,400 
1,265,953 818,328 

Per  Cent 

51.3 
67.5 
41.6 60.5 

54.8 44.6 

59.4 

45,9 

67.7 

51.0 

48.3 
420 

48.5 

63.8 
55.1 
54.2 

Per  Cent,  of  Total  Operating  Expenses 

General 
Expenses 

Conducting 

Transport'n 

Maintenance 
Way  and Structure 

Maintenance 

Equipment 

6.34 

75.89 

6.88 

10.89 

9,51 
68  86 n  96 

9.67 

19.82 
63,55 

5.68 
10.95 

8.80 

61,85 12.17 17.18 
18,49 62.35 3.89 

15.27 
20,14 61.08 6.08 12.70 

22.40 59  99 5,25 12.36 

Not  available 

'  Fxclusive  of  ta.xes 

set  aside  monthly  and  a  check  drawn  and  placed  to  the 
credit  of  the  fire  insnrance  fund.  From  time  to  time  the 
amount  accumulated  in  this  way  was  invested  in  securities, 

such  as  Philadelphia  Traction  stock,  Electric  &  People's  4  per 
cent  stock  trust  certificates  and  first  mortgages  on  real  estate 

of  a  number  of  the  underlying  companies,  on  which  the  operat- 
ing company  was  obliged  to  pay  the  interest.  These  mortgages 

were  assigned  from  time  to  time  by  the  holders  to  the  operating 
company  and  have  been  placed  in  the  insurance  fund. 

Various  losses  have  been  paid  out  of  this  fund,  aggregating 

$75,372.26,  and  there  is  to-day  in  the  fund  upwards  of  $1,000,- 
000.  The  company,  however,  considers  it  prudent  to  carry  in- 

surances on  some  of  the  extra  hazardous  risks,  such  as  prop- 
erties in  the  extreme  suburbs. 

In  order  to  prevent  the  possibility  of  fires  the  company  em- 
ploys two  inspectors,  whose  duty  is  to  continually  circulate 

among  the  various  properties  and  report  the  condition  in  which 
they  are  found,  as  to  their  cleanliness  and  whether  there  are 
any  hazardous  risks  which  should  be  overcome.  These  men 
make  inspections  at  all  hours  of  the  day  and  night,  have  access 

to  all  properties  of  the  company,  and  their  reports  are  for- 
warded each  morning  to  the  general  manager,  who  calls  at- 

tention of  the  heads  of  the  departments  to  any  irregularities 
which  are  discovered  and  which  are  immediately  corrected. 

In  addition  to  these  rigid  inspections  once  every  six  months 
a  surveyor,  who  is  employed  by  some  of  the  largest  and  most 
influential  insurance  companies  in  the  city,  is  employed  at  so 
much  per  day,  to  make  an  independent  inspection  of  all  of  the 
properties.  His  reports  are  used  to  check  up  the  work  of  the 
inspectors  employed  daily  by  the  company,  and  to  call  their 

attention  to  any  oversight  and  irregularity.  His  recommenda- 
tions are  followed  out  as  to  any  matters  which  he  considers 

advisable,  in  order  to  overcome  as  much  as  possible  the  likeli- 
hood of  fire.  The  salaries  of  these  inspectors  and  any  printing, 

etc.,  necessary  in  connection  with  the  department  is  charged 
directly  to  the  department. 

Herewith  is  printed  a  copy  of  the  blank  which  is  turned  in 
daily  by  the  inspectors.  An  accurate  record  of  all  of  these 
reports  is  kept  in  book  form  and  reviewed  from  time  to  time, 
with  a  view  of  securing  better  results. 

The  questions  on  the  report  to  be  answered  by  the  inspector 
gives  an  excellent  idea  of  the  thoroughness  with  which  the 
inspection  must  be  made : 

REPORT  OF  FIRE  INSURANCE  INSPECTOR 
On  property  at  

Pliiladelpliia,   19a 
1,  In  what  condition  is  this  property? 
2.  Were  all  trolley  poles  pulled  off  wire? 
3,  How  many  fire  buckets  are  there? 
4.  Were  all  buckets  filled  and  in  their  proper  places? 
n.    Were  any  fire  buckets  used  for  other  purposes? 
6.  Are  all  buckets  used  for  fire  painted? 
7.  Did  you  see  any  waste  \yine  around  loose? 

8.  Are  there  rut^icient  cans  to  take  care  of  waste? 
9.  Is  there  any  dirt,  rubbish  or  shavings?    If  so,  where? 
10.  Did  you  see  any  gasoline,  or  gasoline  torclies? 
11.  Did  you  notice  anything  on  the  cars  that  would  be  likely  to  cause  fire? 
12.  Where  are  the  oils  and  grease  kept? 
13.  Is  the  building  they  are  in  fireproof? 
14.  If  not,  what  precautions  are  taken  to  avoid  fire? 
15.  Are  all  the  hydrants  in  good  condition? 
16.  Did  you  try  any  of  them?    How  many? 
17.  Is  the  hose  properly  connected  to  hydrant? 
18.  Is  the  hose  in  good  condition? 
19.  How  many  hydrants  are  there? 
20.  How  much  hose? 
21.  Is  there  a  storeroom  at  the  building? 
22.  Is  it  kept  clean? 
23.  Are  there  any  prectutions  taken  in  storeroom  to  avoid  fire? 
24.  What  are  they? 
25.  Is  there  a  stable  at  this  building? 
26.  Is  it  kept  clean? 
27.  Is  smoking  allowed  in  the  stable? 
28.  Are  any  precautions  taken  to  avoid  fire?    What  are  they? 
29.  Can  you  suggest  any  improvements  that  would  reduce  the  possibility 

of  fire?  :  . 
30.  How  is  building  heated? 
31.  Are  stoves  in  good    order  and  safe? 
32.  Where  is  coal  and  wood  kept? 
33.  What  is  done  with  ashes? 
34.  Are  any  steam  pipe^  in  contact  with  wood? 
35.  Are  stacks  safe  where  they  go  through  roof? 
36.  What  material  are  stacks  and  chimneys? 
37.  Are  chimneys  in  good  condition? 
3S,    How  is  the  buildinrr  lighted?    Arc,  kerosene  or  incandescent? 
39.  Are  any  of  the  lights  or  wires  obstructed  or  in  contact  with  other 

wires? 
40.  Has  any  wire  come  loose  from  its  proper  fastening? 
41.  Are  the  light  switches  in  u  safe  condition,  or  would  the  melting  of  any 

fuses  expose  any  light  inflammaole  material? 
42.  Are  the  car  pits  clean? 
43.  Are  the  boiler  settings  in  good  condition;  are  the  boiler  tops  clean? 
44.  Are  forges  and  furnaces  securely  arranged? 
45.  Where  are  the  sweepings  kept;  is  waste-paper  removed  from  them? 
46.  How  are  the  employees'  clothes  closets  constructed^  of  what  material? 
Are  they  open  near  the  top? 
47.  Are  they  in  close  proximity  to  any  woodwork? 
48.  Is  the  rule  that  all  overalls  or  clothes  should  be  kept  suspended  strictly 
enforced,  and  that  they  are  not  allowed  on  the  floors  or  be  kept  rolled  ur, 
under  benches  or  in  the  lower  portions  of  the  closets? 
49.  Are  there  any  painters'  clothes,  or  did  you  notice  any  clothes  soiled  with 

paint  about? 
50.  Are  any  rooms  or  portions  of  the  premises  not  used?  Are  such  portions 

kept  locked,  and  what  is  their  conditon? 
51.  Is  there  danger  of  fire  from  any  outside  sources?  If  so,  what  does  it 

consist  of,  and  how  close  are  such  sources  located? 
General  remarks: 

 ,  Inspector. 
CAR  EQUIPMENT 

The  total  car  equipment  owned  by  the  company  is  given  in 

Table  No.  V  for  the  years  1897  to  1902  inclusive : 

TABLE  NO,  V.-STATEMENT  SHOWING  NUMBER  OF  OPEN  AND 
CLOSED  CARS  OWNED  FOR  SIX  YEARS 

1897  1898  1899  l9no  TOOT  T902 
Single-truck,  closed....  1478  I570  157^  t56<  1267  hQt 
Double-truck,  dosed...       44^^       -W  5.'^4 
Single-track,  open   1087     1152     1194     "  '^6     1076    ,  io77 
Double-truck,  open   4     ....       t6o       160  t6o 
Miscellaneous   244       247       243       270       270  30T 

2817      2977     3016     3157      3082  3283 
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The  closed  car  equipment  is  in  three  classes,  viz. :  i8-ft  and  -  by  removing  the  sash  and  stowing  them  away  for  the  season. 
20-ft.  bodies  mounted  on  single  trucks,  24-ft.  bodies  mounted      The  sash  are  made  interchangeable  so  that  one  sash  will  fit 

any  window.  The  ventilator  sash  of  the  moni- 
tor deck  are  made  to  swing  open  at  the  ends, 

and  the  open  end  may  be  changed  to  suit  the 
direction  of  the  moving  car  by  turning  the  rod 

inside  the  car.  The  method  of  ventilating  to- 
ward the  rear  of  the  car  avoids  objectionable 

drafts  of  cold  air.  The  standard  car  is  mounted 

on  Brill  27-G  trucks  with  four  General  Elec- 
tric 800-motors,  K-12  controllers,  Christensen 

air  brakes  (motor  compressors),  in  addition 
to  the  ordinary  hand  brakes,  Philadelphia 

Rapid  Transit  Company's  special  sand  boxes, 
General  Electric  automatic  circuit  breakers, 
Noark  fuse  boxes.  Meeker  and  International 

registers.  There  are  now  714  double-track 
cars  (554  closed  and  160  open),  the  most  of 
which  are  equipped  according  to  the  standard. 
Not  many  companies  have  so  many  cars 

equipped  with  air  brakes. 
The  1 191  single-truck  closed  cars  are  about 

evenly  divided  between  i8-ft.  and  20-ft.  bodies. 
The  1077  single-truck  open  cars  have  bodies  averaging  about 
30  ft.    The  motor  equipment  on  these  cars  is  divided  between 
Westinghouse  No.  3,  No.  56,  No.  12- A  and  Lorain,  and  the 

STANDARD  SEMI-CONVERTIBLE  DOUBLE-TRUCK  CAR 

INTERIOR  STANDARD  SEMI-CONVERTIBLE  DOUBLE-TRUCK  CAR 

on  Brill  maximum  traction  trucks,  and  28-ft.  bodies  mounted 
on  Brill  27-G  trucks.  The  change  in  the  relative  proportions 
of  single  and  double  truck  open  and  closed  cars  which  com- 

menced in  1900  was  continued  in  1901  and  1902.  All  new  cars 

purchased  have  been  of  the  double-truck  type.  Many  of  the 
single-truck  cars  were  spliced  and  made  into  double-truck  cars. 
Fifty  new  double-truck  semi-convertible  cars  are  now  on  order 
and  some  of  them  have  already  been  delivered. 

The  standard  adopted  is  a  double-truck  semi-convertible  28-ft. 
body,  38  ft.  over  all.   It  may  be  converted  into  a  partly  open  car 

TABLE    NO.    VI.— MOTOR   AND    TRUCK   EQUIPMENT   OF  PHILA- 
DELPHIA RAPID  TRANSIT  COMPANY 

INTERIOR  SINGLE-TRUCK  CAR 

G. 
G. 
G. 

Motors 
E.  800. .4242 
E.  1000.  14 
E.  1200.  10 

W'h'e  3...  .1870 
W'h'e  12A.  140 
W'h'e  56.. .  300 
Lorain.  ...  334 

Total. .6910 

Ccntrollers 
K  1596 
K2  2822 
Kio   330 
Kii   190 
K12   4S0 
K.  R   13 
Lorain  200 
W'h'e  "G"..  684 
W'h'e  28.  . ..  270 W'h'e  "D"...  37 

Total  6592 

Trucks 
Brill  single   56 
Brill  max.  traction. .  486 
Brill  27G   315 
McGuire   205 
Peckham   1190 
Bemis  single   958 
Bemis  double   10 
Curtiss   134 
Lewis  &  Fowler....  17 
P.R.T.Co.'s  special  141 
Miscellaneous   9 

Total  3521 

SINGLE-TRUCK  CAR 

controller  and  truck  equipment  is  considerably  mixed,  as  might 
be  expected  where  so  many  independent  roads  are  consolidated 
under  one  management. 

The  number  of  motors,  controllers  and  trucks  of  the  different 
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kinds  owned  by  the  company  is  given  in  Table  No.  VI,  and 
needs  no  comment. 

The  expense  per  annum  of  the  maintenance  of  equipment  for 
six  years  is  given  in  Table  No.  VII : 

TABLE  NO.  VII.— EXPENSE  OF  MAINTENANCE  OF  EQUIPMENT, 
SIX  YEARS,  SHOWING  AVERAGE  PER  CAR  PER  ANNUM 

Average  per  car 
Year  Cars  Cost  per  annum 
1897   2,817  $575,063  $204 
1898   2,977  398,504  134 
1899   3.016  449,252  149 
1900   3,157  560,681  178 
1901   3,082  552,119  179 
1902   3.283  662,366  202 

If  it  can  be  considered  fair  to  divide  the  number  of  cars 

owned  into  the  cost  of  maintenance  the  column  showing  the 
average  cost  of  maintenance  per  car  per  annum  may  be  said 
to  be  aj^proximately  correct.  In  the  event  that  any  considerable 
number  of  the  cars  owned  were  withheld  from  service  and 

stored  during  the  year,  thus  becoming  practically  obsolete,  the 
average  cost  per  car  per  annum  would  not,  of  course,  represent 
the  actual  operating  equipment.  The  result,  as  shown,  to  say 
the  least,  is  interesting. 

The  distinguishing  feature  of  the  car  equipment  is  tiiat  none 

of  the  closed  cars  is  provided  with  heaters.  There  are  prob- 
ably not  more  than  thirty  days  during  the  entire  winter  season 

in  Philadelphia  when  real  cold  weather  is  experienced.  It  is 

an  open  question  among  the  traveling  public  whether  the  dis- 
comfort of  overheated  cars  for  the  greater  part  of  the  season 

does  not  exceed  that  of  the  absence  of  heat  on  a  few  cold  days. 
In  the  next  issue  the  general  traffic  conditions  of  Philadel- 

phia will  be  taken  up. 
 ^>  

SHARON  TERMINAL  STATION 

unloaded  directly  from  the  car  to  the  platform.  There  is  also 
space  for  a  driveway  alongside  the  track,  which  enables  teams 
to  load  to  the  car  or  platform. 

The  rear  of  the  second  floor  is  given  up  to  the  employees. 
There  are  lockers  for  all  the  men,  with  tables,  chairs  and  a 

pool  table,  recently  presented  to  the  men  by  the  general  man- 

The  Youngstown  &  Sharon  Street  Railway  Company,  of 
Youngstown,  Ohio,  has  erected  at  its  Sharon  terminal  a  hand- 

some freight  and  passenger  station,  which  shows  interesting 

details.    The  building  is  a  two-story  buff  brick,  107  ft.  long 

HEADQUARTERS  OF  THE  VALLEY  RAILWAY 

ager.  The  entrance  to  the  offices  is  at  the  side,  and  on  the 

right-hand  side,  as  the  men  enter,  is  posted  the  bulletin  board 
for  the  Valley  Division.  The  building  is  heated  by  natural 
gas.  It  was  designed  after  plans  and  specifications  prepared 
by  Sanderson  &  Porter,  engineers  for  the  Youngstown  & 
Sharon  Street  Railway  Company.  The  general  plan  of  the 
first  floor  of  the  building  is  presented  herewith. 

The  roads  using  the  station  are  the  Valley  Street  Railway, 
the  Sharon  &  Wheatland  Street  Railway,  the  Sharon  &  New 
Castle  Street  Railway  and  the  Youngstown  &  Sharon  Street 
Railway,  which  are  allied  properties.    The  freight  business  on 

J'L.W  OK  OFMCE  UUILDLXG  AND  DEPOT  OF  ELECTRIC  ROADS    AT  SHARON,  PA. 

and  30  ft.  wide.  The  interior  finish  is  Georgia  pine.  Below 
the  wainscoting  is  cement,  which  is  painted,  and  walls  which 
are  plastered  and  painted  white  so  as  to  give  a  bright  appear- 

ance to  the  rooms.  The  front  portion  is  devoted  to  waiting 
room  with  office  for  ticket  agent  and  checkers  and  office  for  the 
lighting  department  of  the  company.  In  the  rear  are  the 

offices  of  the  general  superintendent  and  the  division  super- 
intendent and  the  supply  department.  In  the  rear  of  the  build- 

ing is  a  large  freight  department  with  office,  and  a  platform  of 
good  size  for  loading  and  unloading  freight.  A  spur  from  the 
street  runs  at  the  side  of  the  platform  so  that  freight  may  be 

these  roads  is  developing  rapidly,  and  they  handle  practicallv 
everything  that  a  steam  road  carries. 

In  a  letter  to  the  employees  of  the  St.  Louis,  St.  Charles  & 
Western  Railway  Company,  James  D.  Ilouseman,  president  of 
the  company,  calls  attention  to  the  fact  that  there  has  not  been 
a  damage  suit  against  the  road  during  the  year  1902,  and  lie 
thanks  the  employees  for  having  done  their  duty.  He  adds  that 
not  one  of  the  accidents  which  happened  on  the  road  during 
iyo2  can  Ik-  attributed  to  neglect  of  duty. 
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SNOW  FIGHTING  IN  BUFFALO 

Probably  as  severe  conditions  exist  in  the  vicinity  of  Buffalo 
during  the  winter  as  in  any  other  section  of  the  country,  and 
it  is  certain  that  the  International  Railway  Company,  of  Buf- 

falo, has  taken  as  great,  if  not  greater,  precautions  against 
having  its  lines  tied  up  by  snow  as  any  other  electric  railway. 

two  double-ended  Thomson-Houston  sweepers  with  revolving 
brushes  are  operated  for  this  purpose.  The  company  has  built 
at  its  own  shops,  under  the  Ruggles  patents,  seven  rotary 
plows  of  the  type  shown  in  the  illustration.  These  plows  are 

double-ended  with  single  trucks.  They  are  equipped  with  1000- 
General  Electric  motors  on  the  axles  and  with  800-General 
Electric  motors  on  the  flyers  and  vanes.   These  plows  are  about 

ONE  OF  THE  SINGLE-TRUCK  PLOWS 

The  art  of  snow  fighting  in  Buffalo  has  been  reduced  to  almost 
an  exact  science,  and  during  the  heaviest  storms  of  the  last 

winter  the  management  has  been  extremely  successful  in  keep- 
ing its  cars  on  their  regular  schedule.  The  International  Rail- 
way Company  includes  among  its  subsidiary  companies  the 

Buffalo  Railway  Company,  the  Buffalo  &  Niagara  Falls  Elec- 
tric Railway,  the  Buffalo  &  Lockport  Railway,  the  Lockport  & 

Olcott  Railway  and  the  Niagara  Falls  &  Suspension  Bridge 
Railway,  so  that  it  has  both  city  and  interurban  conditions  to 
contend  with,  and  a  great  variety  of  equipment  is  required  in 
carrying  out  the  methods  which  have  been  adopted  for  securing 

an  open  track  on  all  the  lines  at  all  times.  Some  fifty-two  dis- 
tinct pieces  of  apparatus  are  in  commission  during  the  winter, 

and  at  times  nearly  all  of  them  are  out  upon  the  road. 
For  ordinary  snow  falls  and  city  work  generally  there  are 

twenty-five  plows  of  the  type  shown  in  the  illustration  and 

LARGE  PLOW    FOR  CLEANING  TWO  TRACKS  AT  ONCE 

25  ft.  over  all  and  7  ft.  3  ins.  wide.  The  headlight  and  gong  are 
placed  upon  the  front  of  the  plow,  as  shown.  There  is  one 

other  rotary  plow  of  peculiar  construction  which  is  also  illus- 
trated. This  plow  has  revolving  vanes  in  front,  somewhat 

similar  to  the  Ruggles  construction  except  that  they  are  in  sets 
of  two  double  and  two  single  vanes,  as  can  be  seen  from  the  cut. 
A  peculiarity  of  this  plow  is  that  its  body  revolves  on  a  vertical 
axis,  so  that  the  front  can  be  swung  out  to  one  side  of  the  road 
and  cut  away  a  high  drift  to  a  considerable  distance  from  the 
track.  In  addition  to  the  apparatus  mentioned,  the  company 
operates  two  Taunton  plows  and  one  Lancaster  of  the  ordinary 
type,  these  three  plows  being  painted  yellow.  The  equipment 
of  all  the  snow  plows,  with  but  few  exceptions,  consists  of  57- 
General  Electric  motors,  the  standard  type  of  motor  now  in  use 
on  the  road. 

The  most  interesting  piece  of  snow-fighting  apparatus,  how- 

LARGE  PLOW  CLEANING  ONE  TRACK  AND  GIVING  WIDE 
ROADWAY 

thirteen  of  a  similar  type,  though  somewhat  smaller.  These 
two  types  of  plows  are  designated  by  their  colors,  the  larger 
ones  being  painted  red  and  the  smaller  green.  By  this  method 
an  inspector  on  any  part  of  the  road  can  call  out  the  type  of 

apparatus  required  on  his  section,  and  in  riding  over  the  sys- 
tem the  superintendent  can  tell  at  a  glance  what  sort  of  ap- 

paratus is  being  used.  During  the  bad  weather  sweepers  are 
used  to  keep  the  tracks  clear  of  slush  and  light  snow  falls,  and 

Wing 

PT'out  \'icj\v 

DETAILS  OF  FRONT  OF  LARGE  PLOW 

End  View 
Street  Jtuilway  Jtiumat 

ever,  which  is  being  used  in  Buffalo  is  a  large  double-truck 
plow  which  was  designed  and  built  by  the  company.  This  is 
an  evolution  from  an  experiment  tried  last  year,  and  which 
proved  so  successful  that  a  more  perfect  model  was  made  for 

this  season's  operation.  A  plow  was  made  last  year  consisting 
of  little  more  than  a  flat  car,  with  a  nose  at  each  end  sloping  at 

opposite  angles  and  a  long  vane  near  the  middle  which  could 
be  swung  out  to  a  considerable  distance  at  the  side.    Very  little 

I 
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protection  was  afforded  the  operators  of  this  plow,  only  a  shield 
being  provided  in  front  of  the  motorman.  The  prevailing  wind 
in  Buffalo  is  toward  the  Niagara  River  and  the  lake,  that  is  an 
east  wind,  and  it  was  found  that  in  operating  a  plow  which 
threw  the  snow  to  the  right  in  going  north  it  was  very  liable 

siderably  longer  than  the  other  side,  the  angle  of  the  faces  being 
about  4^  degs.    On  the  longest  side  the  plow  is  34  ft.  10  ins. 

long,  and  on  the  shorter  one  it  is  22  ft.  2  ins.  long.   The  under- 
framing  is  made  of  four  heavy  sills,  the  outside  sills  being 
ins.  X  II  ins.,  and  the  center  sills  6  ins.  x  7^  ins.    The  ends 

SIDE  ELEVATION  OF  LARGE  PLOW 

PLAN  OF  LARGE  PLOW.  SHOWING  PECULIAR  CONSTRUCTION  OF  ENDS 

to  drift  back  again  immediately  after  the  passing  of  the  plow. 
The  experiment  was  made,  therefore,  with  the  new  piece  of 
apparatus  to  throw  the  snow  from  the  east  track  directly  onto 
the  other  track  by  the  nose  of  the  plow  and  to  throw  it  to  the 
west  side  of  the  other  track  by  the  wing.  This,  of  course, 
necessitated  the  use  of  both  tracks  and  the  stopping  of  the  plow 
when  a  car  was  passing  in  the  opposite  direction,  so  that  the 
wing  could  be  swung  back  against  the  side  of  the  plow.  The 
experiment  was  eminently  successful,  however,  and  the  plow 
shown  in  detail  in  the  accompanying  reproduced  drawings  was 
constructed.  The  front  faces  of  this  plow  both  slope  toward 

the  same  point,  that  is,  one  side  of  the  underframing  is  con- 

PAKTIAL  SEC'ITON  OV  LARGE  PLOW,  SHOWING    l.ll'TIXG  MECHANISM 

are  securely  fastened  to  the  sills  by  heavy  angle  plates,  and  the 
frame  is  thoroughly  braced  throughout  by  heavy  cross  sills  and 
;^-in.  tie-rods.  The  cab  is  a  little  bit  longer  than  the  shorter 
side  of  the  plow,  as  shown  in  the  plan.  The  width  of  the  cab 
is  6  ft.  4  ins.  over  all,  and  the  height  from  the  bottom  of  the 

side  sills  to  the  top  of  the  roof  is  7  ft.  10  ins.  There  are  a  num- 
ber of  large  windows  in  the  body,  the  front  of  which  is  beveled 

off  similar  to  a  vestibule ;  and  as  all  the  motor  resistances  are 

placed  within,  the  men  operating  the  plow  are  in  no  wise  un- 
comfortable. 

The  mechanism  for  operating  the  different  noses,  wings,  etc., 
is  extremely  simple  and  efficient,  although  it  is  necessary  to 

have  considerable  of  it,  as  the  parts 

are  so  heavy  that  it  would  be  im- 
possible to  operate  them  without 

some  mechanical  means.  In  ad- 
dition to  the  chains  which  run  from 

the  end  of  the  wing  to  the  two  ends 
of  the  plow,  and  by  which  the  wing 
is  moved  from  one  position  to  the 

other  and  held  steady  while  in  opera- 
tion, a  brace  is  provided,  5  ft.  2  ins. 

long,  which  rigidly  connects  the  cen- 
ter of  the  wing  while  extended  to 

the  plow  body.  The  inside  end  of 
the  wing  is  attached  to  a  heavy  sill 

which  slides  upon  a  3-in.  vertical 
bolt  at  the  side  of  the  car.  This  axis 
for  the  wing  is  heavily  liraccd  by 
means  of  two  iron  braces,  i  in.  x  6 

in.,  running  to  the  center  and  op- 
posite side  of  the  underframing  and 

reinforced  bv  verttcal  braces.  This 
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gives  a  construction  which  is  substantial  enough  to  withstand 
the  efifect  of  the  great  leverage  necessarily  brought  to  bear  on 
the  end  of  the  wing,  which  not  only  has  to  remove  the  new  snow 
from  the  other  track  but  has  to  throw  the  snow  removed  by  the 
nose  to  one  side.  Both  the  nose  and  wing  have  several  inches 
of  vertical  play  in  order  that  different  depths  of  snow  can  be 
handled  successfully.    The  wing,  of  course,  slides  vertically  on 

ROTARY  WITH  REVOLVING  BODY 

its  axis,  a  chain  and  windlass  being  provided  at  the  inside  end, 
and  a  windlass,  block  and  tackle  at  the  outside  end.  These 

windlasses  are  operated  by  vertical  hand-wheels  at  the  inside 
of  the  plow.  The  upper  part  of  the  nose  is  stationary  but  the 
lower  part  is  made  so  as  to  slip  up  and  down,  the  lower  part  of 

the  sheet-iron  with  which  the  nose  is  faced  overlapping  the 
joint,  as  shown  in  the  drawing  giving  details  of  the  nose. 
Ordinary  steel  rails  are  placed  vertically  behind  the  nose,  which 
serve  as  braces  and  guides  and  give  the  desired  rigidity  to  the 
movable  lower  part.    The  nose  is  raised  and  lowered  Ijy  chains 

STANDARD  ROTARY  PLOW 

running  over  pulleys  about  the  level  of  the  cab  floor  and  at- 
tached to  windlasses  at  the  ends  of  the  cab.  It  is  intended  later 

to  add  an  auxiliary  wing  on  the  end  of  the  nose,  as  shown  in  the 
front  view  of  the  details  of  the  nose.  This  wing  has  not  yet  been 
placed  in  position,  although  the  shaft  upon  which  it  will  be 
hinged  may  be  seen  in  the  general  view  of  the  car.  Some  of 
the  other  plows  on  the  system  are  equipped  with  wings  of  this 

description,  and  are  giving  excellent  service  in  clearing  the 

"devil  strip"  between  the  tracks,  which  in  Buffalo  is  somewhat 
narrower  than  is  the  ordinary  practice.  The  plow  is  equipped 
with  four  General  Electric  57  motors  and  Christensen  air brakes. 

Although,  of  course,  this  type  of  plow  has  been  designed 
especially  for  use  on  the  interurban  lines  near  Buffalo,  its 
adoption  might  well  be  made  on  other  roads.  It  is  intended 
especially  for  clearing  the  tracks  of  snow  where  the  wind  comes 
from  one  direction  only,  as  is  the  case  in  Buffalo.  But  most 
operators  of  interurban  lines  know  that  this  condition  is  by  no 
means  peculiar  to  Buffalo,  as  observation  has  shown  in  many 
cases  that  the  snow  drifts  almost  always  in  the  same  direction 
on  a  given  line.  The  plow  is  being  given  a  very  severe  test 
this  winter,  and  the  results  so  far  have  been  even  better  than 
were  hoped  for. •  ♦♦^  

HEATING  AND  VENTILATING  OF  RAILROAD  SHOPS* 

CY  J.  I.  LYLE,  M.  E. 

As  time  progresses  our  standards  for  comparison  are  being 
constantly  changed,  being  ever  carried  higher  and  higher  and 
nearer  the  ideal.  Things  that  filled  our  hearts  with  delight  a 

few  years  ago  on  account  of  their  excellency  are  to-day  being 
discarded  for  something  better  and  more  up  to  date.  This  is 

especially  true  in  all  branches  of  engineering.  To-day  we  de- 
mand the  best,  knowing  that  in  all  likelihood  it  will  be  sur- 
passed by  something  still  better  in  only  a  short  time. 

I  very  vividly  remember,  while  serving  my  apprenticeship 
as  a  machinist  in  a  railroad  shop,  the  temperature  in  the  shop 
often  dropped  below  40  degs.  and  frequently  to  freezing  if  the 

outside  weather  was  within  15  degs.  of  zero.  With  a  tempera- 

ture of  40  degs.  a  workman's  hands  become  numb  and  it  is 
almost  impossible  to  do  good  work  with  hand  tools.  This  shop, 

a  large  well-arranged  brick  structure,  was  well  equipped  in 
every  way  except  with  large  traveling  cranes  and  a  heating 
system.  It  was  considered  by  those  in  charge  as  being  amply 
heated  with  an  overhead  direct  steam  system.  The  employees, 
instead  of  working  to  keep  warm,  as  a  rule  chose  to  loaf  to  keep 
warm,  and  I  do  not  believe  that  the  amount  of  work  produced 
on  such  cold  days,  when  estimated  very  conservatively, 
amounted  to  more  than  75  per  cent  to  80  per  cent  of  the  normal 

output.  In  this  building  there  were  about  150  employees,  earn- 

ing approximately  $250  per  day,  considering,  however,  the  out- 
put to  be  85  per  cent,  the  loss  on  cold  days  amounted  to  some- thing like  $37.50. 

An  efficient  heating  plant  for  this  shop  would  cost  about 

$3,750  complete.  Without  considering  the  cost  of  steam,  of 
which  there  was  plenty  of  exhaust  going  to  waste,  allowing  6 
per  cent  as  interest  on  the  cost,  5  per  cent  for  depreciation,  and 
i  per  cent  for  repairs  and  painting,  making  a  liberal  total  of  12 
per  cent  or  $450  per  year  as  the  amount  that  the  cost  of  the 
heating  plant  should  earn.  With  the  conditions  mentioned  it 
would  take  only  twelve  days  with  the  thermometer  below  15 
degs.  above  zero  to  make  the  expenditure  a  paying  investment. 
I  do  not  mention  the  case  to  convince  anyone  here  of  the 
necessity  of  properly  heating  a  shop,  as  that  point  is  thoroughly 
understood  in  this  country  as  being  economical  as  well  as  a 

humane  factor  in  manufacturing,  but  rather  to  show  the  ad- 
vancement of  the  requirements  along  this  line  during  the  last 

few  years. 
The  conditions  in  the  plant  existed  only  a  few  years  ago, 

still  it  does  not  represent  a  modern  railroad  shop,  for  rail- 
road officials  and  engineers  as  a  class  to-day  lead  the  proces- 

sion in  an  endeavor  to  procure  the  best  and  most  economical 

plants.    Practically  all  railroad  shops  have  exhaust  steam  from 

*  Paper  presented  before  the  New  York  Railroad  Club,  March  20,  1903. 
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shop  and  electric  lighting  engines  and  air  compressors  which 

is  available  for  heating,  so  any  system  not  adapted  to  the  eco- 
nomical use  of  exhaust  steam  should  not  receive  serious  consid- 

eration. In  considering  the  advisability  of  utilizing  exhaust 
steam  and  returning  the  water  of  condensation  to  boilers,  the 
questions  of  back  pressure  and  cylinder  oil  carried  over  with 
the  steam  should  not  be  overlooked.  Oil  carried  over  into  the 

heating  system  works  through  the  stuffing  boxes  of  valves, 
chokes  the  air  vents,  and  acts  as  an  insulator,  materially  re- 

ducing the  efficiency  of  the  heating  apparatus.  Oil  in  the  feed 
water  for  boilers  results  in  priming,  reducing  the  efficiency  of 
the  boilers,  and  increases  the  cost  of  repairs,  due  to  leaks  and 
other  defects.  The  ordinary  type  of  separator  will  remove  only 
that  portion  of  the  cylinder  oil  carried  over  mechanically  and 
that  portion  of  the  oil  vaporized,  which  in  all  probability  will 
not  exceed  i  per  cent,  will  condense  with  the  steam  and  return 
to  the  boilers,  and  it  will  be  necessary  to  use  feed  water  filter 
to  remove  the  remaining  portion  of  the  oil.  A  sufficient  amount 
of  oil  can  be  removed  without  any  question  to  make  the  desira- 

bility of  utilizing  exhaust  steam  an  attractive  proposition. 
Regarding  the  question  of  back  pressure  and  the  minimum 

required  for  the  various  systems  of  heating,  it  will  be  found 
that  ordinarily  5  lbs.  is  carried  on  most  installations,  and  while 
this  could  be  reduced  in  moderate  weather,  the  general  practice 
is  to  establish  this  as  the  minimum  and  increase  the  pressure 
in  extremely  cold  weather.  With  a  carefully  designed  plant, 
however,  this  is  higher  than  should  be  necessary  unless  there 
are  some  adverse  conditions  to  be  met.  The  minimum  pressure 
required  for  circulation  depends  more  upon  a  proper  propor- 

tioning of  the  supply  main,  and  the  distributing  branches,  than 
upon  the  return  main.  The  question  of  expansion  of  the  steam 
and  the  proper  removal  of  the  condensation  at  the  required 
points  in  the  supply  main  should  receive  careful  consideration. 

A  great  many  plants  to-day  require  a  higher  pressure  to  secure 
circulation  than  would  otherwise  be  necessary  had  proper 
consideration  been  given  to  the  dripping  of  the  mains  and  its 
branches.  The  fall  in  pressure,  due  to  rapid  condensation, 
small  mains  and  branches,  frequently  do  not  receive  the  con- 

sideration it  is  entitled  to,  to  secure  maximum  results. 
Wherever  possible,  the  use  of  traps  in  return  lines  should 

be  avoided,  as  a  pump  and  receiver  or  the  boiler  feed  pump 
controlled  by  a  pump  governor  make  the  best  kind  of  trap.  By 

the  use  of  one  of  the  so-called  "vacuum"  systems,  described 
below,  exhaust  steam  can  be  circulated  without  back  pressure 
on  the  engines,  thereby  procuring  increased  efficiency  of  the 
engines  and  at  the  same  time  procuring  maximum  results  from 
the  heating  surface,  owing  to  the  removal  of  all  air  trapped  in 
the  system.  The  Webster  system,  which  maintains  a  vacuum 
upon  the  return  line  by  means  of  a  steam  pump,  use  thermo- 

static traps  and  valves  on  the  drips  and  returns  of  the  various 
units  to  prevent  the  steam  passing  to  the  return  line  and  to 
allow  air  and  water  to  pass  freely.  The  Paul  system  is  an 
auxiliary  attachment  for  the  separate  removal  of  the  air  from 
the  various  units  by  means  of  a  vacuum  maintained  on  a  system 
of  air  piping  by  the  use  of  a  steam  ejector.  To  procure  good 
results  from  either  of  these  systems,  extra  precaution  should 
be  taken  to  have  the  workmanship  on  the  system  the  best,  as 
leaks  iA'hich  are  very  detrimental  to  the  system  will  not  be 
noticed  as  the  leakage  will  be. 

The  three  systems  adapted  to  the  use  of  exhaust  steam  are : 
Direct  steam  heat,  consisting  of  pipe  coils  placed  along  the 
walls  or  overhead  through  the  building. 

Second — Direct  hot  water,  where  the  exhaust  steam  is  used 
in  some  form  of  feed  water  heater  to  heat  the  water  which  is 
circulated  either  by  gravity  or  a  force  pump  through  the  direct 
coils  in  the  building. 

Third — The  fan  system,  where  steam  coils  consisting  of 
wrought  iron  pipe  are  placed  on  one  or  more  groups  and  air 
drawn  over  these  coils  by  a  fan  and  forced  into  the  building. 

The  sole  advantage  of  direct  steam  for  shops  is  its  extreme 
simpHcity,  requiring  for  its  operation  the  opening  and  closing 
of  a  few  valves.  This  feature  is  a  good  one,  but  it  is  offset  by 
the  disadvantages  of  having  the  heating  surface  distributed 
through  the  shop  where  it  is  always  subject  to  damage  from 

many  sources.  Very  often  it  is  difficult  to  locate  the  coil  sur- 
face to  procure  proper  drainage. 

With  the  installation  of  overhead  cranes  in  shops  covering 
considerable  area,  and  especially  those  provided  with  a  monitor 
type  of  roof,  it  becomes  a  difficult  problem  to  install  a  direct 
system  of  either  steam  or  hot  water,  and  an  installation  of  this 
type  frequently  requires  changes  in  location  of  shafting  and 
machinery  to  make  room  for  the  required  amount  of  heating 
surface.  As  a  rule,  a  great  deal  of  glass  surface  with  its  high 
condensing  influences  require  a  large  amount  of  coil  surface 

that  cannot  be  completely  installed  satisfactorily  below  win- 
dows and  between  door  openings.  Coils  overhead  do  not  secure 

an  equal  distribution  of  heat  satisfactorily,  and  while  the  fan- 
like effect  is  obtained  from  the  pulleys  and  belts  when  the  plant 

is  in  operation,  during  the  time  the  plant  is  idle  the  bulk  of  the 
heat  is  where  it  is  least  required.  Often  to  secure  a  perfect 
circulating  system  it  becomes  necessary  to  install  a  considerable 
amount  of  trenching.  Trenching  as  far  as  practicable  should 

be  eliminated  from  shops,  as  it  becomes  a  pocket  for  the  col- 
lection of  dust,  waste,  etc.,  and  not  infrequently  becomes  full 

of  water  from  leaks  and  its  close  proximity  at  times  to  hydraulic 
machinery,  testing  platforms,  etc. 

Direct  hot  water  lays  claim  to  the  advantages  in  comparative 
simplicity  and  in  the  control  of  the  temperature,  which  can  be 
effected  by  controlling  the  temperature  of  the  water  or  the 
rapidity  of  its  circulation  by  means  of  a  circulating  pump,  by 

locating  the  hot  water  heater  between  the  low-pressure  cylinder 
and  the  condenser  where  the  plant  is  operating  condensing, 

thus  utilizing  exhaust  steam  that  would  otherwise  not  be  avail- 
able. On  the  other  side  of  the  balance  sheet  it  has  the  same 

disadvantages  of  having  the  heating  surface  spread  throughout 
the  shop  subject  to  injury.  The  heating  surface  requires  more 
attention  and  better  work  in  the  installation  to  prevent  leaks. 
It  cannot  be  shut  down  for  any  length  of  time  in  winter  without 
completely  draining  the  system  in  order  to  prevent  it  from 

•freezing.  Larger  pipes  are  required.  Cost  of  installation  is 
greater  in  most  cases  than  either  a  direct  or  blower  installation. 
Frequently  coils  become  short  circuited  and  fail  to  give  the 
required  amount  of  heat.  Damage  resulting  from  broken 
fittings,  unless  immediately  discovered,  becomes  a  serious 

proposition  in  itself.  It  is  necessary,  as  a  rule,  to  use  circulat- 
ing pumps  in  connection  with  this  type  of  installation,  and  in 

such  cases  it  has  the  disadvantage  of  having  moving  machinery 
to  be  cared  for. 

The  fan  system  has  the  advantages  of  having  all  the  heating 
surface  assembled  in  one  place.  Nearly  all  the  heating  surface 
can  be  set  vertically,  thereby  procuring  perfect  drainage.  The 
warm  air  being  forced  into  the  building,  a  constant  circulation 
of  the  air  is  maintained,  thus  heating  all  portions  of  the  build- 

ing more  evenly  than  with  any  other  system.  Because  of  this 
forced  circulation  there  is  less  difference  between  the  tem- 

perature of  the  air  near  the  floor  and  that  near  the  roof,  than 
when  natural  circulation  is  used.  Ventilation  of  such  buildings 
as  blacksmith  shops  and  foundries  can  be  effected.  Control  of 
the  temperature  can  be  effected  either  by  varying  the  speed  of 
the  fan  or  shutting  off  any  number  of  the  heater  sections.  Its 
disadvantages  are  in  having  a  fan  and  engine  or  motor  to  be 
cared  for,  and  in  having  large  hot  air  pipes  placed  overhead, 
which  at  times  are  difficult  to  place,  owing  to  the  height  of 
buildings,  cranes,  shafting,  etc.  The  fans  installed  in  the 
various  railroad  shops  differ  very  materially  in  their  design. 
Two  types  of  fans  are  used  for  heating,  the  disc  or  propeller 
type,  and  the  centrifugal  or  steel-plate  type.  The  latter  is  used 
almost  exclusively,  as  the  disc  fans,  except  for  very  small  in- 
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stallations,  have  not  been  a  success,  owing  to  their  inability  to 

l^roduce  a  pressure,  which  is  necessary  for  the  proper  distri- 
bution of  the  air  through  long  ducts.  With  the  centrifugal  type 

of  fan  the  most  economical  results  for  heating  are  obtained 
when  running  the  fan  in  coldest  weather  at  a  speed  so  the 
periphery  of  the  wheel  will  travel  at  a  velocity  of  approximately 

4500  ft.  to  5200  ft.  per  minute.  These  velocities,  which  cor- 
respond to  ̂ 4-ounce  and  1 -ounce  pressure  per  square  inch,  are 

sufficient  to  give  a  positive  control  of  the  air  to  effect  the  proper 
distribution  through  the  ducts.  In  no  part  of  fan  system 
design  does  practice  differ  so  greatly  as  in  construction  and 
location  of  the  hot  air  ducts.  Several  schemes  are  used,  the 
most  common  being  to  construct  the  ducts  of  galvanized  iron 
and  to  carry  the  horizontal  runs  overhead  through  the  truss 
work,  with  warm  air  outlets  spaced  from  15  ft.  to  40  ft.  apart, 
these  outlets  being  placed  from  8  ft.  to  20  ft.  above  the  floor. 

In  the  early  installations  the  idea  was  to  distribute  very 
thoroughly,  through  ducts  running  practically  all  over  the  shop, 

a  relatively  small  volume  of  a  high  temperature  and  to  dis- 
charge it  6  ft.  or  8  ft.  above  the  floor  and  direct  it  so  it  would 

blow  on  the  workmen.  This  practice  resulted  in  much  adverse 

criticism  of  the  fan  system,  as  workmen  in  the  line  of  the  dis- 
charge were  given  colds  and  would  be  overheated,  while  those 

not  in  the  direct  path  would  not  be  heated  sufficiently.  The 
later  practice  for  large  shops  has  been  to  use  large  volumes 
of  air  at  rather  low  temperatures,  and  to  use  much  shorter  pipes 

and  allow  the  air  to  travel  free  in  the  building  for  some  dis- 
tance. The  outlets  are  usually  from  10  ft.  to  20  ft.  above  the 

floor.  In  this  design  advantage  is  taken  of  the  fact  that  the 
warm  air  discharged  high  up  travels  toward  the  walls  where 
it  is  cooled  and  becoming  heavier  falls  to  the  floor,  thus  the 
walls  assist  the  circulation.  The  direction  of  the  winds  largely 
determine  the  coldest  side  of  a  building,  and  as  the  temperature 
of  the  wall  will  control  to  a  certain  extent  the  air  currents,  the 
coldest  wall  will  cool  the  greatest  amount  of  air,  consequently 
the  more  air  will  be  drawn  in  that  direction.  With  the  older 

ii. stallations  of  thorough  distribution  this  was  not  accomplished 
so  well,  and  generally  one  side  of  the  shop  would  be  better 

heated  than  the  other.  Another  advantage  in  placing  the  out- 
lets high  is  that  no  air  currents  are  felt  by  the  occupants  on 

the  floor.  Heating  plants  in  machine  shops  are  in  successful 
operation  now  where  the  air  is  discharged  100  ft.  to  175  ft.  from 
the  ends  of  the  building,  and  in  foundries  it  is  blown  as  far  as 

250  ft. 
Masonry  of  concrete  ducts  located  under  the  floor  with  stand- 

pipes  placed  at  intervals  and  extending  above  the  floor  from 
8  ft.  to  12  ft.,  are  in  many  cases  used.  In  the  Lake  Shore  & 
Michigan  Southern,  Collingwood,  Ohio,  shops,  the  underground 
concrete  duct  is  used  and  connected  to  the  hollow  steel  columns 

supporting  the  building,  which  are  used  for  the  risers,  dis- 
charging the  air  about  8  ft.  above  the  floor.  Another  method 

is  used  in  Philadelphia  &  Reading  Railroad  shops,  at  Reading, 
Pa. ;  no  distributing  pipes  are  employed,  but  the  hot  air  is  dis- 

charged from  the  fan  into  the  building  overhead,  and  the  air 
returned  to  the  apparatus  by  means  of  underground  ducts  with 
openings  located  at  the  floor  line  and  distributed  through  the 
shop. 

The  velocities  of  the  hot  air  in  the  main  ducts  leading  from 
the  fans  should  never  be  greater  than  2500  ft.  per  minute  where 
it  is  possible  to  use  lower  velocities,  and  this  velocity  should  be 
reduced  gradually  in  the  different  branches  so  that  the  air  is 
discharged  from  the  outlets  at  from  800  ft.  to  1200  ft.  per 
minute.  Where  the  outlets  are  high  in  large  buildings,  1200  ft. 
per  minute  can  be  used  without  any  objectionable  results ;  but 
where  a  thorough  distribution  is  desired,  and  the  outlets  are 
placed  within  6  ft.  or  8  ft.  from  the  floor,  the  velocity  of  air 
from  the  outlets  should  not  be  greater  than  800  ft.  per  minute. 

In  any  shop  installation,  provision  should  be  made  for  re- 
circulating the  air,  also  for  the  use  of  cold  fresh  air  from  the 

outside  of  the  building.  Occasionally  it  is  found  that  a  building 
can  be  heated  easier  by  using  part  outside  air  and  part  return 
air  than  to  use  all  return  air.  This  is  accounted  for  in  the  fol- 

lowing way:  Where  the  fan  is  blowing  into  and  exhausting 
from  the  building,  as  in  recirculating,  the  pressure  maintained 
in  the  building  is  not  greater  than  the  outside,  so  the  leakage  of 
air  around  windows,  doors  and  crevices  may  be  very  great. 
While  by  the  use  of  a  part  fresh  outside  air  a  slight  pressure 
can  be  maintained  and  to  a  large  extent  prevent  this  inward 
leakage.  In  either  case  cold  air  will,  of  course,  be  entering  the 
building,  but  in  the  latter  case  the  outside  air  will  pass  through 
the  heater  where  it  can  be  heated  more  economically  and  easier 
than  by  mixing  it  with  the  heated  air  in  the  building  as  it 
leaks  in.  This  one  point  is  not  well  understood,  and  if  it  was 

better  understood  heating  plants  that  are  to-day  not  giving 
entire  success  would  be  made  to  give  very  satisfactory  results 

by  simply  using  a  portion  of  outside  air  through  the  heater 
instead  of  using  entirely  all  return  air  from  the  building.  In 
some  cases  it  is  found  difficult  to  maintain  uniform  tempera- 

ture throughout  the  buildings  when  using  entirely  return  air, 
because  it  is  difficult  to  keep  the  lower  strata  of  air  along  the 
floor  sufficiently  warm,  though  in  the  upper  part  of  the  building 
the  temperature  may  be  as  high  as  80  degs.  or  85  degs.  This 
cold  strata  will  be  found  in  most  cases  to  be  caused  by  leakage 
into  the  building  from  the  bottom  of  windows,  doors,  etc.,  and 
as  this  cold  air  drops  to  the  floor  it  does  not  rapidly  difYuse  with 
the  warm  air.  During  the  past  winter  in  several  buildings  in 
which  these  conditions  were  found,  by  the  use  of  a  portion 

of  outside  air  being  taken  direct  into  the  heater,  very  satisfac- 
tory results  were  obtained.  The  natural  in-pour  of  air  from  the 

bottom  of  doors,  etc.,  was  overcome  and  in  some  instances  the 
currents  were  reversed,  causing  the  floor  to  remain  warm. 

This  result  was  obtained  without  any  change  in  the  steam  pres- 
sure, speed  of  apparatus  or  amount  of  heater  used. 

Various  engineers  have  from  time  to  time  endeavored  to 
develop  a  formula  for  determining  the  capacities  of  fans  under 
all  conditions.  The  majority  of  these  formulae,  however,  have 
been  too  complicated  to  use  in  everyday  practice,  and  in  the 
greater  number  of  cases  they  also  have  the  disadvantage  of  not 
being  accurate  on  account  of  the  impossibility  of  taking  into 
account  the  local  conditions  of  each  case.  As  mentioned  before, 

very  little  reliable  data  is  to  be  found  in  any  text  books  on  this 
subject,  for  two  reasons:  First,  very  few  engineers,  with  the 
exception  of  fan  manufacturers,  have  had  the  opportunity  of 
testing  diflerently  constructed  fans  under  various  conditions. 
Secondly,  because  the  local  conditions  under  which  a  fan  is  to 
be  operated  have  to  be  taken  into  account  in  each  instance,  and 
this  can  be  done  only  by  the  experience  of  the  engineer,  as  no 
hard  and  fast  rules  can  be  laid  down  which  could  be  used  under 
all  conditions.  The  friction,  air  pressure,  length  and  size  of 
flues,  number  of  turns  and  their  radius  and  temperatures  at 
which  the  air  is  to  be  handled,  all  enter  into  the  proposition  to 

be  given  consideration.  It  is  on  account  of  this  second  reason 
that  fan  manufacurers  are  so  loth  to  give  out  data  regarding 

their  apparatus,  fearing  that  in  inexperienced  hands  due  con- 
sideration will  not  be  given  to  local  conditions  and  that  their 

formulae  will  thus  be  applied  improperly  and  will  reflect  on 
them. 

Nearly,  if  not  all,  of  the  fan  manufacturers  use  empirical 
formulae  for  fans  under  different  conditions.  The  capacity  of 
the  steel  plate  centrifugal  exhaust  fan  (inlet  on  one  side  only) 

v/hen  running  under  "free  delivery"  will  be  given  approxi- 
mately by  the  formula: 

C=  1.57  D^WR In  which  C  =  capacity  in  cubic  feet  per  minute. 
'      D  =  diameter  of  the  blast  wheel  in  feet. 

W  =  width  of  the  blast  wheel  at  the  periphery  in  feet. 
R  =  revolutions  per  minute. 

By  "free  delivery"  is  meant  to  set  the  fan  in  the  room  and 
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simply  draw  the  air  into  the  inlet  and  discharge  into  the  same 

room  without  any  piping,  thereby  avoiding  ducts  with  the  at- 
tending friction,  other  than  the  air  passing  through  the  fan. 

In  factory  buildings,  where  short  pipes  of  rather  large 
diameter  are  used,  thus  reducing  the  friction, 

the  formula  C  1.25  D^WR  will  be  found  to 
be  approximately  correct.  With  long  ducts  ter- 

minating into  many  small  outlets,  the  capacity 
will  reduce  from  10  per  cent  to  20  per  cent,  as 
given  by  this  last  formula. 

The  delivery  or  capacity  of  a  fan  within 
the  limits  used  in  heating,  varies  directly  as  the 
speed  of  the  fan.   The  pressure  produced  by  the 
fan  depends,  first,  upon  the  peripheral  velocity 
of  the  blast  wheel  and  varies  as  the  square  of 
velocity;  second,  upon  the  delivery;  third,  the 

temperature  of  the  air.    The  horse-power  con- 
sumed by  a  fan  depends  upon  its  delivery  and 

pressure.    It  varies  directly  as  the  delivery  and 
directly  as  the  pressure.     Since  the  delivery 

varies  nearly  as  the  speed,  the  horse-power 
varies  nearly  as  the  cube  of  the  speed  of  the 
fan.    By  increasing  the  speed  of  a  fan  with 

other  conditions  remaining  constant,  the  pres- 
sure will  vary  as  the  square  of  the  speed.  With 

the  speed  remaining  constant  by  increasing  the 
friction  in  the  ducts,  the  delivery  will  be  re- 

duced and  the  pressure  increased  with  a  re- 
duction in  horse-power,  but  the  delivery  will  be 

reduced  in  greater  proportion  than  the  horse-power.    For  this 
reason  it  is  not  good  practice  to  use  high  velocities  or  long  runs 

of  piping  where  the  same  can  be  avoided.    In  a  good  installa- 
tion with  the  fan  running  with  a  peripheral  velocity  of  5200  ft. 

per  minute  (approximately  i  ounce  pressure  with  air  at  62 
degs.),  from  2200  cu.  ft.  to  2500  cu.  ft.  of  air  per  minute  will 
be  delivered  per  horse-power  expended. 

By  proportioning  the  fan  to  meet  the  severest  conditions  of 

found  in  the  majority  of  cases  that  the  cost  of  power  to  run  the 
fans  on  such  days  at  i-ounce  pressure  is  less  than  the  interest 
on  the  increased  cost  of  a  larger  fan  designed  to  operate  at  a 

slower  speed  in  the  severest  weather. 

RKL.'VTIVE  SPEEDS  AND  CAPACITIES 

weather,  say  zero  or  colder,  then  in  moderate  weather  of  20 
degs.  to  25  degs.  above  zero  the  fan  will  do  the  work  easily  at 
three- fourths  the  speed ;  the  delivery  varying  with  the  speed 
and  the  horse-power  which  varies  as  the  cube  of  the  speed  will 
be  reduced  more  than  one-half,  giving  3850  cu.  ft.  to  4300  cu.  ft. 
air  delivered  per  minute  per  horse-power.  As  the  number  of 
zero  days  during  the  winter  are  comparatively  few,  it  will  be 

CURVES  SHOWING  POWER  REQUIRED  TO  MOVE  AIR 

As  to  whether  a  steam  engine  or  electric  motor  is  the  better 
for  driving  the  fan  depends  upon  the  local  conditions.    If  there 
is  not  sufficient  exhaust  steam  to  do  the  heating,  an  engine- 
driven  fan  is  the  more  economical,  as  its  exhaust  can  be  used. 

Of  the  steam  supplied  to  the  engine  fully  75  per  cent  of  its  heat 

is  available  for  heating,  as  the  cylinder  condensation  and  ex- 
pansion will  not  amount  to  more  than  25  per  cent.   An  engine- 

driven  fan  also  has  the  additional  advantage  of  being  inde- 
pendent of  the  electric  plant ;  so  the  heating 

plant  can  be  operated  early  mornings,  nights  or 
Sundays  when  the  electric  plant  is  shut  down. 
Where  there  is  sufficient  amount  of  exhaust 

steam   available   for  heating,   some  attention 

should  be  given  to  the  economy  of  the  fan  en- 
gine.   The  way  the  valves  are  set  on  some  fan 

engines  make  their  action  very  much  like  a 

poor  type  of  reducing  valve,  as  the  cut-off  is 
often  as  late  as  5^-stroke  instead  of  %-stroke, 
which  is  considered  to  be  good  practice  for 

high-speed  single-valve  engines.    Where  elec- 
tric current  is  constantly  available,  together 

with  sufficient  exhaust  steam,  an  electric  motor 
is  the  most  convenient  and  economical,  as  it  is 

probable  the  electric  generating  units  in  such 

cases  are  large,  and  consequently  more  economi- 
cal than  a  small  steam  engine.    If  the  fan  ap- 

paratus is  placed  very  far  from  the  source  of 
steam  supply  the  condensation  in  high-pressure 
steam  pipes  necessary  for  an  engine  is  an  item 
well  worth  saving.    Where  engines  are  used  it 
is  preferable  to  have  them  directly  connected, 
but    belted    electric    motors    are  preferable 

wherever  possible,  because  of  the  large  and  ex- 
pensive motor  that  is  necessary  for  direct  connection  on  account 

of  the  slow  speed  of  the  fan. 

Of  the  two  curves  here  shown,  one  shows  the  horse-power 
required  to  move  given  volume  of  air  at  different  velocities  or 
pressures ;  the  other  shows  the  relative  speeds,  capacities  and 

horse-power  and  pressures  produced  by  steel-plate  centrifugal 
fans. 
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ENGINEERING  PRELIMINARIES  FOR  AN  INTERURBAN 

ELECTRIC  RAILWAY-IV 

BY   ERNEST  GONZENBACH 

TRANSMISSIOxX'  LINE 
I  have  already  referred  to  a  single  transmission  line,  and  by 

this  is  meant  that  no  duplication  whatever  is  provided.  Ex- 
perience has  shown  that  to  provide  a  reserve  two  absolutely 

independent  pole  lines  are  necessary,  and  if  each  follows  its 
own  route  to  the  end  of  the  line,  so  much  the  better.  Such 

duplication  is  very  expensive,  and  is  not  warranted  in  our  case. 
By  providing  two  separate  circuits  on  the  same  pole  line 
nothing  is  gained.  Practically  work  cannot  be  done  on  one 
line  while  the  other  is  carrying  current,  and  six  wires  of  small 
size  on  a  pole  are  more  troublesome  than  three  wires  of  larger 
size.  In  the  latter  case  they  can  also  be  spread  farther  apart. 
The  cost  of  cross-arms,  pins  and  insulators  is  reduced,  and  the 
whole  line  may  be  made  more  secure  against  interference.  We 
have  provided  batteries  at  stations,  and  these  are  able  to  carry 
the  entire  load  for,  say,  one  hour.  With  cars  in  operation  a 
hneman  can  reach  any  point  on  the  line  and  make  ordinary 
repairs  in  less  than  that  time.  Line  troubles  are  becoming  less 
disturbing  as  the  art  of  line  construction  is  becoming  better 
understood,  and  for  the  ordinary  interurban  road  with  a 

straight  run  and  no  branches  the  writer  believes  that  duplica- 
tion of  lines  makes  against  rather  than  for  good  service. 

We  are  gradually  emerging  from  the  days  when  we  relig- 
iously copied  the  line  construction  which  has  served  us  well  in 

city  work,  and  are  adopting  standards  suited  to  the  open  cross- 
country runs  of  transmission  lines.  Poles  are  being  spaced 

farther  apart,  and  in  our  example  are  recommended  forty  per 
mile,  or  132  ft.  apart.  They  need  not  be  extra  tall  for  such 
spacing,  except  where  passing  houses  or  crossing  highways 

carrying  other  pole  lines.  They  are  assumed  to  have  a  stand- 
ard height  of  35  ft.  for  the  D,  E  &  F  Railway,  except  as  noted, 

where  they  may  go  as  high  as  50  ft.  It  seems  difficult  to  be- 
lieve that  lines  have  actually  been  constructed  with  poles  80  ft. 

apart  and  40  ft.  high  in  open  cross-country  work,  yet  such  is  the 
case  in  at  least  one  recent  installation.  The  tendency  of  the 
future  will  no  doubt  be  towards  longer  sjians  and  possibly  steel 
towers  in  place  of  poles. 

It  is  a  good  investment  to  tamp  poles  well  to  within  i  ft.  of 
surface,  and  after  all  pole  work  has  been  finished  to  fill  around 
the  pole  with  a  good  grade  of  concrete.  This  stiiTens  the  work 
and  insures  longer  life  of  the  pole.  When  properly  handled  the 
cost  of  this  concrete  top  dressing  need  not  exceed  $1  per  pole. 

Pins  for  se\'eral  years  past  have  been  made  of  wood,  often 
boiled  in  ])araftine  and  otherwise  preiiared,  on  the  assum])tion 
that  they  should  form  part  of  the  insulation.  This  practice  is 

now  gradually  being  abandoned  and  pins  and  cross-arms  are 
not  so  much  designed  to  be  insulators  as  they  were  formerly. 
The  insulation  is  being  put  where  it  belongs,  in  the  insulator. 
The  latter  are  now  made  of  porcelain  for  most  transmission 
plants  and  are  easy  to  obtain  for  voltages  as  high  as  33,000,  but 
they  should  never  be  installed  without  being  tested  on  the 
ground.  The  pole  line  is  the  main  artery  of  a  long  distance 
road,  and  since  we  have  no  reserve  except  the  battery,  which 
can  only  carry  the  load  a  short  time,  one  cannot  be  too  careful 
to  use  the  proper  material  in  its  construction.  Of  course,  the 
old  controversy  as  to  the  relative  merits  of  glass  and  porcelain 
still  rages,  but  porcelain  seems  to  be  getting  the  better  of  the 
argument  if  its  increasing  use  counts  for  anything,  but  as  long 
as  one  concern  in  Utah  and  another  in  Montana  successfully 
transmit  power  to  40,000  volts  over  glass  insulators  the  con- 

troversy cannot  be  considered  closed.  The  wires  may  be  pro- 
portioned so  as  to  give  a  maximum  drop  not  exceeding  5  per 

cent  to  the  farthest  sub-station,  and  should  be  spaced  in  an 
equilateral  triangle  with  wires  60  ins.  apart. 

DlS  i  RlBU  llNG  SYSTEM 

It  has  already  been  mentioned  that  the  proposition  made  by 
the  manufacturing  company  proposing  to  equip  this  road  in- 

cluded sub-stations  about  15  miles  apart.  The  writer's  recom- 
m.endation  may  seem  to  go  to  the  other  extreme  by  putting  them 
an  average  of  7  miles  apart.  The  power  house  would  be  located 
ai  O  on  the  map  (Fig.  I,  Street  Railway  Journal,  March  7, 

1903),  and  the  sub-stations  placed  regardless  of  any  uniform 
distance,  but  invariably  as  near  the  center  of  towns  as  the 

limitation  imiwsed  by  high-tension  line  and  the  expense  of  real 
estate  will  permit.  Going  east  from  O  the  sub-station  would 
be  located  and  spaced  as  follows :  At  N,  4  miles ;  at  M,  8  miles ; 
L,  6  miles  ;  E,  6  miles  ;  J,  7  miles ;  H,  10  miles ;  G,  8  miles.  This 
gives  seven  sub-stations  plus  one  in  the  power  house.  The  ob- 

ject of  this  distribution  of  stations  is  to  let  them  serve  as  elec- 
tric light  and  power  stations  for  the  places  where  they  are 

located,  also  to  allow  them  to  become  passenger,  express  and 
freight  depots. 

Any  engineer  who  has  ever  operated  a  road  equipped  with 
sub-stations  has  invariably  looked  upon  these  adjuncts  of 
power  transmission  as  a  necessary  evil  and  a  continuous 

source  of  trouble  and  anno}'ance,  and  on  first  glance  it  seems 
like  multiplying  these  troubles  to  propose  more  stations  rather 
than  make  a  reduction  in  their  number. 

It  is  readily  apparent  that  the  primary  object  of  these 
stations,  as  here  proposed,  is  to  serve  as  a  central  point  where 
a  representative  of  the  company  may  always  be  found,  where 
ui formation  may  be  obtained  as  to  routes,  rates,  etc.,  in  short 
the  business  to  be  handled  in  the  same  way  as  steam  roads 
handle  their  traffic  at  similar  points.  Quite  often  one  may  ob- 

serve small  places  of  1000  to  1500  inhabitants  where  steam 
roads  may  keep  a  day  and  a  night  station  agent  and  a  freight 
agent  and  freight  handler  in  addition.  Therefore,  if  the  inter- 

urban is  after  the  same  class  of  business,  why  should  it  not 
employ  at  least  one  man  in  each  town  to  be  a  representative, 
freight  and  express  agent,  and  in  this  case  a  receiver  of  the 
electric  lighting  and  power  bills  ?  Such  a  man  may  be  paid  a 
small  salary  and  commission  on  all  business  done  at  his  station. 
( )n  this  basis  he  should  automatically  commence  to  hustle  for 
l)usiness.  The  fact  that  such  a  plan  has  not  been  extensively 
tried  on  intcrurbans  seems  another  birthmark  of  horse  car 

days,  and  is  part  of  the  sometimes  heedless  chase  after  re- 

di'iCtion  of  operating  expenses.  One  often  gets  the  impression 
that  the  chief  object  in  building  some  road  was  "to  reduce 
operating  expenses"  rather  than  the  hustling  for  net  profits. 

The  duties  here  enumerated  may  leave  the  station  attendant 
but  little  time  to  attend  to  electrical  apparatus,  and  it  is  not 
intended  that  he  should  do  so.  The  station  and  apparatus 
nnist  lie  so  designed  and  installed  that  the  attention  required 
l)y  it  is  as  small  as  possible.  The  attendant  or  agent  need  not 
b-e  taught  much  about  the  apparatus  except  the  simplest  rudi- 

ments, and  a  competent  man  should  be  employed  to  visit  each 
station  once  a  day  and  examine  the  apparatus.  Fig.  4  shows 
the  outlines  and  plans  of  a  station  suitable  for  the  D,  E  &  F 
Railway,  and  combines  many  functions  in  a  very  inexpensive 
structure.  The  low  basement  is  used  as  a  battery  room  with 
ventilators  extending  to  the  roof  like  chimneys.  The  first  floor 
is  office  and  express  and  freight  room  with  wagon  platform  on 
one  side  and  car  track  on  the  other  side.  The  second  floor 

forms  the  living  apartment  of  the  attendant.  The  rotary  con- 
verter room  proper  is  an  L,  and  is  comparatively  small.  Room 

is  provided  for  one  rotary  converter  only,  for  a  battery  booster 
and  motor-generator  set.  Any  extension  of  service  is  very  far 
ir,  the  future,  and  should  it  ever  come  it  is  believed  that  a 

change  to  a  single  rotary  of  longer  size  would  be  more  desirable 
than  a  duplication  of  the  first  unit.  A  single  unit  gives  the 

simplicity  which  is  necessary  for  a  minimum  of  attention  re- 
quired of  the  station.  The  direct-current  switchboard  is  located 

so  as  to  be  in  convenient  reach  of  the  office,  and  the  hand- 
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operated  alternating-current  switch  may  be  manipulated  from 
the  direct-current  board  by  levers.  In  order  to  insure  a  reserve 
unit  for  any  one  of  the  stations  it  is  advisable  to  have  a  portable 

sub-station,  to  be  placed  in  a  car  and  arranged  for  convenient 
cutting  in  at  any  one  of  the  stations.  This  device  has  been  in 
use  for  some  years,  has  given  excellent  satisfaction  and  is 
worthy  of  being  copied  by  railways  desiring  to  keep  their 
investment  in  apparatus  as  low  as  possible.  The  size  of  rotary 
converter  units  in  our  case  will  be  250  kw  each,  and  the  battery 

of  200  ampere-hours  in  each  station.  Stations  being  so  close 
together  and  the  attention  rec^uired  by  apparatus  being  a 
niininuun  it  is  safe  to  have  only  one  man  on  duly,  especially 
since  he  has  living  apartments  in  the  station.  At  places  like 
H  and  P,  where  the  business  gives  promise  of  warranting  it, 
two  station  men  may  be  employed  from  the  very  beginning, 
and  possibly  a  third  man,  to  be  a  general  utility  man.  At  the 
smaller  places  one  man  at  the  start  will  be  sufficient  and 
efficient,  provided  he  is  occasionally  relieved  for  a  day. 

In  order  to  make  sub-station  units  of  comparatively  small 
size  properly  handle  the  load  imposed  by  the  presence  of  several 
cars  near  one  station,  it  is  necessary  to  have  shunt-wound 
rotaries  having  a  considerable  droop  in  their  characteristic 
curve  between  full  load  and  100  per  cent  overload.  In  this 
very  simple  way  the  load  will  be  divided  fairly  well  among  two 
or  three  stations.  At  least  one  of  the  manufacturing  companies 

continues  to  furnish  compound-wound  rotaries  year  after  year 
in  the  face  of  the  fact  that  the  series  winding  has  been  aban- 

doned long  ago  in  the  largest  roads  using  alternating  currents. 
Aside  from  the  possibilities  of  a  disastrous  mixup  in  case  of  a 
reversal  of  the  direction  of  the  current  in  the  rotary  with  the 

presence  of  a  battery,  the  series  winding  gives  the  disad- 

m\ 

The  latter  type  of  motor  will  be  practically  independent  of  volt- 
age fluctuations,  and  as  the  engine  speed  is  constant,  due  to 

absence  of  load  fluctuations,  it  furnishes  a  very  satisfactory 
driving  power.  The  writer  recommends  that  this  motor  be  a 
small  rotary  converter,  deriving  its  power  from  the  same  step- 
down  transformers  which  feed  the  railway  rotary  and  its  direct- 
current  side  connected  across  the  storage  battery.  In  case  of 
failure  or  interruption  of  the  alternating  current  the  converter 

would  act  as  a  direct-current  motor  and  the  lighting  and  power 
supply  need  not  l)e  interrupted.  As  the  lighting  and  i)0wer 
business  will  be  a  small  part  of  tlie  total  station  out])ut,  this 

-PLAN,  FRONT  A.\D  SIDE  ELEVATIONS  OF  A  TYPICAL    SCli-STATION,  FREIGHT,  EXPRESS  AND  PASSENGER  OFFICE,  AND DWELLING  FOR  ATTENDANT 

vantage  of  tending  to  furnish  all  the  current  from  one  station 
in  case  of  an  extra  heavy  load  near  that  station.  In  conse- 

quence sub-stations  have  to  be  provided  with  larger  units  than 
if  the  load  were  divided  among  two  or  three  stations.  On 
trolley  roads  one  sometimes  sees  long  feeder  lines  carried  out 
from  sub-stations  to  a  point  a  mile  or  more  from  the  station 
before  being  tapped  into  the  trolley  line  in  order  to  accomplish 
practically  what  the  shunt-wound  rotary  does.  With  the  latter 
and  the  fairly  steady  load  which  is  insured  by  a  battery  the 
power  factor  of  the  transmission  line  may  be  adjusted  by  hand 
adjustment  of  the  rotary  converter  shunt  fields. 

Since  the  sub-stations  are  also  to  act  as  distributing  centers 
for  electric  ligliting  and  ])owcr  the  equipment  for  this  purpose 
nuist  be  considered.  The  ])Ower  house  current  being  25  cycles 
a  motor  generator  set  is  a  necessity.  This  is  to  consist  of  a 

60-cycle,  2200-volt  two-phase  or  three-phase  generator  of  a 
suitable  capacity  directly  connected  to  a  synchronous  motor. 

arrangement  will  not  interfere  with  any  of  the  plans  for  the 
supply  of  the  railway  proper. 

THIRD  RAIL 

It  remains  only  to  determine  the  size  of  rail  and  some  of  its 

details.  It  is  taken  for  granted  that  the  direct  current  is  sup- 
plied at  600  volts.  The  steel  for  third  rail,  as  already  men- 

tioned, is  to  have  a  minimum  of  carbon  and  manganese,  and  its 
conductivity  is  to  be  to  copper  as  7.5  to  i.  The  size  of  the  rail 
is  now  only  a  question  of  permissible  drop  Iietween  stations. 

This  "permissible  drop"  has  proven  a  variable  and  elusive 
factor.  With  sub-stations  only  7  miles  apart  and  the  class  of 
service  proposed  few  trolley  lines  would  put  up  more  than  two 
000  trolley  wires,  having  an  area  of  approximately  335,000 

circ.  mil.  Assuming  the  two-track  rails  to  have  a  combined 
capacity  equal  to  approximately  T, 000, 000  circ.  mil.  copper,  and 
a  two-car  train  accelerating  between  two  stations  drawing 
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400  amps,  from  each  station,  this  would  give  a  drop  of  230 
volts,  or  370  volts  at  the  train.  A  single  car  accelerating  would 
cause  a  drop  to  485  volts.  As  there  are  frequently  two  cars 

between  sub-stations,  causing  the  voltage  at  the  car  to  drop  as 
lew  as  400  volts  or  less,  more  conductivity  should  be  provided, 
although  it  is  safe  to  say  that  in  80  per  cent  of  interurban  roads 
in  operation  to-day  the  drop  is  as  much  or  more  than  this. 
Such  excessive  drop  is  exceedingly  expensive  to  the  railway 
company,  not  only  on  account  of  power  lost,  but  because  the 
motors  are  not  worked  efficiently.  If  the  equivalent  of  two  000 
wires  is  desired  in  third  rail,  then  a  rail  weighing  30  lbs.  per 
yard  should  be  installed.  Since  we  desire  a  higher  efficiency  of 
conducting  circuit  and  car  equipments  in  the  D,  E  &  F  Railway 
it  is  proposed  to  install  a  rail  weighing  70  lbs.  per  yard.  Such 

■c\  rail  will  have  a  conductivity  equivalent  to  933,000  circ.  mil. 
copper  (which  is  considerably  below  its  theoretical  equivalent, 
but  for  commercial  work  this  figure  should  not  be  exceeded), 
and  the  drop  during  acceleration,  figured  on  the  basis  above 
named,  will  leave  a  line  voltage  of  450  volts  for  a  two-car  train 
and  525  volts  for  a  one-car  train.  This  will  insure  a  very  satis- 

factory average  line  voltage.    Fig.  3  is  here  reproduced  from 
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FIG.  3.-COMPARISON   OF   COST   PER   MILE   OF  OVERHEAD 

TROLLEY  AND  THIRD  RAIL 

Chapter  I,  to  show  comparative  cut  per  mile  over  overhead 
trolley  and  third  rail. 

It  has  now  become  customary  to  locate  the  third  rail  on  one 
side  of  the  track,  and  the  distance  chosen  for  surface  work 

seems  to  have  become  quite  generally  27  ins.  from  gage  line  to 
center  of  third  rail.  This  standard  has  many  advantages,  espe- 

cially where  heavy  steam  locomotives  have  to  be  operated  over 
the  same  tracks,  but  for  cars  which  have  to  operate  over  city 

streets  there  is  the  disadvantage  of  third-rail  shoes  protruding 
beyond  maximum  width  of  the  car  over  the  sides,  thus  neces- 

sitating lifting  mechanism  for  the  shoes  in  order  to  avoid  the 
possibility  of  striking  wagons,  etc.,  which  the  car  might  pass 
but  for  the  third-rail  shoes.  The  elevated  standard  of  20^/8  ins. 
would  seem  to  be  very  much  better  for  cars  operating  through 
streets  in  terminal  cities.  With  that  standard  the  shoes  will 

pass  anything  which  the  car  will  pass  and  need  not  be  lifted  nor 
current  turned  off  from  them. 

Third-rail  insulators  continue  to  be  very  much  below  the 
standard  of  insulation  which  we  consider  necessary  for  over- 

head work  or  for  almost  any  kind  of  work.  Wood  has  been 
generally  abandoned  as  worthless  even  in  iio-volt  work,  and 
we  sometimes  go  to  great  expense  to  secure  a  good  grade  of 
insulation  in  cases  where  not  half  as  much  is  at  stake  as  in  the 

third-rail  installation.  It  is  certain  that  some  time  in  the  very 
near  future  we  shall  demand  as  high  a  standard  of  insulation 
for  the  third  rail  as  we  demand  for  other  classes  of  work  em- 

ploying the  same  voltage. 
At  highway  crossings  the  third  rail  has  to  be  interrupted 

and  the  car  drifts  across.    Experience  has  shown  that  this  is 

not  at  all  a  drawback,  in  fact  in  practice  it  has  many  advan- 
tages. The  chief  disadvantage  is  that  the  lights  in  cars  go  out, 

and  where  crossings  are  numerous  this  becomes  annoying  to 
passengers.  Numerous  remedies  have  been  proposed  to  cure 
this  trouble.  There  is  one,  however,  which  has  never  been 

tried,  to  the  writer's  knowledge.  It  consists  in  extending  the 
third  rail  into  the  public  highway  and  protecting  it  by  a  fence 
and  by  automatic  cut-out,  leaving  it  dead  except  when  a  car 
passes  over  it.  There  is  in  every  public  highway  a  strip  of 
waste  land  on  either  side  of  the  traveled  roadway,  which  it 
would  not  damage  to  occupy  for  third  rail,  leaving  an  opening 
25  ft.  wide  in  the  center  of  the  highway  for  teams.  This  can 
easily  be  spanned  by  the  shoes,  and  lights  thus  remain  burning. 
Such  a  plan  necessitates  the  co-operation  of  the  township 
authorities,  who  are  always  an  uncertain  factor.  If,  in  return 
for  this  privilege,  a  light  at  each  highway  crossing  were  offered 
by  the  railway  there  are  no  doubt  cases  where  such  a  plan 
would  prove  mutually  satisfactory.  Another  way,  of  course, 

IS  to  provide  battery-operated  lights,  which  commends  itself  as 
an  advantageous  plan  which  has  its  own  merits. 

For  the  bonding  of  the  third  rail  only  one  type  of  bond  has 
so  far  come  prominently  into  use,  and  as  its  service  has  proven 
so  universally  successful  but  little  is  to  be  said  on  this  subject 
except  to  repeat  what  has  already  been  referred  to  in  track 
bonding  on  the  use  of  two  bonds  for  each  joint. 

 ♦^♦^^  

INTERURBAN  LINES  OF  THE  McKINLEY  SYNDICATE 

The  syndicate  represented  by  W.  B.  McKinley,  of  Cham- 
paign, 111.,  sometimes  known  as  the  Portland  syndicate,  since 

its  members  are  principally  Portland  (Me.)  capitalists,  has 
been  very  active  in  interurban  construction  at  various  points  in 
the  Middle  West  the  last  two  years. 

An  insight  into  the  extent  of  this  syndicate's  work  was  given 
by  Mr.  McKinley  at  a  citizens'  meeting  at  the  Decatur  Club 
about  the  middle  of  March.  The  syndicate  proposes  to  build 
an  interurban  road  from  Champaign  to  Springfield,  111.,  by  way 
of  Decatur,  and  the  meeting  was  called  to  discuss  the  franchise 
through  Decatur.  Mr.  McKinley  met  the  Decatur  citizens 
at  the  suggestion  of  W.  A.  Bixby,  manager  of  the  Decatur  Gas 
&  Electric  Company. 

Mr.  McKinley  said  that  the  syndicate  had  purchased  enough 
rails  to  lay  100  miles  of  track  this  year.  It  would  complete  the 
line  from  Danville  to  St.  Joe,  a  distance  of  25  miles.  This  is 
the  Danville,  Urbana  &  Champaign  Railway.  The  syndicate 

already  owns  the  Urbana  &  Champaign  Railway,  Gas  &  Elec- 
tric Company,  and  the  Danville  Street  Railway  &  Light  Com- 

pany, and  in  Indiana  it  has  built  the  Fort  Wayne  &  South- 
western Traction  Company  line,  from  Fort  Wayne  to  Hunting- 

ton, and  is  to  build  an  extension  from  Huntington  to  Marion, 
30  miles,  which  is  to  be  finished  this  year.  In  the  northern  part 
of  Illinois  it  is  building  the  Illinois  Valley  Traction  line  from 
La  Salle  to  Marseilles,  25  miles,  and  has  projected  a  road  west 
from  La  Salle  to  Princeton.  Mr.  McKinley  said  it  would  take 
80  miles  of  rail  to  do  this  work  enumerated  as  the  work  under 

way,  leaving  20  miles,  which  it  is  proposed  to  put  down  this 
year  in  the  interurban  leading  out  of  Decatur.  Two  routes  are 
under  survey  from  Champaign  to  Decatur. 
He  said  that  his  company  wished  a  franchise  of  its  own 

through  Decatur.  It  wanted  a  track  of  its  own  but  would  be 
willing  that  other  interurbans  coming  into  town  later  should 
use  this  track,  paying  part  of  the  cost  of  construction.  He 
thought  it  likely  that  a  power  plant  would  be  established  in 
Decatur  at  the  place  where  the  present  electric  light  and  power 
plant  now  is,  so  that  exhaust  steam  could  be  used  for  a  heating 
plant  that  is  to  be  established  by  the  Decatur  Gas  &  Electric 
Company.  Mr.  McKinley  said  that  coal  could  be  obtained 

cheaper  at  Decatur  than  at  Champaign  or  Danville.    No  ex- 
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elusive  rights  for  running  an  interurban  road  through  the  town 
were  asked,  as  it  would  be  a  benefit  to  have  other  interurban 
lines  come  in,  but  a  separate  franchise  was  desired,  because 
investors  wished  to  know  the  nature  of  the  franchise  before 
taking  bonds.  It  was  also  desirable  not  to  have  the  interurban 

cars  delayed  by  the  city  cars.  He  said  they  would  be  perfectly 
willing  to  have  an  ordinance  that  would  not  allow  interurban 
cars  to  stop  for  local  passengers.  The  cost  of  a  power  house  to 
operate  75  miles  of  line,  he  said,  would  be  about  $125,000.  If 
a  heating  franchise  could  be  obtained  the  power  would  probably 
be  located  inside  the  city  limits. 

Mr.  McKinley  said  that  the  interurbans  were  a  benefit  to  the 
small  town.  He  did  not  know  why  the  interurban  did  not 
injure  the  small  town,  but  it  did  not.  He  cited  Westville,  a 
little  town  near  Danville,  as  an  example.  It  is  twice  the  size 
it  was  before  the  interurban  was  built.  He  further  said:  "At 
Danville,  West  Main  Street  was  nearly  deserted  before  we 
came  in.  Last  year  a  number  of  new  buildings  went  up,  and 
one  four-story  department  store  has  been  erected.  Some  idea 
of  the  size  may  be  learned  from  the  fact  that  it  uses  sixty  big 
arc  lights  for  which  we  furnish  current.  Those  people  have 
leased  a  building  adjoining  them  and  are  paying  $75  a  month 
for  it,  giving  the  use  of  it  free  as  a  passenger  and  freight  depot 
in  order  to  l)ring  the  passengers  right  to  the  store." 

 ♦♦♦  

THIRD  RAIL  FOR  fflGH-SPEED  ELECTRIC  SERVICE 

At  the  meeting  of  the  Western  Society  of  Engineers,  in 
Chicago,  March  18,  1903,  Ernest  Gonzenbach  presented  a  paper 
on  this  subject.  The  principal  points  covered  may  be  sum- 

marized as  follows : 

The  majority  of  interurbans  continue  to  use  the  trolley  to 
supply  power  to  cars.  This  is  only  natural,  in  view  of  the 
excellent  service  the  trolley  has  given  for  so  many  years  in 
urban  and  suburban  practice.  There  are  new  conditions  which 
present  themselves,  however,  when  the  trolley  is  used  to  supply 
power  to  cars  or  trains  drawing  from  500  amps,  to  1000  amps, 
at  a  speed  of  40  m.  p.  h.  The  contact  area  of  a  single  trolley 
is  ample  for  the  demands  of  ordinary  street  cars.  Its  behavior 
under  interurban  conditions  is  evident  from  the  arc  which  can 
be  seen  at  night  when  one  of  these  cars  is  in  the  open  country, 
running  at  maximum  speed.  There  is  a  gratuitous  illumination 
of  the  landscape  due  to  this  arc,  which  indicates  the  position  of 
cars  at  night,  like  the  vertical-beam  headlights  in  use  on  fast 
steam  trains,  but  the  expense  of  such  a  display  is  prohibitive. 

Trolley  wheels  are  worn  out  at  the  rate  of  one  every  three  to 
five  days.  Even  the  best  do  not  last  over  one  week.  The  trolley 
wire  is  rapidly  worn  and  soon  breaks  at  the  weak  spots.  Un- 

fortunately, no  data  is  available  from  which  the  total  main- 
tenance cost  per  mile  of  overhead  trolley  may  be  obtained  for 

interurban  work.  That  this  depreciation  is  a  very  high  figure 
is  generally  admitted.  Maintenance  figures  obtained  in  city 
work  are  not  applicable  to  interurbans.  Besides  the  high  oper- 

ating cost  of  trolley  wires  and  wheels  there  is  a  serious  chance 
for  trouble  when  a  trolley  leaves  the  wire  at  high  speed,  in 
which  case  sometimes  not  only  the  trolley  pole  is  ruined  but 
the  pipe  brackets  carrying  the  wires  are  ripped  of¥  the  poles 
for  a  considerable  distance  and  the  car  roof  is  damaged.  The 
third-rail  method  of  operation  is  particularly  suited  to  meet 
these  objections.  If  the  railway  is  very  largely  on  streets  and 
highways  or  the  right  of  way  adjacent  to  and  parallel  with  a 
highway,  the  trolley  is  by  all  means  the  most  suitable  method 
of  conveying  power  to  the  car,  and  the  more  so  because  in  such 
cases  high  speed  cannot  be  successfuly  maintained.  When- 

ever a  considerable  portion  of  the  roadbed  is  private  right  of 
way,  not  too  close  to  the  highway,  the  third  rail  becomes 
advisable.  , 

LOCATION  (JF  rUIKU  RAIL 

The  present  practice  of  locating  the  third  rail  at  one  side  of 
the  track  is  to  be  highly  commended  on  account  of  the  facility 
with  which  it  enables  the  ordinary  track  work  to  be  done,  and 
the  ability  to  install  the  third  rail  at  a  higher  elevation  from 
the  track  than  if  it  were  placed  in  the  center.  This  location  of 
the  live  rail  has  become  sufiiciently  standardized  so  that  words 
in  its  favor  seem  wasted.  The  distance  from  gage  line  of  track 
rail  to  center  line  of  third  rail  is  usually  about  20  ins.  in 
elevated  practice  and  27  ins.  in  surface  work.  The  elevated 
standard  is  to  be  recommended  for  surface  work,  for  in  addition 
to  the  ability  to  interchange  cars  with  the  elevated,  it  gives  an 
extreme  width  over  the  third-rail  shoes  which  is  no  more  than 
the  width  of  the  car  itself,  and  thus  avoids  lifting  mechanism 
and  other  devices  intended  to  protect  the  shoe  when  the  car 
is  in  city  streets  and  using  the  trolley.  For  supporting  the 
rail  at  one  side  of  the  track  an  extra  long  tie  must  be  used. 
On  elevated  lines  the  insulators  are  usually  about  5  ft.  or  6  ft. 
apart.  On  surface  lines  the  distance  is  10  ft.,  which  is  likely  to 
remain  standard,  because  of  the  size  of  rail  used  and  the  absence 
of  the  vibration  present  on  the  elevated  structure.  The  extra 
length  tie  should  be,  approximately,  9  ft.  long.  It  is  considered 
best  practice  to  make  the  third-rail  tie  of  some  hard  wood,  like 
oak  or  chestnut,  even  if  the  other  ties  on  the  road  are  cedar. 

INSULATORS 

The  early  third-rail  systems  used  wooden  block  insulators. 
It  is  noticeable  that  the  most  recent  installations  on  elevated 

railways  have  not  used  wood.  The  insulators  on  the  New 
York,  New  Haven  &  Hartford  Railway  were  of  wood,  and  its 
use  on  later  surface  roads  was  no  doubt  copied  from  this. 
Briefly,  the  objection  to  wood  is  that  it  absorbs  water  and 
allows  a  heavy  leakage,  which  frequently  destroys  the  insulator. 

As  an  example,  the  Albany  &  Hudson  Railway  may  be  men- 
tioned. Its  third  rail  is  supported  and  insulated  by  wooden 

blocks  dipped  in  insulating  compound,  and  fastened  to  the  ties 
by  lag  screws.  The  insulation  resistance  of  the  third  rail  was 
high  for  several  months.  Trouble  with  the  wooden  insulators 
did  not  appear  until  the  spring  following  construction.  Snow 
had  been  packed  around  the  insulators  and  rail  for  several 
weeks  without  the  least  interference  to  service,  but  when  it 

began  to  melt  the  ties  and  insulators  became  completely  per- 
meated with  moisture  and  introduced  a  serious  leakage.  In 

several  instances  insulators  were  found  burning.  Almost  in- 
variably they  were  burned  in  the  center,  while  the  outside 

remained  intact.  It  was  impossible  to  determine  the  total 
leakage  of  current,  because  at  the  same  time  there  was  much 
trouble  from  the  cables  under  the  highway  crossings,  and  the 

two  sources  of  leakage  could  not  readily  be  determined  sepa- 
rately. After  the  spring  thaws  the  sun  and  leakage  current  had 

dried  nut  the  insulators  and  the  insulation  resistance  became 

higher.  The  writer  has  no  recollection  of  insulation  readings 
ever  exceeding  12,000  ohms  per  mile.  The  average  seemed  to 
be  between  6000  ohms  and  7000  ohms,  very  often  going  as  low 
as  2000  ohms  under  ordinary  weather  conditions.  A  single 
charred  wood  insulator  would  permit  a  leakage  of  2  amps.  It 
would  seem  that  a  higher  standard  of  insulation  should  be 
demanded;  and  there  is  no  reason  why  as  good  insulation  as  is 
demanded  for  overhead  work  could  not  be  reached  in  third-rail 
work. 

CONDUCTIVITY 

A  diagram  was  given,  which  was  prepared  by  the  writer,  to 
determine  the  commercial  value  of  Worn-out  rails  for  use  as 
conductor  rails.  In  this  chart  it  was  shown  that  a  relaying 

rail  with  a  conductivity  one-twelfth  that  of  copper  may  be  sold 

for  $24  per  ton,  and  a  soft  low-carbon  rail,  rolled  especially  for 
the  work,  having  a  ratio  of  conductivity  to  copper  as  7.5  to  i, 

could  be  purchased  for  $37..=;o  per  ton,  and  still  leave  the  balance 
in  favor  of  the  soft  rail.   Therefore,  as  a  general  rule,  old  rails 
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sold  as  relayers  will  net  enough  cash  lo  bu)-  a  low-carbon  rail 
of  equal  conductivity  and  leave  a  cash  balance  besides. 

CONSTRUCTION  DETAILS 

A  rigid  alignment  at  the  rail  ends  is  important  at  high  speeds, 
for  any  slight  unevenness  will  cause  the  shoe  to  jump  and 
flash.  The  Manhattan  type  of  joint  plate,  adopted  by  the 
Aurora,  Elgin  &  Chicago  Railway,  is  giving  very  satisfactory 
service.  All  third  rails,  when  new,  cause  some  sparking  at  the 
shoes,  and  it  requires  several  months  of  operation  to  wear  down 
the  rail  to  a  smooth  surface  which  will  give  a  good  contact 
without  sparking.  It  is  during  these  first  few  months,  however, 
that  visitors  with  a  critical  eye  are  most  numerous,  and  thus 
many  carry  away  the  impression  that  this  sparking  is  a  regular 
feature  of  third-rail  operation. 
The  expansion  and  contraction  of  the  third  rail  is  not  as 

serious  a  matter  as  in  the  surface  rail.  A  joint  spacing  similar 

to  track  rail  spacing  may  be  used ;  but  the  w^riter's  experience 
leads  him  to  recommend  a  close  butting  of  the  joints,  leaving 
no  space  between  rail  ends  and  drawing  the  joint  plate  tight. 
The  rail  may  then  be  rigidly  anchored  midway  between  two 
highway  crossings.  In  this  way  the  extreme  movements  of  the 
rail  ends  at  crossings  may  be  as  high  as  12  ins.  to  15  ins. 

The  highway  crossings  are  an  important  part  of  the  third- 
rail  installation.  The  ideal  way  w^ould  be  to  provide  standard 
underground  single  conduit  and  drawn-in  cables,  but  this  is 
expensive.  If  one  is  satisfied  with  low  insulation  it  is  easy  to 
purchase  ordinary  triple  braid  waterproof  cable  and  install  it 

in  a  trough  filled  with  pitch  and  tar.  Paper  cables,  lead  cov- 
ered, would  seem  to  be  the  most  desirable.  The  terminals  of 

each  cable  must  be  arranged  so  that  there  is  no  possibility  of 
current  leaking  to  the  lead  sheath.  A  small  copper  wire  should 

be  soldered  by  a  lug  to  the  lead  sheath,  and  the  other  end  con- 
nected to  one  of  the  track  rails.  It  is  also  of  the  greatest  im- 

portance to  be  able  to  disconnect  conveniently  and  rapidly  each 
cable  from  the  rail  for  the  purpose  of  testing  cable  and  rail 
insulation  and  locating  short  circuits.  In  order  to  prevent  the 
contraction  and  expansion  of  the  rail  doing  mechanical  injury 
to  the  cable  it  is  good  practice  to  make  the  connection  between 
the  two  Ijy  three  or  four  extra  flexible  pieces  of  cable,  about 
20  ins.  long.  One  end  of  this  is  bonded  to  the  rail  and  the  other 
sweated  into  a  convenient  lug,  which  is  attached  to  the  cable 
terminal  by  a  screw. 

CONTACT-SHOES 

The  third-rail  shoes  carried  by  the  cars  weigh  from  14  llis. 
to  18  lbs.  each,  and  are  carried  on  links,  which  allovV  some 
freedom  of  movement.  There  is  no  force  holding  the  shoe  on 
the  rail  except  its  own  gravity.  When  making  renewals  of 
shoes  it  has  been  the  practice  of  the  writer  to  have  the  surface 
cast  concave  with  a  radius  of  12  ins.,  which  is  the  radius  given 

to  the  top  of  steel  rails.  Instead  of  a  cast-iron  shoe  with  chilled 
surface  a  mild  steel  shoe  has  been  found  very  much  superior. 
General  observation  by  the  writer  leads  him  to  believe  that  the 
average  life  of  a  shoe  lies  somewhere  between  15,000  car  miles 
and  25,000  car  miles. 

Lately  W.  B.  Potter  has  designed  a  shoe  which  is  worked  by 
springs,  and  which  will  at  once  appeal  to  practical  men.  As 
put  on  the  market  it  is  designed  to  extend  out  horizontally  and 
make  contact  with  the  rail  under  a  covering.  Whatever  the 
merits  of  this  protected  third  rail  may  be  it  is  certain  that  the 
shoe  designed  for  it.  or  a  modification  of  it,  would  meet  all  the 
objectionable  features  of  the  present  form  of  gravity  shoe. 

PROTECTION  OF  THIRD  RAIL 

The  merit  of  a  covering  for  the  third  rail  seems  to  l)c  open  to 

question.  Mr.  Potter's  design  should  avoid  difficulty  from 
sleet ;  Init  it  remains  to  be  seen  if  such  a  design  would  be  suit- 

able in  an  open  country,  where  snow  would  be  likely  to  drift 
and  pack  tightly  between  the  rail  and  the  covering.  Coverings 
and  protections  of  any  kind  have  not  been  found  to  be  neces- 

sary as  a  preventive  of  accidents. 

SLEET 

Sleet  is  proliably  the  most  serious  of  all  objections  to  third- 
rail  operation.  After  reviewing  briefly  methods  used  by 
several  roads  the  writer  concludes  that  the  use  of  brine,  judi- 

ciously distributed  just  ahead  of  a  steel  brush  of  the  Boston 
Elevated  type,  will  eventually  be  found  most  useful. 

DESIGNING  THE  DISTRIBUTION  SYSTEM 

Choosing  the  size  of  the  third  rail  for  an  interurban  high- 
speed road  corresponds  to  designing  the  distributing  system  of 

an  ordinary  electric  railway.  The  number  and  location  of  the 
sub-stations  will  affect  the  size  of  the  third  rail.  There  seems 
at  ])resent  to  be  a  tendency  to  use  fewer  sub-stations  and 

heavier  rails.  In  the  writer's  opinion  this  is  erroneous, 
although  when  sub-station  attendance  is  high  it  may  be  ap- 

parently the  least  expensive.  Unfortunately,  a  practice  has 

grown  up  of  making  sub-stations  miniature  power  stations  and 
providing  in  them  all  sorts  of  engineering  freaks  in  the  way  of 
apparatus.  Such  a  station  requires  skilled  attendance,  and 
even  when  there  are  only  two  shifts  wages  form  the  largest 
item  of  sub-station  expense.  Again,  sub-stations  are  often 
located  by  the  manufacturer  of  the  electrical  apparatus,  who 
])laces  them  so  as  to  get  the  most  ideal  power  distribution,  quite 
regardless  of  any  other  useful  purpose  they  might  conveniently 
serve.  Sub-station  location  is  a  subject  beyond  the  scope  of 
this  paper,  but  in  passing  it  is  remarked  that  if  sub-stations 
were  located  more  frequently  and  judiciously,  and  more  simply 
designed,  so  as  to  serve  as  passenger  and  freight  depots,  their 
attendance  would  become  a  small  part  of  the  expense  chargeable 
to  the  motive  power.  In  fact,  there  seems  to  be  no  reason  why 
they  should  not  become  sources  of  income  instead  of  being  a 
dead  weight  on  operating  expenses. 

IMPORTANCE  OF  RECORDS  OF  FOUNDS  OF  WATER 

EVAPORATION 

Michigan  Electric  Company 
Detroit,  March  5,  1903. 

Editors  Street  Railw.w  Journal: 

I  wish  to  call  attention  through  your  columns  to  the  desir- 
ability of  including  in  all  central  station  data  as  to  fuel  con- 

sumption, kilowatt-hour  output,  etc.,  the  "pounds  of  water 
evaporated,"  and  stating  the  pressure  (or  temperature)  to 
which  same  is  raised,  and  if  it  is  desired  to  be  very  exact  also 

stating  temperature  of  water  before  it  enters  heater  or  boiler. 
In  considering  recently  the  results  obtained  in  various 

stations  and  power  houses,  I  found  it  extremely  difficult  to  com- 
pare them  witli  each  other  with  a  view  to  ascertaining  the 

economy  of  operation  due  largely  to  the  difference  in  quality 
and  price  of  coal,  and  in  some  instances  to  the  boilers,  firing, 
heaters,  etc.  As  all  of  these  variable  items  are  eliminated  by 
using  as  a  basis  the  pounds  of  water  evaporated  from  a  given 
temperature  to  another  given  temperature,  and  the  station 

showing  is  thus  divided  into  two  parts — one  the  economy  and 
cost  of  evaporation,  the  other  the  economy  and  cost  of  genera- 

tion— I  think  the  evaporation  should  hereafter  always  be 
included  as  data  absolutely  necessary  if  a  comparison  is  to  be 
made  with  other  stations. 

On  this  basis  the  pounds  of  water  evaporated  per  kilowatt- 
hour  output  of  the  station  is  a  factor  permitting  the  direct  com- 

parison of  stations  using  the  cheapest  and  best  fuel  obtairfiable, 
with  stations  using  the  poorest  and  dearest  fuel,  and  by  taking 
into  consideration  the  load  curve  and  class  of  machinery  equip- 

ment it  can  quickly  be  determined  whether  or  not  a  station  is 

operating  economically,  and  the  total  economy  of  systems  em- 
ploying different  methods  of  distribution,  alternating  current 

and  direct  current,  rotary  converters  and  motor  generators, 
also  with  and  without  storage  batteries,  can  be  determined,  and 

a  comparison  made  on  a  reliable  basis. 
Jos.  E.  LocKwoop,  President. 
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NEW  CARS  FOR  DETROIT 

An  account  has  already  been  published  in  these  columns  of 
an  order  filled  by  the  St.  Louis  Car  Company  for  twenty-five 
cars  for  the  United  Railway  Company,  of  Detroit.  The  con- 
tiact  for  these  cars  was  placed  Nov.  4  of  last  year,  and  ship- 

ments were  begun  twenty-eight  days  from  that  time.  The 

and  is  covered  with  a  sticky  compound  to  prevent  the  pieces  of 
glass  from  flying  and  injuring  passengers  in  case  the  glass 
should  be  broken.  In  addition,  strips  of  cork  cushion  are 
placed  over  the  front  edges  of  the  mirror.  The  frame  of  the 
mirror  is  of  bronze,  so  that  in  case  of  a  severe  blow  they  will 
bend  rather  than  break. 

The  device  is  manufactured  by  Harold  P.  Brown,  of  New 

j\E\V    C'.\K     lUK  DETROIT 
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reason  that  such  a  short  time  was  given  for  filling  this  contract 
was  that  the  Detroit  company  had  ordered  some  cars  from 
another  company  but  was  disappointed  in  receiving  them. 

The  accompanying  engraving  gives  a  general  view  of  the 
car  body,  which  is  shown  without  the  truck,  as  the  photograph 
v/as  made  in  the  works  of  the  company  before  the  trucks  were 
attached.  The  car  has  a  length  of  body  of  28  ft.,  and  a  length 
over  all  of  41  ft.  The  exterior  width  is  8  ft.  3  ins.,  and  the 
height  of  the  car  body  9  ft.  The  rear  platform  is  7  ft.  in  length, 
and  is  of  the  Detroit  pattern  with  dividing  rail.  The  interior 
finish  is  of  quartered  oak. 

 ^>  

MOTORMAN'S  MIRROR 

A  device  for  enabling  the  motorman  to  watch  the  rear  plat- 
form of  his  car  has  recently  been  introduced  on  some  of  the 

lines  of  the  North  Jersey  Street  Railway  Company,  and  is  illus- 
trated in  the  accompanying  engravings.  It  is  placed  on  the 

right  of  the  car,  and  projects  about  3  ins.  beyond  the  car  and 

York,  who  claims  that  it  will  reduce  the  proportion  of  damage 
suits  against  railway  companies  brought  for  injuries  received 
by  passengers  getting  on  or  off  the  car,  and  who  are  thrown 
down  by  its  unexpected  starting. 

TRADE-MARK  FOR  DETROIT  UNITED  RAILWAY 

Announcement  was  made  last  week  of  the  award  of  the  prize 

of  $25,  offered  several  months  ago  by  the  Detroit  United  Rail- 
way Company  for  a  design  for  a  trade-mark.  It  is  stated  that 

there  were  about  500  designs  submitted  for  the  prize,  and  that 
of  these  nine  were  offered  by  the  winner.  The  qualifications 
through  which  this  design  is  said  to  have  won  over  its  499 
competitors  is  its  simplicity,  which  no  one  can  deny.  There 

were  some  hundred  designs,  which  in  workmanship,  color- 
ing and  attractiveness,  altogether  surpassed  the  trade-mark 

adopted,  but  the  mass  of  them  were  wholly  unsuited  for  general 

MOTOR.MAiX'S   MIRROR   FOR   WATCHING   REAR  I'LATFORM 

at  an  angle  of  about  45  degs.  The  position  of  the  mirror  is 
such  that  not  only  is  the  motorman  able  to  watch  the  pas- 

sengers getting  off  and  on  the  car  by  the  rear  platform,  but  the 
conductor  also  may  see  the  rear  platform  when  collecting  fares 
near  the  front  of  the  car,  provided  no  one  is  standing  on  the 
front  platform. 

As  will  be  seen  by  the  engraving  the  mirror  is  hinged  so  as 
to  be  set  in  any  position  desired.  The  hinges  are  provided  with 
springs  so  that  if  the  mirror  is  struck  by  a  wagon  the  springs 
are  compressed  and  no  harm  is  done  to  it.  The  mirror  is  also 
cushioned  to  protect  it  from  blows  of  this  kind.  The  cushion  is 
made  of  a  cork  composition,  which  is  placed  behind  the  mirror, 

use,  and  because  of  their  intricacy  and  detail  would  have  lost 
much  in  reproduction,  as  well  as  being  expensive  to  copy. 

The  committee  on  award,  which  included  President  Hutchins, 
agreed  that  the  successful  design  included  both  the  simplicity 
and  novelty  desired. 

A  complete  telephone  system  is  to  be  installed  on  the  elevated 
lines  of  the  Brooklyn  Rapid  Transit  Company.  An  instrument 
will  be  placed  in  each  station.  By  this  means  it  is  expected  to 
cna1)lc  agents  to  communicate  with  the  police  in  case  of 
trouble  and  to  keep  the  officials  of  the  company  informed  of 
conditions  along  the  line  in  the  event  of  delay  or  accident. 



490 
STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  13. 

THE  23-D  TRUCK 

Several  references  have  been  pttblished  in  recent  issnes  of 

this  paper  to  the  No.  23-D  truck  manufactured  by  the  St.  Louis 
Car  Company.  As  no  particulars  of  this  truck  have  been  pub- 

lished in  these  columns,  and  a.^  the  truck  is  being  used  to  a 

INCANDESCENT  LAMPS  FOR  STREET  CAR  HEADLIGHTS 

With  the  growth  of  urban  trolley  lines  and  the  high  speeds  of 
r.iodern  street  railway  service,  effective  headlights  are  a  neces- 

sity. To  be  effective  for  such  service  a  headlight  must  throw 
a  lirilliant  path  of  light  for  a  distance  of  at  least  100  ft.  ahead. 

SIDE    VIEW    OE  TRUCK 

ccnsideral.ile  extent  in  heavy  interurban  work,  some  views  and 
particulars  of  it  may  prove  of  interest. 

As  will  be  seen  the  frame  work  and  general  appearance  of 
the  truck  is  similar  to  that  of  the  standard  M.  C.  B.  truck,  and 
it  has  an  equalizing  bar  supported  on  the  boxes  with  a  spring 
bolster  with  elliptic  spring  support.  There  are  several  special 
features  of  the  truck,  however,  which  have  been  introduced  by 
the  manufacturers  and  which  are  designed  to  give  easy  riding. 
One  of  these  is  the  use  over  each  pedestal  of  two  coil  springs, 
one  on  each  side  of  the  box,  so  arranged  that  the  bars  of  the 
side  frame  rest  on  these  springs  and  prevent  teetering.  As 
also  will  be  noticed  the  truck  is  fitted  with  two  systems  of 

liNCANDESCENT    LAMP  HEADLIGHT 

of  the  car.  A  parabolic  reflector  is  the  type  desired  for  pro- 
jcctnig  the  light.  For  good  service  with  such  a  reflector  the 
filament  of  the  incandescent  lamp  should  be  compactly  formed 
so  as  to  concentrate  the  light  as  far  as  possible  at  a  point. 

The  General  Electric  Company  is  producing  a 
lamp  with  a  special  filament,  wound  in  the  form  of 
a  close  conical  spiral,  which  serves  the  purpose 
admirably.  This  filament  is  supplied  in  several 

types  of  bulbs  made  to  fit  the  various  types  of  head- 
lights. The  standard  type  of  headlight  lamp  is  the 

round  bulb,  32-cp  size,  here  illustrated.  This  re- 
quires the  headlights  to  be  wired  in  multiple  series 

connection  with  two  circuits,  each  of  four  i6-cp 
lamps.  For  conditions  which  do  not  permit  using 

a  32-cp  lamp  the  company  can  supply  a  i6-cp  lamp 
with  conical  spiral  filament,  but  recommends  the 

32-cp  lamp,  as  anything  less  does  not  give  a  suf- 
ficient volume  of  light  for  a  good  headlight  service. 

To  give  the  best  results  the  lamp  should  be  properly 
focused  in  the  reflector.  The  filament  can  be 

located  at  the  jjroper  height  to  place  it  in  the  focus 
line  if  the  dimensions  of  headlight  are  stated. 

A  plan,  adopted  by  several  companies  with  excel- 

Haiiil  Brake 

^Air  Brake 

Strtet  Rrtilwiiy  Journal 
PLAN  AND  SIDE  ELEVATION  OF  NO.  23-D  TRUCK 

brakes,  one  acting  on  the  inside  of  the  wheels  and  the  other  on 
the  outside.  The  rigging  for  these  two  brakes  is  independent, 
and  the  inside  brakes  are  intended  for  use  with  compressed  air 
while  the  inside  ones  are  hand  brakes.  All  wearing  parts  are 
accurately  machined. 

The  total  weight  of  the  truck  is  7250  lbs. 

lent  results,  is  to  make  the  socket  in  the  headlight  adjustable 
both  vertically  and  laterally.  By  the  movement  of  a  pair  of 
thumb-screws  this  enables  the  motorman  to  focus  the  lamp 
positively  and  accurately.  These  headlight  lamps  have  been  in 
use  for  two  or  three  years,  and  have  given  thoroughly  satisfac- 

tory service. 



March  28,  1903.] STREET  RAILWAY  JOURNAL. 

491 

PARIS  LETTER 

(From  Our  Regular  Correspondent.) 
The  main  interest  in  traction  affairs  in  Paris  at  the  present 

moment  now  concerns  the  Metropolitan.  Extensions  are  going 
on  in  all  directions  in  the  city  limits,  and  the  line  under  the  north- 

ern outer  boulevards  (line  No.  2)  has  been  opened  up  for  service. 
This  line  has  immediately  made  its  influence  felt  on  the  existing 
omnibus  and  tramway  lines  under  or  parallel  to  which  the  new  line 
has  been  constructed.  Some  of  the  lines  operated  by  the  Cie 
Generale  des  Omnibus  have  lost  as  much  as  60  per  cent  of  their 
traffic.  As  far  as  competition  on  the  outer  boulevards  line  is 
concerned,  the  Cie  Generale  des  Omnibus  is  now  endeavoring  to 
compete  with  the  new  Metropolitan.  On  the  tramway  line  run- 

ning from  La  Villette  to  the  Trocadero,  which  was  previously 
operated  by  horse  traction,  with  a  ten-minute  headway,  are  to  be 
seen  steam  cars  of  the  Purrey  type.  The  carrying  capacity  of  these 
cars  is,  of  course,  much  smaller  than  the  Metropolitan  trains. 
This  latter  run  from  twelve  trains  to  twenty-four  trains  per  hour, 
and  each  train  has  a  seating  capacity  of  400  passengers.  The 
steam  cars  of  the  surface  line  just  referred  to  have  a  capacity  of 
forty-eight  places  per  car,  and  run  on  a  four-minute  headway.  No 
trailer  cars  are  attached  to  the  steam  cars,  due  to  the  fact  that  the 
latter  have  difficulty  in  overcoming  heavy  grades.  The  grades  of 
the  Metropolitan  line  running  parallel  are,  in  fact,  higher  than  on 
the  surface  lines,  but  each  train  is  equipped  with  iso-hp  motors, 
which,  of  course,  can  easily  mount  the  grades. 

Under  these  conditions  and  in  spite  of  the  great  favor  shown  by 
the  traveling  public  to  the  surface  lines,  and  especially  to  the 
double-decked  cars  when  the  weather  is  favorable,  the  traffic  of  the 
Metropolitan  line  No.  2  has  not  been  influenced  by  as  much  as 
100  francs  per  day  by  the  competition  of  the  surface  cars  since  the 
substitution  of  steam  for  horse  traction.  In  fact  that  competition 
can  be  considered  a  negligible  quantity.  Close  competition  of 
the  Metropolitan  lines  with  a  portion  of  the  Western  Railway  is 
anticipated,  and  especially  on  that  part  of  the  latter  running  from 
the  Gare  St.  Lazare  to  Porte  Maillot.  The  exact  figures  of  the 
loss  sustained  by  the  Quest  Railway  are  unavailable,  but  it  is 
certain  that  they  would  show  some  important  results.  The  cab 
traffic  would  also  prove  to  be  affected  in  a  very  considerable 
extent,  but  no  figures  are  to  be  obtained. 

It  is  now  recognized  that  the  omnibus  or  tramway  lines  will  be 
able  to  keep  their  traffic  by  modifying  their  conditions  and  service 
so  as  to  make  themselves  of  use  to  the  Metropolitan  lines  as 
feeders  to  the  latter.    It  is  desirable  that  this  be  done  at  once. 

It  has  been  rumored  by  the  press  that  the  Ouest  Railway  will 
apply  electric  traction  to  that  portion  of  the  Ceinture  (belt)  Rail- 

way running  between  Passy-Auteuil.  This  belt  line  is  at  present 
managed  by  the  several  railway  companies  through  whose  zone 
it  runs,  and  it  is  evident  that  one  cannot  take  up  the  question 
of  electric  traction  unless  the  others  are  in  accord.  It  is  said  that 
the  Ouest  Railway  is  waiting  the  lead  of  the  Northern  Line  in  the 
matter.  It  need  scarcely  be  said  that  the  service  on  this  belt  line 
is  deplorable,  and  although  a  saving  of  several  minutes  in  the 
schedule  time  has  been  effected  in  t4ie  present  steam  service  its 
electric  transformation  is  much  to  be  desired.  The  present  belt 
trains  of  the  Ouest  Railway  portion  have  a  seating  capacity  of 
1500,  and  are  composed  of  heavy  double-decked  cars,  which  are 
highly  inconvenient  from  the  point  of  view  of  quick  service. 

It  has  furthermore  been  announced  that  the  Ouest  Railway  con- 
templates another  extension  of  its  existing  electrical  lines.  This 

is  in  connection  with  its  actual  line  running  from  Les  Invalides 
to  Versailles.  On  this  line,  as  mentioned  in  a  recent  issue,  there 
are  now  heavy  electric  locomotive  trains  and  also  Thomson- 
Houston  and  Sprague  multiple-unit  trains.  The  grades  vary 
from  S  to  10  per  1000.  The  sub-stations  on  the  line  are  supplied 
with  current  from  a  large  steam  power  station  of  the  Westing- 
house  Company  at  Moulineaux.  It  appears  that  the  Ouest  Rail- 

way contemplates  using  a  part  of  this  power  for  electric  traction 
on  a  line  to  run  from  Les  Invalides  to  St.  Cloud.  The  greater  part 
of  the  actual  traffic  on  this  route  is  now  monopolized  by  the 
steamboats,  which  ply  on  the  river  with  a  headway,  according  to 
the  season  and  the  day,  of  five  minutes  to  fifteen  minutes. 

The  Orleans  Railway  must  not  be  overlooked  in  this  review. 
This  progressive  railway  has  recently  decided  that  its  existing 
suburban  traffic  could  be  handled  better  and  be  greatly  increased 
by  substituting  electric  traction  for  the  present  heavy  steam- 
hauled  trains.  As  is  well  known  the  company  already  operates  a 
length  of  5  km  between  its  old  and  new  terminus  in  the  center  of 
Paris.  It  is  now  decided  to  extend  this  electric  service  as  far  as 
Juvisy,  a  distance  of  12  miles  from  Paris. 

The  local  service  will  be  handled  by  motor  cars  and  locomotives, 
the  orders  for  which  have  already  been  placed.  The  multiple-unit 
trains  will  be  reserved  for  suburban  traffic,  and  will  be  similar 

to  those  on  the  Manhattan  Railway.  The  current  will  be  three- 
phase,  at  25  cycles,  and  two  new  sub-stations  will  transform  this 
voltage  to  600,  which  will  be  supplied  by  a  third  rail,  as  at  present. 
The  new  locomotives  will  be  capable  of  a  speed  of  80  km  to  100 
km  an  hour.  The  installation  will  be  made  by  the  French 
Thomson-Houston  Company. 

The  so-called  Tramways  de  Penetration,  which  are  in  reality 
surburban  railroads  with  terminii  in  Paris,  do  not,  as  is  well 
known,  give  great  satisfaction  as  regards  their  regular  service 
and  operation.  Some  of  the  roads  have  been  built  very  cheaply, 
and  the  construction  does  not  bring  credit  to  the  trolley  system 
already  barely  tolerated  in  Paris.  Nevertheless  it  must  not  be 
supposed  that  the  surface  contact  systems  at  present  installed  or 
the  accumulator  battery  cars  which  still  run  are  any  more  highly 
esteemed.  One  of  the  contact  systems  running  in  the  Rue  du  4 
Septembre  is  being  operated  temporarily  by  the  trolley  system, 
and  some  storage  battery  car  lines  will  soon  be  transformed. 
Provisional  authorization  has  been  granted  these  companies  to 
modify  their  service  and  fares,  and  it  is  recognized  that  most  of 
the  weak  points  in  the  exploitation  of  these  Paris  tramway  lines 
is  due  to  their  poor  financial  condition.  The  fares  have  been  based 
on  a  uniform  scale  throughout  Paris,  but  a  recent  authorization 
has  changed  this,  and  now  the  fares  will  be  charged  according  to 
distance.  The  question  aroused  great  discussion,  and  the  follow- 

ing is  a  resume  of  the  results  arrived  at:  Provisional  authority 
was  granted  for  the  use  of  trolley  lines,  and  the  companies  will 
not,  therefore,  be  called  upon  to  erect  a  costly  line  system.  A 
basis  of  fares  was  agreed  upon,  the  charge  being  according  to 
distance.  An  increase  of  speed  of  the  cars  was  agreed  upon  on 
certain  lines. 

The  trolley  lines,  or  recently  converted  surface  contact  lines, 
represent  about  a  half  of  the  Paris  tramway  system,  and  it  is  ex- 

pected that  other  companies  will  institute  similar  claims  to  those 
just  outlined. 

A  few  words  can  be  said  regarding  the  state  of  the  actual  con- 
struction of  the  new  Metropolitan  lines. 

One  of  the  problems  confronting  the  constructors  of  the  Metro- 
politan lines  in  Paris  is  the  bridging  of  the  Seme.  Aesthetic 

considerations  made  the  choice  of  a  site  rather  difficult,  but  the 
solution  has  been  proposed  as  follows  and  seems  likely  to  be 
adopted:  A  new  passenger  bridge  was  required  to  join  two  im- 

portant thoroughfares,  the  ends  of  which  were  on  opposite  banks 
of  the  river,  but  not  in  the  same  straight  line.  These  streets  are 
the  Rue  de  Rennes  and  the  Rue  de  Louvre.  The  bridge  formerly 
proposed  for  the  Metropolitan  Railway  would  have  rendered 
necessary  the  demolition  of  a  portion  of  the  Institute  de  France, 
a  prominent  building  opposite  the  Louvre  on  the  left  bank  of  the 
Seine.  The  new  scheme  obviates  this  difficulty  and  at  the  same 
time  makes  possible  the  junction  of  the  two  roads  above  referred 
to.  The  scheme  consists  in  building  a  bridge  in  the  form  of  an 
"X"  across  the  Seine,  two  arms  of  the  "X"  joining  the  two  ends 
of  the  Rue  de  Rennes  and  Rue  de  Louvre,  and  the  other  part 
being  used  for  the  Metropolitan  Railway  crossing  the  Seine  at 
this  point.  The  present  bridge,  nothing  historical  or  handsome 
in  any  way,  should,  therefore,  be  removed  and  replaced  by  the 
"X"  bridge,  which,  it  is  evident,  will  satisfy  all  parties  while 
not  offending  the  aesthetic  beauties  of  this  part  of  the  city. 

On  the  Place  de  I'Opera  there  will  be  three  stages  of  galleries, 
this  being  the  most  important  station  of  the  Metropolitan  net- 

work.  The  Auteuil-Opera  line  will  be  the  deepest,  about  21  m. 
In  this  construction  two  great  difficulties  have  to  be  faced. 

First,  the  interruption  of  the  traffic  by  closing  up  the  streets 
under  which  the  station  is  to  be  constructed.  This  would  be  a 
very  unpopular  method  of  working,  and  the  simple  announce- 

ment made  in  the  papers  that  the  chief  engineer  was  about  to  close 
a  part  of  the  Place  for  a  short  time  was  sufficient  to  arouse  a 
great  protest  in  all  directions.  The  main  technical  difliculty  is 
vk'ith  reference  to  the  infiltration  of  water,  which  is  to  be  met  with 
at  a  depth  of  10  m.  This  will  be  overcome  by  a  caisson  con- 

struction similar  to  those  used  in  the  construction  of  the  now 
famous  bridge  Alexander  TIL  It  is  expected  that  the  preliminary 
work  will  be  finished  in  March,  and  the  construction  work  itself 
completed  in  November.  The  inauguration  will  take  place  early in  1904. 

On  the  small  railway  branch  line  joining  two  small  places  in 
the  north  of  France  and  Belgium  the  Anzin  Mining  Company 
has  just  placed  in  service  some  passenger  cars  which  are  probably 
the  largest  in  Europe.  They  each  contain  sitting  places  for  100 
passengers,  whereas  the  largest  cars  in  France  are  those  of  the 
P-L-M  Railway  Company,  capable  of  holding  ninety  people.  The 
cars  are  17  m  in  length,  and  are,  of  course,  mounted  on  double 
trucks.  They  are  lighted  electrically  by  means  of  accumulator 
batteries  placed  under  the  car,  and  are  heated  by  means  of  steam 
from  the  engine.  The  weight  of  an  empty  car  is  about  60,000 
lbs.  (26,500  kg). 
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FINANCIAL  INTELLIGENCE 

Wall  Street,  March  25,  1903. 
The  Money  flarket 

An  easier  tendency,  more  particularly  in  time  loans,  has  ap- 
peared in  the  money  market  during  the  week.  It  is  significant, 

however,  that  advances  for  the  more  distant  periods  are  more 
readily  obtainable  than  those  for  the  nearby  dates.  For  four  to  six 
months  the  prevaiUng  rate  is  S%  per  cent;  for  sixty  days  it  is 
closer  to  sV^,  with  lenders  holding  ofif  in  most  cases  for  their  full 
figure.  The  higher  rate  for  the  short-time  loans,  taken  together 
with  the  per  cent  to  6  per  cent  call  money  rate  on  the  Stock 
Exchange,  undoubtedly  reflects  the  opinion  in  banking  circles  that 
money  will  be  comparatively  easy  in  the  late  spring  and  summer, 
but  that  the  relaxation  during  the  interval  between  now  and  then 
will  be  very  gradual.  The  reasons  upon  which  this  view  is  based 
are,  first  that  currency  is  being  held  with  unusual  tenacity  in  the 
interior  markets;  second,  that  the  Treasury  is  likely  for  the 

immediate  future  to  draw  from  rather  than  to  add  to  New  York's 
cash  supply,  and  third,  that  demands  for  money  abroad  being  par- 

ticularly heavy  during  the  next  month,  it  will  not  be  possible  to 
get  renewal  of  foreign  credits  here  unless  we  are  willing  to  pay 

high  for  them.  Last  Saturday's  bank  statement  showed  unex- 
pectedly a  $12,000,000  reduction  in  loans,  in  consequence  of  which 

surplus  reserves  were  raised  $2,000,000.  This  item  stands  now 
about  where  it  did  a  year  ago,  while  the  outstanding  loan  account 
is  a  trifle  less.  It  is  evident  that  the  movement  of  local  capital  is 
likely  to  furnish  a  pretty  close  parallel  to  the  one  of  last  year,  when 
surplus  reserves  barely  held  their  own  during  the  latter  half  of 
March,  and  did  not  begin  to  pick  up  to  any  extent  until  after  the 
second  week  of  April.  Sterling  exchange  has  risen  sharply  during 
the  week,  reflecting  at  once  the  easier  position  of  our  time  money 
market  and  the  continued  hardening  of  the  money  markets  abroad. 
The  recent  break  in  cereal  prices,  however,  is  a  favorable  sign  in 
this  connection,  inasmuch  as  it  points  to  heavy  exports  of  agri- 

cultural commodities  and  a  consequent  strengthening  of  our 
credit  relations  with  Europe. 

The  Stock  Harket 

A  recovery  in  prices,  followed  by  another  decline,  has  left  the 
position  of  the  general  stock  market  about  the  same  as  it  was  a 
week  ago.    It  is  rather  hard  now  to  find  adequate  reason  for  the 
Wall  Street  depression  purely  in  outside  conditions.    One  hears 
a  good  deal  about  the  hostile  attitude  of  labor,  and  the  threatened 
strikes  in  various  parts  of  the  country.   The  findings  of  the  anthra- 

cite strike  commission,  made  public  last  Saturday,  while  not 
interpreted  as  a  positive  victory  for  either  operators  or  men,  are 
likely  to  afford  encouragement  to  the  agitation  for  higher  wages 
now  going  on  in  other  industries.    The  expensive  concessions 
which  the  New  York  and  New  Haven  Railroad  have  found  it 
necessary  to  make  in  order  to  avert  a  strike,  are  another  significant 
sign  indicating  that  the  profits  of  capital  are  being  steadily  en- 

croached upon  by  the  demands  of  organized  labor.    This  phase 
of  the  financial  situation  is  certainly  by  no  means  agreeable.    It  is 
a  fact  also  that  money  rates  are  unusually  high  for  this  season  of 
the  year,  and  that  it  is  a  serious  question  whether  in  reckoning 
the  investment  values  of  the  future  a  permanently  higher  interest- 
yielding  level  must  not  be  accepted  as  a  necessity.    Yet  with  all 
due  weight  attaching  to  these  consideration  the  principal  reason 
lor  the  prevailing  pessimism  seems  clearly  to  be  in  the  fact  that  the 
outside  public  are  afraid  to  buy  stocks  for  a  rise,  that  no  powerful 
efforts  are  being  made  to  sustain  or  advance  prices,  while  at  the 
same  time  a  very  strong  speculative  contingent,  headed  by  some 
of  the  most  daring  professional  operators,  is  working  aggressively 
for  a  decline.    According  to  the  common  gossip,  which,  in  this 
instance,  seems  to  have  pretty  good  foundation,  the  animus  of  this 
raid  upon  the  market  lies  in  the  fight  for  the  mastery  in  the 
Southern  Pacific  property.     That  the  minority  facti  on  in  this 
company  are  not  content  with  using  law  suits  and  injunctions 
to  gain   their  point,   but  that  their  plan   embraces   an  attack 
upon  vested  interests  in  general,  appears  now  quite  clear.  Will 
the  other  party  in  the  contest  remain  passive  under  this  attack? 
Or  will  they  in  turn  take  the  offensive  and  make  things  uncom- 

fortable for  the  speculators  who  are  selling  stocks  short?  These 
are  some  of  the  queries  which  professional  Wall  Street  is  putting 

to  itself.    In  the  meantime  the  prudent  person  on  the  outside  will 
doubtless  conclude  that  he  had  better  stand  aloof. 

-Metropolitan  shares  were  run  up  sharply  toward  the  end  of  last 
\v<.ek  on  what  looked  to  be  a  well-executed  drive  against  a  large 
short  interest.  The  rise  was  accompanied  by  talk  of  a  favorable 

report  from  the  District  Attorney's  office,  which  has  been  investi- 
gating the  affairs  of  the  company.  But  the  stock  reacted  promptly 

with  the  rest  of  the  list  later  on.  Manhattan  has  had  a  special 
reason  for  its  decline  in  the  threats  of  a  strike  by  its  employees 
the  outcome  of  which,  at  this  writing,  is  by  no  means  clear.  The 
decline  in  Brooklyn  Rapid  Transit,  on  the  other  hand,  has  been 
entirely  in  sympathy  with  the  general  market.  There  is  a  favorable 
sentiment  regarding  this  property  owing  to  the  approach  of  the 
season  of  heavy  earnings,  and  the  confident  expectation  that  on 
account  of  the  diminishing  ratio  of  operating  expenses  the  net 
returns  will  show  up  very  handsomely. 

Philadelphia 

The  Philadelphia  traction  stocks  have  shown  considerable 
strength  during  the  week  in  spite  of  the  reactionary  tendency 
elsewhere.  There  were  some  indications  that  the  clique  in  Rapid 
Transit  had  resumed  operations  after  a  long  period  of  inactivity. 
The  stock  was  taken  in  hand  at  i^/i  and  bid  up  rapidly  to  14^, 
without  encountering  any  selling  of  importance.  This  movement 
was  accompanied  by  a  half-point  advance  in  Union  Traction,  from 
46-j4  to  47'4;  it  was  evidently  entirely  speculative,  however.  An 
odd  lot  of  Philadelphia  Traction  sold  as  high  as  98;  but  the  regular 
market  for  the  stock  did  not  go  above  97^-4-  American  Railways 
was  strong  at  a  gain  from  50  to  5o-)4.  Consolidated  Traction  of 
New  Jersey  sold  at  65  and  Reading  Traction  at  30. 
Chicago 

Union  Traction  shareholders  have  scarcely  taken  any  advantage 
of  the  offer  to  extend  the  period  for  depositing  the  stock  until 

April  2.  Their  reluctance  to  do  so  is  presumably  due  to  the  un- 
certainty of  the  coming  city  election.  The  common  stock  on  one 

or  two  single  trades  advanced  to  io!4  during  the  week.  City 
Railway  was  steady,  selling  at  210  and  212,  West  Chicago  recov- 

ered to  84,  while  North  Chicago  fell  from  158  to  157.  There  is 
some  hope  among  the  surface  line  managements  that  the  Re- 

publican city  ticket  will  be  successful,  in  which  event  it  is  thought 
that  the  chances  for  extending  the  franchises  will  be  greatly  im- 

proved. Rumor  has  it  that  the  City  Railway  has  an  independent 
franchise  plan  to  present  to  the  new  City  Council  as  soon  as  it  is 
elected,  and  will  leave  the  Union  Traction  to  go  it  alone.  There 
is  no  confirmation,  however,  for  this  story.  Scarcely  anything  at 
all  has  been  done  in  elevated  shares  during  the  week.  A  few 
trifling  sales  only  are  reported  in  Metropolitan  preferred  at  82, 
South  Side  at  108  and  Lake  Street  at  5J^.  It  is  not  believed  that 
the  Lake  Street  Company  will  be  allowed  to  default  on  the  July 
interest  on  its  first  mortgage  bonds.  Such  action  would  work 
seriously  against  the  interests  of  the  Northwestern  Elevated,  and 
as  the  people  back  of  the  latter  road  are  identical  with  the  Lake 
Street  party,  it  is  likely  that  a  way  will  be  found  to  meet  the  pay- 

ment, and  so  prevent  foreclosure. 

Other  Traction  Securities 
The  Boston  stocks  did  not  change  their  position  much  on  the 

week,  with  the  exception  of  Boston  Elevated.  These  shares 
recovered  from  145  to  148,  and  showed  some  firmness  at  the  higher 
figure.  Massachusetts  Electric  common  did  not  go  below  35  nor 
above  35-^'^,  but  the  preferred  rose  a  half  point  from  giyi  to  92. 
West  End  common  was  steady  between  96J4  and  96,  and  later  sold 
ex-dividend  at  94^4-  The  preferred  lost  a  half  point  to  115.  In 
Baltimore  the  United  Railway  issues  were  strong  on  favorable 

prospects  for  a  steady  increase  in  the  company's  earnings.  The 
income  bonds  benefited  r'ost  by  the  buying,  advancing  from  68  to 
68^:4.  The  general  4s  were  steady  at  93%,  and  the  stock  at  13. 
Other  Baltimore  sales  for  the  week  included  Knoxville  Traction 

stock  at  30,  Baltimore  Traction  5s  at  II7/4,  North  Baltimore  Trac- 
tion 5s  at  120^,  and  Anacostia  &  Potomac  Ss  at  100.  The  only 

feature  of  the  New  York  curb  dealings  during  the  week  was  an 
attempt  to  stimulate  speculative  interest  in  New  Orleans  Railway 
securities.  The  common  stock  ran  up  sharply  from  13  to  15%,  and 
the  preferred  from  37  to  38.  But  no  buying  from  outside  sources 
appeared  and  the  common  stock  yesterday  yielded  to  14%.  It 
took  only  a  few  hundred  shares  to  move  the  quotation  either  way. 
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Other  curb  sales  for  the  week  comprised  Interborough  Rapid 
Transit  (70  per  cent  paid  in)  at  107,  United  Railways  of  St.  Louis 
preferred  at  81J/2,  American  Light  &  Traction  preferred  at  99, 
Brooklyn  City  Raih-oad  ss  at  1085-2,  and  St.  Louis  Transit  53  at 
95  and  95%- 

Tractions  were  comparatively  quiet  on  the  Cincinnati  'Change 
last  week.  Sales  numbered  about  2400  shares  of  stock  and  $150,- 
000  worth  of  bonds.  Toledo  Railways  &  Light  led  in  the  stocks, 
982  shares  selling;  opening  was  30j-i,  and  the  close  34.  Northern 
Ohio  Traction  common  was  again  popular,  522  shares  selling  at 
26^4  to  27^.  Cincinnati  Street  Railway  continued  firm,  473 
shares  in  small  lots  selling  at  140^4  to  142.  The  demand  for 
Indianapolis  Street  Railway  4s  continued  strong,  and  $67,000 
worth  sold  at  88;<.  Northern  Ohio  Traction  4s  sold  to  the  extent 
of  $36,000  worth,  at  62><  to  63^'-  Columbus,  Delaware  &  Marion 
5s  continued  stationary  at  loi,  $28,000  worth  selling. 
Traction  sales  on  Cleveland  Exchange  numbered  2786  shares 

of  stock  and  $13,000  worth  of  bonds.  The  nomination  of  a  strong 
Republican  candidate,  who  is  openly  in  favor  of  extending  the 
franchises  of  the  city  lines,  caused  sharp  demand  for  the  issues 
of  both  the  Little  and  Big  Consolidated  Companies.  Sales  in 
Cleveland  Electric  numbered  950  shares,  advancing  during  the 
week  from  85  to  88.  Three  hundred  Cleveland  City  sold  at  102  for 
the  opening  and  105  at  the  close  of  the  week.  Northern  Ohio 
Traction  sold  to  the  extent  of  855  shares  and  declined  from  26 
to  25;  all  sales  were  from  one  to  two  points  lower  than  on  the 

Cincinnati  'Change.  Lake  Shore  Electric  improved  slightly,  450 
shares  selling  on  an  advance  from  11  to  12^4.  A  small  lot  of 
Aurora,  Elgin  &  Chicago  preferred  sold  at  89,  a  decline  from  92I4 
last  sale.  Monday  the  bull  movement  on  the  Little  Big  Con- 

solidated was  renewed.  Three  loo-share  lots  sold  at  SSyl  with  87^4, 
asked  at  the  close.  Bidding  on  Little  Consolidated  advanced  10 
106,  but  none  was  sold,  as  holders  asked  no.  Cleveland  &  South- 

western sprang  into  prominence  and  300  shares  sold  at  25  and 
25/4,  which  is  a  decline  of  five  points  from  last  sale. 

Securities  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 

Closing  Bid 
March  17    March  24 

American  Railways  Company    49I/2  50 
Aurora,  Elgin  &  Chicago   a29  a30 
Boston  Elevated    145  147% 
Brooklyn  R.  T   64%  65% 
Chicago  City    210  212 
Chicago  Union  Tr.  (common)    91/,  gi/i 
Chicago  Union  Tr.  (preferred)    42  42 
Cleveland  Electric    83  86% 
Columbus  (common)    74  74 
Columbus  (preferred)    104  105% 
Consolidated  Traction  of  N.  J   64  64 
Consolidated  Traction  of  N.  J.  5s   108  108 
Detroit  United    83%  a86 
Electric  People's  Traction  (Philadelphia)  4s   98  98 
Elgin,  Aurora  &  Southern    52%  52% 
Lake  Shore  Electric   "   all%  12% Lake  Street  Elevated    5%  5 
Manhattan  Railway    *140%  138% 
Massachusetts  Electric  Cos.  (common)   35  34% 
Massachusetts  Electric  Cos.  (preferred)    91  91% 
Metropolitan  Elevated,  Chicago  (common)    33%  32 
Metropolitan  Elevated,  Chicago  (preferred)   81  81% 
Metropolitan  Street    133%  *134% 
Ivew  Orleans  Railways  (common)    12%  14 
New  Orleans  Railways  (preferred)    a42  38 
North  American    99%  402 
Northern  Ohio  Traction  &  Light    a26  25 
Northwestern  Elevated,  Chicago  (common)    —   
Philadelphia  Rapid  Transit    13  1414 
Philadelphia  Traction    97%  97% 
St.  Louis  Transit  (common)    27%  27% 
South  Side  Elevated  (Chicago)    108  107 
Syracuse  Rapid  Transit       
Syracuse  Rapid  Transit  (preferred)    aSO  a79 
Third  Avenue    122  122 
Toledo  Railway  &  Light    30   
Twin  City,  Minneapolis  (common)    114%  115% 
United  Railways,  St.  Louis  (preferred)    — 
United  Railways,  St.  Louis,  4s   84%  84% 
Union  Traction  (Philadelphia)    46'yi  471^ 

a  Asked.    *  l-^s- 1  )ividend. 

Iron  and  Steel 

The  strongest  feature  of  the  present  iron  situation  is  the  ex- 
traordinary demand  for  finished  products.  In  bar  iron,  wire  and 

wire  products,  sheet  steel  and  structural  material  consumption 
continues  in  enormous  dimensions,  and  far  outruns  production. 
This  great  activity  in  the  higher  branches  of  the  industry 
naturally  filters  through  pretty  much  the  entire  market.  The  pig- 
iron  trade,  both  East  and  West,  shows  increasing  activity,  and 
purchases  are  being  made  very  freely  now  for  the  second  half  of 
the  calendar  year.  There  is  also  an  increased  inquiry  for  foreign 
articles,  in  foundry  iron  and  iron  ores  particularly,  growing  out 
of  the  fact  that  at  the  high  level  of  domestic  prices  it  has  become 
just  as  cheap,  or  even  cheaper,  to  import  than  to  buy  at  home. 
Quotations  are  $22.00  for  Bessemer  pig,  $30.50  to  $31.00  for  Bes- 

semer steel,  and  $28.00  for  steel  rails. 

Metals 
Quotations  for  the  leading  metals  are  as  follows:  Copper,  lake. 

1434  to  15  cents;  tin,  2954  to  29.>:;  cents;  lead,  454  cents,  and 
spelter,  5^  cents.  ♦-♦^  

THE  SUIT  RESULTING  FROM, THE  INQUIRY  INTO 
METROPOLITAN  FINANCES 

The  hearing  on  the  summons  issued  by  William  N.  Amory, 
requiring  Herbert  H.  Vreeland,  president  of  the  Interurban 
Street  Railway  Company,  of  New  York,  to  appear  and  show  cause 
why  he  should  not  be  prosecuted  for  criminal  libel,  was  opened 
Tuesday,  March  24. 

The  hearing  was  begun  a  few  minutes  after  2  o'clock  and  was continued  until  5:30,  when  an  adjournment  was  taken  until 
Wednesday,  March  25.  Throughout  the  entire  hearing  on  Tues- 

day Mr.  Amory  was  submitted  to  inquiries  from  Mr.  Nicoll,  of 
counsel  for  Mr.  Vreeland.  The  purport  of  these  inquiries  was  to 
justify  the  terms  Mr.  Vreeland  had  used  in  his  denunciation  of 
actions  credited  to  the  plaintifT,  in  reply  to  the  attack  that  Mr. 
Amory  was  alleged  to  have  instigated  against  the  Metropolitan 
Street  Railway  in  a  newspaper  publication  of  March  11.  Straight 
through  the  examination  Mr.  Nicoll  held  the  position  of  attempt- 

ing to  show  that  Mr.  Amory  was  inspired  by  motives  of  gain  in 
his  activity  concerning  the  affairs  of  the  Metropolitan  Street  Rail- 

way Company,  and  he  pressed  many  of  his  questions  as  to  the 
personal  acts  and  connections  of  Mr.  Amory  so  close  that  there 
v/ere  repeated  controversies  between  the  counsel  as  to  whether  the 
ciuestions  should  be  admitted. 

Some  of  Mr.  Amory's  testimony  resulted  in  A-Ir.  Nicoll  declaring 
that  the  plaintiff  was  engaged  in  an  organized  attack  on  the 
Metropolitan  Street  Railway  Company  for  "stock  jobbing  pur- 

poses," aided  by  some  of  the  most  active  stock  jobbers  and 
speculators  of  Wall  Street.  Later,  in  putting  the  question  as  to 

Mr.  Amory's  business,  Mr.  Nicoll  received  the  reply  that  Mr. 
Amory's  sole  business  is  "none  except  this  railroad  affair."  Then, 
in  direct  reply  to  the  question,  "What  railway  affair?"  Mr.  Amory 
replied:  "Why,  the  Metropolitan  Street  Railway,  which  I  have 
been  investigating  for  more  than  a  year." After  the  adjournment  had  been  taken  Mr.  Vreeland  issued  a 
statement  concerning  the  recently-published  report  by  Max  Teich- 
man  dealing  with  the  affairs  of  the  Metropolitan  Street  Railway. 
The  statement  explains  the  second  report  by  Mr.  Teichman,  which 
was  offered  in  evidence  and  rejected  at  the  hearing.  Li  this  Mr. 
Vreeland  says  in  part: 

"Mr.  Teichman  was  asked  to  furnish  us  with  a  copy  of  his 
report,  which  request  seemed  reasonable  in  view  of  the  fact  that 
it  had  been  published  in  incomplete  and  garbled  form.  Mr. 
Teichman,  in  view  of  the  misunderstanding  which  had  been 
created  by  the  partial  publication  of  his  report,  has  spent  several 
days  in  New  York  in  consultation  with  our  accountant,  Mr.  Little, 
and  in  the  course  of  his  investigation  made  such  an  examination 
of  our  books  as  seemed  to  him  necessary  to  clear  up  the  several 
questions  covered  by  his  original  report.  Mr.  Teichman  made  it 
plain  that  his  original  report  was  so  qualified,  in  view  of  the 
exceedingly  limited  data  at  his  disposal,  that  had  it  been  pub- 

lished as  a  whole  it  would  not  have  been  useful  to  those  who  have 
sought  to  injure  the  Metropolitan  Company. 

"Mr.  Teichman  then  placed  in  my  hands  a  siippK'jucntary  report 

entirely  exonerating  the  company." It  was  also  brought  oul  that  the  report  made  by  John  C.  Hertle 
had  l.ieen  rejected  as  unworthy  of  consideration  by  IToskins  & 
Sells,  expert  accountants,  to  whom  it  was  submitted  by  Amory, 
who  ad\  ised  him  thai  "(he  claim  would  be  thrown  nu(  of  court." 
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ELECTRIC  RAILWAYS  IN  NEW  JERSEY 

Interesting  figures  concerning  the  electric  railways  of  New  Jer- 
sey are  contained  in  the  supplemental  annual  report  of  the  State 

Board  of  Assessors,  which  has  just  been  issued.  It  is  shown  that 
with  an  investment  of  over  $150,000,000  in  electric  railways  in  the 
State  the  stockholders  in  the  various  lines  by  which  the  State  is 
traversed,  received  but^a  little  over  $500,000  in  dividends  in  the 
year  ending  Dec.  31,  1902.  The  figures  compiled  by  the  State 
assessors  show  that  in  addition  to  the  sums  included  in  the  $150,- 
000,000,  which  amount  represents  the  cost  of  the  railroads,  the 

sum  of  $5,091,290  is  required  in  a  year's  operation  of  the  road  for repairs,  superintendence,  management  and  the  like. 
According  to  the  report,  the  total  number  of  miles  of  track  in 

the  State  foots  up  to  891.284.  The  issued  capital  stock  amounts 
to  $83,353,940,  and  the  total  of  the  paid-up  capital  stock  is  $80,- 
672,931.  The  funded  debts  of  all  the  corporations  amount  to 
$56,257,500,  while  their  other  debts  amount  to  $10,776,256.85. 

The  exact  amount  of  the  cost  of  the  construction  of  the  electric 
railways,  including  equipment  and  appurtenances,  is  $150,041,915. 
The  gross  receipts,  expenditures  and  dividends  that  have  been  de- 

clared, as  compared  with  the  Board's  report  of  a  year  ago,  show an  excess  of  receipts  over  the  expenditures  of  $130,400,  and  that 
the  companies  have  paid  in  dividends  $54,000  more  than  during 
1901.  The  following  statement  will  show  the  material  points  of 
difference  between  the  reports: 

Gross  Expen-  Dividends 
Receipts  ditures  Paid 

1902   $8,894,254.41  $5,09:, 290. 79  $540,640.00 
1901   8,137,076.28  4,464.513.22  486,640.00 

Of  the  sixty-three  chartered  companies  in  the  State  fifteen  are 
not  in  operation.  The  majority  of  this  number  have  yet  to  com- 

mence the  construction  of  their  tracks,  the  roads  being  merely 
projected,  and  on  which  work  will  be  started  some  time  in  the 
future.  Nearly  all  of  the  capital  stock  has  been  subscribed  for  in 
the  case  of  these  companies  and  paid  in. 

INTERURBAN  COMPANY'S  QUARTERLY  REPORT 
The  Interurban  Street  Railway  Company,  of  New  York,  reports 

earnings  as  follows: 
Quarter  ended  Dec.  31,  1902 — 

Gross  receipts   $3,875,179 
Operating  expenses   1,920,084 

Net  earnings   $1,955,095 
Other  income   185,185 

Total  net   $2,140,280 
Fixed  charges   2,187,838 

Deficit    $47,558 
Cash  on  hand,  $1,081,763;  profit  and  loss  deficit,  $55,802. 
The  balance  sheet  of  the  company  as  of  Dec.  31,  1902,  shows: 

ASSETS 
Cost  of  road,  etc   $509,332 
Stocks  and  bonds   5,898,143 
Construction  Mount  Vermm  Division   3.905 
Accrued  interest   170 
Supplies  on  hand   82,808 
Open  accounts   985,326 
Cash  on  hand   1,081,764 
Prepared  insurance   40,731 
Open  accounts   2,606.908 
Contract  account  with  Metropolitan  Street  Railway.  ..  7,202,000 
Profit  and  loss  deficiency   55,803 

Total    $18,466,891 
LIAniLTTIES 

Capital    $5,880,000 
Three  per  cent  debenture  notes   2,640,000 
Taxes  accrued   329,061 
Rentals  accrued   723,15s 
Open  accounts   577,596 
Due  for  supplies   i.i 73. 059 
Open  accounts   7,144,019 

Total   18,466,891 
President  Vreeland,  of  the  company,  is  quoted  as  stating  that 

the  deficit  of  $47,558  was  due  to  the  coal  strike,  which  increased 
the  cost  of  power  from  three  to  five  times  the  normal  in  a  large 
part  of  the  time  covered  by  that  report,  and  also  in  a  less  degree  to 
the  fact  that  in  this  quarter  the  increased  wage  schedule  on  the 
Metropolitan  system  went  into  efifect. 

THE^ELECTRIC  CLUB  OF  PITTSBURG 

The  first  annual  report  of  the  Electric  Club,  of  Pittsburg,  Pa., 
is  issued  in  the  form  of  an  attractive  booklet  under  date  of  March 

19,  1903,  the  anniversary  of  the  club's  organization. 
This  pamphlet,  of  artistic  design  and  illustration,  gives  the  con- 

stitution and  membership  of  the  club,  the  scope,  plans  and  per- 
sonnel of  the  various  committees  and  an  outline  of  the  work  ac- 

complished and  proposed. 
A  feature  of  this  work  which  has  proven  very  valuable  is  the 

ffirmation  of  classes  for  the  study  of  technical  subjects  under  the 
instruction  of  engineers  of  the  Westinghouse  Electric  &  Manufac- 

turing Company.  These  classes,  or  sections,  constitute  "self-ex- 
citing" engineering  societies  within  the  parent  body,  each  section 

pursuing  a  separate  and  definite  line  of  study. 
As  a  further  aid  there  is  a  well-equipped  technical  library,  in- 

cluding the  various  electrical  and  mechanical  magazines. 

But  that  "Jack"  may  not  be  a  "dull  boy,"  the  social  side  of  life 
is  directed  by  the  committees  in  charge,  of  which  not  the  least 
is  that  known  as  the  "ladies'  committee" — an  ever-to-be-desired 
element  in  any  club. 

ELECTRIC  CAR  HOLD-UPS  IN  CALIFORNIA 

For  the  third  time  since  Feb.  18  electric  cars  operating  in  the 
vicinity  of  Los  Angeles,  Cal.,  have  been  held  up  in  true  Western 
style.  In  each  of  these  hold-ups  the  bandits  made  good  their 
escape,  and  this  despite  the  fact  that  in  the  last  hold-up,  which 
occurred  March  21,  one  passenger  was  killed  and  three  wounded. 
The  first  hold-up  was  that  of  a  car  of  the  Los  Angeles  &  Pasadena 
Electric  Railway,  and  was  carried  out  half-way  between  the  two 
cities  by  two  masked  highwaymen.  There  were  thirty-two  pas- 

sengers on  the  car.  fifteen  of  whom  were  women.  It  is  estimated 
that  the  robbers  secured  $500  in  money,  fifteen  gold  watches, 
numerous  rings  and  other  jewelry.  Only  one  shot  was  fired,  and 
that  was  intended  for  a  passenger  who  refused  to  give  up  his money. 

The  second  hold-up  was  that  of  a  car  of  the  Central  Avenue  line 
of  the  Los  Angeles  Railway  Company,  on  the  night  of  March  15. 
This  hold-up  was  executed  by  a  woman,  who  had  as  accomplices 
two  men.   The  conductor  of  the  car  was  relieved  of  $35. 

The  third  and  most  atrocious  of  the  series  occurred  on  March 

22,  on  the  Los  Angeles-Pacific  Railway  Company's  line,  between 
Los  Angeles  and  Santa  Monica.  It  was  executed  at  the  head  of  a 
deep  cut.  The  robbers  had  placed  a  steel  rail,  a  large  bench  and 
a  cement  barrier  on  the  track.  The  motorman  saw  the  obstruction 
when  the  car  was  several  hundred  yards  from  it,  and  at  once  turned 
ofl^  the  current  and  ran  slowly  to  the  place.  The  moment  the  car 
struck  three  masked  men  sprang  from  the  weeds  alongside  the 
track.  One  boarded  the  front  end  of  the  car  and  the  other  two  the 
rear  end.  The  first  man  commanded  the  passengers  to  put  up 
their  hands,  and  when  one  of  them  did  not  comply  he  fired  a  shot. 
The  passenger  returned  the  fire,  and  then  the  other  two  highway- 

men began  shooting  right  and  left  through  the  car.  In  all  four 
passengers  were  struck  by  the  bullets,  one  man  being  shot  dead, 
while  the  others  were  severely  injured.  The  robbers  secured  no 
bounty.  A  reward  of  $1,000  will  be  awarded  by  the  company  for 
the  capture  of  each  of  the  robbers. 

THE  ANNUAL  FIGHT  IN  CONNECTICUT 

The  prediction  made  some  weeks  ago  that  the  present  session 
of  the  Legislature  of  Connecticut  would  record  the  fiercest  war 
that  has  yet  been  waged  at  Hartford  between  the  steam  and 
electric  railway  interests  in  Connecticut  is  being  borne  out.  Ever 
since  the  opening  of  the  session  there  have  been  serious  tilts  be- 

tween the  interests,  but  it  is  the  plan  to  repeal  the  present  railroad 
law,  now  before  the  joint  judiciary  committee,  that  is  receiving  the 
attention  of  all  the  railroad  interests  of  the  State,  besides  scores 
of  outside  interests.  However,  in  the  present  struggle  there  is  not 
the  clean  cut  division  of  the  steam  and  electric  railway  interests 
that  has  characterized  most  of  the  other  struggles  for  supremacy, 
for  there  is  a  division  in  which  steam  and  electrics  combined  are 
arrayed  against  steam  and  electrics  combined.  In  fact,  the  real 
struggle  seems  to  be  between  the  resident  steam  and  electric  rail- 

way interests  in  the  State  and  the  proposed  Middletown  &  New 
Haven  Railroad  and  the  Middletown  &  Hartford  Railroad.  Both 
of  these  companies  are  promoted  by  the  same  interests,  and  under 
the  present  railroad  laws  have  the  right  to  condemn  land  and 
build  their  lines.  As  has  previously  been  stated  in  the  Street 
Railway  Journal  the  companies  plan  to  build  between  New 
Haven,  Middletown  and  Hartford,  paralleling  the  New  York,  New 
Haven  &  Hartford  Railroad. 
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Demanding  repeal  of  the  present  law  appear  representatives 
of  the  New  York,  New  Haven  &  Hartford  Raih-oad,  the  majority 
of  the  street  railways,  and  the  Connecticut  Lighting  &  Railway 
Company,  agent  of  the  Philadelphia  United  Gas  Improvement 
Company.  Against  the  measure  to  repeal  the  law  appear  the 
Connecticut  representatives  of  James  F.  Shaw  &  Company  and 
Gay  &  Company,  bankers,  of  Boston,  who  are  financing  the  New 
Haven  &  Middletown  Company  and  Middletovvn  &  Hartford 
Company ;  the  old  Connecticut  Western  extension  people  and 
the  Vermont  Central  Railroad.  Seventy  members  of  the  House, 

belonging  to  the  Farmers'  Association,  have  also  placed  them- selves on  record  as  opposing  the  repeal  bill. 
If  the  repeal  measure  passes  it  will  mean  that  in  the  future 

no  railroad  company  can  be  incorporated  in  Connecticut  without 
the  permission  of  the  General  Assembly.  It  will  cut  out  all 
foreign  corporations  from  building  roads  in  the  State,  and  give 
to  the  Legislature  unprecedented  control  of  the  railroad  situation. 

IRISH  TRAMWAYS 

An  interesting  Parliamentary  paper  dealing  with  Irish  tram- 
ways has  been  issued  by  the  Board  of  Trade.  Twenty-five  years 

ago  the  amount  of  capital  authorized  for  the  construction  of  tram- 
ways in  this  country  was  £739,076.  In  June  last  the  figures  were 

£3,338,802,  of  which  sum  £2,077,652  had  been  paid  up,  and 
£2,825,928  actually  expended.  In  1878  there  were  only  32  miles 
open  for  public  traffic,  while  163  miles  were  available  in  1902.  Last 
year  there  were  1290  horses  and  596  cars  employed  in  the  trafific. 
The  number  of  persons  who  traveled  on  tramcars  in  Irel.-itid  in 
1878  was  8,878,859.  Last  year  the  number  had  increased  to  81,567,- 
477.  The  gross  receipts  in  1902  amounted  to  £439,569,  while  the 
working  expenses  were  £294,193,  leaving  the  net  receipts  at 
£145,376.  There  are  at  present  in  Ireland  161  miles  of  tramway, 
divided  as  follows:  Electric,  89  miles;  steam,  29  miles;  horse,  43 
miles.  The  aggregate  number  of  miles  run  in  1902  by  all  these 
cars  was  11,286,273.  There  are  twenty  independent  systems  in 
Ireland,  the  principal  of  which  are  in  Belfast,  Dublin  and  Cork. 
The  amount  of  money  expended  in  the  construction  of  the  Dublin 
lines  has  been  up  to  the  present  £1,861,972.  The  Belfast  Street 
Tramways  Company,  which  has  working  control  over  the  Belfast 
&  Ligoniel  and  the  Belfast  Corporation  lines,  as  well  as  its  own 
lines,  has  31  miles  open,  upon  which  £440,851  has  been  expended. 
The  Cork  Electric  Tramway  Company  has  control  of  15  miles  of 
lines,  and  the  capital  expended  on  the  system  up  to  June  30  last 
was  £172,342. 

ELECTRIC  RAILWAY  PROPOSITIONS  IN  ONTARIO 

There  has  been  presented  to  the  Ontario  Legislature,  which 
went  into  session  on  March  10,  a  batch  of  electric  railway  pro- 

posals which  provide  for  the  construction  of  new  roads,  the  ex- 
tension on  a  considerable  scale  of  roads  now  in  operation,  and  the 

building  of  municipal  lines.  Incorporation  is  asked  for  a  road  to 
run  from  Stratford  along  the  Huron  Road  through  Sebringville 
to  Mitchell  and  the  townships  of  Downie  and  Blanchard,  and 

West  Zorra  to  St.  Mary's  and  Embro.  A  somewhat  similar  pro- 
posal is  that  embodied  in  an  act  to  incorporate  a  radial  railway 

company  which  proposes  to  run  through  the  townships  of  West 
Zorra  and  North  Oxford  to  Beachville,  through  East  Zorra  and 
West  Zorra  to  Woodstock,  through  West  Zorra  and  Downie  to 

Stratford,  and  through  East  Nissourie  or  Downie  to  St.  Mary's. 
The  city  of  St.  Thomas  is  applying  for  a  commission  to  place 

its  street  railway  system  in  the  hands  of  a  board  of  commissioners 
and  for  the  right  to  build  to  Port  Stanley  through  Yarmouth 
Township. 
A  charter  is  asked  for  the  Sarnia,  Petrolia  &  St.  Thomas  Rail- 

way, which  proposes  to  connect  Sarnia  and  St.  Thomas  by  way 
of  Petrolia.  The  right  to  operate  ferries  from  Sarnia  to  Port 
Huron  is  also  asked. 

Application  is  made  for  a  charter  for  the  Lcjndon,  Parkhill  & 
Grand  Bend  Electric  Railway  Company.  The  plan  of  this  com- 

pany is  to  build  from  a  point  on  the  south  shore  of  Lake  Huron 
through  the  townships  of  Stephen,  McGillivry,  West  Williams, 
East  Williams,  Lobo  and  London  to  the  city  of  London,  taking  in 
the  town  of  Parkliill. 

A  bill  has  been  presented  in  lieliall  of  the  Huron  &  Bruce  Elec- 
tric Railway  Company  amending  its  charter  and  changing  its 

name  to  the  Ontario  West  Shore  Electric  Railway  Company,  It 
proposes  to  run  from  Dungannon  to  Lucknow,  Walkcrton  .-ind 
West  Wawanosli  and  East  Wawanosh,  to  connect  with  the 
Canadian  Pacific  Railway  at  Wingham.    The  company  also  wishes 

to  connect  with  London  and  Sarnia,  a  proposal  which  was  de- 
feated at  the  last  session  of  Parliament. 

Another  application  seeks  to  extend  the  powers  of  the  Guelph 
Radial  Railway  to  enable  it  to  build  lines  to  surrounding  towns 
and  villages,  including  Elora,  Fergus,  Arthur,  Mount  Forest, 
Erin,  Puslinch  Lake,  Gait,  Hespeler  and  Preston. 
An  application  which  will  largely  increase  the  electric  systems 

of  the  Niagara  Peninsula  is  one  to  incorporate  the  Niagara, 
Queenston  &  St.  Catharines  Railway.  This  company  has  in 
view  a  triangular  system  which  will  connect  Queenston  with 
Niagara-on-the-Lake,  St.  Catharines  and  Queenston. 
The  Toronto  &  Mimico  Electric  Railway  &  Light  Company, 

under  the  control  of  the  Toronto  Street  Railway  Company,  is 
renewing  its  application  for  the  right  to  build  through  York,  Peel, 
Halton  and  Wentort  Counties  to  Hamilton. 
The  Toronto  Suburban  Railway  is  seeking  permission  to  extend 

its  road  on  Davenport  Road  through  York  Township  and  the 
city  to  East  Toronto  and  Little  York. 
The  city  of  Ottawa  is  applying  for  power  to  incorporate  and 

build  a  street  railway  system  of  its  own. 
The  North  Lanark  Railway  is  seeking  permission  to  extend  its 

line  eastward  to  Ottawa  and  west  to  the  Madawska  River,  in 
Renfrow  County. 

Reincorporation  is  sought  for  the  Kingston  &  Gananoque  Elec- 
tric Railway  Company,  whose  charter  has  lapsed. 

ANOTHER  NEW  YORK-NEW  JERSEY  TUNNEL 

The  Hudson  &  Manhattan  Railroad  Company,  of  New  York 
city,  was  incorporated  March  20,  with  a  capital  of  $3,000,000,  to 
construct  a  tunnel  railroad  approximately  i  mile  long  from  Broad- 

way and  Cortlandt  Street,  New  York  city,  under  the  bed  of  the 
Hudson  River  to  the  boundary  line  of  the  State  of  New  Jersey, 
there  to  connect  with  the  railroad  of  a  New  Jersey  corporation 
extending  westwardly  to  a  point  in  Jersey  City.  The  directors  of 
the  company  are:  George  P.  Lester,  of  Bloomfield,  N.  J.;  How- 

ard Slade  and  William  H.  Siegel,  of  New  York  city;  Clinton 
Graham,  of  Flushing;  Robert  Maroney,  Charles  H.  Aron,  James 
Davidson  and  A.  F.  Richter,  of  Brooklyn;  A.  B.  Proctor,  Jr.,  of 
Boonton,  N.  J. 

William  G.  McAdoo,  president  of  the  New  York  &  New  Jersey 
Railroad  Company,  which  is  building  a  tunnel  from  Fifteenth 
Street,  Jersey  City,  to  Morton  Street,  New  York,  is  interested  in 
the  new  company,  but  he  refuses  to  discuss  the  project. 

It  is  understood,  however,  that  the  plans  for  the  new  tunnel 
have  been  drawn  by  Jacobs  &  Davies,  of  128  Broadway,  New 
York,  the  engineers  who  drew  the  plans  for  the  Pennsylvania 
tunnel  and  also  for  the  one  between  Jersey  City  and  Morton 
Street.  It  is  also  understood  that  they  will  supervise  construction 
work.  Extensive  operations  in  real  estate  in  the  vicinity  of  the 

company's  proposed  New  York  terminal  lead  to  the  statement  that the  terminal  is  already  provided  for. 

BIDWELL  PATENT  DEFEATED 

The  decision  of  Judge  Cochrane,  on  Feb.  20.  1903,  dismissing  the 
suit  of  Benson  Bidwell,  Clara  E.  Bidwell  and  Charles  F.  Bidwell 
against  the  Consolidated  Street  Railway  Company,  of  Grand 
Rapids,  in  the  United  States  Circuit  Court  for  the  Western  Dis- 

trict of  Michigan,  dissipates  the  claims  of  the  Bidwells  of  collect- 
ing large  damages  and  profits  from  the  electric  street  railway 

interests. 
The  basis  for  the  suit  was  patent  No.  318.594,  dated  May  26, 

1885.  by  which  the  Patent  Office  granted  Benson  Bidwell  claims, 
which  the  Bidwells  alleged  broadly  covered  any  and  all  practical 
means  for  propelling  and  lighting  cars  by  electricity  supplied  from 
a  central  station,  and  lighting  the  way  stations  and  track  as  well, 
file  lamps  and  car  motors  being  supplied  with  current  by  a  single 
set  of  conductors  connected  with  the  generating  station. 
The  broadest  in  terms  of  the  claims  of  this  patent  is  the  first, 

which  reads  as  follows: 
1.  In  an  electric  railway,  cars  having  an  electroniolor,  a  line  circiiil,  iiiovalilc 

circuit  connection  between  the  line  circuit  and  .said  niotins,  a  hrancli  circuit  in 
>aid  movable  circuit,  and  an  electric  lamp  with  .switch  mechanism  in  said 
brancli  circuit,  substantially  as  shown  and  described. 

The  third  claim  specifies  branches  for  lamps  and  switches  "along 

(he  line  of  way." The  patent  expired  last  year.  It  should  never  have  been 
granted.  First,  because  the  proposed  use  and  also  the  actual  use 
(if  all  the  elements  found  in  its  claims,  arranged  in  the  same  way, 
,111(1  fur  the  accomplishment  of  the  same  purpose,  had  been  de- 

scribed in  publications  available  to  the  Patent  Office  for  some 
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years  prior  to  Aug.  14,  1884,  when  the  apphcation  for  the  patent 
was  filed;  and,  second,  for  the  reason  that  since  electric  lamps  for 
lighting  a  car  and  station  and  track,  and  a  motor  for  propelling  the 
car,  act  independently  of  one  another  (each  in  its  own  way  pro- 

ducing the  result  for  which  it  is  used,  just  as  if  none  of  the  others 
were  present)  there  is  no  co-operative  action  between  the  lamps 
and  motor  to  produce  a  resultant  or  combined  effect.  Therefore, 
there  appears  to  be  no  basis  for  a  claim  valid  in  law.  In  other 
words,  a  claim  which  includes  lamps  for  lighting  the  car,  stations 
and  track  and  a  motor  for  propelling  the  car,  merely  recites  an 
aggregation  of  independent  devices  and  not  a  combination  of 
interacting  elements,  and  hence  is  not  patentable,  and  ought  not 
to  have  been  allowed. 

The  Bidwells  appear  to  have  forced  several  small  Western  coni- 
panies  during  past  years  to  take  out  licenses  under  the  patent  and 
before  it  was  sustained,  and  also  to  have  organized  companies  to 
collect  damages  for  infringement  from  trolley  companies. 

FORMAL  OPENING  OF  THE  WILKESBARRE-HAZLETON  ROAD 

The  protected  third-rail  interurban  line  between  Wilkesbarre 
and  Hazleton,  Pa.,  which  was  described  in  the  Street  Railway 
Journal,  March  7,  1903,  was  formally  opened  on  March  20  by  the 
officers  of  the  company,  assisted  by  representatives  of  the  business 
interests  of  both  cities.  For  the  present  the  schedule  calls  for  a 
train  in  each  direction  every  two  hours,  and  later  in  the  season 
it  is  proposed  to  operate  on  an  hourly  headway.  This  road  will 
enter  into  direct  competition  with  the  Pennsylvania  and  Lehigh 
Valley  roads,  both  of  which  operate  lines  between  the  cities 
named,  but  the  electric  line  enjoys  many  advantages,  including  a 
shorter  and  more  direct  route,  and  it  will  give  much  more  frequent 
service. 

THE  SITUATION  AT  WATERBURY 

The  situation  at  Waterbury,  Conn.,  where  the  employees  of  the 
local  lines  of  the  Connecticut  Railway  &  Lighting  Company  are 
on  strike,  remains  practically  unchanged.  The  regular  service  of 
cars  is  being  operated  and  more  passengers  are  being  carried 
every  day.  Since  the  breaking  off  of  negotiations  between  the 
representatives  of  the  company  and  the  union  last  week,  no  effort 
has  been  made  to  arrange  further  conferences  between  the  men 
and  the  company.  The  company  states  that  no  concessions  will 
be  made  and  that  the  strikers  will  positively  not  be  reinstated. 
The  rumor  is  revived  that  a  plan  is  being  considered  for  calling 
out  all  employees  of  the  company  on  its  various  lines  throughout 
the  State. 

ORDER  FOR  HEATERS  ON  THE  SUBWAY 

The  Consolidated  Car  Pleating  Company  has  just  closed  a  con- 
tract with  the  Interborough  Rapid  Transit  Company,  of  New 

York,  for  furnishing  12,680  electric  heaters.  Twelve  thousand  of 
the  heaters  are  of  the  panel  type  and  680  of  the  cross-seat  type  for 
cabs.  There  will  be  twenty-four  panel  heaters  in  each  car,  twenty 
of  them  being  placed  under  the  longitudinal  seats  and  four  under 
stationary  cross-seats,  which  are  to  be  paneled. 
The  panel  heaters  are  of  Consolidated  standard  construction 

with  cast-iron  front  and  back,  but  somewhat  smaller  than  those 

shown  in  the  company's  catalogue.  In  an  equipment  of  twenty- four  panel  heaters  and  two  cab  heaters  there  will  be  i  mile  of  wire 
per  car  used  in  the  heater  coils.  The  heater  fronts  are  to  be 
finished  in  black  japan,  and  the  heaters  will  be  arranged  for  three 
gradations  of  heat. 

This  order  was  awarded  to  the  Consolidated  Company  in  com- 
petition with  the  other  car  heating  companies  and  after  com- 
petitive tests.  It  is  the  largest  order  ever  placed  for  electric 

heaters  with  the  exception  of  the  Manhattan  Railway  order  for 
21.600  heaters,  given  the  Consolidated  Company  in  July,  1901. 
The  Consolidated  Company  has  received  the  following  large 

orders  during  the  last  three  weeks:  Manhattan  (Elevated)  Rail- 
way, of  New  York,  2300  panel  heaters  and  125  cab  heaters;  St. 

Louis  &  Suburban  Street  Railway,  equipments  for  100  cars,  six- 
teen heaters  per  car;  Ford,  Bacon  &  Davis,  equipments  for  thirty 

cars  for  Kansas  City,  twelve  heaters  per  car,  and  twenty-five 
equipments  for  Nashville;  Washington  Railway  &  Electric  Com- 

pany, equipments  for  twenty  cars. 
The  orders  for  the  St.  Louis  &  Suburban  and  for  the  Kansas 

City  cars  were  taken  by  the  Chicago  office;  all  others  by  the  New 
York  office. 

A  BILL  FOR  MUNICIPAL  OWNERSHIP  IN  MICHIGAN 

There  is  now  before  the  Legislature  of  Michigan  a  bill  looking 
to  the  complete  ownership  by  municipalities  of  their  streets,  as 
especially  giving  them  the  power  to  construct,  purchase,  condemn 
or  otherwise  acquire,  own  or  operate  street  railways.  This  bill, 
drawn  primarily  for  the  purpose  of  paving  the  way  for  municipal 
ownership  in  Detroit,  where  franchises  are  shortly  to  expire,  is 
permissive  only.  It  gives  authority  to  the  Legislature  to  pass  acts 
to  enable  any  city  to  hereafter  acquire — when  existing  franchises 
expire — the  ownership  of  street  railway  tracks.  Under  it  also, 
by  the  same  legislative  provision,  the  city  may  operate  street  rail- 

ways in  the  future  when  it  becomes  the  owner  of  the  tracks  and 
facilities.  But  the  city  cannot  acquire  the  tracks  except  by  per- 

mission-of  the  Legislature,  supported  after  the  legislative  enact- 
ment, by  the  authority  of  the  Common  Council  and  the  vote  of 

the  citizens. 
It  gives  authority  as  an  abstract  principle  that  may  in  the  future 

become  operative,  when  circumstances  make  it  necessary  and  the 
people  vote  for  it.  Nor  does -it  authorize  any  changes  of  owner- 

ship or  operation  except  under  lawful  means  when  the  franchises 
terminate,  and  then  only  upon  fair  terms  01'  purchase  for  the 
physical  property,  and  under  the  regulation  of  the  Constitution, 
which  provides  that  private  property  shall  not  be  taken  except  by 
due  process  of  law  and  for  a  i.ust  compensation. 

In  short,  the  privilege  is  given  to  the  city  to  own  street  railway 
tracks,  if  the  Legislature,  at  any  time  in  the  future,  allows  that 
privilege  by  an  enabling  act,  and  then  only  by  a  vote  of  the  people; 
and  it  is  further  stipulated  that  no  acquisition  of  property  shall 
take  place  until  the  franchise  has  expired  and  the  right  to  use  the 
street  has  ceased.  

NEW  PUBLICATIONS 

Die  Strassenbahnen  in  den  Vereinigten  Staaten  von  Amerika,  by 
Gustav  Schimpfif,  196  pages,  224  illustrations  and  2  plates. 
Price  6  marks.    Published  by  Julius  Springer,  Berlin. 

That  Mr.  Schimpf?  has  been  a  close  student  of  American  street 
railway  methods,  none  will  gainsay  who  has  read  his  book  just  pub- 

lished on  the  street  railways  of  the  United  States.    This  book 
gives  the  results  of  a  special  study  which  Mr.  Schimpff  made  of 
the  street  railways  in  this  country  two  years  ago,  supplemented  by 
other  information  obtained  by  correspondence  and  otherwise.  All 
branches  of  American  practice  is  described,  but  greater  attention 
is  given,  perhaps,  to  station  construction  than  to  any  other  feature. 
In  the  chapter  on  this  subject  plans  or  sections  of  most  of  the 
latest  and  most  important  stations  are  given,  and  a  table  is  pub- 

lished, extending  over  six  pages,  giving  the  main  dimensions  and 
other  important  data  of  the  principal  stations.    Mr.  Schimpfif  does 
not  indulge  in  comparisons  to  any  extent,  so  that  it  is  not  possible 
to  obtain  his  idea  of  the  relative  merits  of  American  practice  in  this 
or  any  other  department  of  railway  operation  as  compared  with 
that  in  Germany.    Nevertheless  the  treatise  is  exceedingly  interest- 

ing and  reflects  great  credit  on  the  author  and  publisher. 
Conductors  for  Electrical  Distribution,  Their  Material  and  Manu- 

facture, by  F.  A.  C.  Perrine,  A.  M.  D.  Sc.,  287  pages.  Price 
$3.50.    Published  by  D.  Van  Nostrand  Company,  New  York, 

1903 

This  work  is  a  comprehensive  treatise  on  conductors  for  electrical 
distribution,  covering  the  entire  subject  from  the  materials  and 
methods  of  production  to  the  calculation  of  circuits  and  the  use  of 
the  wire  in  the  transmission  of  electrical  current.  A  chapter  is 
devoted  to  insulation  methods  and  material,  testing  and  standards 
for  rubber  covered  wires.  Another  chapter  is  devoted  to  cables, 
their  classification  and  the  methods  and  materials  employed  for 

insulating  them.  Under  "Calculation  of  Circuits"  the  author  con- 
siders numerous  wiring  charts  that  have  been  generally  recognized, 

and  their  application  to  commercial  work.  Many  practical  sugges- 
tions are  presented  in  the  chapters  devoted  to  the  construction  of 

overhead  lines  and  the  construction  of  the  material  employed. 
The  necessity  for  underground  construction,  especially  in  large 
cities,  is  emphasized  and  the  standard  methods  are  fully  described. 

There  is  a  valuable  index  appended  to  this  book,  which  will  be 
appreciated  by  those  who  have  occasion  to  use  it  as  a  work  of 
reference. 
How  to  Become  a  Competent  Motorman,  by  Virgil  B.  Livermore 

and  James  Williams,  232  pages.    Price  $1.00.    Published  by 
D.  Van  Nostrand  Company,  New  York. 

This  is  the  second  edition  of  this  popular  handbook,  which  is  a 
practical  treatise  of  the  proper  method  of  operating  street  railway 
motors.    It  has  been  widely  adopted  as  a  book  of  instruction  for 
motormen,  and  the  plan  of  the  work  is  to  make  it  easily  under- 

stood.   The  authors  occupy  the  positions  of  chief  instructor  and 
shop  foreman  of  the  Brooklyn  Rapid  Transit  Company. 
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Electrical  Problems,  by  William  L.  Hooper  and  Roy  T.  Wells,  8vo., 
cloth;  170  pages,  with  diagrams.  Price  $1.25.  Published  by 
Ginn  &  Company,  Boston. 

This  is  essentially  an  educational  work,  and  contains  sets  of  prob- 
lems typical  of  those  met  with  in  electrical  laboratory  and  engi- 

neering practice,  with  very  brief  treatment  of  the  methods  of  solu- 
tion. It  is  intended  to  meet  the  need  for  collection  of  numerical 

problems  in  the  classes  of  colleges  and  technical  schools,  and  may 
be  divided  under  the  following  headings  :  Twelve  sets  of  prob- 

lems and  calculations  on  combinations  of  electro-motive  forces  and 
resistances  in  series  and  multiple  grouping;  distribution  and  fall  of 
potential  in  railway  and  lighting  circuits,  inductance  of  coils,  ca- 

pacity of  condensers,  thermo-electricity,  electro-chemistry,  and  out- 
put and  efficiency  of  batteries,  generators,  motors,  etc.  (Four  sets 

of  problems  on  combinations  of  alternating  electro-motive  forces 
and  currents  and  the  impedance  of  circuits  with  constant  and  with 
varying  values  of  resistance,  inductance,  capacity,  and  frequency. 
Five  sets  of  problems  on  calculating  and  making  winding  tables  and 
drawings  for  direct  and  alternating-current  armatures,  armature 
reactions,  field  windings,  etc.  Problems  on  winding  and  operation 
of  transformers,  rotary  converters,  and  induction  .motors ;  and  on 
testing  of  dynamos  and  transmission  of  power.  Answers  are  given 
to  all  problems,  many  in  the  form  of  curves  showing  the  effect  of 
varying  the  constants  in\ohed,  such  as  temperature,  frequency, 
capacity,  resistance,  and  inductance.  The  text  contains  about  forty 
explanatory  diagrams. 

The  authors'  experience  in  technical  instruction  has  impressed 
them  with  the  necessity  for  furnishing  a  book  of  this  kind  for 
students  and  others  who  are  engaged  in  practical  engineering 
work. 

 • 

STREET  RAILWAY  PATENTS 

UNITED  STATES  PATENTS  ISSUED  MARCH  17,  1903 
722,691.  Life  Guard  for  Tram  Cars;  G.  Geiger,  Cleveland, 

Ohio.  App.  filed  Dec.  8,  1902.  Comprises  two  independent  fend- 
ers arranged  one  in  advance  of  the  other  and  adapted  to  co-operate 

in  preventing  a  body  or  cbstacle  in  the  path  of  the  car  from  being 
injured. 

722,772,.  Elevated  Railway  Structure;  G.  H.  Thomson,  Ossin- 
ing,  N.  Y.    App.  filed  July  17,  1902.    Details  of  construction. 

722,786.  Divided  Car  Axle  and  Journal  Box;  W.  P.  Westcott, 
Jr.,  Jersey  City,  N.  J.  The  axle  is  divided  at  its  middle,  each 
section  thereof  carrying  a  wheel  rigidly  secured  thereto,  a  journal 
box  for  the  adjoining  ends,  whereby  the  wheels  on  opposite  sides 
of  the  car  are  permitted  to  turn  at  different  speeds  or  to  be  inde- 

pendently locked  against  rotation. 
722,795.  Railway  Coach;  C.  Ansorge,  Chicago,  111.  App.  filed 

Jan.  17,  1902.  Panels  in  the  side  of  the  car  are  automatically  re- 
leased to  provide  exit  from  the  car  in  case  of  accident. 

722,862.  Trolley;  S.  H.  Limbcrt,  Springfield,  Ohio.  App.  filed 
May  8,  1902.  An  arrangement  for  maintaining  the  wheel  upon  the 
wire  in  passing  around  curves. 

PATENT  NO.  723,11.5 

722.989.  Railroad  Car  Brake;  J.  J.  Kennelly,  New  York.  App. 
filed  July  12,  1902.  Details. 

722.990.  Sanding  Device;  J.  J.  Kennelly.  New  York.  App. 
filed  July  16,  1902.  The  actuation  of  the  valve  to  release  the  sand 
at  the  same  time  operates  a  rocking  shaft  to  agitate  the  sand  to 
prevent  it  from  caking. 

722.991.  Rail-Bond  for  Electric  Railways;  T.  Kerr,  London, 
Canada.  App.  filed  Aug.  5,  1901.  The  fish-plate  contains  a  groove 
in  which  the  bond  wire  is  confined. 

722.992.  Rail  Coupling  for  Electric  Railways;  T.  Kerr,  London, 
Canada.  App.  filed  Aug.  5,  190T.  A  modification  of  the  preced- 

ing patent, 
722,995.  Side  Bearing  for  Cars;  H,  D,  Lauchlin,  Chicago,  111. 

App.  filed  April  14,  1902.    Consists  of  the  combination  of  a  bear- 

ing-plate, a  bearing  surface  over  which  the  bearing-plate  is  ar- 
ranged to  reciprocate,  and  an  interposed  anti-friction  device,  the 

surface  of  the  bearing-plate  remote  from  the  anti-friction  engaging 
surface  thereof  being  convex  both  longitudinally  and  transversely. 

723,024.  Locomotive  and  Car  for  Use  on  Single-Rail  Elevated 
Railways;  E.  S.  G.  Rees,  Wolverhampton,  England.  App.  filed 
Dec.  24,  1901.  Relates  to  improved  means  for  checking  the  rock- 

ing of  a  locomotive  or  car  used  upon  single-rail  elevated  railways. 
723,062.  Third-Rail  Insulator;  S.  B.  Stewart,  Jr.,  Schenectady, 

N.  Y.  App.  filed  Sept.  29,  1900.  The  insulator  is  provided  with 
projections  upon  which  the  rail  rests  to  prevent  adherence  thereto 

by  deposits  of  rust. 
723,115.  Circuit-Breaker  for  Third-Rail  Shoes;  M.  M.  Wood, 

Schenectady,  N.  Y.  App.  filed  Aug.  25,  1902.  When  the  shoe 
drops  downward  after  running  off  the  end  of  a  section  of  a  third 
rail  it  opens  the  circuit  to  the  shoe,  so  that  contact  with  other 
objects  will  not  cause  trouble. 

PERSONAL  MENTION 

MR.  CHARLES  JOHNS,  of  London,  Out.,  has  been  appointed 
manager  of  the  St,  Thomas  Street  Railway,  of  St.  Thomas,  Ont. 
MR.  R.  A.  PHILIP,  of  the  Seattle  Electric  Company,  who  has 

been  in  Boston  in  connection  with  some  Western  polyphase  power 
transmission  work,  has  left  for  the  Pacific  Coast. 

MR.  A.  D.  CAMPBELL,  multiple-unit  control  and  equipment 
expert  of  the  Boston  Elevated  Railway  Company,  has  gone  to 
the  Seattle  Electric  Company  to  become  master  mechanic  under 
Manager  Howard  F.  Grant. 
MR.  GUY  W.  BOUDINOT,  for  several  years  private  secretary 

to  Mr.  E.  W.  Moore,  of  the  Everett-Moore  syndicate,  has  re- 
signed to  become  associated  with  Mr.  Carl  S.  Russell,  a  promi- 

nent stock  broker  of  Cleveland. 
MR.  T.  E.  FELT,  formerly  with  the  Cleveland  City  Railway 

Company,  of  Cleveland,  Ohio,  has  been  appointed  superintendent 
of  the  Ohio  Central  Traction  Company,  with  headquarters  at 
Gallon,  Ohio.    He  succeeds  Mr.  E.  A.  Spellman,  resigned, 

MR.  EDGAR  N,  SMITH,  formerly  roadmaster  on  the  Bur- 
lington &  Missouri  River  Railroad,  in  Nebraska,  and  previous  to 

that  with  the  New  York,  New  Haven  &  Hartford  and  the  Boston 
Elevated  Railway,  has  accepted  a  position  with  the  Railway  Ap- 

pliances Company.  He  will  give  his  time  particularly  to  the  Q 
and  C-Bonzano  rail  joint, 
MR,  E.  R.  LARTER,  who  has  been  connected  with  the  Penn- 

sylvania &  JMahoning  Valley  Railway  Company  for  the  last  two 
years  in  the  capacity  of  superintendent  of  shops,  is  in  the  East 
studying  power  houses,  repair  shops  and  methods  of  the  street 
railways  of  the  large  cities.  Mr.  Larter  has  resigned  his  position 
with  the  Mahoning  Valley  Company,  and  has  not  decided  upon  his 
future  location. 
MR.  HOWARD  ABEL,  president  of  the  New  Hampshire 

Traction  Company,  has  resigned,  and  Mr.  Charles  H.  Tenney, 
of  Hartford,  Conn.,  vice-president  of  the  New  Hampshire  Trac- 

tion Company,  has  been  elected  as  Mr.  Abel's  successor.  General Superintendent  Charles  R.  Fredericks,  of  Chicago,  who  has  been 
identified  with  the  company,  has  severed  his  connection  in  that 
capacity.  Mr.  Frank  V.  Dunham,  of  Chicago,  who  had  charge  of 
the  amusement  resorts  last  year,  has  also  resigned,  and  General 
Manager  Franklin  Woodman  now  has  full  charge  of  the  system. 

The  two  latter  vacancies,  according  to  Manager  Woodman's  state- ment, will  in  all  probability  remain  unfilled, 

MR,  OREN  ROOT,  JR,,  who  has  been  assistant  general  man- 
ager of  the  Metropolitan  Street  Railway  Company,  of  New  York, 

has  just  been  appointed  general  manager  of  the  company,  Mr. 
Root  is  only  twenty-nine  years  of  age,  and  has  been  associated 
with  the  Metropolitan  Street  Railway  Company  for  nine  years. 
He  joined  the  company  soon  after  graduation  at  Hamilton  Col- 

lege, and  has  served  in  practically  every  capacity  connected  with 

the  operating  department.  Mr.  Root's  first  position  was  with  a 
construction  gang  laying  track,  after  which  he  was  appointed 
timekeeper.  Later  he  was  appointed  a  motorman  on  the  system, 
and  after  he  had  served  in  that  capacity  for  some  time  he  was 
promoted  to  be  a  conductor.  In  all  of  these  departments  Mr.  Root 
showed  a  capacity  for  doing  hard  work  and  doing  it  well.  After 
a  connection  with  the  system  of  about  two  years  he  was  selected 
by  Mr.  Vreeland  as  his  assistant.  In  this  position  he  demon- 

strated his  thorough  knowledge  of  street  railway  affairs  as  well 
as  his  operating  ability,  and  was  finally  appointed  assistant  general 
manager  of  the  company.  Mr.  Root  has  presented  several  papers 
before  the  State  and  National  Associations  on  operating  topics. 
?Ie  is  a  son  of  Professor  Root,  head  of  the  mathematical  depart- 

ment at  Hatnilton,  and  is  a  nephew  of  Secretary  of  War  Elihu 
Root. 
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CONSTRUCTION  NOTES 

FLORENCE,  ALA.— The  City  Council  has  granted  franchises  to  J.  W. 
Worthington  and  associates  for  the  right  of  way  through  the  streets  of 
Florence  for  an  electric  railway  to  be  run  from  Tuscumbia  and  Sheffield  and 
for  the  lighting  of  the  city.  The  franchises  cover  a  period  of  thirty  years  and 
require  that  the  work  shall  be  comnienced  in  thirty  days  and  be  completed 
in  eight  months. 
BIRMINGHAM,  ALA.— Papers  have  been  filed  in  the  probate  office  grant- 

ing rights  of  way  to  the  Metropolitan  Rapid  Transit,  Light  &  Power  Company 
for  the  building  of  a  railroad  line  in  the  vicinity  of  North  Birmingham.  The 
corporation  mentioned  is  one  within  the  Birmingham  belt,  and  its  filing  of  the 
right-of-way  grants  means  that  the  latter's  lines  are  to  be  considerably  extended 
in  the  near  future,  completing  its  belt  circuit  of  Birmingham's  industries. 
NEW  DECATUR,  ALA. — The  question  of  granting  an  electric  railway 

franchise  to  W.  R.  Hall,  of  Selma,  Ala.,  and  associates  has  been  referred  by 
the  City  Councils  of  both  Decatur  and  New  Decatur  to  the  street  committees 
for  investigation. 
SAN  FRANCISCO,  CAL.— Three  surveys,  said  to  have  been  made  for  the 

North  Shore  Railway  Company,  have  just  been  completed  from  a  point  be- 
tween Manzanita  and  Millwood  stations  to  Bolinas,  with  the  admitted  in- 

tention of  building  an  electric  railway  to  connect  Bolinas  with  the  main  line 
of  the  North  Shore  Railway. 
SAN  MATEO,  CAL.— The  South  San  Francisco  Railroad  &  Power  Com- 

pany has  been  incorporated  with  a  capital  stock  of  $100,000,  to  build  13%  miles 
of  electric  road  in  South  San  Francisco  and  San  Mateo.  The  principal  stock- 

holder of  the  company  is  William  J.  Martin,  secretary  of  the  South  San 
Francisco  Land  Company. 
LOS  ANGELES,  CAL. — The  Pacific  Electric  Railway  Company,  the  Southern 

Pacific  and  several  prominent  Eastern  capitalists  are  said  to  be  interested  in 
a  gigantic  enterprise  to  make  the  harbor  town  of  San  Pedro  a  large  seaside  re- 

sort. Between  $800,000  and  $1,000,000  are  to  be  spent  in  constructing  a  hotel, 
bathhouse,  observatory  and  pavilion.  The  proposed  site,  consisting  of  many 
acres,  is  on  the  high  bluff  overlooking  the  outer  harbor.  Both  railroad  com- 

panies own  valuable  railway  franchises  crossing  and  surrounding  the  grounds. 

LOS  ANGELES,  CAL. — A  number  of  Los  Angeles  capitalists  are  interested 
in  an  electric  railway  venture  in  Lake  County,  under  the  name  of  the  Clear 
Lake  Electric  Railway  &  Power  Company.  Articles  of  incorporation  have  just 
been  filed,  with  a  capital  stock  of  $1,000,000,  and  local  stockholders  are  Dr. 
W.  R.  Prather,  owner  of  Adams  Springs;  W.  C.  Phillips,  H.  C.  Healey,  W.  H. 
Hartwell  and  H.  R.  Bingham.  The  road  is  to  run  between  Cloverdale  and 
Lakeport,  Cal.,  a  distance  of  about  40  miles.  It  will  touch  all  the  principal 
places  in  Lake  County,  and  tap  a  thickly-settled  section  of  country  that  is  with- 

out railway  connections.  At  Cloverdale  the  road  will  make  connections  with  the 
North  Pacific  Coast  Railroad. 
LOS  ANGELES,  CAL.— The  first  electric  car  to  enter  San  Pedro  from 

this  city  was  on  March  11,  over  the  interurban  line  of  the  Los  Angeles  Trac- 
tion Company.  No  freight  cars  will  run  over  the  line  for  the  present,  al- 

though they  are  provided  for  in  the  franchise. 
LOS  ANGELES,  CAL.— Five  acres  of  land  have  been  purchased  at 

Fifteenth  and  Alameda  Streets  by  H.  E.  Huntington  to  be  used  in  the  con- 
struction of  additional  car  shops  for  the  Pacific  Electric  Railway  Company. 

SAN  BERNARDINO,  CAL.— The  Redlands  line  of  the  San  Bernardino 
Valley  Traction  Company  has  been  placed  in  operation.  It  connects  San 
Bernardino  and  Redlands. 
VISALIA,  CAL. — The  franchise  for  the  construction  of  an  electric  railway 

through  Tulare  County,  as  applied  for  by  John  Hays  Hammond,  of  New 
York,  and  Harold  Wheeler,  is  to  be  sold  at  public  auction  on  April  S. 
Eugene  L.  Scott  is  County  Clerk. 
LOS  ANGELES,  CAL. — In  addition  to  the  six  applications  recently  made 

by  the  Los  Angeles  Railway  Company  for  franchises  covering  about  9  miles 
more  of  city  streets,  six  other  applications  for  franchises  have  been  filed 
with  the  City  Council.  The  latter  applications  cover  about  11  miles  of  streets. 
The  latest  applicants  are  City  Treasurer  W.  H.  Workman,  Lee  A.  McConnell 
and  M.  T.  Collins.  They  want  three  franchises,  while  Alexander  Culver  would 
also  take  three.  Culver's  petitions  are  thought  to  have  real  estate  subdivision 
interests  in  the  suburbs  back  of  them.  One  of  the  petitions  by  the  Work- 

man aggregation  is  east  on  Seventh  Street  to  Boyle  Heights,  a  number  of 
miles,  through  what  lacks  but  a  block  or  two  of  being  the  center  of  the  city. 
DENVER,  COL.— The  Denver  &  Northwestern  Railroad,  which  owns  the 

Denver  Tramway,  is  about  to  let  contracts  for  building  an  electric  railway 
to  be  operated  in  connection  with  the  Denver  Tramway,  from  Denver 
to  Golden,  and  from.  'Henver  to  Boulder.  If  present  plans  are  carried  out work  on  the  roads  will  commence  within  a  month,  any  they  will  be  running 
within  four  months.  Both  lines  will  start  from  Berkeley,  and  the  expense  of 
their  construction  is  estimated  at  $750,000.  The  line  to  Golden  will  be  about 
10  miles,  and  to  Boulder  about  22  miles.  The  formal  incorporation  of  the  two 
new  roads  will  shortly  be  made.  As  the  survey  has  already  been  completed 
it  will  not  take  long  to  lay  the  rails  after  the  start  is  made. 
MERIDEN,  CONN. — It  is  announced  that  a  third-rail  electric  service  will 

be  established  between  Meriden  and  Middletown  by  the  New  York,  New 
Haven  &  Hartford  Railroad.  The  Meriden  Division,  which  runs  from  Water- 
bury  to  Middletown,  will  be  electrically  equipped  between  this  city  and 
Middletown  soon,  so  it  is  said,  and  it  is  expected  a  third-rail  service  will  also 
be  established  between  Meriden  and  Waterbury. 

DANBURY,  CONN. — The  Westchester  Traction  Company,  which  owns  the 
Danbury  &  Harlem  Traction  Company,  is  making  arrangements  for  an  early 
resumption  of  construction  operations  on  the  interstate  electric  railway  between 
Danbury,  Conn.,  and  Goldens  Bridge,  N.  Y. 
WASHINGTON,  D.  C— It  is  understood  that  the  Capital  Traction  Company 

will  extend  its  Chevy  Chase  line,  which  now  extends  from  Washington  to 
Chevy  Chase  Lake,  to  Rockville,  Md.,  in  the  near  future. 

WILMINGTON,  DEL.— The  Morton  Traction  Company,  of  Wilmington, 
Del.,  capitalized  at  $100,000,  has  been  incorporated  by  Elzy  B.  Van  Atta,  of 
New  York  city;  Frank  A.  Field,  Samuel  K.  McCall,  Samuel  S.  Morton,  of 
York,  Pa.;  David  H.  Lincoln,  Oi  Marion,  Ohio. 

JACKSONVILLE,  FLA.— D.  M.  Baker,  of  Jacksonville,  has  been  awarded 
the  contract  for  building  4  miles  of  line  here  for  the  North  Springfield  Street 
Railway  Company. 

ATLANTA,  GA. — Application  has  bt'en  made  to  the  Secretary  of  State  for  a 
charter  for  the  Piedmont  Electric  Railway  Company,  which  is  to  build  an 
electric  railway  from  Atlanta  to  Rosweil  and  from  Roswell  through  Alpharetta 
to  Gumming.  The  capital  stock  will  be  $500,000.  The  incorporators  named  in  the 
petition  are  E.  S.  Brazelton.  of  Birmingham,  Ala.;  Charles  S.  Kingsbery,  E. 
C.  Akins  T.  J.  Hightower,  C.  W.  Hunnicutt,  John  P.  Stocks,  H.  L.  Hunter. 
B.  F.  Cilrtis,  Charles  K.  Maddox,  F.  M.  Stocks,  Thomas  F.  Stocks,  R.  E. 
Bondurant,  J.  A.  Tiller  and  John  Burnett,  of  Atlanta. 
BOISE,  IDAHO. — The  County  Commissioners  have  granted  to  the  Inter- 

inountain  Electric  Railway  Company  a  franchise  to  construct  and  operate 
an  electric  railway  over  certain  highways  of  the  county.  The  life  of  the  grant 
is  fifty  years. 

GALESBURG,  ILL.— The  Galesburg  &  Aledo  Interurban  Railway  will  be 
incorporated  to  build  the  proposed  electric  railway  from  Galesburg  and  Aledo. 
The  company  will  organize  as  follows:  Luke  W.  Sanborn,  president;  C.  L. 
Gerould,  secretary  and  treasurer;  J.  J.  Welsh,  attorney. 
ROCKFORD,  ILL. — The  material  for  the  new  Freeport  line  has  been 

purchase,  right  of  way  completed  and  all  arrangements  made  for  building,  so 
when  the  frost  leaves  the  ground  construction  work  will  be  begun.  It  is 
hoped  that  the  line  will  be  completed  by  November. 

ROCKFORD,  ILL. — The  Rockford  &  Interurban  Railway  Company  is  re- 
laying about  7  miles  of  track  with  70-lb.  rails.  The  company  has  applied  to  the 

Council  for  a  franchise  to  build  a  number  of  new  lines. 
MOLINE,  ILL. — The  Illinois  Electric  Railway  Company  has  been  incor- 

porated to  construct  an  electric  railway  to  connect  Galesburg,  Monmouth, 
Aledo,  Moline,  Rock  Island  and  Macomb.  The  amotmt  of  the  capital  stock 
is  $10,000,  divided  into  one  hundred  shares  of  $100  each.  The  incorporators 
and  members  of  the  first  board  of  directors  are:  John  S.  Brown,  I.  M.  Kirk- 
patrick  and  William  H.  Sexton,  of  Monmouth,  111.;  Robert  P.  McGeehan,  of 
Kansas  City,  Mo.,  and  James  E.  Gregg,  of  Colorado. 
CHICAGO,  ILL. — The  extension  of  the  South  Side  Elevated  Railroad  to 

Englewood.  which  was  undertaken  under  the  nam  of  the  Southwestern 
Railroad  Company,  has  been  reported  upon  favorably  by  the  Council  commit- 

tees on  streets  and  alleys. 
CHICAGO,  ILL. — The  Chicago,  Riverside  &  La  Grange  Railroad  Company 

was  granted  an  ordinance  March  16  for  a  half-mile  of  track  on  West  Twenty- 
Second  Street,  to  connect  with  the  tracks  of  the  suburban  railroad. 

FORT  WAYNE,  IND.— R.  S.  Vivian,  of  Chicago,  has  applied  to  the  County 
Commissioners  for  a  franchise  for  the  construction  of  an  electric  railway. 
The  plan  of  Mr.  Vivian  and  his  associates  is  to  build  to  connect  Fort  Wawne, 
Hicksville  and  Bryan.  The  line  will  be  known  as  the  Fort  Wayne,  Hicksville 
&  Bryan  Railway. 
MUNCIE,  IND.— It  is  stated  that  the  Muncie,  Hartford  City  &  Fort  Wayne 

Traction  Company,  which  recently  began  to  operate  between  Muncie  and 
Hartford  City,  will  buy  the  franchise  of  the  Muncie  &  New  Castle,  and  ex- 

tend its  line  south  to  New  Castle,  19  miles. 
MISHAWAKA,  IND. — The  Common  Council  is  to  be  asked  to  grant  a  fran- 

chise to  a  new  company,  which  proposes  to  build  an  electric  railway  from 
Mishawaka  southward.  It  is  to  reach  Osceola,  Wakarusa,  Etna  Green,  Nap- 
panee,  Rochester  and,  ultimately,  Logansport.  Report  says  the  project  will 
be  financed  by  H.  E.  Insley  &  Company,  of  Denver,  Col. 

VINCENNES,  IND. — It  is  said  that  the  proposed  interurban  electric  rail- 
way from  Vincennes  to  Jasper,  Ind.,  is  to  be  extended  from  Jasper  to  Rock- 

port,  Ind.,  and  thence  to  Owensboro,  Ky.,  and  that  the  Union  Trust  Com- 
pany, of  New  York,  will  finance  the  road  with  a  capital  of  $2,000,000.  Accord- 

ing to  report,  work  will  begin  on  the  road  this  summer.  It  will  traverse  a 
hitherto  undeveloped  but  rich  agricultural  and  coal  country.  Vincennes  will 
be  the  headquarters  for  the  road.  N.  H.  Kennedy,  of  Rockport,  is  the  princi- 

pal promoter. INDIANAPOLIS,  IND.— The  Indianapolis  &  Northwestern  Traction  Com- 
pany has  commenced  grading  on  its  extension  from  Lebanon  to  Crawfords- 

ville.    Work  commenced  March  18  at  Crawfordsville. 

MANNING,  lA. — An  electric  railway  is  projected  to  Kimballton  by  the 
Manning  &  Kimballton  Railway  Company. 
LOUISVILLE,  KY. — The  survey  and  estimates  of  construction  of  the 

Louisville,  Anchorage  &  Pewee  Valley  Electric  Railway,  now  known  as  the 
Louisville  &  Eastern  Railway,  have  been  completed  for  the  extension  from 
Lakeland  to  Shelbyville,  and  nearly  all  the  right  of  way  has  been  secured. 
As  soon  as  the  weather  permits  work  will  begin  in  earnest. 
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Franchise  Conditions 

There  is  a  great  deal  of  talk  nowadays  about  competition  for 
the  franchises  which  the  Rapid  Transit  Conmiissioners  still 
iiave  at  their  disposal  for  the  building  of  additional  sections  of 
the  Manhattan  subway  system,  and  the  strenuous  gentleman 

who  occupies  the  post  of  Controller  in  the  present  city  ad- 
ministration is  responsible  in  large  measure  for  the  misinforma- 

tion that  is  current  upon  this  important  subject.  He  has  per- 
sistently and  consistently  opposed  and  hampered  the  builders 

and  backers  of  the  tunnels  now  under  construction,  and  he  is 

doing  everything  in  his  power  to  encourage  the  idea  of  letting 
certain  contracts  for  proposed  lines  now  under  consideration 
to  independent  bidders.  For  instance,  it  is  now  proposed  to 
build  an  independent  subway  on  the  East  Side  for  express 
service  between  lower  Manhattan  and  Harlem,  without  stops  at 

intermediate  points.  It  is  suggested  that  First  y-Vvenue  be  pre- 
served for  this  purpose  and  tiie  independent  East  Side  line  be 

laid  under  Lexington  Avenue,  on  the  original  plans  providing 
for  a  Lexington  Avenue  subway,  but  that  instead  of  ending  at 

Forty-Second  Street,  where  connection  was  to  have  been  made 
with  the  subway  now  building,  it  should  continue  down  the 

avenue  to  Twenty-Fourth  Street,  to  Second  Avenue,  to  Chrystie 
.Street  (where  a  spur  should  be  made  to  the  Williamsburg 

I'ridgc),  under  Chrystie  Street,  under  private  property  to 
Catliarine  Street,  under  Catharine  Street  to  Water  Street,  and 
under  Water  .Street  to  South  Ferry. 

This  extension,  it  will  be  seen,  would  form  an  important  part 
of  the  subway  system,  and  could  not  be  independently  operated 

as  advantageously  to  the  city,  the  residents  of  the  district  served 
or  the  operating  company,  as  if  made  a  part  of  the  general  plan. 
yVside  from  the  fact  that  the  success  of  the  entire  subway 
scheme  rests  mainly  upon  the  comprehensive  nature  and  scope 

of  the  enterprise  for  operating  efficiency  and  satisfactory  ser- 
vice, it  is  doubtful  whether  responsible  and  competent  con- 

tractors and  capitalists  could  be  induced  to  engage  in  the  work 

im^ler  the  conditions  proposed  and  in  the  limited  field  assigned 

*^  tl/;m.  Of  course,  it  is  always  possible  to  attract  a  horde  of 
^grafters  to  any  puljlic  work  of  this  kind,  especially  when 
encouragement  is  offered  l)y  a  prominent  official,  but  such 
bidders  would  have  neither  the  means  nor  the  inclination  td 

carry  through  such  an  enterprise  to  successful  completion,  and 
the  city  would  eventually  suffer  through  delays  and  absence  of 
uniformity  in  construction  which  always  accompany  such 
fiascos. 

It  is  not  our  intention  to  complain  of  any  reasonable  con- 
ditions imposed  by  the  Rapid  Transit  Commission  in  this  case 

or  by  city  governments  in  general,  nor  do  we  wish  to  be  under- 
stood as  criticising  any  official  in  the  performance  of  his  duty 

or  for  pr((perly  safeguarding  the  interests  of  the  community, 
but  we  do  protest  against  the  practice  of  nagging  men  and 
corporations  engaged  upon  public  enterprises,  especially  when 
such  an  attitude  is  assumed  for  political  effect,  and  the  equally 

reprehensible  policy  of  employing  questionable  methods  to 
extort  unfair  conditions  from  bidders  upon  franchises.  It  is 

well  for  public  officials  occupying  responsible  positions  to  be 

guided  by  the  same  high  standards  that  prevail  among  broad- 
gage  business  men,  and  abandon  entirely  the  tactics  employed 
liy  ward  heelers  in  petty  positions. 

Proposed  Legislation  in  Connecticut 
The  old  fight  between  steam  and  electric  railroads  is  on  again 

in  Connecticut,  this  time  the  Legislature  l)eing  selected  as  the 
scene  of  battle  and  the  New  York,  New  Haven  &  Hartford 

Railroad  Company  appearing  in  its  favorite  role  as  the  arch 
enemy  of  electric  traction.  It  is  now  proposed  to  repeal  the 

general  railway  law,  and  make  it  necessary  hereafter  for  all 
proposed  electric  railway  companies  to  secure  special  legislation 
to  enable  them  to  establish  new  roads  and  begin  operations 

within  the  State  of  Connecticut.  This  would  result  in  efl'ec- 
tually  stopping  further  development  of  the  electric  railway  in 
that  State,  wherever  the  electrics  would  conflict  with  the  New 

Haven  system,  for  if  tliat  powerful  corporation  can  secure  the 
enactment  of  such  a  sweeping  measure  in  opposition  to  the 
wishes  of  the  community  at  large,  it  would  seem  that  it  ought 
to  have  little  difficulty  in  defeating  any  affecting  only  a 

single  enterprise  and  a  comparatively  small  section. 
The  present  movement  is  especially  interesting  in  view  of  the 

fact  that  the  law,  which  it  is  now  sought  to  repeal,  was  enacted 

in  1873,  at  the  behest  of  the  same  interests  that  are  now 
opposed  to  it.  At  that  time  this  railroad  company,  which  had 

just  consolidated  the  New  York  &  Haven  and  tli(  Hart- 

ford &  New  Haven  roads,  began  a  campaign  against  i'urtlier 
extensions  of  steam  lines  in  Connecticut,  and  secured  the  enact- 

ment of  a  general  railroad  law  in  order  to  relieve  itself  of  tlic 
necessity  of  fighting  inmicrous  projects  brought  forward  in 
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pcutions  for  special  railway  charters  generally  paralleling  its 
lines.  The  general  law  seems  to  have  proved  effective  for  the 
ends  of  the  New  Haven  company,  and  since  its  enactment 
scarcely  any  additional  steam  lines  have  been  built  m  the  State. 

But  the  methods  which  proved  so  eft'ective  in  preventing  com- 
petition from  steam  lines  have  failed  signally  m  controlling 

the  electrical  development,  and  the  Consolidated  has  lost  valu- 
able time  and  prestige  by  opposing  trolley  roads  when  it  should 

have  endeavored  to  take  advantage  of  them  and  utilize  them  as 
feeders.  The  latest  development,  while  a  radical  departure  in 
methods,  is  in  keeping  with  the  policy  of  the  management  of 
the  Consolidated  since  1873,  and  is  consistent  with  its  attitude 
toward  electrical  development  during  the  last  ten  years. 

The  immediate  object  of  the  present  movement  is  to  prevent 
the  building  of  a  line  across  the  State,  or  such  links  as  may  be 
necessary  to  complete  a  through  route  between  New  York  and 
Boston,  but  the  bill  is  much  more  comprehensive  in  its 
chara^rter  and  its  influence  upon  the  industrial  development  of 
Connecticut,  and  its  enactment  would  retard  the  progress  of 

sections  which  would  be  greatly  benefited  by  improved  trans- 
portation facilities. 

The  Engineering  of  an  Interurban  Road 

The  series  of  articles  by  Ernest  Gonzenbach,  which  is  con- 
cluded m  the  present  issue,  has,  we  believe,  formed  a  contri- 

bution to  the  art  of  interurban  railway  construction  which  will 
be  welcomed  by  those  engaged  m  such  enterprises.  As  these 
articles  have  extended  through  several  issues  it  will  not  be 

amiss  to  review  some  of  the  principal  points  made  by  Mr. 
Gonzenbach.  Of  course,  it  must  be  remembered  in  this  con- 

nection that  these  articles  related  especially  to  a  concrete  case 
which  was  under  consideration  by  the  writer  at  one  time;  but 

many  of  the  points  made  are  of  general  application  to  a  large 
number  of  proposed  interurban  roads. 

Mr.  Gonzenbach  advocates  keeping  away  from  the  highway 
as  nuicli  as  possible  with  the  right  of  way,  because  of  the 
dangers  of  high  speeds  when  the  right  of  way  is  adjacent  to 
the  highway  and  passes  between  farm  houses  along  the  line. 
For  every  case  where  it  is  permissible  (and  Mr.  Gonzenbach 
would  so  survey  most  interurban  roads  that  it  would  be  per- 

missible) the  third  rail  is  advocated.  Indeed,  he  is  one  of  the 

most  prominent  champions  of  the  third  rail  to  be  found  among 
interurban  railway  constructors,  and  has  been  prominently 
identified  with  third-rail  work  for  several  years  past.  In  the 
matter  of  cost  the  third  rail  is  shown  to  be  more  economical 

than  feeder  copper,  if  a  conductivity  equivalent  to  the  third 
rail  is  put  up  in  the  shape  of  copper  feeders.  However,  even 
leaving  the  first  cost  out  of  account,  the  third  rail  is  considered 
most  desirable  on  account  of  the  smaller  cost  of  maintenance 
than  with  trolley  wires  and  wheels. 

Mr.  Gonzenbach  evidently  believes  that  engineering  is  a 
means  rather  than  an  end,  and,  consequently,  would  spend  more 
money  than  is  usually  spent  on  matters  affecting  the  safety 
and  comfort  of  the  public,  and  less  on  engineering  monuments 

in  the  way  of  costly  power  houses  and  sub-station  buildings. 
He  argues  that  money  should  be  spent  on  elegant  cars  rather 
than  on  elegant  power  station  appointments  and  other  matters 
in  which  the  traveling  public  takes  little  interest.  In  the 

matter  of  weight  of  rail  he  advocates  plenty  of  ballast  rather 
than  a  heavy  rail  with  Httle  ballast,  and  points  out  that  the 
weights  imposed  on  interurban  electric  railway  track  are 
nowhere  near  those  imposed  on  steam  railroad  track. 

One  minor  suggestion  worthy  of  attention  is  that  in  the 
construction  of  a  road  the  car  shops  be  built  and  equipped  as 
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soon  as  possible,  so  as  to  afford  a  place  where  machine  work 
can  be  done  during  the  construction  period.  Frequently  a 

repair  shop  is  very  much  needed  at  such  times,  for  there  is 
always  a  certain  amount  of  this  kind  of  work  to  be  done  during 
construction,  which  can  be  done  much  more  cheaply  if  the  shop 
is  at  hand  than  if  the  workmen  must  travel  miles  to  have  a 

small  piece  of  machine  work  done. 
In  the  matter  of  sub-stations  it  is  maintained  that  the  elec- 

trical engineer  should  accommodate  himself  to  the  needs  of  the 

traffic  and  operating  departments,  locating  sub-stations  at 
points  where  they  can  be  looked  after  by  freight  and  passenger 
men,  and  where  they  can  serve  as  freight  and  passenger  depots. 

By  making  each  sub-station  a  small  and  comparatively  unim- 
portant part  of  the  whole  system  of  power  distribution,  and 

by  the  use  of  a  portable  sub-station  as  reserve  units  for  emer- 
gencies, the  necessity  for  high-priced  attendance,  such  as 

would  be  necessary  in  a  large  sub-station,  upon  which  much 
depends,  is  nowhere  near  as  great  as  it  would  be  if  the  road 

were  supplied  from  a  few  large  and  important  sub-stations. 
This  is  a  plan  which,  for  interurbans  of  large  mileage,  serving 

sparsely  settled  territory,  is  much  to  be  commended,  and  is 
in  line  with  the  practice  adopted  by  F.  B.  Perkins,  in  the 
electrical  engineering  of  the  Toledo  &  Western  Railway  and 
Toledo  &  Indiana  Railway,  upon  which  we  commented  recently. 

The  Use  and  Abuse  of  Statistics 

Statistics,  if  properly  applied,  are  most  useful  for  determining 
future  action,  where  the  experience  of  others  has  been  of  such 
;i  character  as  to  afford  a  suitable  guide.  If  wrongly  used, 
however,  statistics  are  apt  to  lead  to  conclusions  which  have  no 
foundation  in  fact,  and  hence  prove  worse  than  useless.  This 
IS  true  in  every  line  of  business,  but  it  is  particularly  pertinent 

in  the  electric  railway  industry  for  a  number  of  reasons.  The 
development  of  electric  railways  has  been  so  rapid  that  figures 
on  cost  of  operation  which  may  have  been  secured  during  the 
first  year  of  service  will  often  be  found  too  low  for  the  second 
or  third  year,  while  it  is  also  needless  to  say  that  the  experience 
of  one  road  cannot  necessarily  be  taken  bodily  to  represent  the 

true  condition  on  another  road  operating  under  entirely  dif- 
ferent surroundings.  The  same  is  true  of  cost  of  construction, 

especially  in  the  varying  conditions  of  the  market  for  railroad 
supplies  which  has  existed  during  the  last  three  or  four  years, 
and  which  still  holds  in  different  parts  of  the  country. 

A  question  which  is  often  put  to  railway  engineers  who  have 
friends  or  acquaintances  looking  into  the  subject  of  electric 

railroading  is,  "How  much  does  it  cost  to  build  an  electric  rail- 
way ?"  The  person  who  asks  this  question  usually  expects  a 

certain  definite  sum  in  reply,  but  it  would  be  just  as  easy  to  tell 
the  inquirer  how  much  a  suit  of  clothes  costs  or  how  much  a 
lady  pays  for  a  hat.  The  clothes  or  the  hat  may  cost  almost  any 
amount  of  money  within  certain  limits  which  may  vary  2000 

or  3000  per  cent  from  each  other,  depending  on  the  wishes  of 

tlie  purchaser.  The  same  is  true  of  electric  railway  construc- 
tion, and  figures  which  might  suffice  for  the  bare  cost  of  laying 

a  50-lb.  rail  along  the  grade  of  a  country  highway  would  not 
co\  er  the  modern  electric  road  on  which  high  speed  is  expected 
:md  which  is  required  to  fulfill  the  transportation  needs  of  the 

average  American  community. 
These  ideas  are  suggested  by  reading  an  article  in  a  recent 

issue  of  a  well-known  magazine  entitled  "The  War  on  the 
Locomotive."  The  subject  is  treated  in  a  very  interesting 
manner,  and  although  rose  colored  in  many  places  and  referring 
to  some  lines  which  are  still  unbuilt,  except  in  the  fertile  minds 

of  the  promoters,  the  article  is  quite  a  readable  one.  Unfor- 
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tunately,  for  the  writer,  he  inchided,  toward  the  close  of  the 

article,  some  figures  on  the  cost  of  electric  railway  construc- 
tion, which,  from  the  context,  are  certainly  misleading.  While 

these  figures  may  have  been  proper  in  themselves,  if  applied  to 
the  class  of  roads  for  which  they  are  intended  at  the  time  when 

they  were  written,  they  certainly  do  not  apply  to  the  kind  of 
railways  which  are  described  elsewhere  in  the  article. 

As  we  have  many  times  remarked,  the  early  builders  of  elec- 
tric railways,  following  an  example  set  by  the  pioneer  builders 

in  the  steam  railroad  field,  spent  too  little  money  in  constructing 
their  roads.  The  result  is  that  practically  all  of  these  roads 
have  had  to  be  rebuilt  during  the  last  five  years  or  ten  years  at 
large  additional  cost.  As  a  writer  in  this  paper  said  in  a  recent 
issue,  the  natural  irregularities  of  the  highway  would  often  be 
followed  in  track  construction,  and  sometimes  even  a  deviation 

would  be  made  to  avoid  a  tree  to  secure  a  saving  on  the  original 
cost  of  construction.  There  is  no  reason  why  the  best  type  of 

electric  road,  such  as  is  being  built  to-day,  shouM  cost  little,  if 
any,  less  in  track  construction  than  the  corresponding  type  of 
steam  railroad.  In  some  cases  a  slight  saving  can  be  made  in 
the  cost  of  grading,  but  when  we  add  the  cost  of  power  station, 
feeders  and  third  rail  or  trolley,  which  are  all  extra,  and  the 
rolling  stock,  which  is  more  expensive,  the  aggregate  per  mile 

usually  is,  or  should  be,  where  high  speed  is  desired,  consid- 

eral)l\'  more  than  the  same  length  of  steam  railroad  track.  It 
is  true,  of  course,  that  right  of  way  can  sometimes  be  secured 

on  a  highway  where  a  steam  railroad  would  not  be  permitted, 
and  that  hence  the  cost  of  land,  and  to  a  considerable  extent  the 

expense  of  grading,  is  reduced.  The  principal  advantages  of 
electric  railway  operation,  however,  usually  come  in  other 
directions  than  in  a  reduction  of  prime  cost,  and  these  facts 
should  be  thoroughly  understood  by  investors  and  the  public 
in  general,  if  serious  errors,  and,  possibly  in  some  cases,  severe 
losses  are  to  be  avoided. 

Freight-Carrying  by  Electric  Roads 
We  cannot  refrain  from  recurring  to  this  important  matter, 

which  recently  came  to  the  front  in  proposed  legislation  in 
Massachusetts.  Dealing  with  concrete  cases  the  subject  is  a 

very  straightforward  and  simple  one.  The  question  fundamen- 
tally involved  is  merely  whether,  considering  on  the  one  hand 

the  attitude  of  the  steam  roads  and  the  fears  of  residential  dis- 
tricts, and  on  the  other  the  undoubted  usefulness  of  electric 

roads  in  freight-carrying,  it  is  wise  to  allow,  under  given  con- 
ditions, the  carrying  of  freight?  The  answer  is  not  difficult  to 

find  in  any  specific.  Half  a  dozen  level-headed  business  men 
could  generally  settle  it  with  substantial  justice  to  all  parties 
at  a  single  sitting.  But  to  treat  the  matter  in  a  general  law, 
which  shall  be  applicable  to  all  roads  now  in  existence  and  to 
be  built,  is  a  very  different  proposition.  The  main  difficulty  in 
the  premises  is  the  fact  that  the  roads  affected  do  not  represent 
one  phase  but  many  phases  of  public  transportation.  There  are, 
broadly,  three  classes  of  electric  roads ;  the  interurban  lines 

proper,  with  high  speed,  long  and  heavy  cars,  relatively  few 
stops,  owning  more  or  less  of  their  rights  of  way,  and,  save  in 

motive  power  and  local  rights  over  public  roads,  in  every  essen- 
tial respect  comparable  with  steam  roads ;  there  are  next  the 

street  railways  proper,  doing  mainly  local  traffic,  stopping 
frequently,  operating  at  moderate  speeds,  and  almost  wholly 
dependent  on  pubhc  streets  and  roads  for  their  permanent  ways  ; 

and,  finally,  there  are  rural  roads,  not  joining  directly  any  con- 
siderable centers  of  population,  doing  local  traffic  over  long 

lines,  with  an  equipment  only  moderately  heavy  and  making 
only  moderate  speed,  and  for  the  most  part  running  over  public 

ways. 
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These  divisions  are  not  sharply  defined,  but  shade  into  each 
each  other  to  a  noticeable  degree,  yet  each  of  them  has,  upon 

the  whole,  definite  functions  and  definite  relations  to  the  com- 
munity. As  regards  the  carrying  of  freight  each  class  has 

relations  quite  peculiar  to  itself,  and  to  make  all  alike,  common 
carriers  in  the  full  sense  of  the  term,  might,  in  some  cases,  be 

highly  inappropriate.  To  begin  with,  the  pure  street  railways, 
ds  a  rule,  do  not  care  particularly  to  carry  freight,  barring  a 
little  coal  to  the  power  house.  They  usually  have  ample 
troubles  of  their  own  in  the  carrying  of  passengers  without 

trying  anything  else.  Yet  in  some  instances  a  freight  franchise 
of  a  very  limited  sort  might  be  useful  to  the  public,  and  it  is  a 
matter  now  and  then  of  importance  to  carry  express  matter 
out  to  the  suburban  lines.  On  the  whole,  however,  carrying  the 

mails  is  about  the  extent  to  which  pure  street  railways  ordi- 
narily care  to  go. 

Interurban  roads  do  not  necessarily  include  freight  in  their 
scheme  of  salvation,  but  can  generally  carry  express  matter  and 

sometimes  mails  with  advantage  to  everybody  concerned.  Still 
the  right  to  carry  freight  would  sometimes  be  very  valuable  to 

them  and  useful  to  the  community  served.  It  would  be  disad- 
vantageous to  the  public  only  in  so  far  as  the  public  roads  are 

encroached  upon,  and  the  principal  kick  comes  from  the  steam 
roads.  Only  in  rather  rare  cases  would  the  community  be  the 
worse  for  making  such  roads  common  carriers,  and  on  the 
whole  the  gain  would  probably  outweigh  the  disadvantages. 
In  the  case  of  rural  roads  the  carrying  of  freight  may  be  an 

important  source  of  revenue,  and  generally  speaking  it  is  really 
of  no  small  importance  to  the  community.  Many  a  small  road 

with  a  freight  franchise  plays  a  very  important  part  in  the 

growth  and  development  of  the  country  traversed.  Yet  it  is 
not  safe  to  say,  broadly,  that  all  rural  roads  must  assume  the 
responsibilities  of  common  carriers. 

Even  if  the  matter  could  be  fairly  determined  for  the  three 

classes  mentioned,  the  unclassified  roads  which  lie  in  the  de- 
Ijatealile  ground  between  them  arc  puzzling.  It  certainly  seems 

very  difficult  to  draw  up  general  provisions  that  will  be  easy  to 
apply.  A  permissive  act  with  freight  carrying  contingent  upon 
the  ruling  of  some  proper  body  is  perhaps  the  most  just  form 
that  legislation  can  take.  And  right  here  arises  one  of  the 
fundamental  difficulties  of  the  situation,  as  we  have  previously 

pointed  out.  One  of  the  most  annoying  things  with  which  elec- 
tric roads  have  to  deal  is  the  autocracy  of  local  boards  clothed 

with  a  little  brief  authority,  and  bent  on  working,  to  speak 

plainly,  some  cold-blooded  graft  at  the  expense  of  the  road. 
Local  boards  are,  however,  an  essential  part  of  the  American 

idea  of  self-government,  and  have  to  be  treated  with  due  re- 
spect. The  main  thing  is  to  keep  them  from  going  wrong,  from 

selfish  motives,  and  holding  up  permits  until  absurd  and  un- 
reasonable conditions  are  complied  with.  It  seems  to  us  that 

it  ought  to  be  possible  to  devise  a  statute  for  States  like  Massa- 
chusetts, Pennsylvania  and  some  others  which  do  not  wish  yet 

to  extend  the  freight  carrying  privilege  as  far  as  it  is  enjoyed 
in  Ohio  and  some  other  Central  and  Western  States,  that  would 

be  satisfactory;  such  a  statute,  for  instance,  as  would  enable 

the  unmixed  question  of  freight  haulage  to  be  determined  on 

its  own  merits.  A  joint  bearing  of  the  local  boards  affected 

in  any  given  case  ought  to  determine  the  question  of  public 
utility,  and  probably  would  do  so  without  much  difficulty,  and  if 
in  new  franchises  the  freight  matter  could  be  eliminated,  to 

be  taken  up  on  its  merits  at  such  time  as  it  should  reach  suf- 
ficient importance,  the  general  problem  would  be  very  much 

sinii)Iified.  The  matter  taken  in  all  its  ramifications  is  very  far 

from  being  a  simple  one,  but  some  solution  should  be  reached. 
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THE  PHILADELPHIA  RAPID  TRANSIT  SYSTEM-H 

BY  W.  W.  WHEATLY 

THE  TRAFFIC  SITUATION 

In  every  city  the  traffic  situation  is  moulded  by  physical  con- 
ditions. If  the  Schuylkill  River  can  be  considered  a  real  barrier, 

Philadelphia,  like  Manhattan  and  San  Francisco,  may  be  said 
to  be  laid  out  on  the  peninsula  plan,  with  water  front  on  two 
sides.  The  Delaware  River  is  a  formidable  barrier  on  the  east 

side,  as  yet  unspanned  by  a  single  bridge.  The  Schuylkill  on 
the  west  does  not,  however,  attain  to  the  dignity  of  a  large 
river.    The  eight  highway  bridges  or  viaducts  upon  which  the 

a  still  smaller  area.  It  may  be  described  as  bounded  on  the 
north  by  Callowhill  Street,  on  the  south  by  Walnut  Street,  on 
the  east  by  the  Delaware  River,  and  on  the  west  by  Sixteentli 
Street.  The  immense  concentration  of  people  during  business 
hours  within  this  narrow  area  is  primarily  what  renders  the 
traffic  problem  a  difficult  one. 

To  whatever  large  city  one  may  go  it  will  be  found  that  the 
entire  essence  of  its  transportation  problem  may  be  summed 
up  in  the  one  word,  concentration.  That  word  embodies  a 
grave  menace  to  the  health,  comfort  and  safety  of  the  traveling 

public,  and  the  responsibility  rests,  not  alone  upon  the  trans- 
portation companies,  but  largely  upon  the  public.  Relief  lies  in 

dispersing  the  concentration  o\'er  a  larger  area,  or  in  creating 

LOOP  AT  FOOT  OF  MARKET  STREET,  PHILADELPHIA 

principal  east  and  west  streets  with  their  railway  lines  are 
carried  over  it  practically  overcome  the  barrier  opposite  the 
business  center  of  the  city.  The  population  has  overflowed  far 
to  the  west  of  the  river,  and  it  may,  therefore,  be  considered 
m  the  same  relation  to  Philadelphia  as  the  Chicago  River  bears 
to  Chicago.  The  Schuylkill  remains,  however,  sufficient  of  a 
barrier  to  give  to  the  southern  portion  of  the  city,  where  there 

are  no  bridges,  some  of  the  well-known  characteristics  of  the 
peninsula  plan.  Broadly  speaking,  the  city  also  presents  some 
of  the  features  of  the  valley  plan,  with  a  river  through  the 
center,  and  less  prominently  has  some  of  the  features  of  cities 
of  the  radiating  class  like  Chicago  and  Boston  with  water  on 
one  side  only. 

The  business  district  is  located  at  the  narrowest  point  be- 
tween the  Delaware  River  and  Schuylkill  River,  where  the 

distance  between  them  is  not  greater  than  i  mile.  The  heart 
of  the  business  district,  in  which  are  located  the  large  stores, 
sliops,  offices,  hotels,  theaters,  railway  terminals,  etc.,  occupies 

means  of  transportation  much  greater  in  capacity  than  those 
existing  upon  the  already  congested  street  surface. 
The  transportation  problem  of  Philadelphia  is  rendered 

especially  difficult  on  account  of  the  narrow  streets,  many  of 
them  being  not  more  than  25  ft.  to  30  ft.  from  curb  to  curb. 
As  in  other  American  cities  vehicle  traffic  is  utterly  without 
restriction.  A  wagon  may  stand  alongside  the  curb  indefinitely, 
or  back  up  to  the  curb  and  discharge  a  load  while  the  car 
traffic  is  at  a  standstill.  The  passenger-carrying  lines  operate 
in  only  one  direction  on  most  of  the  streets,  because  there  is 
room  for  only  one  track,  but  on  all  such  streets  the  unrestricted 
vehicles  may  move  in  either  direction,  getting  in  the  way  of 
one  another  and  in  the  way  of  the  cars  without  regard  to  loss 
of  time.  To  attempt  to  place  more  cars  on  the  streets  with 

heavy  traffic,  in  the  words  of  an  officer  of  the  company,  "would 
simply  retard  the  movement  of  the  present  schedule."  The 
congestion  is  not  only  on  the  single-track  streets  but  on  the 
double-track  streets  as  well.    Market  Street,  from  Delaware 
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River  to  City  Hall,  and  Arch  Street,  from  Delaware  River  to 

Ninth  Street  (both  double-track  streets),  and  Chestnut  Street 
and  Walnut  Street,  from  Front  Street  to  Broad  Street  (both 
single  track  streets),  could  not  well  give  free  movement  to 
more  cars  in  the  evening  rush  hours. 

The  crossing  at  Eighth  and  Market  (which  is  a  single  track 
crossing  a  double  track),  is  one  of  the  busiest  spots  in  the  city. 
Three  hundred  and  fifteen  cars  pass  this  point  every  evening 

between  5  o'clock  and  6  o'clock,  at  which  time  the  vehicle 
traffic  is  at  its  niaxiniuni.  At  all  the  principal  intersections  of 
Market,  Chestnut  and  Arch  with  the  cross  streets  a  great  deal 

of  time  is  lost  to  passenger  movement  by  reason  of  the  un- 

In  Philadelphia,  as  in  New  York  and  Chicago,  the  people  will 
probably  soon  demand  that  there  be  adopted  and  enforced  by 
the  municipal  authorities  adequate  regulation  of  vehicle  traffic, 
to  the  end  that  the  surface  cars  may  have  free  movement  on 
that  portion  of  the  street  set  apart  for  their  use  and  from  which 
they  cannot  diverge.  So  long  as  the  movement  or  the  loading 
and  unloading  of  a  wagon  load  of  coal  is  considered  of  equal 
or  greater  consequence  than  the  prompt  movement  of  thousands 

of  hurrying  passengers,  just  so  long  will  the  rush-hour  trans- 
portation in  large  cities  remain  unsatisfactory  to  the  traveling 

public.  It  is  probable  that  there  are  few  large  cities  in  the 

country  where  a  more  liberal  car  service  in  the  non-rush  houi. 

TYPICAL-  Al- TtkXUOX   ALJJlKALK  AT   WILLOW  GKOVE  I'AKK 

regulated  vehicle  movement.  One  may  stand  by  the  hour  at 
these  busy  street  intersections  and  watch  the  painstaking  care 
with  which  the  police  officers,  by  the  waving  of  a  little  wand, 
stop  and  hold  up  cars  crowded  with  homeward-bound,  hungry, 
care-worn  people,  to  permit  a  single  pedestrian  or  vehicle  to 
cross  the  street.  Seldom  can  one  see  a  police  officer  make  any 
exertion  to  keep  obstinate  drivers  off  the  track  or  do  anything 
to  expedite  the  movement  of  cars  at  these  crossings.  Whether 
so  intended  or  not  the  theory  upon  which  they  proceed  seems  to 
be  that  the  individual  man  or  woman  on  the  street  or  in  a 

vehicle  must  be  an  object  of  police  solicitude,  but  the  moment 
that  sixty  to  eighty  men  and  women  take  passage  on  a  car  they 
become  objects  of  solicitude  to  the  railroad  company  only.  The 
railroad  company  is  powerless  under  such  conditions  to  offer 
the  public  any  better  transit  facilities  than  it  does  in  the  rush 
hours. 

is  given  to  the  pul)lic  than  in  Philadelphia.  It  is  operated  not 
only  during  the  middle  of  the  day  but  far  into  the  night  upon 

a  generous  plan.  This  liberal  policy  of  the  railroad  manage- 
ment in  providing  a  car  service  considerably  in  excess  of  the 

actual  traffic  requirements  in  non-rush  hours  is  pleasing  to  the 

l)ublic  and  invites  increased  Iiusiness  to  the  company's  lines. 
A  distinguishing  feature  of  the  system  is  that  the  lines  are 

operated  on  the  through  route  principle.  They  run  not  only  to 
the  business  district  but  through  it.  The  lines  from  the  west 
of  the  Schuylkill  River  pass  through  the  business  district  and 
loop  back  at  the  Delaware  River  front  or  near  to  it.  The  lines 
from  the  north  pass  through  the  business  district  and  loop  back 
at  various  points  far  out  on  the  south  side,  and  vice  versa.  Of 
course,  there  are  long  lines  and  short  lines.  Not  all  of  the  cars 
passing  through  the  business  district  run  to  the  outer  suburban 
terminals  of  the  long  routes.   The  through  route  principle  ac- 
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commodates,  without  transfer,  the  large  number  of  passengers 
who  ride  through  the  business  district  between  the  different 

sections  of  the  city.  At  the  same  time  the  maximum  accom- 
modation is  afforded  to  those  who  stop  at  some  point  in  the 

business  district.  Many  of  the  cars  entering  tlie  business  sec- 
tion will  drop  90  per  cent  of  their  load  and  fill  up  again  before 

leaving  it. 
The  number  of  passengers  carried  on  the  Philadelphia  Rapid 

Transit  system  reaches  an  enormous  total. 

per  mile  of  track  125,001.  The  car  mileage  since  1897  has 

shown  an  increase  of  15.5  per  cent.  The  relatively  greater  in- 
crease in  passengers  as  compared  with  car  mileage  is  accounted 

for  by  the  rapid  growth  of  suburban  communities,  to  which  the 
car  service  established  several  years  ago  was  planned  to  be 
greatly  in  excess  of  the  requirements  in  order  to  build  up  the 
suburban  territory. 

Table  No.  IX,  on  page  506,  gives  the  monthly  variation  in 
passengers  and  car  mileage  for  four  years. 

ELECTRIC  FOUNTAIN  AT  WILLOW  GROVE  PARK 

The  passengers  carried  and  the  car  miles  per  annum  are 
shown  by  Table  No.  VIII : 

TABLE  NO.  VIII.— PASSENGERS  AND  CAR-MILEAGE  BY  YEAR.S 
FOR  SIX  YEARS 
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Increase  in  passengers,  1897  to  1902,  42.88  per  cent. 
Increase  in  car  mileage,  1897  to  1902,  15.5  per  cent. 

It  will  be  noted  that  the  gain  in  passengers  has  been  steady 
since  1897,  showing  an  average  for  the  six  years  of  a  little  over 
7  per  cent  per  annum.  The  greatest  gain  was  between  1899 
and  1900,  when  the  increase  was  32,000,000  passengers.  The 
rides  per  capita  per  annum  were  225  in  1900,  228  in  1901  and 
241  in  1902.  In  the  latter  year  the  population  per  mile  of  track 
was  2842,  the  passengers  carried  per  mile  of  track  was  685,897, 
the  gross  receipts  per  mile  of  track,  $29,869,  and  the  car  miles 

It  will  be  seen  that  October,  November  and  December  are 
the  heavy  fall  and  winter  months,  and  May,  June  and  July  the 
heavy  spring  and  summer  months.  The  month  of  May  in  two 
of  the  years  shown  was  heavier  than  June,  and  the  month  of 
June  in  each  year  shown  was  heavier  than  July  or  August, 
which  would  seem  to  indicate  that  in  July  and  August  a  con- 

siderable number  of  people  usually  leave  the  city  for  the 
country,  the  mountains  or  the  sea  shore.  At  the  same  time  it 
will  be  noticed  that  the  car  mileage  during  June  is  always 
greater  than  in  May,  and  usually  greater  in  July  and  August 
than  in  any  other  months  of  the  year,  showing  that  in  the 
summer,  with  fewer  people  riding,  they  are  carried  longer 
distances.  The  excursion  riding  to  Willow  Grove  Park,  Fair- 
mount  Park  and  other  resorts  in  July  and  August  offers  a 
reasonable  explanation  of  these  conditions. 

The  daily  variation  of  passengers  for  one  week  in  winter 
and  one  week  in  summer  is  shown  by  Table  No.  X. 

As  is  the  case  in  most  large  cities  Saturday  is  the  day  of 
heavy  traffic  in  Philadelphia.  This  is  accounted  for  by  the  fact 

of  its  being  a  half-holiday  in  many  offices,  banks  and  business 
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institutions,  and  because  it  is  the  day  on  which  the  paymaster 
makes  it  possible  for  working  people  to  do  their  marketing  and 
shopping.  For  the  opposite  reason  Friday  is  the  Hghtest  day 
of  the  week  winter  and  summer,  except  the  Sundays  in  winter, 
when  nearly  every  one  stays  at  home  to  rest.  The  Sundays  in 
summer,  however,  are  almost  as  heavy  as  Saturday,  and  the 
traffic  is  concentrated  in  the  afternoon  and  evening.  The 
dii^erence  between  the  winter  Sundays  and  summer  Sundays 

carried  on  this  line  daily  for  one  week  in  summer  and  one  week 
in  winter  during  the  five  years  from  1899  to  1903  inclusive . 

The  Twelfth  Street  and  Sixteenth  Street  line,  being  one  of 
the  downtown  lines  used  principally  by  business  men  and 
shoppers,  has  a  heavier  traffic  in  winter  than  in  summer.  This 
is  a  type  of  line  which  illustrates  in  a  marked  degree  the  effect 
in  the  summer  season  of  the  absence  from  the  city  of  a  large 
number  of  business  men  with  their  families.    Such  lines  have 

VIEW  IN  WILLOW  GROVE  PARK 

is  an  indication  of  the  amount  of  excursion  or  pleasure  traffic, 
which  is  also  apparent  in  the  larger  week  day  traffic  in  summer 
than  in  winter. 

Table  No.  XI  shows  the  heaviest  days,  winter  and  summer, 
for  five  years,  and  is  self-explanatory.  It  will  be  seen  that  the 
heaviest  day  was  Decoration  Day,  May  30,  1902,  when  1,505,- 
961  passengers  were  carried : 

TABLE  NO.  XI.-PASSENGERS  CARRIED  ON  BUSY  DAYS,  WINTER 
AND  SUMMER,  FOR  FIVE  YEARS 

Date  Total  carried 
May  30,  1898   1,094,622 
October  27,  1898   1,159,603 
September  4,  1899   1,245,557 
December  23,  1899   1,094,455 
May  30,  1900   1,178,102 
December  31,  1900   1,115,544 
May  30,  1 901   1,314,505 
December  21,  1901   1,134,824 
May  30,  1902   1,505,961 
December  20,  1902   1,285,427 

One  of  the  heaviest  of  the  lines  is  the  Twelfth  Street  and 

Sixteenth  Street  line.    Table  No.  XII  gives  the  passengers 

very  little  excursion  or  pleasure  riding  in  the  summer  season  to 
compensate  for  the  loss  of  their  regular  riders.  The  variation 
in  the  travel  of  this  particular  line  on  the  different  days  of  the 
week,  either  summer  or  winter,  apparently  reflects  the  state  of 
the  weather  and  other  local  conditions  which  influence  passen- 

ger travel. The  streets  and  the  transit  lines,  generally  speaking,  run 
north  and  south  by  east  and  west.  The  traffic  may,  therefore, 
be  divided  according  to  direction.  In  the  week  ending  Jan. 
23,  1903,  during  which  a  count  was  taken,  the  total  travel  was 
as  follows : 

North  and  south  lines   2,985,439 
East  and  west  lines   2,083,981 
"L"  lines   1,437,720 

Total    6,507,140 

The  lines  known  as  "L"  lines  are  twelve  in  number.  They 
are  a  combination  of  north  and  south  and  east  and  west  lines, 
running  for  a  part  of  the  distance  in  one  direction  and  turning 
at  right  angles  to  another  direction  somewhat  in  tlie  shape  of 
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the  letter  "L."  To  obtain  the  total  travel  in  each  direction  the 

passengers  on  the  "L"  lines  may  be  divided  in  half,  and  added 
to  the  north  and  south  and  the  east  and  west  travel.  Figured 
in  this  manner  it  appears  that  the  north  travel  was  3,704,299, 
and  the  west  travel  was  2,802,841   for  the  week.     As  the 

TABLE  NO.  IX.— PASSENGERS  AND  CAR-MILEAGE  BY  MONTHS, 
FOUR  YEARS,  SHOWING  MONTHLY  VARIATION 

1898  Passengers 
July    21,883,042 
August   21,313,961 
September    21,495,290 
October    23,630,622 
November    20,986,748 
December    22,418,198 1899 

January    20,562,686 
February    15,957,390 
March    21,121,956 
April    21,904,962 
May    24,400,897 
June    23,851,961 

259,527, 
1899  Passen 
July    23,839, 
August    23,274, 
September    26,759, 
October    25,035, 
November    24,860, 
December    24.738, 

I  goo 
January    22,870 
February    20,571 
March    23,183, 
April    23,990, 
May    26,209, 
June    26,903. 

668 

gers 
052 
547 

,580 ,130 

,738 

748 
.536 ,842 

961 

553 

422 

815 

Mileage 

4,651,872 
4,622,016 
4,359,806 4,401,051 4,129,627 
4.321,79s 

4,221,798 
3,201,613 
4,244,942 
4,138,256 4.519,983 

4.685,228 51,497,994 
Mileage 

4,972,803 
4,902,827 4.688.857 
4.652,554 

4,584,410 4,664,271 

4,685,089 4.197,475 

4,686,511 

4,543,280 4,889,818 
5,043,826 

56,510,922 
Mileage 

5,246,660 5,225,489 

4,688,090 

4,728.300 4,594,469 
4.758,877 

4.724.031 
4,248,301 4.688,323 
4,621,487 

4,905,476 
5,104,733 

57,534.235 Mileage 

5,308,534 

5,290,710 
4,822,580 
4,875,672 4,727,955 
4,869,279 

4,876,738 

4,229,616 
4,921,560 
4,886,973 
5,207,457 

5,358,469 

59,375.543 

TABLE  ,  NO.   X.— PASSENGERS    CARRIED   DAILY,   ONE   WEEK  IN SUMMER  AND  ONE  WEEK  IN  WINTER,  SHOWING  DAILY 
VARIATION,  WINTER  AND  SUMMER 

August,  1902 
Saturday,     16   1,158,709 
Sunday,        17   1,049,445 
Monday,       18   979,412 
Tuesday,      19   945,467 
Wednesday,  20   997,722 
Thursday,     21 .   968,947 
Friday,         22   935,087 

292,237 

1900           ,  Passen 
July    25,76 
August    24,926, 
September    24,643 
October    25,813 
November    24,980. 
December    26,096. 

1901 
January    23,415, 
February    21,344, 
March    24,287, 
April    25,104, 
May    27,338, 
June    28,512, 

,924 

gers 

786 
,742 
,370 

.145 

881 
757 

453 

373 

329 220 

049 184 

302,225, 
1901  Passen 
July    27,197, 
August    27,007, 
September    26,313, 
October    27,443, 
November    26,338, 
December    27,573, 

1902 
January    25,512, 
February    21,906. 
March    27,303, 
April    27,753 
May    31,000 
June    30,452 

286 

gers 

448 .316 

.934 .155 

,500 

,226 

117 

,248 
.877 

.937 

024 

181 

325,801,963 

January,  1903 
Saturday    1,101,125 
Sunday    721,519 
Monday    938,697 
Tuesday    928,904 
Wednesday    937,913 
Thursday   949,044 
Friday    923,640 

Sunday  travel  averages  only  about  700,000  it  indicates  that  the 
week-day  travel  in  winter  averages  about  968,000  per  day.  In 
the  summer  season  the  average  is  about  1,000,000  passengers 
per  day,  Sunday  included.  The  map  accompanying  this  article 
showing  the  shape  of  Philadelphia,  with  its  greatest  area  to- 

wards the  north,  offers  the  explanation  of  the  preponderance 

NARROW  BUSINESS  STREET 

of  travel  in  that  direction.  The  preponderance  of  travel  is  also 
reflected  in  the  number  of  trips  operated  in  each  direction,  as 
given  in  Table  No.  XIII. 

One  of  the  distinguishing  features  in  Philadelphia  is  the 
transfer  system.  Many  years  ago,  when  there  were  a  large 
number  of  independent  operating  companies,  they  commenced, 

by  joint  agreement,  issuing  exchange  tickets  between  con- 
necting lines  for  which  a  charge  of  3  cents  was  made.  This 

plan  was  hailed  with  delight  by  the  public,  for  it  enabled  pas- 
sengers to  ride  through  over  connecting  lines  for  8  cents,  in- 

ONE    ENTRANCE    TO    WILLOW    GROVE  PARK 

stead  of  paying  10  cents.  The  idea  became  so  popular  that  the 
number  of  points  of  connecting  lines  where  exchanges  were 
sold  was  increased.  At  the  time  of  the  consolidation  of  several 

of  the  lines  to  form  the  Union  Traction  Company  the  question 
of  transfers  between  connecting  lines  became  an  important  one. 
After  carefully  considering  the  matter  the  company  decided 

upon  its  present  policy  of  issuing  almost  universal  transfers  for 
3  cents  in  addition  to  the  regular  fare.    This  plan  seems  to 
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satisfy  the  public  better  than  a  limited  free  transfer  arrange- 
ment. Table  No.  XIV  gives  the  number  of  3-cent  exchange 

tickets  and  the  number  of  free  transfers  issued  each  year  for 
the  past  six  years. 

It  will  be  seen  that  the  number  of  3-cent  tickets  sold  during 
the  year  1901  made  an  addition  to  the  revenue  of  $2,483,205,72, 
which  is  equal  to  18  per  cent  of  the  gross  earnings  of  that  year, 
and  equivalent  to  42  per  cent  of  the  operating  expenses. 
Although  the  exchange  tickets  when  issued  by  conductors  are 
TABLE  NO.  XIL— PASSENGERS  CARRIED  ON  TWELFTH  AND  SIX- 

TEENTH STREET  LINE  DAILY,  ONE  WEEK  IN  SUMMER  AND 
ONE  WEEK  IN  WINTER,  FOR  FIVE  YEARS 

Year  1898-1899 
August,  1898  January,  1899 

Wednesday,  17   24,691     Tuesday,      17   31,356 
Thursday,     18   24,180    Wednesday,  18   32,875 
Friday,         19   23,891     Thursday,     19   32,286 
Saturday,      20   26,977     Friday,         20   30,574 
Sunday,       2t   18,609     Saturday,     21   35.440 
Monday,       22   24,605     Sunday,        22   22,596 
Tuesday,      23   23,529     Monday,       23   31,008 

166,482 

216,135 

Year  1899-igoo 
August,  1899  January,  1900 

Thursday,     17   25,851     Wednesday,  17   34.378 
Friday,          18   27,318    Thursday,     iS   33,169 
Saturday,     19   28,722    Friday,         ig   33.170 
Sunday,       20   21,007    Saturday,     20   3&,737 
Monday,       21   25,724    Sunday,       21   24,778 
Tuesday,      22   25,537     Monday,       22   33,229 
Wednesday,  23   24,849     Tuesday,      23   33.6:6 

179,008 

231,077 

Year  1900-1901 
August,  1900                                  January,  1901 

Friday,         17   25,099  Thursday,     17   35,368 
Saturday,     18   28,288  Friday,         18   33.395 
Sunday,        19   20,894  Saturday,     19   36,989 
Monday,       20   25,736  Sunday.        20   21,724 
Tuesday,      21   25,394  Monday,       21   34.395 
Wednesday,  22   24,556  Tuesday,      22   53.895 
Thursday,    23   26,380  Wednesday,  23   3,3.32(} 

176.347 29,092 

Year  1901-1902 
August,  1901  January,  1902 

Saturday,      17  34.721     Friday,         17   34.870 
Sunday,        18                  16.851     Saturday,      18   40.420 
Monday,       19                  29,498    Sunday,        19   26,385 
Tuesday,      20                  34.454    Monday,       20   36,072 

Wednesday,  21                  32,076    Tuesday,      2'i   34,671 Thursday,    22                  29,213     Wednesday,  22   33.643 
Friday,         23                  27,570    Thursday,    23   36,393 

204,383 
242,454 

Year  1902-1903 
August,  1902  January,  1903 

Sunday,        17   35.,348     Saturday,      17   47,136 
Monday,       18   31.914    Sunday,        18   31.077 
Tuesday,       19   30,681     Monday,       19   40,867 
Wednesday,  20   32,274    Tuesday,      20   41.097 
Thursday,     21   ,32,114    Wednesday,  21   41,636 
Friday,         22   31.050    Thursday,     22   42,791 
Saturday,     23   3S.614    Friday,         23   41.497 228,99s 

280,101 

punched  for  the  day  and  hour  of  issue,  thcv  are  accepted  for 
passage  at  any  time  without  regard  to  the  time  limit.  When 
paying  fare  passengers  usually  l)uy  an  exchange  ticket  whether 
they  wish  to  use  it  on  tliat  trip  or  not.  It  is  no  unconnnon 
thing  to  see  passengers,  on  boarding  the  cars,  sort  out  from 
among  a  large  number  of  tickets  the  one  suited  to  that  particu- 

lar line,  although  it  may  have  been  ])urchased  a  long  time  ago. 
The  effect  of  the  practice  amounts  practically  to  a  reduction  of 
fares  to  a  4-cent  basis  for  a  considerable  number  of  the  com- 

pany's patrons,  and  this  reduction  the  public  considers  of  more 
consequence  than  a  limited  free  transfer  arrangement. 

In  addition  to  the  exchange  tickets  sold  the  company  issues 
a  considerable  number  of  free  transfers.  This  is  done  at  some 

points  to  fulfill  charter  requirements,  where  it  was  not  found 

TABLE  NO.  XIII.— NUMBER  OF  TRIPS  OPERATED  DAILY  FOR 
ONE  WEEK  IN  JANUARY,  1903,  SHOWING  DISTRIBUTION 

OF  SERVICE  EACH  DIRECTION 
Round  trips  Round  trips 

north  and  south .  east  and  west 
Monday,  Jan.  12,  1903                              8,037  7,197 
Tuesday,  Jan.  13,  1903                           8,036  7,i97 
Wednesday,  Jan.  14,  1903                      8,039  7,i99 
Thursday,  Jan.  15,  1903                         8,041  7,I94 
Friday,  Jan.  16,  1903                              8,032  7,192 
Saturday,  Jan.  17,  1903                         8,047  7,205 
Sunday,  Jan.  18,  1903                            5,533  5,937 

53.765  49.121 
practicable  to  run  through  cars  via  such  routes.  For  instance, 
a  charter  may  call  for  a  line  from  the  north  to  the  south  of  the 
city  running  on  some  street  west  of  the  business  center.  On 
such  a  route  it  is  often  the  custom  to  operate  two  lines;  one 
from  the  north  to  the  center  thence  east,  while  another  starts 

from  the  south  and  runs  to  the  center  thence,  east,  forming 

what  has  been  described  as  "L"  lines.  At  the  point  in  the 
center  where  the  two  lines  make  a  junction  before  turning 

TABLE   NO.   XIV.— STATEMENT   OF   E.XCHANGE  TICKETS  AND 
FREE  TRANSFERS  ISSUED,  SIX  YEARS 

Year  Exchanges  sold    Free  transfers 
1896   36,283,142  6,848,636 
1897   43,841,593  4.986,646 
1898   49,618,560  5,106,318 
1899   64,328,273  6,647,367 
1900   73,225,128  7,604.338 
1901   82,773,524  15,874,855 

eastward,  a  transfer  is  given  north  or  south  from  one  line  to 
another.  In  other  cases  a  free  transfer  is  given  so  that  a 
passenger  may  continue  to  ride  in  another  direction  from  that 
in  whi:h  the  line  now  runs,  Init  in  which  it  did  formerly  run. 
Free  transfers  are  also  given  to  weak  lines  to  connect  with 
trunk  lines ;  and  in  the  suburban  districts  where  new  lines  are 

started  they  are  given  a  liberal  transfer  system. 
Besides  Fairniount  Park  and  the  many  beautiful  suburbs 

surrounding  Philadelphia,  to  which  there  is  more  or  less 
pleasure  riding  during  the  summer  season,  the  principal  ])oint 
to  which  excursion  travel  goes  is  Willow  Grove  Park.  This 
park  is  owned  and  operated  by  the  Rapid  Transit  Company  as 
part  of  its  system.  It  is  located  about  13  miles  from  the  City 

Hall,  and  a  lo-cent  fare  is  charged  to  it.  Several  lines  of  cars 
from  different  parts  of  the  city  serve  this  resort  during  the 
warm  weather,  and  the  carrying  capacity  of  the  road,  with  its 

heavy  grades,  is  often  ta.xed  to  its  utmost.  First-class  at- 
tractions are  always  provided  for  the  public  entertainment, 

among  which  last  season  was  Sousa's  celebrated  band.  A  Dar- 
lington electric  fountain  was  installed  some  time  ago  and  is 

very  poindar  at  night.  The  photographs  accompanying  this 
article  illustrate  a  few  of  the  features  of  Widow  Grove. 

  

APPLICATION  FOR  EXHIBIT  SPACE  AT  SARATOGA 

The  secretary  of  the  American  Street  Railway  Association 
and  tlic  local  committee  in  Saratoga,  which  has  the  arrange- 

ments of  the  American  Street  Railway  Association  in  hand, 
have  appointed  Frank  N.  Cozzens  as  local  representative  in 
Saratoga  to  take  charge  of  the  exhibits.  All  application  for 

space  at  the  convention  should,  therefore,  be  sent  to  Mr.  Coz- 
zens, who  can  be  addressed  Saratoga  Springs,  N.  Y.  The 

convention,  as  already  announced,  will  be  held  at  the  Grand 
Union  Hotel,  on  Sept.  2,  3  and  4,  1903. 
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LABOR-SAVING  TOOLS  AT  THE  BALTIMORE  REPAIR  SHOPS 

The  repair  shops  of  the  United  Raihvays  &  Electric  Com- 
pany, of  Baltimore,  are  among  the  largest  as  well  as  the  latest 

tension  is  required  on  these  springs,  but  they  can  be  set  up  by 

set-screws  if  desired.  The  wire  emerges  from  these  cutters 
denuded  of  its  insulation  and  then  passes  under  or  over  five 
steel  rollers  to  straighten  out  the  kinks.    After  leaving  these 

FIG.  1.— DEVICE  FOR  CLEANING  INSULATION  FROM  FIELD  COILS  AND  REINSULATING  THE  WIRE 

in  the  country,  and  a  tour  of  inspection  through  them  well 
repays  the  master  mechanic  or  superintendent  who  is  interested 

FIG.  2.— RACK  JiiR  JlwLlJl.\(_,   AO.        IIICIJJ   CDlLb  FOR  RETAPING 

in  the  repair  of  cars  or  electrical  equipment.  As  a  number  of 
the  tools  used  in  these  shops  have  been  especially  designed  by 
II.  H.  Adams,  superintendent  of  shops  for  the  company,  some 
particulars  of  them  will  first  be  given. 

REINSULATING  MACHINE 
Fig.  I  illustrates  a  new  device  for  cleaning  insulation  and 

rewinding  the  wire  from  burnt-out  field  coils.  Machines  of  this 
kind  have  been  illustrated  in  previous  issues  of  this  paper,  but 
the  one  shown  in  the  engraving  differs  materially  from  any  that 
have  been  descriheil  in  preceding  issues  of  the  Journal.  To  tiie 
left  of  the  engraving  will  be  seen  the  stand  on  which  is  mounted 

the  field  coil  to  be  rewound.  As  will  be  seen,  t'x'  coil  is  mounte  1 
on  a  shaft  which  carries  a  friction  wheel  and  band.  This  pre- 

vents the  wire  becoming  unwound  too  rap'dly.  The  wire,  after 
passing  from  the  coil,  is  carried  through  the  scraping  machine 
illustrated.  It  first  travels  over  four  steel  pulleys  lined  up  to 
straighten  the  wire  and  then  against  the  six  cutters.  The  latter 
are  steel  knives,  which  are  held  against  the  wire  by  spring 
pressure.   As  a  rule  the  insulation  is  so  charred  that  only  a  light 

rollers  it  passes  through  a  revolving  disc,  carrying  an  arm  on 
which  the  reel  of  new  insulation  is  mounted.  The  engraving 

does  not  show  the  rewinding  machine, 
but  as  the  wire  emerges  from  the 
stripping  machine  it  is  rewound  and 
reformed  into  a  field  coil  for  imme- 

diate use. 

METHOD  OF  REINSULATING  WEST- 
INGHUUSE  NO.  06  COILS 

While  suitable  for  some  types  of 
motors  this  machine  could  not  strip 
and  rewind  the  coil  on  some  of  the 

larger  motors  like  the  Westinghouse- 
56,  of  which  the  com])any  has  a  large 
number.  The  problem  of  rewinding 

these  fields  was  a  serious  one  in  Balti- 
more, from  the  fact  that  the  wire  is  of 

large  diameter,  and  any  attempt  to 
straighten  it  out  would  have  required 
an  enormous  pressure.  Finally  the 
device    shown    in    Fig.    2    was  hit 

FIG.  6.— BAKE  OVEN  WITH  DOORS  REMOVED 
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upon  by  W.  J.  Morrow,  foreman  of  the  shops,  and  has  proved 
very  satisfactory.  A  No.  56  field  coil  is  slipped  over  a  long 

wooden  bar,  held  up  by  supports  at  each  end.  The  wire,  com- 
mencing with  the  top  layer,  then  is  sprung  off  the  coil  and 

Fig.  3,  but  one  or  two  somewhat  novel  devices  are  used  in  con- 
nection with  the  form.  After  the  coil  is  wound  the  hot  iron 

used  for  pressing  down  the  fuller-board  which  surrounds  the 
sides  of  the  coil  is  clamped  in  place,  as  shown  in  Fig.  3,  by  a 

small  roller  clamp,  which 
can  be  set  up  very  quickly. 

The  gas  heater  for  these 
irons  is  shown  on  the  stand 
at  the  left  of  the  winder. 
The  most  novel  feature  of 
the  method  of  winding  is 
that  a  sliort  arm  has  been 
bolted  to  the  coil  former, 

and   just   before   the  last 
quarter  turn  is  given  to  the 
former,  the  wires  are  bent 

around  this  arm.    The  re- 
sult is  that  when  the  wires 

are  cut  off  there  are  about  6  ins.  or  8  ins.  more  slack  on  the 

wires  than  if  the  wires  were  cut  off  directly  from  the  end  of  the 
former.   This  slack  of  6  ins.  or  8  ihs.  is  just  what  is  needed  to 
make  the  first  quarter  turn  around  the  former  when  winding  the 
next  coil.    As  a  result  all  of  the  unreeling  is  done  by  machine 
power  and  none  by  hand. 

FIGS.  4  AND  5.- -PLAN  AND  SIDE  ELEVATION  OF 
BAKE  OVEN 

stretched  out  in  helical   form,  no  attempt  being  made  to 
straighten  it.    Some  girls  then  scrape  off  the  insulation,  after 
which  the  coils  are  insulated  with  tape  threaded  in  and  out. 
The  illustration  shows  a  complete  coil  stretched  out  in  this  way 
and  partly  rewound.    A  board  is  clamped  down 
on  top  of  the  wires  for  ease  in  handling  the  coils 
during  the  rewinding.    After  the  wire  is  retaped 
the  layers  are  slipped  back  again  into  place,  be- 

ginning with  the  bottom  layer.    Although  the 
method  as  described  seems  somewhat  complicated, 
the  work  itself  is  very  simple,  and  by  this  process 

a  Westinghouse-56  field  coil  can  be  stripped,  re- 
wound and  put  back  into  place  at  a  total  cost  for 

labor  and  material  of  only  $1.50. 

WINDING  NCJ.  56  ARMATURE  COILS 

Fig.  3  shows  the  method  of  winding  Westinghouse-56  arma- 
ture coils.  Three  wires  are  used  in  parallel  on  this  coil,  and  are 

wound  on  a  form  similar  to  that  generally  used,  and  shown  in 

FIG.  3.-FORM  FOR  WINDING  NO.  56  ARMATURE  COILS 

BAKING  OVEN 

Adjoining  the  winding  department  is  the  baking  oven,  which 
is  of  brick  heated  with  steam  coils.  A  plan  and  side  elevation 
of  this  n\  en  are  shown  in  Figs.  4  and  5,  and  it  is  particularly 

FIG.  8.-RACK  F(»K  STOKING  IKuN  AND  STEEL  RODS 
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interesting  from  the  fact  that  tracks  are  laid  into  it  so  that  a  in  Fig.  6,  and  a  drawing  of  the  armature  truck  in  Fig.  7.  The 
liand-truck  carrying  fifteen  armatures  can  he  rolled  into  the      doors,  wliich  arc  not  shown  in  Fig.  6,  are  of  sheet  iron,  and  the 
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FIG.  7.-TRUCK  FOR  HOLDING  ARMATURES  WHILE  IN  BAKE  OVEN 

oven,  I 
out.  A 

Street,  Railtvai/  Jou. FIG.  9.— SIDE  ELEVATIONS  OF  CAR  FOR  UNLOADING  NEW  CARS  FROM 
RAILROAD  FLAT  CARS 

eft  there  while  the  armatures  are  baked  and  then  rolled 
front  view  of  the  oven,  with  doors  removed,  is  shown 

FIG.  11.— PUNCH  AND  SllKAKING  MACHINE 

steam  heat  inside  the  oven  can  be  regulated 

by  means  of  the  steam  cocks  shown  in  the 
engraving. 

ARMATURE  TESTING  BY  TRANSFORMERS 

Testing  armatures  for  short  circuit  by 
the  use  of  a  small  transformer  is  practiced 

extensively  in  Baltimore.  Transformers 
of  this  kind  have  been  described  in  other 

issues  of  the  paper,  but  the  method  fol- 
lowed in  Baltimore  is  in  some  respects 

more  convenient  than  in  the  shops  whose 

practice  has  been  given  before.  The  in- 
verted rotary  used  is  of  5-kw  capacity,  and 

is  shown  mounted  on  the  high  stand  in  Fig. 

13.  The  alternating  field  for  testing  mo- 
tors for  short  circuit  is  produced  by  an  old 

Baxter  motor  field,  which  is  mounted  in  a 

FIG.  12.— MOTOR-DRIVEN  AIR  COMPRESSOR FIG.  lO.-CAR  HOIST 
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FIG.  13.— TRANSFORMER  FOR  TESTING  ARMATURE  COILS  AND 
MULTI-VOLTAGE  TRANSFORMER  FOR  TESTING  INSULATION 

sliding  frame  and  is  counter-balanced  so  that  it  can  be  set  up 
and  down  to  fit  the  height  at  which  any  armature  may  happen 
to  be.    The  stand  is  mounted  on  casters  and  can  be  drawn  to 

any  part  of  the  shops.  Lead  wires  from  the  inverted  rotary 
also  extend  to  various  portions  of  the  shop  so  that  the  arma- 

ture, if  heavy,  can  be  tested  at  any  point.  Directly  to  the  right 
of  the  testing  transformer  is  a  multi-voltage  transformer,  also 
mounted  on  casters,  so  that  it  can  be  drawn  by  hand  to  any 
portion  of  the  shops.  Taps  are  made  to  four  points  on  the 
transformer  so  that  the  flexible  hand  leads  can  be  plugged  into 
any  one  of  four  holes,  and  voltages  can  be  obtained  of  350 

volts,  700  volts,  1050  volts  or  1400  volts  for  use  in  testing  in- 
.sulation  of  various  kinds. 

RACK  FOR  STORING  RODS 

Fig.  8  illustrates  an  ingenious  rack  for  storing  iron  and  steel 
rods  of  all  kinds.  As  will  be  seen  the  rack  is  made  up  of  a 
number  of  wooden  uprights,  through  which  four  ̂ -in.  rods 
have  been  passed.  Over  the  rod  is  slipped  a  i-in.  pipe,  on  which 
the  steel  and  iron  bars  rest  and  which  acts  as  a  spacing  piece 
between  the  posts. 

CAR  HOISTS 

Just  in  the  rear  of  the  shops  is  a  car  hoist,  shown  in  Figs.  9 
and  10.  As  will  be  seen  this  hoist  consists  of  four  wooden 

uprights  braced  apart  by  two  iron  rods  and  carrying  two  longi- 
tudinal girders,  on  each  of  which  is  mounted  two  traveling 

hooks.  This  device  is  used  for  unloading  new  cars  from  rail- 
road flat  cars. 

The  flats  are  run  under  the  hoist,  rails  run  under  the  car,  and 
by  four  tackles  the  car  is  lifted  clear  of  the  flat;  it  can  then  be 
lowered  to  the  trucks  to  receive  it,  or  if  the  cars  come  mounted 
on  trucks  they  can  be  lowered  to  the  tracks. 

FIGS  15  AND  IC-  VIEWS  OF  TWO  BAYS-MACHINE  SHOP— UNITED  RAILWAYS  &  ELECTRIC  CO. 

FIG.  17.— INTERIOR  OF  ONE  OF  THE  CAR  HOUSES FIG.  18.— LABORATORY  AND  WASH  ROOM 
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AIR  COMPRESSOR 

Compressed  air  is,  of  course,  used  exten- 
sively in  the  shops  for  cleaning  out  motor 

cases  and  controllers,  and  also  for  pneu- 
matic tools  for  chipping  oil  ways  in  bear- 

ings and  for  other  purposes.  The  compres- 
sor used  is  one  manufactured  by  the  Smith- 

Vaile  Company  and  shown  in  Fig.  12.  It  is 
driven  by  electric  motor,  and  the  air  is  piped 
to  all  parts  of  the  shops  or  car  houses  where 
compressed  air  is  needed.  Mr.  Adams  also 

runs  his  "steam"  hammer  by  compressed  air 
and  is  also  planning  to  run  his  whistle  for 
use  in  announcing  the  commencement  and 
cessation  of  work  by  compressed  air.  The 
use  of  compressed  air  instead  of  steam  for 
these  purposes  is  caused  by  the  fact  that  the 
only  boiler  in  the  shops  is  that  used  for 
heating  the  buildings,  and  steam  from  it  is 
of  course  not  available  in  summer. 

Fig.  II  shows  a  large  punch  and  cutter 
operated  directly  by  an  electric  motor. 

THE  BUILDINGS 

So  far  reference  has  been  made  only  to 
the  machine  repair  shops  of  the  company, 
but  the  shops  at  Carroll  Park  include  as  well 

an  extensive  wood-working  shop,  while  ad- 
joining them  are  the  large  car  houses  and 

store  rooms  of  the  company.  Fig.  14  is  a 
plan  of  the  property,  which,  as  will  be  seen, 
is  368  ft.  wide  by  1024  ft.  long.  This  space 
is  divided  into  two  buildings  of  four  bays 
each.  Five  of  these  bays  have  tracks  with 
pit  room  for  their  entire  length.  Views  of 
two  of  these  bays  are  given  in  Figs.  15  and 
16.  All  of  the  floors  are  of  concrete  except 

in  the  machine  and  wood-working  shops, 
where  wood  is  used. 

The  machine  shop  is  fitted  with  tracks  of 
two  gages.  The  standard  gage  of  the 
United  Railways  &  Electric  Company  lines 

of  Baltimore  is  5  ft.  4^4  ins.,  but  the  ma- 
chine shop  bay  is  also  laid  witli  a  standard 

4-ft.  8i/^-in.  gage,  so  that  freight  or  gon- 
dola cars  from  the  steam  railroads  can  be 

run  directly  into  the  building,  and  can  be 
unloaded  or  loaded  where  the  material  is 
wanted. 

As  will  be  seen  from  the  plan,  Fig.  14, 
and  also  from  the  interior  of  one  of  the  car 

houses,  Fig.  17,  all  of  the  entrances,  curves 
and  special  work  are  under  cover.  The 
triangular  spaces  left  by  this  arrangement 
are  utilized  for  lavatories  and  wash  rooms 

for  the  men.  One  of  these  is  shown  in  Fig. 
18.  Above  these  are  net-work  lockers  in 
which  the  men  can  keep  their  shop  clothes. 

HEATING  AND  VENTILATION 

The  heating  and  ventilation  of  the  build- 
ings is  done  by  the  hot-air  system.  There 

are  13-ft.  blowers,  made  by  the  American 
Blower  Company,  of  Detroit,  Mich.,  and 

driven  by  14-in.  to  i8-in.  engines.  These 
blowers  have  a  capacity  each  of  467,300 
cu.  ft.  per  minute.  The  steam  pipes  through 
which  the  air  from  each  is  forced  are  in 
four  nests,  each  containing  18,000  sq.  ft.  of 
radiating  surface,  and  hot  air  is  distributed 
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FIG.  14.— PLAN  OF  CAR  HOUSE,  STOREROOM  AND  REPAIR  SHOPS 
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by  galvanized  sheet-iron  ducts  carried  on  the  main  roof  girders, 
as  illustrated  in  all  of  the  interior  views. 

TRANSFER  TABLE 

Between  the  two  main  groups  of  buildings,  as  wili  be  seen  from 
the  plan,  Fig.  14,  is  a  transfer  table  shown  by  itself  in  Fig.  19. 
The  table  is  40  ft.  long  and  has  two  gages  so  that  it  can  handle 
standard  freight  cars  or  the  electric  cars  of  the  company.  The 
operator  is  housed  for  protection  in  cold  weather.    Current  for 

FIG.  19.— TRANSFER  TABLE 

operating  the  table  is  taken  from  a  special  contact  rail  carried 
along  the  edge  of  the  pit  wall. 

STOREROOM 

The  storeroom  occupies  one  of  the  bays  at  the  east  end  of 
the  building  adjoining  the  entrance,  and  is  in  charge  of  W.  H. 

FIG.  20.— INTERIOR  OF  STOREROOM 

different  parts  of  the  system  by  special  cars,  which  are  loaded 
in  the  storeroom  and  sent  to  the  different  car  houses  or  other 

points  where  the  material  is  needed.  These  deliveries  are 
usually  made  every  ten  days,  that  is,  on  the  fifth,  fifteenth  and 
twenty-fifth  of  each  month.  The  interior  of  the  storeroom  is 
shown  in  Fig.  20. 

CLOSED  CARS 

The  United  Railways  &  Electric  Company  has  recently 

added  110  double-truck  closed  cars,  and  110  double-truck 
twelve-bench  open  cars  to  its  rolling  stock.  The  closed  cars 
measure  28  ft.  over  end  panels,  38  ft  over  crown  pieces  and 

Staub,  purchasing  agent.  All  stores  are  issued  upon  requisition, 
and  requisitions  of  different  colors  are  used  by  different  de- 

partments for  ease  in  classifying  the  accounts.  In  case  material 
is  required  in  a  hurry  a  foreman  can  order  the  material  directly 

on  printed  slips,  or  even  by  telephone,  for  there  is  a  local  tele- 
phone system  in  the  buildings  as  well  as  the  usual  connection 

to  the  city  central  system.  But  all  orders  of  this  kind  have  to 
be  confirmed  later  in  the  day  by  a  formal  requisition,  signed 

by  the  department  superintendent.    Material  is  delivered  to 

have  a  width  over  sills  and  panels  of  7  ft.  6  ins.,  and  over  posts 

at  belt  rail  of  7  ft.  10  ins.  The  side  sills  are  4%  ins.  x  -jYa,  ins., 
and  are  plated  inside  with  ̂ -in.  x  7-in.  steel,  turned  at  the  end 
sills  and  bolted  to  them.  The  end  sills  are  4}-4  ins.  x  67/8  ins., 
and  the  center  and  intermediate  posts  3J2  ins.  x  5%  ins.  The 

crown  pieces  are  2^4  ins.  x  18  ins. 
The  platforms,  as  shown  in  Fig.  21, are  5  ft.  long,  and  provided 

with  a  dash  extending  around  one  side.  The  four  platform 
timbers  are  8  ins.  deep,  and  the  outside  timbers  are  reinforced 

FIG.  2a.-STANDAKU  TWELVE-BENCH  UI'EN  CAR 
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with  angle-iron.  A  somewhat  novel  feature  has  been  intro- 
duced in  the  platforms  by  fastening  on  the  top  of  the  regular 

platform  flooring  wooden  strips  2  ins.  wide,  with  i/2-in.  space 
between  them.  These  strips  are  similar  to  those  used  in  the 

inside  of  the  car,  but  are  run  cross-ways  instead  of  longi- 
tudinally. The  object  is  to  drain  the  water  from  the  platforms, 

and  they  certainly  make  a  very  dry  and  clean  looking  platform. 

FIG.  23.— ILLUMINATED  SIGN 

The  edge  of  the  step  is  protected  with  "The  Universal  Safety 
Tread."  The  cars,  which  are  built  by  the  J.  G.  Brill  Company, 
are  mounted  on  ma.xinnuu  traction  trucks  and  are  fitted  with 

portable  vestibules. 
One  of  the  twelve-bench  open  cars,  which  were  also  built  by 

the  Brill  Company,  is  shown  in  Fig.  22.  The  principal  dimen- 
sions of  this  car  are  as  follows :  Length  over  crown  pieces, 

38  ft.  9  ins. ;  distance  from  center  of  corner  posts  over  crown 
pieces,  3  ft.  8  ins. ;  width  over  sills.  7  ft.  5  ins. ;  width  over  posts 
at  belt  rail,  7  ft.  10  ins.  The  side  sills  are  4^4  ins.  x  7  ins.,  and 
are  plated  with  5,.^-in.  x  9-in.  steel ;  the  crown  pieces  are  2^ 
ins.  X  12  ins.,  and  the  cross  joists  arc  3^2  ins.  x  6j4  ins. 

The  car  is  fitted  with  a  9-in.  running  board  with  folding  step- 
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FIG.  24.— ILLUMINATED  SIGN 

irons.  The  top  of  the  running  board  from  the  rail  head  is  185  2 
ins.,  and  the  distance  from  the  step  to  the  following  is  16  ins. 
These  cars  are  also  mounted  on  Eureka  maximum  traction 
trucks. 

ILLUMINATED  SIGN 

All  cars  on  the  system  are  equipped  with  an  ingenious  form 

of  illuminating  sip'n,  which  is  shown  in  plan  in  Fig.  24,  and  also 
in  the  engraving  Fig.  23.  The  principal  feature  of  this  sign 
is  the  fact  that  only  one  lamp  is  used,  altrough  the  illumination 
over  the  entire  front  of  the  sign  is  uniform.  The  back  is  a 
hollow  casting,  and  the  inside,  as  will  be  seen  by  the  plan,  is  of 

parabolic  form.  The  lamp  is  placed  in  the  focus  of  this  para- 
bola, and  as  the  interior  is  covered  with  aluminum  leaf  the  re- 

flection is  practically  uniform  over  the  entire  sign.  A  small 
angular  reflector,  as  shown  in  Fig.  23,  is  placed  in  front  of  the 
lamp  so  that  there  are  no  direct  rays  from  the  lamp  through  the 

sign.  The  sign  itself  is  of  ground  glass,  painted  black,  except 
where  the  letters  are  left  in  the  ground  glass,  and  it  is  just  as 
legible  in  the  day  time  as  at  night. 

NEW  ELECTRIC  ROAD  IN  ROTHESAY 

The  equipment  of  the  electric  tramway  at  Rothesay,  Scot- 
land, presents  some  points  of  interest,  arising  mainly  from  the 

unusual  conditions  which  prevailed.  It  necessitated  the  com- 
plete dismantling  and  re-erection  in  Rothesay  of  a  generating 

plant,  which  for  some  time  operated  the  tramways  on  the 
original  Springburn  Route  of  the  Glasgow  Corporation,  and 

the  supply  of  new  electrical  and  auxiliary  machinery.  Rothe- 
say, it  might  be  said,  is  the  princijjal  town  on  the  Isle  of  Bute 

and  is  famous  throughout  Scotland  as  a  watering  place,  large 

SPAN  CONSTRUCTION  AT  ROTHESAY 

numbers  of  visitors  crowding  tlicre  during  the  sunmier  months. 
Quite  unusual  difficulties  prevailed  in  regard  to  the  transport 

of  material  and  it  was  necessary  to  improvise  plant  in  order 

successfully  to  ship  and  land  the  apparatus.  The  main  diffi- 
culty arose  in  landing  the  material  and  plant  at  Rothesay,  the 

only  available  landing  pier  being  quite  unprovided  with  ap- 
paratus for  the  hoisting  of  heavy  goods.  It  was  not  easy,  for 

instance,  to  land  cars,  not  so  much  in  regard  to  weight  as  to 
their  extreme  length,  which  was  in  some  cases  43  ft.  5  ins. 
The  cars  and  the  plant  were  transshipped  from  Glasgow  by 

means  of  barges,  and  were  landed  at  Rothesay  by  cranes  spe- 
cially erected  on  the  pier  head. 

The  extent  of  the  line  at  present  is  about  2j^  miles.  The 
track  construction  is  on  standard  lines.  The  gage  of  the  line 
is  3  ft.  6  ins.;  the  rails  are  60  ft.  long,  and  weigh  94  lbs.  per 

yard  and  97  lbs.  at  cross-overs.  The  bonding  throughout  is  of 
"Neptune"  standard  bonds.  The  grades  are  not  heavy,  and  the 
line,  which  is  double  track  throughout,  runs  almost  entirely 
on  the  shore  road.  The  overhead  construction  includes  nothing 
unusual. 

The  contact  for  the  power  house,  which  was  awarded  to 
Dick,  Kerr  &  Company,  included  the  removal  of  the  original 

power  plant  of  the  Springburn  station  of  the  Glasgow  Tram- 
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ways,  as  already  mentioned  above,  and  in  addition  a  new 

150-kw  generating  set,  consisting  of  a  Dick,  Kerr  &  Company's 
generator,  direct  coupled  to  a  Browett  Lindley  engine.  The 
engine  is  of  the  vertical  enclosed  self-lubricating  type,  and  is 
compound,  with  cylinders  113/2-in.  x  i8-in.  x 
i8-in.  stroke,  running  at  450  r.  p.  m.  The  gen- 

erator is  of  the  manufacturers'  standard  model 
for  railway  work.  A  battery  of  two  accumula- 

tor sets  has  also  been  provided,  having  a  dis- 
charge capacity  of  350  amps,  for  one  hour.  In 

conjunction  with  this  a  reversible  booster  has 

been  supplied,  which  consists  of  a  shunt-wound 
motor  direct  coupled  to  a  differentially-wound 
generator. 

The  rolling  stock  consists  of  ten  open  cars, 
which  are  intended  for  summer  traffic,  and  five 
combination  cars,  which  can  be  used  for  winter 
work.  All  are  from  the  Preston  works  of  the 

contractors.  The  open  cars  have  an  over-all 
length  of  43  ft.  5  ins.,  and  a  carrying  capacity 

each  of  fifty  passengers.  The  floor  frames  are  of  teak,  in  com- 
bination with  steel  sections.  The  frame  and  the  side  posts  are 

so  arranged  as  to  permit  storm  curtains  to  slide  in  grooves 

TRANSFER  OF  ELEVATED  ROAD  MANAGEMENT  IN 
NEW  YORK 

E.  P.  Bryan,  general  manager  of  the  Interborough  Rapid 

GENERATING  UNIT 

between  each  post.  The  seats  are  arranged  transversely,  and 
are  composed  of  pitch  pine  seat  laths  with  teak  backs.  The 
seat  end  frames  are  composed  of  malleable  iron,  well  secured  to 
the  posts.  The  bodies  are  mounted  on  Brill 
maximum  traction  trucks,  with  pony  wheel  out- 

side. These  trucks  have  a  wheel  base  of  4  ft., 
the  diameter  of  the  driving  wheel  being  30  ins., 
and  of  the  pony  wheel  20  ins.  The  wheels  are 
of  chilled  iron. 
The  combination  car,  of  which  five  have 

been  supplied,  have  also  a  carrying  capacity  of 
fifty,  and  the  total  length  over  all  is  42  ft.  6  ins. 
As  will  be  seen  from  the  illustration  a  portion 

of  the  car  is  entirely  enclosed,  the  end  plat- 
forms carrying  seats,  which  arc  practically 

open,  except  so  far  as  protection  is  afforded  by 
means  of  storm  curtains.  This  car  is  especially 
interesting  from  the  fact  that  it  has  been  employed  in  England 
for  only  a  few  years.  They  have  been  adopted,  however,  in 
Sunderland,  Middleton,  Rochdale,  Southport,  Wolverhampton, 
Gateshead,  as  well  as  in  Camps  Bay,  South  Africa.  In  some 
cases  this  combination  car  is  supplied  with  single  truck,  but  in 
the  case  of  Rothesay  they  are  carried  on  double  tracks. 

The  electrical  equipment  for  all  the  cars  consists  of  two  No. 

25-B  motors,  with  Dick,  Kerr  DBI,  form  B  type  controllers. 

COMBINATION  CAR 

Transit  Company,  announced,  March  28,  his  policy  in  connec- 
tion with  the  management  of  the  Manhattan  Elevated  system 

that  will  come  under  his  control  at  midnight  March  31.  He  said 
in  part : 

"Auditor  E.  F.  J.  Gaynor,  Treasurer  D.  McWilliams  and 
Vice-President  Alfred  Skitt  will  continue  their  work  for  the 
company  until  1906.  This  is  in  accordance  with  the  terms  of 

Mr.  Belmont's  lease.  Mr.  Skitt's  work  will  be  largely  ad- 
visory. Frank  Hedley,  secretary  of  the  Interborough  Com- 

pany, will  direct  the  operation  of  the  road.  He  and  I  will  have 
offices  in  the  Western  Union  Building,  the  present  headquarters 
of  the  Manhattan  Elevated  Railroad.  Other  employees  of  the 
company  will  be  retained  upon  the  merit  system. 

"There  is  to  be  no  radical  change  or  general  cleaning  out  of 
the  men  who  have  been  working  on  the  elevated  roads.  The 
clerical  force  in  the  main  office,  the  trainmen,  motor  engineers, 

telegraphers,  electricians,  and  the  men  in  the  mechanical  de- 
partments are  to  be  continued  at  their  work.  They  are  to  have 

fair  living  wages  and  an  impartial  hearing  will  be  given  them 
on  all  just  claims. 

"Illustrative  of  this,  I  would  recount  that  long  before  the 
recent  agitation  for  shorter  hours  and  more  pay  I  spoke  to  Mr. 

Skitt  about  the  $1.50  paid  for  a  day's  work  to  each  gateman.  It 
did  not  seem  to  be  proper  recompense,  and  I  then  determined  on 
an  increase  of  pay  for  these  men  as  soon  as  I  had  the  power. 
Their  wages  are  to  be  advanced.  The  same  is  true  of  other 
employees.    The  advance  will  go  into  effect  with  the  coming 

OPEN  CAR 

of  the  new  month.  Increase  of  pay  that  has  been  arranged  will 
cost  the  management  an  additional  $60,000  a  year. 

"Although  they  arc  not  included  in  the  terms  of  the  lease, 
G.  E.  Pegram  will  remain  chief  engineer  in  the  operating  de- 

partment. S.  D.  Smith,  assistant  superintendent;  W.  S.  Lock- 
wood,  road  engineer,  and  Trainmasters  A.  L.  Merritt,  E.  M. 

Cocks,  B.  Gilroy  and  H.  B.  Robson  will  continue  in  their  pres- 

ent positions." 
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ENGINEERING  PRELIMINARIES  FOR  AN  INTERURBAN 

ELECTRIC  RAILWAY -V  AND  CONCLUSION 

BY  ERNEST  GONZENBACH 

ACCESSORIES 

Under  this  headway  may  be  grouped  all  the  details,  such  as 
telephones,  block  signal  system,  etc.,  which  occupy  a  relatively 
small  place  compared  to  the  whole,  but  whose  success  or  failure 
may  be  very  largely  reflected  in  the  financial  returns  of  the 
road. 

The  telephone  has  come  to  be  accepted  almost  universally  for 
train  despatching  and  is  very  superior  to  the  telegraph  for  this 

purpose  when  time-rooted  prejudices  in  the  latter's  favor  have 
once  been  overcome.  It  is  of  such  importance  to  have  com- 

munication at  all  times  that  some  of  the  best  roads  have  in- 
stalled duplicate  lines  and  duplicate  instruments.  For  the  D, 

E  &  F  Railway  it  is  important  that  a  reliable  telephone  service 
be  installed  and  a  reserve  provided.  A  pair  of  wires  must  be 

run  the  entire  length  of  the  road  for  the  despatcher's  use  and 
to  enable  train  crews  to  communicate  with  headquarters  at  any 
point  along  the  line.  For  this  purpose  it  is  recommended  to 

install  desk  instruments  at  sub-stations  along  the  line  and  port- 

and  this  would  necessitate  a  call  signal  device  of  some  sort. 
It  is  an  open  question  if  such  a  call  signal  will  warrant  its  cost 
in  our  case,  and  it  is,  therefore,  recommended  that  no  apparatus 
be  provided  for  this  purpose  at  the  start,  but  that  sufficient 
cross-arm  room  be  arranged  for  on  the  pole  line  so  that  it  can 
readily  be  put  in  place  in  case  its  use  seems  advisable.  With 

sub-stations  an  average  of  7  miles  apart  only  there  will  prob- 
ably be  few  occasions  when  the  signal  would  have  to  be  used 

except  during  a  complete  disarrangement  of  the  schedule,  and 
it  is,  therefore,  best  to  wait,  as  has  been  suggested. 

As  already  pointed  out,  an  automatic  block  signal  system  is 
a  necessity  on  a  road  of  this  character.  One  needs  only  to 
examine  the  list  of  accidents  which  have  occurred  on  electric 

railways  during  the  last  year  or  two  to  be  convinced  of  this. 
It  certainly  seems  strange  that  a  property  which  is  provided 
with  costly  safeguards  against  low  water  and  high  water  in 
boilers,  over  or  under  speed  of  engines,  overload  and  reversal 

relays  on  generators,  precautions  against  lightning  and  "reso- 
nance" damages  and  all  the  numerous  list  of  such  devices,  will 

not  usually  spend  one  cent  in  an  effort  to  avoid  the  most  costly 
of  all  accidents — collisions.  No  doubt  this  is  due  in  good 
part  to  the  fact  that  until  recently  no  satisfactory  block  signal 

system  at  a  reasonable  price  had  been  on  the 
market,  but  this  argument  will  no  longer  hold, 
as  it  is  now  possible  to  obtain  them.  It  is  true 
that  none  of  these  systems  have  stood  the  test 
of  time ;  they  are  all  too  new  as  yet,  but  as  none 

nn      exists  which  has  stood  this  test  and  which  is 

FIG.   5.-PLAN,    SIDE   AND   END   ELEVATIONS   OF   A   STATION    AND    PLATFORM    FOR   FLAG  STOP 

able  'phones  on  cars.  No  talking  is  to  be  done  over  this  line 
except  strictly  train  despatching.  For  general  business  either 
another  line  must  be  run  or  connections  made  with  local  tele- 

phone systems.  In  view  of  the  fact  that  stations  will  serve  the 
numerous  other  purposes  before  enumerated  it  would  seem 
advisable  to  have  connections  with  the  local  telephone  systems, 
and  it  is  recommended  to  install  this  service  in  preference  to  a 
duplicate  private  line.  To  a  live  road  reaching  out  for  business 
of  all  classes  such  connections  are  a  profitable  investment.  Too 

much  care  cannot  be  taken  to  secure  an  absolutely  reliable  tele- 
phone system  and  to  install  it  in  such  a  way  that  it  shall  be 

useful  at  times  when  it  is  most  needed,  during  wind  and  snow- 
storms. Any  reader  of  this  article  can  no  doubt  cite  a  number 

of  roads  which  are  equipped  with  perfect  telephone  service 
during  fair  weather.  When  storms  disarrange  the  wires  and 
snow  interferes  with  cars  and  the  schedule  is  wofully  mixed, 

then  these  fair-weather  despatching  systems  become  worse 
than  useless.  It  is,  therefore,  recommended  that  the  telephone 
wires  of  the  D,  E  &  F  Railway  consist  of  a  pair  of  No.  6 
Brown  &  Sharpe  gage  galvanized  iron  wires,  or,  still  better,  two 
twisted  pairs  having  the  same  tensile  strength  as  the  No,  6. 
The  telephone  insulators  to  be  provided  with  deep  grooves  on 

top,  after  the  manner  of  high-tension  insulators,  to  prevent  the 
disturbing  dropping  of  wires  due  to  loose  tie-wires  and  cracked 
insulators.  A  high  standard  of  insulation  in  exterior  and  in- 

terior work  is  to  be  maintained. 

It  is  sometimes  important  to  be  able  to  call  train  crews  at 
points  along  the  line  where  no  regular  attendants  are  stationed, 

applicable  for  electric  railway  service,  one  must  take  these 
chances.  One  of  the  essential  features  of  an  automatic  system 
which  was  overlooked  in  the  earlier  types  of  this  apparatus  was 

that  the  signal  should  return  to  "danger"  in  case  of  any  de- 
rangement of  its  working  parts  or  in  its  current  supply.  This 

is  now  being  provided  for,  and  no  one  needs  to  hesitate  to  pur- 
chase and  install  block  signals.  That  no  road  can  afford  to  be 

without  one  is  proven  by  the  accident  lists  which  grow  larger 
every  year.  An  ample  allowance  has,  therefore,  been  made  in 
our  estimates  to  cover  the  cost  of  an  adequate  automatic  block 

signal  system. 
Closely  related  to  the  foregoing  is  the  matter  of  provision 

to  signal  cars  at  flag  stations.  At  present  it  is  quite  customary 

not  to  designate  flag  stops  by  anything  in  particular — possibly 
a  small  board  may  be  nailed  to  a  convenient  fence  or  telegraph 
post,  and  some  roads  even  provide  a  few  luxurious  planks  in 
lieu  of  a  platform.  A  motorman  on  approaching  a  flag  station 
rarely  can  see  the  passengers,  if  there  are  any,  until  he  is  quite 
near,  and  he  must  then  make  a  quick  stop ;  too  frequently  he 
runs  past  the  stopping  point,  necessitating  backing  the  car, 
which  consumes  time  and  current.  In  view  of  the  data  which 

is  available  proving  the  value  of  coasting  or  drifting  of  cars 
with  current  off,  it  seems  strange  that  so  little  provision  has 

been  made  so  far  to  provide  a  flag-stop  signal  which  may  be 
seen  for  a  long  distance  in  either  direction  and  thu3  enable  the 
motorman  to  shut  off  power,  drift  and  make  the  regular  satis- 

factory service  stop. 

Fig-  5  gives  the  outline  of  a  station  and  platform  suitable  for 
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a  flag  stop  of  the  D,  E  &  F  Railway.  A  small  inexpensive 
structure,  10  ft.  x  12  ft.,  is  provided  as  a  waiting  room,  and 
should  be  placed  at  every  point  wherever  a  flag  stop  is  located. 
The  receipts  of  an  electric  railway  are  always  least  during 
inclement  weather,  and  anything  tending  to  increase  the  com- 

fort of  the  traveler  during  such  periods  is  pretty  certain  to  be 
reflected  in  the  bad  weather  receipts.  When  passengers  are 
expected  to  wait  on  an  unsheltered  platform  or  at  country 
crossings  for  from  ten  minutes  to  thirty  minutes  for  a  car,  they 
are  certain  to  give  up  traveling  until  some  better  day,  or,  in 
fact,  may  not  go  at  all,  and  it  therefore  seems  shortsightedness 
not  to  make  some  inexpensive  provision  for  their  comfort. 
Outside  the  small  station  shown  on  Fig.  5  is  placed  a  post  18  ft. 
high,  and  provided  with  a  semaphore  arm  4  ft.  to  5  ft.  long,  and 
worked  by  a  lever  from  the  platform.  Neither  the  arm  nor  the 
lever  can  be  locked  in  position,  and  the  passenger  must  keep  his 
hand  on  the  lever  in  order  to  signal  a  car ;  as  soon  as  his  hand 
is  removed  the  arm  falls  back  by  gravity  into  the  position 
shown  by  dotted  lines.  It  can  be  arranged  so  that  at  night  the 

setting  of  the  arm  lights  a  lamp  on  top  of' the  post.  Such  a 
signal  may  be  seen  for  a  long  distance  and  will  prove  economi- 

cal for  the  railway  and  highly  satisfactory  to  the  passenger. 
The  platform  is  shown  in  the  engraving  as  built  of  wood.  A 

better  and  cheaper  platform  may  be  built  by  locating  as  many 
of  the  flag  stops  as  possible  in  advance  of  the  grading  of  the 

road.  The  sub-grade  may  then  be  widened  at  these  places  and 
the  platform  rock-ballasted  at  the  same  time  similar  work  is 
done  on  the  track  and  roadbed.  The  cost  of  this  work  is  usually 
less  than  wood  construction  and  it  is  enduring.  The  shelter  or 
station  can  also  be  built  of  some  less  combustible  material  than 
wood  at  little  more  than  the  cost  of  the  latter.  The  extra  cost 

of  making  these  unprotected  stations  non-combustible  is  ordi- 
narily well  invested,  but  its  advisability  must  be  carefully 

weighed  in  each  individual  case. 
The  waiting  stations,  certain  highway  crossings,  switches, 

etc.,  must  all  be  provided  with  lights,  and  it  is  wasteful  to  use 
a  cluster  of  five  lights  at  each  of  these  points.  It  is,  therefore, 

recommended  to  run  a  single  galvanized-iron  wire  the  entire 
length  of  the  road  from  which  the  lights  shall  be  tapped  ofl:  in 
series  of  five  lights,  but  only  one  light  used  at  each  platform, 
and  an  electric  light  to  be  substituted  in  place  of  the  oil  lamp 
in  switch  stands.  These  circuits  would  be  turned  on  and  off 

from  sub-stations.  The  liability  of  lights  going  out  is  greater 
with  electric  lights  than  with  oil,  but  the  gain  in  reduced  cost 
of  maintenance  is  sufficient  to  warrant  the  risk,  which,  after  all, 
is  not  very  serious  when  one  considers  that  most  interurban 
roads  run  with  no  switch  lights  whatever.  That  such  lights 
are  needed  even  on  the  most  out  of  the  way  switches  cannot  be 
denied. 

Electric  railways  are  at  the  present  time  very  often  the 

object  of  crossing-gates  agitation,  and  there  are  numerous 
roads  which  have  been  called  upon  to  install  either  gates  or  a 
crossing  alarm.  The  latter  has  usually  been  resorted  to  and 

much  difficulty  has  been  experienced  in  finding  something  suit- 
able to  electric  railway  conditions.  Nothing  has  been  stand- 

ardized for  this  purpose  at  the  present  time  and  the  application 
of  a  crossing  alarm  must  be  a  matter  of  special  design  by  the 
engineer.  Their  use  is  to  be  commended,  however,  as  another 
very  simple  way  to  cut  down  the  size  of  the  accident  account. 

The  distributing  systems  required  to  supply  electric  lighting 
and  power  service  should  also  be  included  under  this  heading, 
but  it  is  impossible  to  go  into  their  details  in  the  present  article. 
In  one  or  two  cases  it  may  be  advisable  to  purchase  outright  an 
already  existing  plant  and  use  its  distributing  system.  As  a 
general  rule,  however,  an  entirely  new  layout  will  have  to  be 

provided,  and  in  our  case  it  would  consist  of  an  alternating- 
current  series  arc  lighting  system,  a  four-wire  secondary  sys- 

tem in  the  business  streets  of  each  of  the  small  towns  and 

groups  of  houses  fed  from  one  transformer  in  residence  h'ght- 

ing.  In  a  number  of  the  very  small  towns  along  the  railway 
a  very  satisfactory  revenue  might  no  doubt  be  derived  from 
such  service,  the  extra  investment  and  operating  cost  to  the 
railway  is  very  light,  and  would  prove  profitable  in  cases  where 
an  independent  plant  would  be  out  of  the  question. 

The  details  of  construction  have  all  been  discussed,  and  an 

estimate  of  the  cost  of  the  road  built,  according  to  plans  out- 
lined, must  next  be  considered.  The  road  from  end  to  end  is 

62.5  miles  long,  but  counting  tlie  mileage  of  sidings  and  yard 
tracks  it  is  necessary  to  base  the  estimates  on  a  single-track 
mileage  of  66  miles  : 

ESTIMATE 
Excavation  and  embankment    $96,000 
Uridges,  abutments  and  culverts    91,050 
Two  overhead  railroad  crossings  at  $32,000    64,000 
Ties,  2640  per  mile,  at  55  cents   96,250 
IJallast,  2200  cu.  yds.  per  mile,  at  80  cents   U6,000 
Kail,  70  lbs.  per  yd.,  at  $31  per  ton  delivered   225,000 
Joints,  spikes  and  bolts  for  60-ft  rails   29,500 
Labor  on  track,  56  miles,  at  $600  per  mile   33,600 
Labor  in  street  track,  6.5  miles  at  $1,800  per  mile   11,700 
Farm  and  highway  crossings   9,500 
Wire  fences,  24,000  rods,  at  73  cents  in  place   17,500 
Switches,  special  work,  etc   21,000 
Bonds,  24,000,  at  61  cents  in  place   14,650 
Cross  bonds  and  special  bonding  at  switches,  etc   2,000 
Third  rail,  70  lbs.  per  yd.,  50  miles,  at  $36  per  ton  delivered   131,000 
Insulators,  spikes  and  bolts,  at  62  cents  in  place   18,000 
Joint  plates,  bolts  and  labor  laying  rail   9,800 
Bonds,  15,000,  at  73  cents  in  place   ±0,950 
Crossings  and  crossing  cables   13,500 
Trolley  in  streets,  single-track  span  construction   24,000 
Power  station,  1500  kw,  at  $120  per  kilowatt   180,000 
Power  station  building,  $11  per  kilowatt   16,500 
Transmission  line,  55  miles,  at  $1,400   77,000 
Sub-station,  freight  and  depot  buildings   24,500 
Sub-station  railway  apparatus    65,000 
Batteries    80,000 
i  elephone  line    9,000 
Block-signal    system   35,000 
Stations  and  platforms    5,250 
Switch  and  platform-ligliting  circuit   4,000 
General  office  building    8,000 
Car  shops,  shop  tools,  etc   24,000 
Car  bodies  and  locomotive  body   49,000 
Trucks  and  air  brikes    27  500 
Electrical  car,  equipment    76,000 
Lighting  and  power  apparatus  and  supply  systems   70,000 
Accidents,  contingencies  and  insurance,  5  per  cent   89  000 
.\dministration,   superintendence,   office   expenses,   engineering,  etc., 
5  per  cent    S9,m 

$1,963,750 
The  esimate  does  not  include  any  allowance  for  right  of  way, 

franchises  and  legal  expenses,  nor  for  interest  during  con- 
struction. It  represents  the  construction  cost  purely,  which  in 

this  case  amounts  to  $29,750  per  mile  of  single  track.  No  doubt 
opinions  will  be  divided  as  to  the  merits  of  building  a  road  at 
this  cost.  Men  who  have  been  building  interurbans  at  from 
$18,000  to  $20,000  per  mile  will  be  inclined  to  sneer  at  the  con- 

struction proposed,  and  perhaps  charge  all  the  excess  cost 

against  "third  rail,"  as  is  the  habit.  Others  whose  roads  have 
cost  from  $30,000  to  $50,000  per  mile — some  of  them  trolley 
roads,  others  third  rail — may  be  inclined  to  find  the  estimate 
somewhat  low  for  the  class  of  work  proposed.  Probably  both 
are  right,  for  it  is  well  recognized  that  the  interurbans  built  at 
the  first  figures  are  often  mere  horse  car  systems  grown  to 

maturity,  while  the  term  "third-rail  road"  has  become  synony- 
mous with  roads  often  extravagantly  built  and  equipped.  By 

choosing  the  best  from  each  a  road  physically  and  financially 
somewhat  like  the  example  we  are  discussing  will  be  the  result, 
and  will  be  more  valuable  than  either  of  the  two  extremes,  on 
the  same  principle  as  a  mule  is  more  useful  than  either  of  his 
parents,  the  jackass  and  the  horse. 

Reference  has  already  been  made  to  the  A,  B  &  C  Railway  as 
an  example  of  extremely  liberal  equipment  and  construction. 

Had  the  manufacturing  company's  plan  of  modelling  our  road 
after  it  been  adopted,  it  is  difficult  to  estimate  without  going 
into  details  what  the  cost  of  the  D,  E  &  F  Railway  would  have 
been,  but  it  would  no  doubt  have  reached  very  close  to  $40,000 
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per  mile.  The  A,  B  &  C  Railway  cost  nearly  $50,000  per  mile, 
and  the  difference  is  due  to  less  expensive  roadbed  and  similar 
physical  conditions.  Interurban  railways  seem  to  be  making 
much  the  same  sort  of  history  as  that  experienced  by  the  early 
steam  railroads  which  started  with  cheap  construction,  which 
did  not  last  its  allotted  time  and  had  to  make  way  for  better 
work.  While  the  present  steam  railroad  standards  seem  to  be 

somewhat  too  expensive  to  be  adopted  by  the  ordinary  inter- 
urbans,  it  is  to  be  hoped  that  investors  will  learn  to  insist  on 
something  better  than  the  exceedingly  cheap  outfits,  ready  to 
fall  to  pieces  after  a  year  or  two,  which  have  been  built  in  some 
places  and  their  securities  offered  in  the  market.  But  in  order 
to  secure  permanency  of  construction  it  is  unnecessary  to  go 
to  such  extremes  as  the  A,  B  &  C  Railway  and  similar  prop- 

erties have  gone. 
The  estimated  net  income  has  already  been  shown  to  be 

$140,000  per  annum.  Assuming  the  D,  E  &  F  Railway  to  be 
bonded  for  $2,000,000  at  5  per  cent,  this  will  leave  $40,000  per 
annum  to  apply  on  dividends,  etc.  Should  the  income  reach  the 
average  of  other  roads,  of  similar  character,  which  it  will,  with 
time  and  good  management,  its  stock  will  soon  be  hovering 
around  par,  and  the  owners  will  permanently  wear  a  happy 
smile,  which  would  never  have  appeared  to  stay  had  the  ex- 

tremely lavish  or  the  extremely  cheap  construction  been 
adopted. 

OPERATION 

The  operating  expenses  have  been  assumed  to  be  55  per  cent 
of  gross  receipts,  which  seems  to  be  a  very  fair  average  result. 
There  are  roads  operating  as  low  as  45  per  cent,  and  in  fact 
one  of  the  four  roads  referred  to  in  the  estimate  of  income  has 

operated  the  last  year  below  50  per  cent.  It  is  also  noticeable, 

m  one  or  two  cases  where  operating  expenses  are  a  compara- 
tively small  percentage  of  gross  receipts,  that  apparently  no 

effort  has  been  made  to  curtail  these  expenses  by  employing 
low-priced  and  less  labor,  reducing  the  frequency  of  cars,  etc., 
and  the  very  low  figure  seems  to  be  due  to  an  intelligent  in- 

crease in  gross  income  rather  than  a  niggardly  operating  policy. 
It  has  been  said  by  a  well-known  and  successful  railway  man 

that  "the  best  way  to  decrease  operating  expenses  is  to  increase 
gross  receipts."  Apparently  this  has  been  done  in  the  cases 
cited.  An  extra  good  showing  can  be  made,  of  course,  for  a 
year  or  two  by  neglecting  track  maintenance,  equipment,  etc., 
but  it  is  assumed  that  this  will  not  be  the  policy  of  the  D,  E  & 
F  Railway,  and  with  the  quality  of  construction  estimated, 
maintenance  and  operation  should  be  as  low  as  it  is  possible 
to  go  on  any  road. 

Reference  has  already  been  made  to  location  of  power  house 
and  car  shops  near  to  each  other,  on  account  of  economy  in 
first  cost  and  operation.  One  master  mechanic  may  have  charge 
of  both,  and  they  are  always  under  his  eye.  The  power  house 
force  may  be  organized  into  two  shifts  of  ten  hours  each,  and 
one  or  two  men  provided  for  the  four  hours  when  the  plant  is 
closed  down.  At  the  car  shops  the  number  of  men  required  is 
very  much  affected  by  the  design  of  the  shops.  If  the  latter 
are  well  planned  for  rapidly  handling  the  work,  and  to  facilitate 
inspection  and  small  repairs,  a  small  force  only  is  required. 
Many  roads  find  it  advantageous  to  manufacture  in  their  shops 
small  supply  parts  and  sometimes  even  to  take  in  outside  work. 
If  such  work  does  no  more  than  cover  its  cost  it  gives  at  least 
the  advantage  of  always  providing  a  force  of  trained  mechanics 
close  at  hand  when  something  out  of  the  ordinary  occurs. 
This  applies  more  particularly  to  the  smaller  roads,  which  are 
apt  to  be  very  short  in  shop  facilities  and  whose  ordinary  repair 
work  would  not  warrant  the  employment  of  even  a  modest- 
sized  shop  force. 

Sub-stations  in  our  case  have  so  many  functions  that  only  a 
small  share  of  their  attendance  should  be  charged  to  motive 
power;  say  not  over  one-third.  Another  third  may  be  charged 
to  train  operation  and  the  balance  divided  between  electric 

lighting  and  the  freight  and  express  business.  As  already  men- 
tioned, only  one  man  is  to  be  stationed  at  each  of  the  smaller 

places,  an  arrangement  which  has  proved  feasible  in  several 
instances  where  sub-stations  are  of  larger  size  and  more  vital 
importance.  It  is  only  justice,  however,  to  say  that  such  a 

plan  would  not  be  satisfactory  where  sub-stations  are  farther 
apart,  have  larger  units  and  no  living  apartments  are  provided. 

A  general  oversight  over  all  the  sub-stations  may  be  had  by 
one  competent  man,  as  already  stated,  and  all  of  his  time  will 
naturally  be  charged  to  motive  power.  For  the  maintenance 
of  pole  line  two  patrolmen  will  be  required  who  are  to  make 
an  inspection  every  night  and  make  all  repairs  during  the  hours 
when  the  plant  is  shut  down. 

For  maintenance  of  track  it  is  becoming  customary  to  divide 

the  road  into  sections,  each  in  charge  of  a  "section  gang,"  the 
same  as  is  done  on  steam  roads.  Each  section  is  provided  with  a 

shanty  for  storage  of  tools,  hand-car,  etc.,  and  the  men  em- 
ployed live  within  close  call.  It  is  the  track  work  which  usually 

feels  the  first  effect  of  the  economizing  policy,  and  any  reader 
of  this  article  no  doubt  can  name  roads  which  have  no  track 

maintenance  gangs  worth  mentioning,  or  have  sections  from  15 
miles  to  20  miles  long  each,  with  perhaps  two  men  for  such  a 
section.  In  our  case  the  care  and  maintenance  of  the  third  rail 

would  come  imder  the  track  gangs  and  it  is  surprising  how 
quickly  the  men  will  get  used  to  the  presence  of  the  live  rail, 
driving  and  pulling  spikes  and  handling  the  live  rail  itself 
with  the  utmost  unconcern,  and  no  serious  consequences  on  this 
account  have  so  far  been  recorded. 

The  train  schedule  proposed  for  the  D,  E  &  F  Railway  re- 
quires train  crews  familar  with  steam  railway  operation,  and  it 

is  a  question  of  importance  from  what  class  of  employees  to 
recruit  them.  Of  all  men  street  car  employees  seem  to  be  the 
least  fitted  for  this  work,  because  the  duties  of  the  two  classes 
of  service  are  so  divergent.  It  is  not  denied  that  there  are 

many  very  satisfactory  ex-street  railway  employees  on  inter- 
urban runs,  but  that  fact  has  no  bearing  on  the  present  case, 

because  we  are  assuming  trains  to  be  operated  exactly  as  they 
would  be  did  the  motive  power  consist  of  steam  locomotives. 

In  the  latter  case  would  any  man,  no  matter  how  much  ex- 
perience in  street  railroading  he  may  have  had,  be  placed  in 

charge  of  a  train  without  two  or  three  years  of  apprenticeship 
in  the  intricacies  of  train  operation?  More  often  it  is  five 
years  to  ten  years  before  a  man  has  charge  of  a  train.  In  the 
meantime  the  interpretation  of  whistle,  flag,  bell  and  lantern 

signal  and  all  the  "rules  of  the  road"  become  second  nature  to 
him  and  he  does  not  have  to  remember  them  "by  the  book." 
He  is  also  very  apt  to  have  learned  to  keep  his  head  in  emer- 

gencies and  not  to  yell  "whoa"  when  the  brakes  fail  to  work. 
Promotion  is  none  too  rapid  on  steam  roads,  and  it  is  therefore 
recommended  to  recruit  train  crews  for  the  D,  E  &  F  Railway 
from  among  young  and  promising  brakemen,  station  agents, 
etc.,  of  the  steam  roads,  and  teach  them  the  little  additional 

knowledge  required  to  handle  electric  cars. 
As  an  illustration  of  the  deplorable  condition  of  affairs  on 

some  interurban  roads  and  not  as  a  joke  (the  matter  is  too 

serious),  a  telephone  conversation  overhead  by  the  writer  be- 

tween a  "despatcher"  and  a  "conductor"  of  a  prominent  inter- 
urban railway  is  here  repeated: 

Conductor — "Hello,  Bill,  that  ynu  ?" 

Despatcher — "Yep,  Charlie,  that's  me." 
Conductor — "I'm  at  .    Raining  like   down  here.  ' 
Despatcher — "So  is  it  up  here  ;  barrels  full  of  it." 
Conductor — "I  am  ready  to  come  in.    All  right?" 
Despatcher — "Yes,  I  guess  so.  Wait  a  minute.  No.  12  is  out 

somewhere  in  your  neighborhood,  and  you  better  kind  o'  look 

for  her." 
The  two  cars  ordered  to  "kind  o'  look  out"  for  each  other  on 

that  dark  and  stormy  night  are  both  capable  of  over  60  miles 

per  hour,  and  the  schedule  regularly  calls  for  nearly  that  maxi- 
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mum  speed.  Is  it  any  wonder  that  accidents  are  on  the  increase? 
The  supply  of  electric  lighting  and  power  requires  a  distinct 

organization  of  its  own,  and  the  manner  of  handling  this  busi- 
ness, scattered  over  numerous  small  towns  along  the  railway, 

must  be  "felt"  for  as  the  business  develops.  With  the  current 
a  by-product  of  the  railway  plant  it  becomes  possible  to  give 
continuous  service,  day  and  night,  in  even  the  smallest  villages, 

something  always  highly  appreciated  by  customers.  A  system- 
atic canvass  for  new  business  and  house  wiring  and  other  sup- 

plies at  cost  are  a  great  help  to  get  and  hold 
business,  in  fact,  the  methods  of  the  most 
successful  electric  lighting  companies  will 
bear  copying. 

The  manner  of  securing  and  holding  pas- 
senger, freight  and  express  traffic  is  outside 

the  sphere  of  this  article.  It  is  useless  to  sup- 
pose that  the  traffic  will  come  without 

soliciting,  and  the  most  successful  interurban 
railways  are  examples  how  to  handle  this 

part  of  the  business.  There  are  other  ex- 
amples— how  not  to  do  it. 

GENERAL   t  ONCLUSION  S 

The  various  factors  entering  into  the  prob- 
lem of  selecting  methods,  materials  and  equip- 

ment for  a  proposed  road  have  all  been  dis- 
cussed, and  the  reasons  pro  and  con  for 

having  made  the  selctions  as  here  outlined 
have  in  each  case  been  cited. 

There  are  many  whose  ideas  will  differ 
very  radically  from  those  advanced  in  this  article,  and  it  is 

fortunate  that  there  are  differences  of  opinion — if  all  men 
thought  alike  there  could  be  no  real  progress  of  the  world. 

A  summary  of  the  recommendations  made  and  a  comparison 

with  some  recently-built  and  heavily  financed  properties,  shows 
that  it  is  recommended  to  invest  less  money  in  electrical  equip- 

ments, power  house,  transmission  line,  sub-stations,  track  rails 
and  third  rail.  It  is  recommended  to  invest  more  money  in 

track  ballast,  car  bodies,  trucks,  block  signal  system  and  wait- 
ing stations. 

It  is  noticeable  that  the  last  items  do  not  have  the  advantage 
of  being  controlled  and  placed  on  the  market,  practically  without 
competition,  by  large  and  powerful  corporations  as  do  those  in 
the  list  marked  for  less  investment.  One  never  hears  of  the 

electrical  or  steel  manufacturing  companies  making  very 
strenuous  efforts  to  get  their  customers  to  use  large  quantities 
of,  say,  gravel  ballast,  but  they  expatiate  much  and  long  on  the 
advantages  of  lots  of  electrical  apparatus.  If  all  the  gravel 
ballast  could  be  handled  by  one  or  two  of  these  companies  we 
should  soon  see  all  deserving  men  earning  large  salaries  getting 
railway  people  to  use  double  the  quantities  of  track  ballast  now 
customary  at  three  times  the  present  price. 

y\ttention  is  also  called  to  the  lighting  and  power  supply 

business  as  a  means  of  utilizing  the  "by-products"  of  an  electric 
railway  power  station.  Our  friends  and  competitors  in  the  gas 

business  have  long  since  learned  the  value  of  these  by-products, 
and  electri-'al  concerns  of  all  kinds  might,  with  profit,  copy 
their  methods. 

In  conclusion,  it  is  hoped  that  there  may  be  fewer  interurban 
roads  built  which  deserve  the  appellation  bestowed  on  them  by 

a  well-known  engineer — "monuments  of  efficient  salesman- 
ship"— and  if  this  article  will  aid  in  any  way  towards  securing 

a  permanent  standard  of  construction  without  lavishness  or 
excessive  cheapness  its  purpose  will  have  been  served. 

 ♦♦♦  ■ 

The  West  Chester  Street  Railway  Company,  of  West 
Chester,  Pa.,  has  had  the  conductors  and  motormen  on  its 
suburban  lines  sworn  in  as  special  officers  in  order  that  there 
may  be  a  curtailment  of  disturbances  on  the  late  night  cars. 

THE  ELECTRIFICATION  OF  THE  MERSEY  RAILWAY 

For  a  number  of  years  past  it  has  been  a  matter  of  common 

knowledge  in  shipping  circles  that  the  ancient  port  of  Liver- 
pool, whose  records  date  back  to  the  time,  seven  or  eight 

hundred  years  ago,  when  it  was  a  primitive  fishing  village,  has 
not  altogether  maintained  its  position  as  the  premier  British 

shipping  center.  Liverpool  has  had  to  fight  against  geo- 
graphical disadvantages  to  a  great  extent,  and  the  preference 

PARK  STATK  )N 

evinced  by  many  of  the  leading  steamship  lines  for  South- 
ampton and  other  southern  ports  has  told  heavily  aganist  it. 

A  factor  which  has  done  much  to  retard  its  development  has 
been  the  lack  of  efficient  means  of  communication  between 

Liverpool  on  the  one  side  of  the  Mersey  and  the  smaller  city  of 
Birkenhead  on  the  other.  It  was  in  the  year  1866  that  the  first 
definite  steps  were  taken  to  overcome  this  difficulty.  In  that 

year  Parliamentary  powers  were  obtained  for  the  construction 
of  a  pneumatic  tunnel  railway  through  the  river  bed,  the 

engineers  being  Sir  Charles  Fox  &  Sons.    However,  the  pneu- 

MAP  SHOWING  MERSEY  TUNNEL  AND  CONNECTIONS 

matic  railway  was  not  proceeded  with,  and  it  was  not  until  four 

years  later,  in  1870,  when  Sir  Charles  Fox  had  retired  and 

James  Brumlees  joined  the  company  that  a  really  practicable 

scheme  was  developed,  and  the  plans  were  drawn  up  for  the 

steam  railway,  which  for  some  seventeen  years  continued  in 

operation. 
In  order  to  obtain  the  enormous  capital  required  for  the 

undertaking  it  was  necessary  that  the  public,  a  large  section  of 

whom  were  inclined  to  regard  the  company's  proposals  as  com- 
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niercially,  if  not  physically,  impossible,  should  be  convinced  to 
the  contrary.  With  this  view  a  contract  was  entered  into  with 
one  Major  Isaac  to  drive  an  experimental  timnel  under  the 
river  with  tlie  object  of  ascertaining  to  a  certainty  the  freedom 
from  fissures  of  the  solid  red  sandstone  whicli  formed  the  river 

bed.  Major  Isaac  finished  the  trial  shaft  in  May,  1881,  at  a  cost 
of  fioo,ooo,  the  result  being  such  as  to  warrant  a  call  for  funds 
for  the  completion  of  the  work. 

The  confidence  of  the  public  having  now  been  secured  the 

VIEW  OF  POWER  STATION,  WITH  HAMILTON  SQUARE  STATION- IN  THE  DISTANCE 

capital  was  soon  forthcoming,  and  lieing  well  established  in 
this  respect  the  company  at  once  commenced  the  driving  of  a 
main  tunnel,  large  enough  to  accommodate  a  double  line  of 

standard  gage  railway.  For  this  purpose  Major  Isaac  asso- 
ciated himself  with  John  Waddell,  an  Edinburgh  contractor, 

and  the  work  was  immediately  put  in  hand  and  pushed  forward 

rapidly  until,  within  six  years  of  the  actual  date  of  commence- 
ment, the  new  line  was  ready  for  opening.  No  less  than  320,- 

000  cu.  yds.  of  rock  were  excavated  from  the  main  tunnel.  All 
this  and  a  considerable  portion  of  the  ventilation  and  drainage 
headings  were  taken  out  by  hand.  The  cost  of  construction 
averaged  about  £500,000  per  mile.  The  main  tunnel,  which  is 

the  same  to-day  as  when  the  opening  ceremony  was  performed 
by  their  Majesties  the  King  and  Queen,  then  Prince  and 
Princess  of  Wales,  on  Jan.  20,  1886,  is  26  ft.  in  extreme  width 
and  19  ft.  high  from  the  top  of  the  rails  to  the  crown  of  the 

arch,  and  is  lined  throughout  with  brick-work  set  with  cement. 
Some  38,000,000  bricks  were  used  for  this  portion  of  the  work, 
a  very  small  proportion  were,  however,  used  for  the  ventilation 
and  drainage  headings,  which  are  quite  separate  from  the  main 
tunnel ;  there  are  thus  three  tunnels  in  all.  As  a  matter  of  fact, 
the  two  auxiliary  tunnels  are  not  independent  of  each  other 
throughout,  but  unite  into  a  loop  headmg  for  a  short  distance 

at  the  center,  where  all  the  tunnels  are  nearly  at  a  level.  To- 
wards the  sides,  however,  the  divergence  is  considerable,  owing 

to  the  fact  that  the  drainage  heading  is  cut  highest  in  the 
middle,  so  that  the  water  in  it  drains  off  to  the  pumps  at  either 
side,  whereas  the  railway  and  ventilation  tunnels  are  lowest 
in  the  middle  and  rise  towards  the  ends. 

The  ventilation  arrangements  have  been  most  carefully  de- 
vised. The  ventilation  heading,  which  . is  the  original  test  shaft 

driven  by  Major  Isaac,  is  connected  to  the  main  tunnel  at 
frequent  intervals  by  means  of  short  cross-drives,  and  an 
elaborate  system  of  bulkheads  is  arranged,  so  that  foul  air  can 
be  exhausted  from  any  desired  part,  while  fresh  air  is  drawn 

in  through  the  various  stations  and  tunnel  ends.  Great  steam- 
driven  fans,  of  30  ft.  or  even  40  ft.  in  diameter,  were  estab- 

lished in  connection  with  the  ventilating  up-shafts  at  each  side 
of  the  river.  Thus  it  will  be  seen  that  the  Mersey  Railway 
Company  had  done  everything  possible  to  secure  the  purity  of 
the  atmosphere  in  the  tunnel,  and  was  only  beaten  by  the 
inherent  impossibility  of  this  result  in  a  long  tunnel  con- 

tinually traversed  by  steam  locomotives.  These  great  fans, 
with  the  large  horizontal  engines  driving  them,  proved  to  be 

terrible  "money  eaters,"  no  small  item  in  the  company's  ex- 
penses being  the  rent  for  fan  houses,  which  were  necessarily 

located  in  positions  where  ground  is  extremely  valuable.  How- 
ever, the  days  of  these  costly  leviathans  are  past,  for  with  elec- 

tric traction  in  use,  the  problem  of  ventilation  has  become 

infinitely  easier,  and  a  few  smaller  motor-driven  fans  now  per- 
form the  work  more  effectively,  and  at  the  same  time  will 

effect  a  remarkable  economy,  both  in  house  rent  and  in  power 
consumption. 

The  drainage  system  is  on  an  enormous  scale.  There  are 
large  pumping  stations  on  each  bank  of  the  river,  wherein  are 
installed  old-world,  slow-moving  beam  pumps  of  large  capa- 

cities. Of  the  water  pumped  out  of  the  shafts  only  a  very  small 
liroportion  had  found  its  way  into  the  main  railway  tunnel,  the 
brick  and  cement  lining  of  which  is  possessed  of  admirable 
water  resisting  properties,  the  tunnel  being  actually  much  drier 
than  many  tunnels  not  driven  under  water  at  all.  The  auxiliary 
b.eadings,  however,  are  unlined  almost  throughout,  and  seem  to 
sdine  extent  to  have  the  effect  of  drawing  water  away  from  the 
main  tunnel.  The  original  estimate  of  the  engineers  was  for  at 
least  7000  gals,  or  8000  gals,  of  water  per  minute,  and  with 

HAMILTON  SQUARE  STATION 

ample  allowance  for  error  they  installed  pumping  plant  of  an 

;iggregate  capacity  of  18,800  gals,  per  minute.  As  a  matter  of 
fact,  the  average  quantity  dealt  with  is  only  some  6000  gals, 
per  minute.  The  unlined  auxiliary  ventilation  heading  was 
driven  for  a  considerable  part  of  its  length  with  a  Beaumont 
boring  machine,  which  did  the  work  so  beautifully  that  in 

looking  up  this  heading  one  is  at  once  struck  by  its  close  like- 
ness to  a  gigantic  rifle  barrel,  the  grooves  cut  by  the  machine 

resembling  the  rifling  and  the  tunnel  being  absolutely  straight 
for  long  stretches. 

There  are  in  all  seven  stations  on  the  present  railway  system. 
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Of  these,  two,  Hamilton  Square  and  James  Street,  are  tunnel 
stations,  one  on  each  side  of  the  river,  some  100  ft.  below  street 
level.  An  excellent  installation  of  hydraulic  lifts  is  provided  in 
each  case.  These  are  six  in  number,  three  in  each  station  ;  they 

are  jgyS  ft.  x  16J/2  ft.,  and  will  each  accomniudate  150  [)assen- 
gers.  Pressure  for  the  lifts  at  each  station  is  secured  from  a 
lank  built  in  the  top  of  a  handsome  square  tower,  about  250  ft. 
high,  which  gives  great  prominence  to  the  station.  The  old 
duplex  steam  pumps  employed  to  raise  the  water  from  the 
exhaust  tanks  to  the  top  of  these  towers  have  been  superseded 
by  more  compact  and  efficient  electrically-driven  three-throw 
pumps,  which  perform  the  same  work  at  much  less  expense. 
The  two  tunnel  stations  are  constructed  in  exactly  the  same 
manner  as  the  tunnel  itself,  though  of  larger  dimensions,  being 
about  400  ft.  long  by  50  ft.  wide  and  30  ft.  high  from  rail-head 

days  of  uphill  Sisyphus-like  labor  are  at  an  end,  and  financiers 
and  engineers  alike  have  cause  to  congratulate  themselves  on 
the  certainty  of  a  success  all  the  sweeter  for  being  long  de- 

ferred. This  outlook  is  based  not  merely  on  sanguine  hopes, 
as  in  the  earliest  days  of  the  railway,  but  on  the  more  solid 
foundation  of  expectations  more  than  fulfdled  in  very  similar 

liractice. 
The  work  of  electrification  which  has  been  carried  out  during 

the  last  twelve  months  has  progressed  none  the  less  strongly 
that  it  has  made  little  stir,  indeed,  until  quite  recently  there  was 
nothing  to  indicate  that  any  extraordinary  change  was  being 
effected. 

The  reconstruction  of  the  Mersey  Railway  must  rank  among 
the  important  engineering  undertakings  of  the  day.  The  entire 
track  has  been  relaid,  and  two  sets  of  electrical  conductor  rails, 

GENERAL  VIEW  OF  ENGINE  ROOM,  MERSEY  RAILWAY 

level  to  the  crown  of  the  arch.  Stairways  and  an  inclined  sub- 
way approach  from  the  street  are  provided  in  each  case  in 

addition  to  the  lifts.  The  other  stations  of  the  railway  do  not 
require  lifts  but  are  fitted  with  stairs  and  inclines.  During  the 

last  ten  years  considerable  developments  to  provide  for  in- 
creased traffic  have  been  carried  out,  though  the  actual  line  of 

route  has  not  been  extended.  These,  however,  sink  into  insig- 
nificance beside  the  complete  change  with  which  this  article 

particularly  deals — the  entire  electrification  of  the  line,  just 
completed  by  the  British  Westinghouse  Electric  &  Manufac- 

turing Company,  Ltd. 
Despite  the  energies  of  its  controllers  the  Mersey  Railway 

has  never  really  held  an  enviable  reputation,  and  though  its 
unique  position  and  undeniable  utility  have  saved  it  from  fatal 
disaster,  the  disadvantages  inseparable  from  a  deep  tunnel 

steam  railway  have  told  heavily  against  it,  and  its  great  work- 
ing expenses  have  hitherto  kept  prosperity  out  of  reach.  All 

competent  judges  are  now,  however,  assured  that  the  weary 

insulated,  guarded  and  bonded,  have  been  added  to  each  track 

length ;  the  tunnel  has  been  swept  and  cleaned — 2  ins.  of  solid 
dirt  were  in  many  places  removed  from  the  walls — and  both 
it  and  the  underground  stations  are  electrically  lighted.  A 
large  power  generating  station,  containing  a  plant  of  the  most 
perfected  type,  has  been  built.  Rolling  stock  of  the  most 
modern  pattern,  sufficient  to  maintain  a  three-minute  service 
of  electric  trains  in  both  directions  throughout  the  day,  has 
been  constructed,  and  so  on.  The  number  of  men  continuously 
employed  on  the  work  in  Liverpool  and  Birkenhead  alone 
averaged  200,  to  which  must  be  added  the  workmen  engaged  in 
the  works  of  the  British  Westinghouse  Company. 

The  power  house  is  situated  at  Shore  Road,  adjoining  the 
Hamilton  Square  Railway  Station,  Birkenhead.  The  power 
producing  plant  is  all  situated  in  one  main  building,  which  has 
dimensions  of  135  ft.  x  145  ft.  9  ins.,  and  is  of  steel  work  bricked 
in,  finished  neatly  and  substantially  with  stone  trimmings. 
Other  new  buildings  adjacent  to  the  generating  house  are  the 
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battery  house  and  fan  house,  and  alongside  these  on  the  same 
site  is  the  old  pump  house  connected  with  the  tunnel  drainage 
system. 

The  boiler  room  occupies  some  79  ft.  of  the  main  building 
length.  It  contains  nine  Stirling  water-tube  boilers,  each  with 
a  heating  surface  of  4370  sq.  ft.,  and  working  at  a  normal  steara 
pressure  of  170  lbs.  per  square  inch.    Roney  mechanical  stokers 

ELECTRICALLY  OPERATED  LIFT  PUMP 

are  fitted  to  the  boilers,  actuated  by  four  Westinghouse  "Stand- 
ard" steam  engines  of  the  4>2-in.  x  4-in.  size.  Economizers  of 

the  Clay  cross  type  are  used,  the  scrapers  for  these  being 
operated  by  two  Westinghouse  direct-current  multi-polar 
motors,  each  of  5-hp  capacity.  The  fuel  used  at  present  is 
Staffordshire  coal,  which  is  brought  direct  to  the  works  by  way 
of  the  Docks  Railway,  a  branch  of  which  encircles  the  gener- 

ating station.  The  Docks  Railway  is  fed,  without  preference, 
by  all  the  main  railways  of  the  country. 

The  coal  is  tipped  from  the  wagons  straight  into  a  breaker 

driven  by  a  compound-wound  motor  of  7>^  hp.  Thence  it 
passes  on  to  a  bucket  elevator,  which  lifts  it  to  the  top  floor  of 
the  boiler  house,  and  distributes  it  into  a  series  of  hoppers  or 
storage  bins,  one  for  each  pair  of  boilers,  or  five  in  all,  of  an 
aggregate  capacity  of  about  600  tons.  The  conveyor  is  driven 
by  a  standard  direct-current  motor  of  15-hp  capacity.  The  fuel 
feeds  by  gravity  from  the  bins  into  the  stokers.  The  ash  is 
conveyed  from  the  pits  by  the  conveyor  buckets  on  their  return 

BATTERY  ROOM 

journey,  and  dumped  into  railway  wagons.  The  conveyor- 
driving  gear  is  erected  on  a  platform  above  the  pumps  and 
condensers,  which  occupy  one  end  of  the  boiler  room. 

The  feed  water,  which  is  drawn  from  the  Birkenhead  public 
supply,  is  passed  through  the  economizers  and  enters  the  boilers 
at  a  temperature  of  about  212  degs.  F.  The  Holly  gravity 
return  system  is  in  use.  A  feed-water  treatment  plant  of  the 
Harris  type,  with  a  capacity  for  softening  3000  gals,  per  hour  of 

feed  water,  and  purifying  from  8000  gals,  to  10,000  gals,  of  con- 
denser water  per  hour  is  installed.  The  surface  condensers  are 

of  the  Weir  marine  type.  Each  boiler  supplies  direct  into  a 
steam  header  arranged  on  the  ring  system,  composed  of  lo-in. 
and  i2-in.  diameter  steel  piping.  The  exhaust  main  is  built  up 
of  rivetted  sheet-steel  pipe,  of  diameters  varying  from  32  ins. 
to  48  ins.   The  engine  room  of  the  power  house  has  two  floors. 

ONE  OF  THE  THREE  MAIN  GENERATING  SETS 

the  generating  machinery  being  installed  on  the  upper  and  the 
steam  and  exhaust  piping  systems  below. 

The  engine  room  contains  three  main  sets,  each  consisting  of 
a  vertical  steam  engine  direct  coupled  to  a  Westinghouse 

double-current  generator.  The  steam  engines  are  of  the  West- 
inghouse vertical  cross-compound  type,  the  generator  and  fly- 

wheel being  mounted  on  the  shaft  between  the  cylinders.  The 

cylinders  are  30-in.  and  60-in.  x  48-in.  stroke.  Poppet  admission 
valves  are  fitted  to  the  high-pressure  cylinders ;  all  other  valves 
are  of  the  simple  Corliss  type.  Reheating  receivers  are  adopted. 
The  engines  have  each  a  normal  full-load  capacity  of  1650  hp., 
with  steam  at  170  lbs.  and  running  at  94  r.  p.  m.  They  run  con- 

densing with  25-in.  vacuum,  under  which  conditions  they  have 
an  overload  capacity  of  60  per  cent ;  when  exhausting  to  the 

atmosphere  40  per  cent  overload  can  be  carried.  Each  com- 
plete set  occupies  a  space  of  about  30  ft.  sq.,  and  stands  some 

30  ft.  high  above  the  floor  level.  Each  of  the  three  double- 
current  generators  has  a  rated  capacity  of  1250  kw,  and  gen- 

erates direct  current  at  650  volts,  or  three-phase  alternating 
current  of  25  p.  p.  s.  at  about  400  volts. 

The  reason  for  the  adoption  of  the  double-current  machine 
is  that  there  is  every  probability  of  a  future  demand  from 

certain  other  local  railways  which  might  be  economically  sup- 
plied with  alternating  current  from  the  Mersey  Railway  plant. 

In  addition  to  the  three  large  sets  there  are  two  smaller  ones 
installed.  These  are  each  of  200-kw  capacity,  and  consist  of  a 

Westinghouse  compound  engine  of  the  i6-in.  and  27-in.  x  i6-in. 
size,  direct  coupled  to  a  direct-current  generator.  Inertia 
governors  are  used,  and  the  sets  run  normally  at  a  speed  of 
250  r.  p.  m. ;  they  are  primarily  intended  for  lighting  purposes. 
All  the  engines  exhaust  into  a  common  main  below  the  engine 
room  floor,  as  already  described.   Another  machine  installed 
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in  the  engine  room  is  a  motor-driven  booster  for  working  in 
conjunction  with  a  large  storage  battery. 

The  main  switchboard  of  nineteen  panels  is  arranged  on  a 
gallery  at  one  end  of  the  engine  room.  The  gallery  extends  the 
full  width  of  the  room,  and  is  12  ft.  above  the  engine  room  floor, 
it  is  18  ft.  in  width,  which  allows  ample  space  both  behind  and 
in  front  of  the  switchboard.  The  panels  are  of  marble,  fitted 
with  the  usual  standard  forms  of  instruments,  switches,  etc. 

The  power  station  lighting  switchboards  are  separate,  one 
being  provided  in  each  room,  while  a  number  of  auxiliary 
boards  for  the  control  of  small  motors,  etc.,  are  installed  in 
various  parts  of  the  works.  The  power  station  is  lighted  by 

means  of  210-volt  incandescent  lamps,  arranged  in  groups  of 
three  in  series. 

An  overhead  electric  crane,  equipped  with  three  dust  proof, 
series  wound,  crane  motors  and  the  usual  type  of  controllers, 
spans  the  engine  room. 

The  battery  house,  which  is  adjacent  to  the  main  building, 

contains  a  set  of  320  type-R  chloride  accumulators.  The  fan 
house  contains  one  of  the  new  electrically-driven  fans,  which  is 
12  ft.  in  diameter. 

The  feeders  were  supplied  and  erected  by  the  British  Insu- 
lated Wire  Company,  of  Preston.  From  the  main  switchboard 

the  cables,  which  are  of  the  British  Insulated  Wire  paper- 
insulated  type,  pass  down  one  of  the  original  vertical  shafts,  as 
cut  by  Major  Isaac  for  his  preliminary  tunnel  working.  They 
are  then  divided  and  the  halves  pass  in  opposite  ways  along  the 
ventilation  heading,  entering  the  main  tunnel  through  the  first 
cross  passages  met.  The  cables  are  fixed  to  the  rock  in  a  solid 

and  substantial  manner,  hanging  on  wrought-iron  hook  racks, 
bolted  into  the  rock  face  where  the  shaft  is  horizontal,  or 
tightly  gripped  in  clamps  similarly  secured  to  the  rock  face  in 
the  vertical  cuttings.  It  is  hard  to  imagine  more  trying  con- 

ditions than  those  in  which  the  engineers  carried  out  their 
work ;  in  many  places  the  accumulation  of  soot  on  the  walls 

the  track  rails,  the  negative  between  and  rather  lower.  Similar 
insulators,  though  of  different  dimensions,  are  used  for  both 
rails.  They  consist  of  hollow  blocks  of  vitrified  earthenware, 

on  the  top  of  which  rests  the  flat  base  of  the  conductor  T-rail, 

ELECTRIC  TRAINS  AT  PARK  STATION 

approaches  2  ins.  in  thickness,  while  everywhere  water  streams 
in  drenching  showers,  running  like  a  millrace  underfoot  in 
perfect  darkness,  and  all  in  a  space  never  more  than  7  ft. 
either  high  or  wide. 

There  are  two  conductor  rails  per  track  laid  tlu-oughout  the 
system,  the  positive  rail  being  outside  and  rather  liigher  than 

INTERIOR  OF  FIRST-CLASS  CAR 

held  securely  in  position  by  means  of  a  pair  of  steel  clips.  Each 

insulator  is  supported  by  a  broad-based  foot,  which  has  a  verti- 
cal center  pin  over  which  the  earthenware  cube  is  cemented 

with  molten  sulphur.  The  insulators  are  spaced  to  rest  on  every 
third  tie,  to  which  they  are  fastened  down  by  means  of  coach 

screws.  The  positive  rail  insulator  is  a  6-in.  cube,  the  negative 
is  6  ins.  sq.  by  3  ins.  deep.  The  positive  rail  is  protected  by 
wooden  guards. 

Flexible  rail-bonds  of  the  "Protected"  type,  made  by  the 
Forest  City  Electric  Company,  of  Manchester,  are  used.  These 
are  one-piece  bonds  with  flexible  centers  and  solid  ends,  the 
latter  being  swelled  by  hydraulic  pressure  into  holes  in  the  rail 

web  and  sole.  The  web 
bonds  are  covered  in  and 

protected  by  the  fish-plates. 
Each  joint  has  two  web 
Ijonds  and  two  foot  bonds, 

each  of  400,000-circ.  mils. 
On  al:)out  three-fourths 

of  the  system  the  conductor 
rails  used  are  of  lOO-lbs. 

weight  per  yard,  the  rest 
are  of  60-lbs.  per  yard. 

They  are  laid  in  60-ft. 
lengths  with  expansion 
joints  at  intervals  of  every 

eighth  joint  in  the  tunnel 
and  every  fourth  joint  in 
the  open. 

The  whole  of  the  track 

has    been    relaid,  several 
alterations   at   points  and 
cross-overs    having  been 

made  necessary  by  the  dif- 
ferent  dimensions   of  the 

new    rolling    stock,  and 
every  third  tie  is  now  made 

3  ins.  longer,  to  accommo- date the  insulators  for  the 

positive  conductor  rails. 
In  some  places  the  grades  are  very  steep,  even  reaching  3.7 

per  cent,  so  that  heavy  permanent  way  is  required.    The  track 
rails,  which  are  in  30-ft.  lengths,  of  the  double  bull-head  section, 
as  ordinarily  used  in  Britain,  weigh  86  lbs.  per  yard.  They 

rest  on  wooden  cushions  recessed  into  54-lb.  chairs,  secured  to 
cross-ties  spaced  about  2  ft.  on  centers.   The  ballasting  of  the 
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permanent  way  consists  of  a  6-in.  layer  of  clinker  ash,  laid  on 
4  ins.  of  broken  sandstone  blocks.  The  sandstone  used  is  a 
portion  of  that  cut  out  during  the  driving  of  the  tunnel. 

The  new  rolling  stock  consists  of  twenty-four  motor  cars, 
twelve  first  class  and  twelve  third  class  and  thirtv-three  trailers. 

EQUIPPING  CARS  IN  WESTINGHUUSE  WORKS 

Of  the  trailers  there  are  eleven  first-class  cars,  seating  sixty 

passengers  each,  and  seventeen  tllird  class,  seating  sixty-four, 
while  five  composite  cars  accommodate  twenty-two  first-class 
and  forty  third-class  passengers  each.  Second-class  compart- 

ments have  been  abolished.  All  cars  are  60  ft.  long  and  on  the 

corridor  principle ;  standing  room  for  more  than  the  nominal 

complement  is  available  at  rush  times.  First-class  motor  cars 
can  seat  forty-eight  passengers  and 
third-class  fifty;  both  are  divided  into 

five  compartments,  as  follows :  In 

front,  the  mutorman's  compartment 
occupies  from  3  fl.  6  ins.  to  4  ft.  ni 

length;  next  comes  a  luggage  com- 
partment 8  ft.  in  lenglh,  which  can  be 

entered  from  either  side  or  from  the 
corridor,  and  next  three  passenger 

comp.-irlnienls,  12  ft.,  12  fl.  and  22  ft. 
in  length  respectively,  separated  by 

glass  panel  doors;  a  similar  door 

shuts  off  the  conductor's  platform  at 
the  rear  end  of  the  car.  Passengers 
enter  motor  cars  by  the  rear  end  only, 
trailer  cars  by  both  ends;  there  will 

always  be  a  conductor  on  duty  be- 
tween every  two  cars,  to  control  the 

passengers  alighting  from  and  board- 
ing the  train.  Light  steel  gates  are 

furnished  to  close  these  platforms  im- 
mediately before  the  train  starts. 

The  car  bodies  were  manufactured 

by  G.  F.  jNlilnes  &  Company,  Ltd.,  of 
Hadley,  Salop,  and  present  a  very 
handsome  appearaHce,  being  finished 
externally  in  dark  red  relieved  by 

gold  lines.  The  seats  are  mostly  ar- 
ranged longitudinally.  The  first-class  cars  are  finished  in 

mahogany  panelling,  and  have  woven  rattan  seats  ;  the  third- 
class  cars  are  finished  in  light  oak,  and  have  bent  wood  seats. 

The  principal  dimensions  of  the  cars  are  as  follows: 

The  pillars  and  framing  of  the  body  are  all  of  selected 
seasoned  ash,  sheathed  on  the  outside  with  canary  whitewood 
narrow  boards.  The  underframe  has  composite  channel  steel 

and  pitch  pine,  with  cross  sills  of  girder  section,  framed  to- 
gether in  a  strong  and  efficient  manner  with  iron  knees,  tie- 

rods,  etc.,  and  fitted  with  powerful  truss  rods  on  either  side. 
The  platforms  are  provided  on  either  side  with  automatic 

locking  gates,  and  on  one  side  of  the  platform  an  additional 
collapsible  lattice  work  gate  is  fitted,  constructed  up-expand 
and  contract  with  the  swing  of  the  platform  when  the  cars  are 
on  a  reserve  cur\  e.  Center  draw-bars  and  automatic  couplers 
of  the  V an  Dorn  pattern  are  used. 

The  roofs  are  of  the  monitor  type,  having  ceilings  of  birds- 
eye  maple  veneer.  The  sides  of  the  raised  portion  of  the  roof 

provided  with  swinging  ventilator  frames,  glazed  with  orna- 
mental glass  and  operated  by  a  lever  placed  at  either  end  of  the car. 

Each  window  is  provided  with  two  sashes,  one  movable  and 

one  fixed,  glazed  with  polished  plate-glass.  The  movable  sash 
is  provided  with  finger  lifts,  trigger  catches  and  springs. 
Spring  roller  blinds  of  Pegamoid  are  fitted  to  the  side  windows. 

All  the  cars  are  mounted  on  Baldwin  trucks.  Li  the  case  of 

the  motor  cars  each  truck  is  fitted  with  two  Westinghouse  No. 
83  railway  motors.  This  motor  has  an  approximate  capacity 

of  100  hp  at  550-600  volts.  The  motors  are  coupled  to  the  car 
axles  through  the  usual  single  reduction  spur-gearing  of  the 
ratio  56.20. 

The  collector  shoes  are  of  soft  iron,  hung  by  a  loose  system 
of  simple  links,  good  contact  being  effected  by  gravity.  The 
shoes  are  suspended  from  stout  wooden  beams  at  each  end  of 

tlie  motor  cars,  there  being  three  shoes  on  each  l.'cam,  one  at 

Feet Inches 
Length  of  motor  cars  over  sills  

■  •  59 
0 

Length  of  composite  and  trailer  cars  over  sills 
.  .  .S8 

6 
Width  over  side  sheathing   8 7 
Height  from  floor  to  top  of  roof  9 0 
Height  from  rail  level  to  top  of  floor  ^ 10 
Gage  of  line   4 

ELECTRIC  TR.\1,\  ICXTERINC,  TUNNEL 

each  end,  to  collect  current  from  tlie  positive  conductor  rail, 
and  one  in  the  middle  which  runs  on  the  negative  or  return 
conductor  rail. 

The  controllers  are  of  the  Westinghouse  No.  134  type  with 

magnetic  blow-outs,  and  arranged  for  the  series-parallel  control 
of  four  motors  each.  These  controllers  are  in  all  cases  actuated 

by  the  electro-pneumatic  mutiple-control  system.  As  usual,  the 
system  is  inter-connected  with  the  Westinghouse  air  brake 
gear,  so  that  it  is  impossible  for  the  brake  to  be  applied  while 

the  motors  are   receiving  current,  or   conversely  for  cur- 

t 
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rent  to  be  supplied  to  the  motors  while  the  brakes  are  applied.  AN  INTERURBAN   RAILWAY   NEAR  HAMBURG,  GERMANY 

The   motorman's   compartment   is   lined   throughout  with   
asbestos  slate,  an  absolutely  fireproof  material.    In  addition  The  number  of  interurban  railways  in  Germany,  as  that  type 
the  woodwork  underneath  the  cars  and  over  the  motors  is  of  railway  is  understood  in  America,  is  extremely  limited,  but 

thickly  covered  with  asbestos  slate.    The  only  levers  required  ^ 
for  normal  operation,  i.  e.,  those  of  the  control  switch  and  the  I 

engineer's  brake  valve  of  the  Westinghouse  quick-acting  brake,  ~r 

FIG.  l.-RAIL  USED  IN  SUBURBS F1(_;S.  2  AXI)  :!.~KAJLS  USED  IN  PAVED  STREETS 

FIG.  I,-I'LAN  OF  JOINT  OF  RAIL  SHOWN  IN  FIG.  3 

are  not  more  than  a  foot  apart  and  about  waist  high.  Ad- 
ditional appliances  which  the  driver  is  occasionally  called  upon 

to  use  are  the  lever  for  pneumatic  coupling,  which  is  placed 
below  the  brake  valve  and  control  switch,  about  knee  high ;  the 
hand-wheel  for  the  usual  hand  brake  behind  the  driver,  the 
main  circuit  breaker  overhead,  and  the  track  sand-blast  and 
alarm  whistle,  each  worked  by  air  from  the  brake  suppyl. 

The  seven-wire  low-pressure  cable  of  the  control  system 

a  road  has  recently  been  completed  between  Hamburg  and 
Harburg,  which  approximates,  to  a  certain  extent,  American 
interurban  railway  practice,  and  hence  is  of  particular  in- 

terest. The  project  of  constructing  an  electric  railway  be- 
tween these  two  cities  is  not  a  new  one,  but  the  execution  of 

it  was  delayed  from  a  number  of  causes.  Nevertheless,  work 
was  commenced  in  the  spring  of  1900  on  securing  right  of  way 
for  a  line  of  this  kind,  and  in  1901  the  work  was  commenced. 

FIG.  5.— METHOD  OF  DRAINING  GROOVED  KAIL  SHOWN  IN  FIG. 

wiring  runs  through  the  entire  length  of  the  train,  the  connec- 
tion between  carriages  being  effected  by  means  of  a  simple 

seven-point  coupling  enclosed  in  a  light  annealed  iron  housing. 
This  cable,  as  well  as  the  train  brake-pipe,  run  along  the  left- 
hand  side  of  each  carriage  under  the  floor.  Automatic  coup- 

lings of  the  Buhoup  three-stem  type  are  used.  These  are  a 
combination  of  draw-bar  coupling  and  single  center  buffer, 
joining  being  automatically  effected  by  forcing  the  two  vehicles 
together  and  release  by  means  of  lever  and  chain  from  the 

motorman's  compartment  or  conductor's  platform. 
All  the  motor  cars  were  thoroughly  and  practically  tested  at 

the  Westinghouse  works,  Manchester,  before  being  despatched. 
A  length  of  track  in  the  open  air,  fitted  with  third  and  fourth 
conductor  rails,  having  been  laid  down,  for  this  purpose. 

FIG.  C.    CROSSING  OF  ELECTRIC  AND  STEAM  RAILROAD,  WITH 
HEAD  ROOM  OF  FT 
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A  section  of  the  line  was  put  in  operation  in  Februray,  1902, 
and  it  is  thought  that  in  May  of  this  year  the  entire  system 
will  be  in  complete  operation.  The  line  is  12.5  km  (7^  miles) 
in  length,  not  counting  a  spur  in  Harburg,  which  is  3.2  km 
(2  miles)  in  length  and  the  terminal  in  Hamburg,  in  which 
city  the  cars  run  over  the  tracks  of  the  Strassen  Eissenbahn 
Gesellschaft.  For  5.85  km  (3.6  miles)  of  this  length  the  road 
extends  over  its  own  right  of  way. 

kg  per  meter  (64  lbs.  per  yard).  The  line  is  single  track  with 
standard  gage.  The  minimum  curve  radius  in  the  city  of 
Harburg  is  20  m  (61  ft.),  and  in  the  country  35  m  (107  ft.), 
and  the  speed  is  30  km  (18  miles)  per  hour.  Figure  8  trolley 

wire  is  used  with  a  cross  section  of  78.5  sq.  mm.  Bracket  con- 
struction is  followed  and  concealed  rail-bonds  have  been 

adopted. 
Fig.  4  is  a  plan  of  the  rail  illustrated  in  section  in  Fig.  3, 

FIG.  7.-0\'ERHEAD  CONSTRUCTION  OVER  SWING  DRAW- BRIDGE,  BUILT  SO  AS  NOT  fO  EE  SUPPORTED  ON  BRIDGE 

When  track  is  laid  on  the  company's  own  right  of  way  the 
rail  used  is  that  known  as  the  Haarmann  eccentric  web  rail, 
shown  in  Fig.  i.  This  rail  weighs  24  kg  per  meter  (48  lbs. 
per  yard),  and  when  the  ends  of  the  rails  are  turned  and  a 
short  section  of  the  head  is  milled  off,  the  webs  at  the  joints 
overlap,  as  shown  in  the  section.  The  rail  is  laid  on  wooden 
ties.  In  paved  streets  two  types  of  rail  are  used,  as  shown  in 
Figs.  2  and  3.  Fig.  2  also  has  an  eccentric  web  with  a  guard 
rail  at  one  side  to  provide  a  groove.  The  other  type  of  rail  is 

that  shown  in  Fig.  3,  which  is  the  standard  Phoenix  17-C  with 
combined  angle  and  base  plate  and  milled  web,  and  weighs  31 

and  Fig.  5  illustrates  the  method  of  draining  this  rail  at  points 
where  the  water  would  otherwise  remain  in  the  groove. 

Fig.  6  shows  a  rather  interesting  portion  of  the  line  where 
the  cars  pass  under  the  railroad  bridge  with  head  room  of 
only  4.1  m  (l2j^  ft.). 

Another  interesting  point  on  the  line  is  where  it  crosses  a 
draw-bridge  over  the  Bahnhofskanal  in  Harburg.  This  bridge 
has  a  length  of  30  m  (gij^  ft.),  a  width  of  6  m  (18.3  ft.).  A 
special  overhead  construction  had  to  be  adopted  here  from  the 
fact  that  the  bridge  authorities  in  Harburg  would  not  allow  the 
attachment  to  the  draw-bridge  of  any  overhead  poles  or  wiring. 
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The  claim  was  made  by  them  that  the  strength  of  the  bridge 
and  its  resistance  to  wind  pressure  had  not  been  calculated 
for  the  additional  structure  which  the  erection  of  an  overhead 
line  on  this  bridge  would  entail.  The  result  was  that  a  frame 
work  was  erected  at  each  end  of  the  bridge  to  support  arms 
reaching  to  the  middle  of  the  bridge.  These  arms  were  built 
up  of  9  cm  ins.)  channel  iron,  as  shown  in  the  plan  and 
section,  Fig.  7.  One  arm  is  adapted  to  be  raised  upward  to 
permit  the  passage  of  boats  through  the  canal.  The  movable 
arm  is  13.5  m  (44  ft.)  in  length,  is  counterbalanced  at  the  end 
and  is  raised  by  a  sprocket  chain  and  winch  near  the  roadway. 
The  stationary  arm  is  15.5  m  (51  ft.)  in  length.  The  overhead 
contact  used  is  made  up  of  two  light  T-rails. 

At  a  point  2.4  km  beyond  this  bridge  the  road  makes  a  grade 
crossing  with  the  Stadtsbahn.  Here  derailing  switches  for  the 
street  railway  were  installed  on  each  side  of  the  crossing,  and 
were  made  so  that  they  were  automatically  set  when  the  gates 
protecting  the  crossing  are  lowered.  The  lowering  of  the  gates 
also  sets  a  semaphore  signal. 

 ♦♦♦  

TAKING  THINGS  FOR  GRANTED 

BY  ACCOUNTANT 

It  is  undoubtedly  true,  as  someone  has  said,  that  genius  is 

only  another  name  for  taking  pains,  and  so  it  seems,  with  a  con- 

trary result,  that  failure  is  often  spelled  "taking  things  for 

granted." From  the  standpoint  of  any  one  who  tries  to  be  accurate  in 
his  work  and  the  work  of  his  office,  and  also  to  the  one  who  is 

depending  upon  others  for  information  upon  which  part  of  his 
plans  are  to  be  based,  there  is  little  that  is  more  aggravating 
than  finding  errors  which  change  the  probable  result,  especially 

if  the  excuse  is  given,  "I  took  such  and  such  figures  for  granted 
as  being  correct." 

Taking  things  for  granted  is  not  easy  to  excuse.  The  rush  of 
business  is  not  a  good  excuse,  because  the  business  of  operating 
street  railways  is  so  thoroughly  inter-dependent  in  all  its  parts 
that  a  looseness  in  one  is  sure  to  affect  the  others. 

Effects  have  their  causes,  and  in  looking  for  what  could  cause 
the  carelessness  which  is  the  subject  of  this  article  the  lines 
have  led  to  conclusions  rather  different  from  what  first  im- 

pressions would  give.  That  is,  the  first  thought  is  that  the  ele- 

ment of  don't  care  is  so  predominant  in  the  make-up  of  the  clerk 
of  to-day  that  taking  it  for  granted  is  part  of  his  nature.  Yet 
there  are  others  who,  in  the  commendable  desire  to  be  accurate 

and  escape  the  dangers  of  mistakes  of  assumption,  go  to  the 

other  extreme,  popularly  called  "old  maidishness."  This 
usually  means  that  the  person  so  afflicted  is  never  satisfied  that 

anything  is  right,  even  after  many  times  checking.  This  con- 
dition, while  usually  bringing  forth  accuracy,  nearly  always 

results  in  a  clogging  of  the  machinery  of  routine  to  such  an 
extent  that  to  get  results  in  time  to  be  of  any  service  estimates 
have  to  be  made,  the  evils  of  which  may  easily  ])e  as  great  as 
inaccuracy.  Therefore,  while  the  dangers  of  the  extreme,  called 

"taking  it  for  granted,"  and  the  other  extreme,  called  "old 
maidishness,"  seem  to  be  almost  equal,  there  is  a  middle  ground 
governed  by  common  sense  and  carefulness  which  will  guard 
against  inaccuracy  and  estimation.  Common  sense  being  satis- 

fied with  that  checking  which  is  once  and  careful  rather  than 
numerous  and  still  doubtful. 

However,  every  subject  must  have  its  two  or  more  sides, 
and  the  side  of  this  subject  usually  talked  about  is  that  the 
clerk  is  to  blame  for  the  condition.  But  clerks  are  of  a  station 

in  life  that  does  not  wholly  and  on  purpose  get  on  the  wrong 

side  of  a  subject,  especially  where  future  welfare  is  con- 
cerned. Exceptions  being  naturally  a  part  of  all  general 

statements  they  are  not  considered  in  this  paper,  the  desire 
being  to  reach  as  much  as  possible  of  the  subject.  Then,  of 
this  other  side,  let  me  present  the  following  as  a  part,  at  least, 
of  the  causes  of  which  we  know  the  effect  so  well : 

A  custom  exists  in  almost  all  large  businesses,  which,  in  a 
measure,  spreads  its  effects  through  the  whole  service.  This  is 
sometimes  called  official  dignity  and  sometimes  red  tape.  Be 
that  as  it  may,  it  usually  results  in  the  condition  that  the  per- 

sonal contact  between  the  head  of  the  department  and  the 
subordinates  is  so  small  that  the  personality  of  either  does  not 
enter  very  far  into  the  arrangement.  In  other  words  it  is 
usually  considered  somewhat  undignified  for  the  head  of  a 
department  to  be  on  such  terms  with  his  employees  that  his 
personal  interest  may  become  a  factor  in  their  work.  It  is  true 
he  occupies  his  position  for  the  purpose  of  treating  with  the 
larger  matters  of  his  department,  and  in  some  measure  to  be  a 

part  of  the  president's  "cabinet,"  but  he  is  personally  respon- 
sible, or  should  be,  for  not  only  the  work  of  his  department  but 

also  its  quality,  be  it  good  or  bad. 
Individuality  is  such  an  important  factor  in  success,  personal 

or  corporate,  that  it  seems  as  though  everything  should  be  done 
to  bring  it  forward.  It  must  be  seen,  however,  that  the  present 
system  of  work,  especially  office  work,  is  getting  very  close  to 
being  machine-like,  that  is,  according  to  a  pattern.  This  is  very 
easily  verified  by  reference  to  the  office  practices  of  steam  rail- 

roads comparing  to-day's  methods  with  those  of  ten  years  ago. 
To-day  a  clerk  needs  little  more  than  a  knowledge  of  the 
station  list  to  step  from  one  company  to  a  like  position  with 
another. 

The  papers  of  the  day  are  full  of  anxious  articles  signed  by 
men  of  large  affairs  who  express  their  need  for  young  men  of 
capacity,  and  yet  it  requires  an  encouraged  will  power  for  a 
young  man  to  break  through  a  pattern-made  clerkship. 

This  condition  has  everything  to  do  with  "taking  things  for 
granted,"  because  the  head  of  a  department,  by  leaning  upon  his 
chief  clerk  and  going  little  farther  in  personal  contact,  is  taking 
it  for  granted  that  his  clerks  are  all  alike  and  made  after  a 
pattern.  And  here  comes  the  explanation  of  the  paucity  of 
good  material  in  that  a  boy  goes  through  school  a  part  of  a 
large  class.  From  this  he  goes  into  a  large  office  again  as  one 
of  many,  in  which  he  has  little  opportunity  to  learn  the  business 
far  from  his  own  desk.  He  comes,  in  a  time,  to  be  an  according- 
to-rule  clerk,  and  there  it  stops.  This  is  the  reason  so  many 
successful  men  are  known  to  have  climbed  from  small  and 

obscure  offices,  because,  as  a  part  of  a  small  office,  they  learn 
the  principles  of  the  whole  business  instead  of  one  or  two  desks 
only.  Surely  the  material  is  in  the  larger  office  as  well  as  in 
the  smaller,  but  by  the  lack  of  personality  and  inspiration  from 
the  head  it  is  very  hard  work,  indeed,  for  a  new  clerk  to  be 
trained  to  grasp  the  importance  of  even  his  humble  desk.  He 

quickly  learns  to  "take  things  for  granted,"  because  it  is  easier, 
and  whatever  serious  views  he  may  have  had  at  the  beginning 
cannot  stay  inspired  very  long  when  depending  upon  himself. 
It  seems  to  him  such  a  very  long  way  to  climb  from  his  desk  to 
that  of  the  chief  clerk,  and  the  head  of  the  department  is  so 

far  away — and  so,  usually,  is  his  dignity  that  he  almost  seems 
to  be  of  another  and  more  fortunate  race  of  men.  Then  there 

comes  the  stage  of  thought,  which  is  also  much  abused  in  news- 
paper articles,  above  referred  to,  viz.,  watching  the  clock.  Of 

this  there  is  much,  no  doubt,  and  yet  it  is  a  feeling,  it  may  be 
of  retaliation,  that  springs  from  the  dry.  dusty  side  of  life. 
Right  here  let  it  be  understood  that  I  am  not  defending  the 
careless  clerk,  but  trying  to  get  at  the  causes  from  which  the 
pernicious  efifects  arise. 

To  a  clerk  raised  in  such  a  condition  the  importance  of  the 
little  things  making  the  continuity  of  records  and  affairs  seem 

rather  unimportant,  hence,  "taking  it  for  granted"  is  easy  with 
the  natural  result  that  the  larger  things  are  not  seen  in  their 

right  perspective. 
With  this  line  of  reasoning  it  seems  most  important  that  more 

attention  should  be  given  to  the  proper  training  of  clerks,  not 
merely  to  show  them  the  evils  of  watching  the  clock  nor  to 
explain  how  very  important  it  is  not  to  take  anything  for 

granted,  but  to  go  farther  and  spread  one's  own  interest  and 
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enthusiasm  into  the  work  by  getting  into  such  personal  con- 

tact that  the  work  will  be  done  well,  as  much  for  the  work's 
sake  as  it  is  for  the  amount  of  salary  agreed  upon.  This  con- 

tact need  never  reach  given  names  and  the  like,  but  it  may 
easily  be  made  a  relation  pleasing  and  helpful  to  each  party  to 
the  arrangement. 

Nearly  every  successful  man  of  to-day  will  say  that  his  climb 
upward  was  helped  by  someone  higher  up  giving  him  advice 
and  explanations.  But,  if  it  could  be  definitely  learned,  it 
would  be  surprising  to  know  how  large  a  proportion  of  this 

assistance  came  through  friendship  from  men  of  othei  com- 
panies rather  than  the  one  with  which  he  was  connected.  How 

very  much  better  it  will  be  if  this  advice  can  come  from  nearer 
home. 

Where  it  once  becomes  a  custom  to  take  figures  for  granted 
there  is  sure  to  grow  up  a  mental  attitude  which  is  a  positive 
detriment  to  the  service.  Any  one  who  has  the  haljit  is  a  weak 
spot  in  the  fabric  of  business,  which  some  time  will  show  itself 
in  a  manner  that  may  affect  the  reputation  of  the  head  of  some 
department  or  the  welfare  of  the  company  itself. 

This  is  not  an  idle  statement,  but  a  serious  fact.  Defalcations 
can  be  covered  up  if  the  clerk  whose  duty  it  is  to  check  the 

work  takes  this  or  that  figure  for  granted.  Thus  it  is  under- 
stood how  simple  a  matter  it  is  to  affect  the  standing  of  the 

whole  company  as  well  as  the  reputations  of  those  leading  up 
to  the  trouble. 

It  is  absolutely  true  that  any  clerk  who  is  conscientious  and 
desires  to  have  his  work  accurate  is  not  liable  to  fall  into  this 
error,  but  that  there  are  others  who  are  not  of  the  same  frame 
of  mind  is  also  true.  I  am  convinced,  by  personal  observation 

and  experience,  that  a  large  proportion  of  carelessness,  espe- 
cially in  office  work,  springs  from  a  lack  of  personal  training 

by  someone  higher  up.  A  new  clerk  is  nearly  always  turned 

over  to  another  clerk  to  "break  in,"  and  if  he  does  not  make  any 
bad  mistakes  those  higher  up  take  it  for  gi'anted  that  he  is 
oiling  his  place  and  doing  his  work.  Now  and  then  there 

appears  a  story  by  a  school  teacher  showing  the  peculiar  under- 
standing pupils  have  of  sentences  taught  them  orally.  And 

there  is  also  a  game  played  by  grown-up  children  where  a 
remark  is  passed  from  one  person  to  another  in  an  evening 
gathering,  the  result  never  being  the  same  as  the  original.  This 
is  the  way  a  newly-made  clerk  is  liable  to  get  his  information, 
and  while  correct  in  some  points  parts  of  the  original  im- 

pressions stick  to  him.  Therefore,  a  new  clerk,  broken  in  by  a 
careless  one,  may  absorb  the  teaching  of  watching  the  clock, 
taking  things  for  granted  and  the  other  methods  not  good  for 

the  company's  service  or  his  future,  and  yet  his  intentions  may 
be  all  tliat  are  good.  So,  without  the  personal  contact  of  those 
above  him  he  starts  out  with  the  methods  which  call  down 

upon  him  the  phrases  of  the  man  who  is  looking  for  competent 
assistance. 

It  is  only  fair  to  acknowledge  beforehand  that  the  head  of 
any  department  is  a  busy  man,  and  tlioroughly  occupied  with 
the  load  he  is  carrying  and  the  needs  of  his  position,  but  after 
all  is  said  he  is  dependent  upon  his  clerks  for  the  routine  which 
leads  up  to  his  larger  duties.  Thus,  to  put  it  on  a  materialistic 
basis,  it  is  the  best  kind  of  an  investment  to  see  that  his  clerks 

are  properly  trained  and  in  harmony  with  all  that  is  best  for 
the  company,  himself  and  tlieir  future.  They  will  respond  by  a 
very  large  percentage  to  the  new  understanding  they  will  have 
of  the  work  and  the  result  will  be  as  gratefully  received  by 
them  as  it  is  to  him. 

 *^  

Judgment  has  been  returned  against  a  sub-contractor  on  the 
rapid  transit  subway  in  New  York,  Ijecause,  on  Feb.  11,  1902, 
the  workmen  of  the  contractor  broke  through  the  wall  of  the 
basement  of  a  restaurant,  injuring  the  business  and  damaging 
the  property.  The  proprietor  said  that  a  large  quantity  of  the 
dough  was  frozen. 

PRIVATE  CONTROL  OF  STREET  RAILWAYS* 

BY   CHARLES  T.  YEKKES 

The  subject  of  municipal  control  is  one  which  is  now  being 
intently  studied  botli  in  this  country  and  in  England,  and  it  is 
surprising  how  varied  are  the  opinions  in  regard  to  it.  Perhaps 
it  is  because  there  is  so  much  of  self  interest  contained  in  the 

subject  that  our  minds  are  naturally  biased.  I  think  I  may  say 

truthfully  that  I  have  endeavored  to  rid  myself  of  any  selfish- 
ness in  considering  the  theme,  but  look  only  to  facts  which  I 

have  received  from  a  long  and  active  experience. 
That  the  public  is  to  be  considered  in  all  matters  of  industry 

is  without  doubt  true.  In  our  country,  with  our  government, 

the  people — so  called — should  always  be  considered  to  the  most 

extreme  ex'tent.  May  I  be  permitted  to  ask,  "Who  are  the 
people?"  My  answer  is,  "The  inhabitants  of  the  country." 
Not  merely  the  poor  man  nor  the  rich  man  nor  the  man  of 
middle  class,  but  all  combined.  It  is  the  people  in  the  busy 

strife  of  life  who  are  entitled  to  the  ownership  and  the  posses- 
sion of  the  properties  of  the  country.  To  argue  otherwise 

would  Ije  to  put  a  premium  on  idleness,  vice  and  laziness. 
In  my  opinion  it  is  right  that  a  man  should  be  permitted  to 

succeed  in  this  strife,  that  his  success  should  be  rewarded  and 
that  he  should  be  allowed  to  leave  as  an  inheritance  the  fruits 

of  his  acts.  To  place  him  in  a  position  of  that  kind  he  should 
bfc  able  to  own  himself  or  in  company  with  others  not  only 

private  industries  but  public  industries — if  I  may  term  them  as 
such.  Here  we  see  what  a  slight  difference  there  really  is  in 

these  terms.  A  large  dry  goods  establishment  is  a  private  in- 
dustry. A  small  railroad  is  a  public  industry ;  both  striving  in 

the  same  manner,  one  to  clothe  and  the  other  to  furnish  trans- 
portation. So  it  is  really  difficult  when  thoroughly  considered 

to  draw  the  line  between  the  two.  The  one  is  generally  a  close 
corporation,  while  the  other  is  very  extended.  It  would  be 
difficult  to  consider  the  fact  that  municipal  control  could  be 
extended  to  the  former.  It  is  readily  appreciated  that  the 

municipality  would  have  a  difficult  task  in  handling  an  estab- 
lishment of  that  kind.  In  reality  the  railroad  company  would 

Ije  even  more  difficult  to  handle  than  the  large  store. 
There  are  several  reasons,  however,  why  I  am  sure  that 

municipal  control  should  rarely  exist.  First,  all  business  ven- 
tures should  be  taken  hold  of  intelligently  and  with  due  con- 

sideration for  economy.  How  ridiculous  to  think  that  a  munici- 
pality could  run  a  railroad  economically  or  wisely.  The  people 

who  are  connected  with  our  railroads  are,  with  few  exceptions, 
nien  who  have  been  Ijrought  u])  at  tlie  business,  many  of  them 
having  large  interests  in  the  companies.  The  details  are  under- 

stood and  everything  done  to  the  end  that  the  roads  may  be 
profitable.  Economics  are  practiced,  extensions  are  well  con- 

sidered, improvements  are  carefully  looked  into  and  the  busi- 
ness is  carried  on  in  a  profitable  and  economical  way. 

Can  we  for  a  moment  imagine  one  of  our  railroads  being 
managed  by  our  City  Council  or  the  State  Legislature?  The 
results  would  be  really  amusing  if  they  were  not  so  serious. 

And  I  now  ask  the  question,  "Who  owns  our  railroads  ?"  and 
I  answer,  "The  people."  I  may  safely  say  that  millions  of  the 
population  of  our  country  have  interests  in  our  railroads 
throughout  the  land.  They  are,  however,  that  class  of  people 
generally  who  have  earned  the  right  to  that  ownership.  I  fail 
to  see  any  attempt  at  municipal  ownership,  in  Europe  particu- 

larly, but  is  a  failure  as  considered  with  what  it  might  be  with 
l)rivate  ownership.  Take  Glasgow,  for  instance,  which  is 
looked  upon  as  being  one  of  the  best  instances  of  municipal 
ownership  in  the  world.  We  find  the  expense  of  construction 
and  operation  amounting  to  such  a  sum  as  would  shame  any 

*  Paper  read  at  the  Convention  of  Municipal  Ownership  and  Public  Fran- 
chises, New  York.  Feb.  25-27,  1903, 
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private  corporation.  And  the  people  who  are  in  charge  of  the 
Glasgow  works  are  most  honorable  gentlemen,  and  I  believe 
have  done  the  best  that  their  abilities  permitted.  We  look 

through  Europe  and  lind  railroad  lines  operated  by  the  govern- 
ment, and  where  such  is  the  case  we  can  rest  assured  that  the 

operation  is  not  only  most  expensive,  but  extremely  poor.  Who 
would  have  the  hardihood  to  think  that  if  we  had  had  munici- 

pal control  in  this  country  for  the  last  twenty  years  we  would 
have  had  this  great  system  of  railroads  that  now  exists.  The 

fact  that  every  State  by  its  laws  promotes  the  growth  of  rail- 
roads and  encourages  private  ownership  makes  our  country 

teem  with  rails  and  their  accompaniments.  That  this  private 
ownership  can  be  abused  there  is  no  doubt,  but  what  cannot  be  ? 
No  matter  what  the  abuses  have  been,  the  country  is  far  ahead 
of  anything  like  municipal  control. 

THE  ROPE  BRAKE  AT  OAKLAND 

W.  F.  Kelly,  general  manager  of  the  Oakland  Transit  Con- 
solidated, says  in  response  to  an  inquir\'  regarding  the  rope 

brake  used  on  interurban  cars  which  works  on  the  principle 
of  a  winch,  and  which  was  described  in  the  Street  Railway 
Journal  of  Jan.  4,  1902,  page  17,  that  the  brake  is  a  good 
thing;  simple,  effective  and  well  liked  by  the  motormen,  but 
that  it  has  its  limitations.  It  cannot  be  used  on  short  curves, 

as  the  rope  climbs  off  the  drum,  and,  owing  to  the  room  taken 
up  by  the  drum,  requires  an  axle  upon  which  there  is  no  motor. 

Of  course,  this  would  bar  it  from  four-niotor  equipments  and 
from  cars  having  two  motors  and  both  motors  on  one  truck. 
The  Oakland  Transit  Consolidated  uses  rope  taken  after  it 

is  worn  out  on  a  rope-drive  in  the  power  house.  What  the 
cost  would  be  if  rope  had  to  be  purchased  new  is  not  known. 
For  those  who  did  not  see  the  description  mentioned,  it  may  be 
well  to  say  that  the  brake  referred  to  consists  of  a  drum  on 
the  axle,  around  which  one  turn  of  large  hemp  rope  is  made. 
One  end  of  this  rope  is  attached  to  the  motor  operated  by  the 
motorman  and  the  other  to  the  brake  chain.  WHien  the  motor- 
man  tightens  up  on  the  rope  it  acts  like  a  winch,  drawing  up  the 
brakes  to  any  desired  degree. 

 ♦♦^  

PROPOSED  EXTENSIVE  ELECTRIC  RAILWAY  IN  THE  WEST 

It  is  reported  that  an  extensive  system  (jf  electric  railwa)'s  is 
to  be  built  from  Siou.x  City  to  Kansas  Cit\-,  by  interests  con- 

nected with  the  Standard  Oil  Company.  According  to  the  re- 
ports the  Rockefellers  are  to  finance  the  national  packing 

merger,  and  it  is  already  well  known  that  the  i)ackers  own  the 
street  car  systems  of  Sioux  City,  St.  Joseph  and  Kansas  City. 
It  was  also  stated,  when  the  Council  Bluffs-Omaha  system  was 
recently  organized  into  one  concern  and  consolidated,  that  the 
Standard  Oil  was  furnishing  the  money,  through  Kuhn,  Loeli 
&  Company,  of  New  York.  Thus  it  appears  that  these  closely 
allied  interests  have  already  control  of  all  the  great  street  car 
systems  along  the  Missouri  River  from  Kansas  City  up. 

The  expectation  is  that  the  trunk  line  from  Sioux  City  to 
Omaha  will  be  on  the  Iowa  side  of  the  river,  passing  the 
Chicago  &  Northwestern  road,  and  running  through  Sargent 

Bluff,  Salix,  Sloan,  Whiting,  Onowa,  Mondamin,  Modale,  Mis- 
souri Valley,  and  thus  to  Council  Bluffs  and  over  the  Council 

Bluffs-Omaha  lines  to  Omaha.  It  is  known  that  preliminary 
investigation  has  been  made  looking  to  construction  of  this  line, 

and  that  a  Sioux  City  man  who  represents  large  Western  in- 
terests allied  to  the  Standard  Oil  has  much  to  do  with  the 

matter.  In  Chicago  it  is  announced  that  Standard  Oil  money 
is  investigating  good  openings  for  electric  transit  systems  all 
over  the  West. 
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CORRESPONDENCE 

HANDLING  FREIGHT  ON  INTERURBAN  ELECTRIC  LINES 

Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Railway 
Detroit,  Mich.,  March  15,  1903. 

Editors  Street  Railway  Journal: 

The  idea  that  many  people  have  that  electric  lines  should 
handle  all  the  freight  in  sight,  is  to  my  mind  very  erroneous. 
Such  a  plan  would  mean  to  build  lines  parallel  to  steam  lines  for 
the  sake  of  taking  all  or  part  of  the  business  of  the  steam  lines. 
I  think  we  have  had  all  the  experience  in  this  country  that  we 
need  to  prove  the  foolishness  of  wasting  capital  in  paralleling 
steam  lines.  I  do  not  regard  an  electric  line,  no  matter  how 

long,  as  a  competitor  to  the  legitimate  business  of  a  steam  road. 
It  is  true  that  the  electric  lines  take  some  of  the  passenger 

business  away  from  the  steam  roads,  but  the  great  bulk  of  their 

passenger  traffic  is  new  business. 
I  dislike  to  use  a  personal  example  of  what  I  mean,  but  can 

express  my  meaning  better  by  giving  an  illustration.  The 
Detroit,  Ypsilanti  &  Ann  Arbor  line  carried  during  the  first 
year  of  its  existence  over  forty  times  as  many  passengers  as 
have  ever  been  carried  by  a  steam  road  alongside  of  it,  and  has 
never  seen  a  month  since  the  line  was  built  when  it  has  not 

carried  more  passengers  than  it  did  for  the  same  month  of  the 

previous  year. 
Suburban  lines  are  built  with  heavier  grades  than  steam 

roads.  It  would  be  a  waste  of  capital  to  build  them  any  other 
way.  A  steep  grade  on  steam  road  limits  the  capacity  of  the 
road  for  hauling  freight  because  the  only  power  that  can  be 
used  is  in  the  locomotive,  and  when  the  capacity  of  the  loco- 

motive is  reached  that  is  the  end  of  it.  With  an  electric  line 

running  many  small  units  there  may  be  one  car  on  a  grade  over 
which  no  steam  locomotive  could  haul  a  train,  and  this  one  car 

may  go  over  the  grade  without  the  machines  in  the  power 
house,  miles  away,  showing  any  notable  increased  demand  for 

power. 
A  train  of  freight  cars  hauled  by  a  locomotive  on  the  same 

grade  would  make  so  heavy  a  demand  on  the  power  house  as 
to  call  for  an  immense  increase  in  the  amount  of  capital  ex- 

pended for  power  house  machinery. 
J.  D.  IdAWKS,  President. 

The  foregoing  connnunication  was  called  forth  in  response  to 
an  inquiry  regarding  the  authenticity  of  a  statement  by  Mr. 
Hawks,  which  was  received  from  Detroit  last  month.  This 
statement,  which  Mr.  Hawks  says  substantially  represents  his 
views,  is  here  appended : 

I  do  not  believe  that  we  will  ever  be  able  to  handle  freight  suc- 
cessfully. By  that  I  mean  the  handling  of  anything  but  light  pack- 

age freight,  which  is  really  more  in  the  line  of  express  business 
with  freight  charges.  When  it  conies  t(]  ihe  question  of  handling 
all  kinds  of  freight,  including  stone,  coal,  etc.,  there  are  many  mat- 

ters to  be  taken  into  consideration.  There  are  only  two  ways  to  do 
it.  One  is  by  the  single-unit  system,  the  single  car,  and  the  other 
is  in  trains.  If  the  first  were  adopted  it  would  require  as  expensive 
underneath  equipment  as  the  passenger  cars,  the  pay  of  a  motor- 
man,  etc.,  to  say  nothing  of  the  necessary  increase  in  the  power 
house  machinery  to  move  the  cars.  Then  the  element  of  time 
enters  into  the  problem. 

In  most  of  what  we  would  call  the  trunk  electric  lines  the  engi- 
neers have  sacrificed  everything  to  time  for  the  rapid  transit  passen- 
gers. Where  preparations  are  made  for  fast  business,  it  means 

more  expense  in  the  building  and  maintenance  of  the  roads — more 
solid  roadbed,  heavier  rails  and  heavier  cars,  and  more  power. 

To  handle  general  freight  would  interfere  with  the  time,  and  it 
would  be  ne.xt  to  impossible  to  make  the  time  unless  the  roads  were 
double  tracked  with  frequent  turnouts  at  that. 

I  do"  not  believe  it  is  the  province  of  the  electric  lines  to  inter- 
fere with  the  steam  roads  in  carrying  heavy  freight.  A  light  pack- 

Hge  business  is  all  right  and  is  really  necessary  to  any  well-operated 
suburban  electric  line.  It  has  been  my  observation  that  the  elec- 

tric lines  instead  of  hurting  the  freight  business  of  the  steam  roads 
have  thrown  to  the  steam  roads  fully  as  much,  if  not  more,  than 
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they  have  taken  away  from  them.  The  lines  are  also  feeders  for 
the  steam  lines  in  the  passenger  business. 

In  my  opinion  the  day  is  coming  when  cheaper  electric  lines  than 
those  now  being  operated  will  be  built  as  branch  lines  or  feeders 
to  the  main  electric  and  steam  lines,  reaching  the  parts  of  the  rural 
districts  now  inaccessible  to  the  steam  roads. 

On  these  lines  the  element  of  fast  time  will  not  enter  as  much  as 
on  the  main  or  trunk  lines,  and  it  will  then  be  possible  for  these 
roads  to  haul  to  and  from  these  rural  districts  freight  for  the  steam 
roads.  I  think  this  is  one  of  the  evolutions  that  is  coming,  but,  as  I 
said  before,  I  do  not  think  that  you  will  see  the  electric  lines  enter 
the  general  freight  business. 

 ■ 

WORKING  UP  FREIGHT  TRAFFIC  AT  ROCKFORD,  ILL. 

Half  a  day  spent  with  J.  H.  Groneman,  freight  and  passenger 
agent  of  the  Rockford  &  Interurban  Railway  Company,  is  a 
liberal  education  in  the  art  of  working  up  freight  and  passenger 
business  for  an  electric  interurban  road.  Mr.  Groneman  has 

probably  worked  up  this  business  more  thoroughly  on  his 

company's  lines  than  has  been  done  anywhere  else  in  the 
United  States  for  so  small  a  mileage.  The  company  at  present 
has  only  one  interurban  line  in  addition  to  the  Rockford  city 
lines.  This  interurban  is  a  line  to  Belvidere,  a  town  of  6937, 

16  miles  distant.    Rockford's  population  is  30,051. 
Mr.  Groneman  is  leaving  no  stone  unturned  to  increase 

freight  and  passenger  business  on  his  company's  lines,  and 
some  of  his  methods  are  interesting.  Of  these  the  most  striking 

is,  perhaps,  the  effort  made  to  increase  the  personal  ac- 
quaintance between  the  citizens  of  Rockford  and  Belvidere. 

Mr.  Groneman  realizes  that  much  travel  must  be  the  result  of 

a  larger  personal  acquaintance  between  the  people  of  the  two 
towns,  and,  therefore,  offers  every  encouragement  to  the 
visiting  back  and  forth  of  the  lodges  of  secret  societies  and 
various  organizations.  He  offers  special  cars  for  such  visits, 

and  does  everything  in  his  power,  in  a  dignified  way,  to  encour- 
age such  visiting  of  one  lodge  or  society  with  another.  One 

visit  leads  to  another,  and,  what  is  equally  important,  certain 
people  of  Belvidere  get  acquainted  with  Rockwood  people,  and 
vice  versa,  and  trips  between  the  two  cities  to  make  personal 
visits  ultimately  result.  Mr.  Groneman  was  formerly  on  the 
staff  of  a  daily  newspaper  in  Rockford,  and  consequently  has  a 
large  local  acquaintance,  which  is  of  value  to  him  in  soliciting 
this  kind  of  business.  He  also  arranges  to  have  an  exchange 
of  engravings  and  special  feature  articles  of  local  interest 
between  the  newspapers  of  Rockford  and  Belvidere,  so  that 

the  people  of  the  two  towns  will  take  an  interest  in  the  other's 
doings.  Mr.  Groneman  figures  that  the  more  he  can  do  to 
make  Rockford  and  Belvidere  one  city,  held  together  by  the 
electric  road,  the  more  success  he  will  have  as  passenger  agent. 

The  interurban  electric  railway  freight  business  has  always 
derived  its  popularity  from  the  accommodations  it  gives  in  the 
way  of  prompt  shipment  and  catering  to  the  wants  of  the 
shipper.  Mr.  Groneman  has  proceeded  along  these  lines,  and 
one  feature  introduced  is  that  of  filling  orders  for  customers. 
For  example,  a  grocer  in  Belvidere  discovers  that  he  is  in 
immediate  and  urgent  need  of  some  commodity  which  he  can 
obtain  from  a  wholesale  dealer  in  Rockford.  He  has  only  to 
telephone  his  order  to  the  local  express  agent  of  the  electric 
road  in  Belvidere  in  order  to  get  it  in  the  shortest  possible  time. 
The  local  express  agent  telephones  the  order  to  the  freight 
depot  at  Rockford  and  the  agent  there  gets  the  goods  in  Rock- 

ford. Very  often  an  order  is  given  without  specifying  from 
whom  it  is  to  be  obtained,  leaving  it  to  the  agent  in  Rockford 
to  secure  the  goods  wherever  he  can.  They  are  shipped  by  the 
next  car ;  and  it  is  possible  that  the  grocer  in  Belvidere  will 
have  his  goods  within  an  hour  and  a  half  of  the  time  he  gave 
his,  order.  At  Cherry  Valley,  a  small  town  between  Rockford 
and  Belvidere,  no  express  agent  is  employed,  but  there  is  a 

telephone  in  the  center  of  the  town,  the  key  to  which  can  be 

obtained  in  a  neighboring  store,  and  any  merchant  can  tele- 
phone orders  to  the  Rockford  freight  depot  to  have  them  filled. 

The  business  of  farmers  along  the  way  is  catered  to  as  much 
as  possible.  Considerable  business  has  been  done  the  past 

spring  in  moving  farmers'  household  goods,  as  they  have  found 
that  it  is  much  the  cheapest  way  to  move. 

There  is  some  consideration  being  given  to  the  establishment 
of  a  meat  market  on  the  freight  car  on  one  of  its  trips.  This 
would  be  for  the  accommodation  of  the  farmers  along  the  road. 
It  would,  of  course,  be  supplied  by  some  regular  butcher  in 
Rockford. 

The  freight  department  of  this  road  is,  of  course,  small, 
because  of  its  small  mileage.  With  the  addition  of  the  line  to 
Freeport,  which  is  now  being  built,  the  possibilities  of  freight 
and  passenger  business  will  be  considerably  increased.  In  the 
operation  of  the  freight  department  four  men  are  employed 
at  present.  Two  of  these  form  the  crew  of  the  express  car, 
which  makes  two  round  trips  each  day,  and  is  well  filled  each 
trip.  The  other  two  men  are  station  agents  at  Rockford  and 
at  Belvidere.  Considerable  business  in  carload  lots  is  done 
between  manufacturers  in  Rockford  and  Belvidere  in  addition 

to  the  regular  express  car  service.  One  manufacturer  in  Rock- 
ford is  supplied  by  the  company  with  a  car,  which  he  loads, 

and  which  is  then  taken  by  the  employees  of  the  railway  and 
run  to  the  factory  of  the  consignee  in  Belvidere. 

Mr.  Groneman  believes  in  both  personal  solicitation  and 

printers'  ink,  and  plenty  of  both,  and  gives  the  people  of  Rock- 
ford and  Belvidere  no  chance  to  forget  that  an  electric  railway 

is  in  operation  between  the  two  towns. 

When  he  took  up  the  business  of  freight  and  passenger  pro- 
motion for  this  company  last  July  he  encountered  a  complaint 

sometimes  made  by  the  merchants  of  smaller  towns,  when  a 
smaller  town  is  connected  to  a  larger  town  by  an  interurban 
road,  namely,  that  the  trade  is  being  drawn  from  the  stores  in 
the  small  town  to  those  in  the  larger.  Mr.  Groneman  took  one 
of  the  complainers  in  hand  one  day,  and  watched  the  cars  un- 

load at  the  terminus  of  the  road  in  Belvidere  to  determine 

how  much  ground  there  was  for  this  complaint.  A  passenger 
car  came  in,  loaded  with  passengers,  but  the  number  of 
bundles  carried  was  insignificant,  showing  that  the  Belvidere 
merchants  were  suffering  little  from  the  proximity  of  Rock- 

ford, caused  by  the  building  of  the  interurban  road.  Imme- 
diately after  the  passenger  car  came  an  express  car,  loaded  to 

the  roof  with  merchandise  for  the  Belvidere  dealers.  The 

Belvidere  man  had  to  retreat  from  his  position  that  the  road 

was  hurting  Belvidere,  and  admit  that  instead  of  being  a  detri- 
ment it  was  a  great  help  to  the  merchants  of  Belvidere,  by 

cnaltling  them  to  quickly  fill  orders  for  goods  of  which  they 

might  be  short. 

INTERURBAN  MAP  OF  WISCONSIN 

The  accompanying  map  shows  the  electric  interurban  lines 
I'uilt  and  under  construction  in  the  State  of  Wisconsin.  Al- 

though interurban  building  has  not  progressed  very  far  in  that 
State,  there  are  a  few  important  centers  where  it  has  been  very 
active. 

The  first  and  most  important  center  is,  of  course,  Milwaukee, 
from  which  the  various  lines  of  the  Milwaukee  Light,  Heat  & 

Traction  Company  radiate.  These  are  all  under  the  same  man- 
agement as  the  Milwaukee  Electric  Railway  &  Light  Company, 

of  which  John  I.  Beggs  is  president  and  general  manager,  and 
which  owns  all  the  street  railway  lines  in  Milwaukee.  These 
hues  reach  westward  as  far  as  Waukesha  and  Pewaukee  Lake, 

and  some  surveying  has  been  done  west  of  this.  Another  line 
extends  south  from  Milwaukee  along  the  Lake  Shore  as  far  as 
Kenosha.   A  line  between  Kenosha,  Wis.,  and  Waukegati,  III., 
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would  connect  Milwaukee  with  Chicago  by  trolley,  but  no  one 
has  built  this  connecting  link  as  yet.  There  are  practically  no 
large  towns  between  those  two  cities,  so  that  territory  is  not 
especially  inviting  except  to  the  companies  already  in  operation 
north  and  south  of  the  gap. 

Another  important  interurban  district  is  the  Lake  Winnebago 
and  Fox  River  country.   A  chain  of  large  towns  along  the  west 

several  roads  centering  in  Rockford,  111.  Probably  Janesville 
will  be  connected  with  Madison  within  a  few  years. 

The  Knox  Engineering  Company  is  projecting  a  line  called 
the  Madison  &  Northeastern  from  Madison  to  Fond  du  Lac, 

which  would  give  transportation  direct  to  the  State  capital  for 
a  large  population,  which  can  now  reach  Madison  only  by  a 
tedious  roundabout  route  over  the  steam  railroads.    The  entire 

MAP  SHOWING  THE  ELECTRIC  RAILWAYS  IN  WISCONSIN 

shore  of  Lake  Winnebago  and  the  Fox  River  have  encouraged 
the  building  of  the  lines  connecting  Fond  du  Lac,  Oshkosh, 
Omro,  Menash,  Neenah,  Appleton  and  Kaukauna.  The  gap 
between  Kaukauna  and  Green  Bay  is  at  present  being  filled, 
a^  indicated. 

In  the  Southern  part  of  the  State  the  Rockford,  Beloit  & 
Janesville  Railroad  is  the  most  prominent  and  is  one  of  the 

Lake  Winnebago  district  has  no  direct  connection  with 
Madison  at  present. 
The  Columbia  Construction  Company,  of  Milwaukee,  is 

doing  some  preliminary  work  on  a  line  from  Omro  to  Berlin. 
The  other  lines  in  the  State  are  practically  isolated  short 

lines  connecting  two  or  three  moderate  sized  towns,  and,  as  will 
be  seen,  there  are  a  number  of  such. 
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GROWTH  OF  THE  FREIGHT  DEPOT  AT  TOLEDO 

Tlie  growth  of  the  inlcrurban  freight  business  centering  in 
Toledo  is  sliown  by  the  necessity  for  larger  quarters,  which  has 

ISOMETRIC  VIEW  OF  ELECTRIC  RAILWAY  i:Xi'RKSS  STATIONS  AT  TOLELO 

resulted  in  more  than  doubling  the  capacity  of  the  depot  illus- 

trated in  Mr.  Lang's  article  in  the  Souvenir  Street  Railway 
Journal  of  1902.  Plan  and  perspective  drawings  of  the  old 

and  new  freight  houses  are  shown  in  the  accompanying  illus- 

trations. The  old  part  is  25  ft.  wide  by  128  ft.  long,  and  the  new 
part  is  29  ft.  wide  by  128  ft.  long. 

The  interurban  freight  cars  enter  through  an  alley  between 
the  two  buildings.  The  freight  office  is  used  jointly  by  all 
the  interurban  roads  entering  Toledo,  including  the  Toledo  & 
Western,  Lake  Shore  Electric,  Toledo  &  Monroe  and  Toledo  & 
Maumee  Valley  Railways.  Lack  of  power  has  prevented 
freight  traffic  being  developed  to  its  fullest  extent  by  some  of 
the  Toledo  roads.  On  the  Toledo  &  Western,  however,  which 
if  the  most  distinctly  freight  road  of  any  entering  the  city,  the 
growth  has  been  enormous.  The  increase  in  freight  on  this 
road  last  year  over  the  previous  year  was  97  per  cent. 

The  property  is  owned  by  the  Toledo 
Railways  &  Light  Company,  which 
operates  the  city  lines,  and  this  has 
enabled  the  interurban  lines  to  secure 
favorable  terms  for  entering  the  city 
over  the  tracks  of  the  local  system. 
The  combination  of  interests  has  had 

the  additional  advantage  of  enabling 
each  company  to  take  advantage  of  a 

much  more  extensive  and  comprehen- 
sive system  for  handling  freight  and 

express  than  it  could  possibly  have 
worked  out  or  established  if  left  to  its 
own  individual  resources.  Moreover, 

the  friendly  co-operation  of  the  sev- 
eral systems  has  resulted  in  an  inter- 

change of  traffic,  enabling  the  smaller 
companies  to  secure  business  for 

points  outside  their  immediate  terri- 
tory, but  which  were  reached  by  other  companies  with  which 

they  exchange  traffic.  The  enlargement  of  the  freight  house 
is  the  most  conclusive  evidence  of  the  practicability  of  this 
scheme. 
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The  sparklet  is  probably  known  to  many  of  the  readers  of  this 
paper  as  a  modern  invention  for  producing  aerated  beverages 
in  patented  siphons.  They  are  small  steel  bottles  about  the  size 
of  an  olive,  closed  with  thin  steel  stoppers  and  charged  with 
carbonic  acid  at  a  pressure  of  several  hundred  pounds  to  the 
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FIG.   1.— SPARKLET   la-SE   FOR  SUE-STATION 

square  inch.  They  are  sold  by  most  druggists,  in  boxes  of  a 
dozen  each  and  are  inexpensive.  The  idea  of  applying  the 
sparklets  to  the  extinction  of  an  electric  arc  is  due  to  G.  W. 

Partridge,  chief  engineer  of  the  London  Electric  Supply  Cor- 
poration, and  an   ingenious  blow-out  depending  upon  this 

sets  into  a  porcelain  box  on  insulators.  The  sparklets  them- 
selves are  held  in  each  end  of  the  handle  by  clips,  so  that  they 

can  easily  be  renewed.  The  end  of  the  neck  projects  slightly 
beyond  the  top  of  the  surface  at  the  side  next  to  the  fuse  gap. 
The  operation  of  the  fuse  will  then  be  easily  understood.  As 
soon  as  the  fuse  has  blown  the  arc  melts  the  stopper  of  the 

bottle  ;  the  carbon  dioxide,  as  it  evaporates,  produces  a  tempera- 
ture in  the  neighborhood  of  100  degs.  F. 

below  zero.  The  gas  itself  is  ejected  from 

the  sparklet  with  violence,  acting  as  a  me- 
chanical blow-out  of  the  highest  efficiency, 

while  the  incombustible  nature  of  ,  the  gas 

tends  to  extinguish  the  flame.  The  opera- 
tion of  the  blow-out  is  as  successful  prac- 

tically as  theory  would  indicate,  and  the  ex- 
periments conducted  by  the  makers  show 

that  a  sparklet  is  perfectly  capable  of  ex- 
tinguishing arcs  at  pressures  considerably 

in  excess  of  10,000  volts.  The  length  of  gap 
required  to  deal  with  an  arc  at  this  voltage 

-   is  only  9  ins. 

The  other  engravings  accompanying  this 
article  show  other  designs  of  this  type  of 

fuse.  Thus,  Fig.  2  illustrates  a  500-amp. 
switchboard-type  of  fuse,  which  consists  of 
two  gun-metal  castings  separated  by  a 
l)lock  of  insulating  material  and  handle, 

form  the  contact  plates,  sparklet  holders  and 
The  si>arklets,  which  are  held  in  position  by  the 

insulated  screw  caps,  project  through  the  insulating  block  so 
as  to  be  in  the  path  of  the  arc,  which,  by  piercing  the  ends  of  the 
bottles,  liberates  the  compressed  gas.  Fig.  3  illustrates  a  car  or 
house  fuse  block,  and  this  type  is  made  for  currents  of  150  amps, 

and  pressures  up  to  500  volts.  The  fuse  is  carried  on  a  porce- 
lain or  other  similar  insulating  material  box  with  a  partition 

down  the  middle.  The  fuse  is  located  in  one-half  of  the  box, 
and  the  other  half  contains  the  two  si)arklct'>  which  ])roject 

■t  Ry.Jo 

The  castings 

fuse  contacts. 

FIG.  2.— .500-AMP.  SWITCHBOARD  TYPE FIG.  S.^FUSE  BLOCK  FOR  CAR    OR  HOUSE  WIRING 

system,  designed  for  all  types  of  circuits,  has  been  brought  out 
by  Elliott  Bros.,  of  London,  in  the  form  of  a  compact  fuse. 

The  construction  of  these  fuses,  which  have  been  in  use  by 
the  London  Electric  Supply  Corporation  for  about  three  years, 

is  very  simple,  and  is  illustrated  in  the  accompanying  engrav- 
ings. Fig  I  shows  a  sparklet  fuse  for  use  in  sub-stations.  It  is 

designed  for  currents  up  to  50  amps,  and  a  pressure  up  to  5000 
volts.  Two  sparklets  are  used  in  this  fuse  for  purposes  of 
reliability  and  safety,  although  one  sparklet  would  undoubtedly 

extinguish  the  arc  caused  by  the  melting  of  the  fuses.  Spark- 
lets, fuses,  wire,  etc.,  are  carried  upon  a  porcelain  handle,  which 

through  the  partition  in  such  a  position  as  to  be  pierced  by  the 
arc.  The  system  has  also  been  applied  to  circuit  breakers.  For 
this  purpose  a  magazine  of  a  revolving  type  is  employed,  by 
means  of  which  a  fresh  sparklet  is  brought  into  position  every 

time  the  circuit  is  closed.  The  fuses  usually  used  in  these  de- 
vices consist  of  a  suitable  numlier  of  fine  copper  wires,  which 

are  enclosed  between  strips  of  mica  for  the  greater  part  of  their 

length,  and  are  exposed  near  their  ends. 
All  sparklet  fuses  are  made  of  the  switch  or  plug  type  and 

can  safely  be  handled  while  alive  and  removed  for  renewing 
fuses  or  for  examination  without  the  use  of  insulating  gloves. 
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PATENT  COMBINATION  CATCH  FOR  CAR  DOORS 

The  St.  Louis  Car  Company  is  placing  on  some  of  its  latest 
cars,  which  have  double  end  doors,  a  new  combination  catch  and 
handle  which  automatically  locks  when  the  doors  are  closed,  at 
the  same  time  the  movement  of  the  handle  in  opening  the  door 
releases  the  catch.    The  construction  of  the  catch  can  readily 

FIG.  ].— DETAILS  OF  CATCH FIG.  2.-VIEW  OF  CATCH  READY  FOR  U.SE 

be  understood  from  Fig.  i,  which  shows  the  working  parts  in 
relief,  while  Fig.  2  shows  the  catch  as  it  appears  on  the  car. 

As  will  be  seen  from  the  former  the  construction  is  extremely 
simple.  The  two  steel  dogs  which  act  as  latches  snap  together 
by  springs,  but  either  one  can  be  disengaged  from  the  other  by 
a  quick  movement  of  the  door  handle.  The  handle  is  being 
applied,  on  order,  to  a  number  of  cars  that  the  company  is 
building. 

 ♦^♦^  

PAST,  PRESENT  AND  FUTURE 

An  interesting  illustration  of  the  progress  made  in  construc- 
tion is  found  in  a  comparison  of  the  three  cars  shown  in  the 

accompanying  illustration.  These  cars  were  built  at  the  works 
of  the  John  Stephenson  Company,  Elizabeth,  N.  J.,  and  were 
completed  and  ready  for  shipment  on  the  same  day.  The  one 
at  the  left  is  practically  the  same  construction  as  used  in  the 
old  horse  car  days  with  journal  pedestals  fastened  directly  to 
the  side  sills,  dome  roof  without  transoms,  and  the  lightest  kind 
of  material  which  would  give  the  required  strength.    The  sec- 

standard  Stephenson  construction  which  was  so  popular  in  this 
country  before  the  advent  of  electric  traction,  its  running  gear 

being  the  old  Stephenson  type  and  its  interior  finish  and  ap- 
pearance being  of  the  old  style.  It  is,  of  course,  provided  with 

detachable  hoods  at  the  end  of  the  transomless  domed-roof,  to 
enable  the  body  to  be  boxed  for  shipment.  The  second  car  is  the 
standard  long  car  of  the  North  Jersey  Street  Railway  Company, 

of  which  the  John  Stephenson  Company  has 
turned  out  a  large  number  on  duplicate  orders. 
This  car  is  mounted  on  Peckham  14-B  trucks, 
with  four-motor  equipment  and  longitudinal 
seats.  It  is  supplied  at  each  end  with  doorless 
vestibules,  and  before  being  placed  in  operation 
will  be  equipped  with  Providence  fenders.  One 
trolley  pole  at  the  center  of  the  car  is  used  to 
collect  current  from  the  trolley  wires.  The  car 

labeled  "future"  has  already  become  "present" 
on  the  Aurora,  Elgin  &  Chicago  road,  which 
has  now  been  in  operation  for  several  months 

equipped  with  cars  of  this  type.  The  appear- 
ance of  this  car  is  very  similar  to  that  of  steam 

railroad  coaches,  with  small  vestibules  supplied 
with  doors  and  drop  platforms  over  the  step. 

The  trucks  were  made  by  the  Peckham  Manu- 
facturing Company,  and  combine  the  main  features  of  the 

master  car  builders'  design,  with  special  modifications  neces- 
sary for  the  motor  equipment  and  other  requirements  of 

self-contained  motive  power.  The  motor  equipment  consists  of 
four  125-hp  motors  and  receives  current  from  other  contact- 
shoes  on  a  third  rail  when  operating  over  private  right  of  way, 
or  from  an  overhead  trolley  pole  when  traversing  city  streets. 
The  car  is  so  long  that  it  is  necessary  to  have  two  trolley  poles, 

one  at  each  end.  The  electrical  control  is  of  the  multiple-unit 
type,  so  that  the  cars  can  be  operated  either  singly  or  in  trains 
with  equal  facility.  This  car  is  of  peculiarly  strong  construc- 

tion, a  steel  sub-framing  made  from  9-in.  I-beams  and  heavy 
cross  strengtheners  being  placed  beneath  the  wooden  sills  of 
the  body.  Cross  seats  of  the  walk-over  type  are  used,  and  the 
car  contains  a  smoking  compartment  and  toilet  room. 

The  length  of  the  first  car  is  19  ft.  over  all,  with  a  14-ft.  body, 
of  the  second  car  41  ft.  over  all  with  32-ft.  body,  and  of  the 
largest  car  473/^  ft.  over  all  with  a  39-ft.  4-in.  body.  The  re- 

spective heights  from  the  rail-head  to  top  of  roof  are  9  ft.  6  ins., 
II  ft.  6  ins.  and  13  ft.  4  ins.    The  weights  of  the  cars  fully 

THREE  EXAMPLES  OF  DEVELOPMENT  IN  CAR  BUILDING 

ond  is  the  standard  city  or  ordinary  interurban  car,  which  has 
replaced  the  horse  car  on  the  streets  of  our  large  cities  and 
which  is  used  in  suburban  work  throughout  the  country.  The 
third  car  is  the  latest  type  of  interurban  car,  which,  although  it 
traverses  city  streets  for  a  small  part  of  its  run,  is  in  general 

intended  for  operation  over  private  right  of  way  and  under  con- 
ditions almost  identical  with  steam  railroad  practice. 

The  horse  car  is  intended  for  the  city  system  of  Merida, 

Yucatan,  a  34-mile  horse  road  operating  in  that  city.  Very 
little  attempt  has  been  made  to  improve  on  the  design  of  the 

equipped  are  4500  lbs.,  40,000  lbs.  and  74,325  lbs.  The  horse  car 
is  intended  for  operation  on  a  3-ft.  track  gage,  and  the  other 
two  run  on  the  standard  4-ft.  8^-in.  gage.  The  horse  car 
wheels  are  30  ins.  in  diameter,  but  have  a  %-in.  flange.  The 
North  Jersey  car  has  wheels  33  ins.  in  diameter,  and  the  Aurora, 

Elgin  &  Chicago  car  has  36-in.  wheels,  the  axles  of  the  latter 
being  6^  ins.  in  diameter,  and  the  largest  so  far  used  in  electric 
traction.  The  horse  car  being  intended  for  a  warm  country  has 

no  heating  apparatus,  the  North  Jersey  car  has  a  hot-water 
heater  manufactured  by  the  Gold  Car  Heating  &  Lighting  Com- 
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pany,  and  the  third  car  has  electric  heaters,  manufactured  by 
the  ConsoHdated  Car  Heating  Company.  The  seating  capacities 

of  the  various  cars  are  eighteen  passengers,  forty-four  pas- 
■sengers  and  fifty-six  passengers,  and  their  relative  speeds  vary 
from  the  records  possible  with  the  horses  and  mules  used  in 

Yucatan  to  65  miles  m.  p.  h.  on  a  level  obtained  by  the  500-hp 
motor  equipment  of  the  large  interurban  car. 

entire  car  body  may  be  raised  and  both  trucks  removed.  This 
battery  is  furnished  complete  with  operating  and  check  valves. 

The  portable  jack  is  especially  designed  for  work  around  the 

TROLLEY  CONTROLLER  FOR  INTERURBAN  CARS 

The  device  herewith  illustrated  is  intended  principally  for 
interurban. service,  and  consists  of  a  trolley  controller  operated 
by  compressed  air  and  used  in  connection  with  air  i)rake 
mechanism.  It  is  claimed  for  the  device 

that  it  is  simple  in  design  and  construction, 
although  it  performs  three  distinct  services, 
namely,  catches  the  trolley  pole  when  acci- 

dentally leaving  the  wire,  and  instantly  pulls 
it  down  2  ft.  below  the  plane  of  contact; 
applies  the  air  brake  and  makes  a  service 
stop,  and  lastly  blows  a  whistle  in  the  vesti- 

bule to  notify  the  conductor  and  motorman 
that  the  trolley  has  left  the  wire.  It  is 
claimed  that  a  car  running  at  the  rate  of  50 
miles  an  hour  would  be  brought  to  a  stop 
within  750  ft.  without  shock  or  disturbing 
the  passengers. 

When  the  conductor  replaces  the  trolley 
on  the  wire  he  places  his  foot  on  a  plug  in 
the  floor  of  the  vestibule,  which  at  once  re- 

leases the  rope  and  resets  the  controller; 
this  operation  allows  the  trolley  to  return  to 
the  wire. 

This  controller  has  been  in 

practical  operation  on  sev- 
eral important  lines,  where  its 

performance  has  been  closely 
watched,  and  it  is  claimed 
that  it  has  fulfilled  all  the  conditions  required. 

The  device  is  put  on  the  market  by  the  International  Trolley 
Controller  Company,  of  Buffalo. 

 ♦^♦^  

PNEUMATIC  JACKS  FOR  ELECTRIC  RAILWAYS 

PNEUMATIC  TROLLEY 
CONTROLLER 

The  accompanying  cut  illustrates  the  application  of  the 

pneumatic  jack  to  electric  cars,  showing  one  end  of  an  inter- 
urban car  raised  to  present  the  withdrawal  of  the  trucks  for 

examination  or  repair.  The  Garry  Iron  &  Steel  Company,  of 
Cleveland,  manufactures  pneumatic  jacks  for  use  in  the  trolley 
car  field  consisting  of  a  pit  jack,  battery  of  jacks  and  a  portable 

jack. 
The  pit  jack  is  made  in  standard  sizes  of  3  tons,  5  tons  and 

10  tons  capacity;  has  a  length  of  lift  of  23  ins.,  and  is  mounted 
on  a  car.  The  jack  itself  is  mounted  on  wheels  on  the  car, 
giving  a  lateral  motion  of  8  ins.  All  parts  are  interchangeable 
and  bear  shop  numbers  so  that  any  breakage  may  be  corrected 
Vi/ithout  much  delay.  The  car  on  which  the  jack  is  mounted 
has  a  standard  31-in.  truck  gage,  the  width  over  all  is  38  ins., 
and  length  6  ft.  over  all,  furnishing  a  platform  around  the  jack, 
v/hich  may  be  used  for  carrying  an  armature  or  the  motor 
frame  to  or  from  the  car  truck. 

The  battery  of  car  jacks  consists  of  four  jacks,  to  be  located 
at  four  points,  and  so  placed  with  relation  to  each  that  the 
center  of  jack  is  practically  under  each  corner  of  the  car.  They 
have  a  length  of  lift  of  3  ft.,  and  a  capacity  of  from  3  tons  to 
20  tons  each.  By  operating  one  valve  one  end  of  the  car 
may  be  raised  independently  for  removing  one  truck  in  case 
double  trucks  arc  used,  and  by  operating  two  valves  the 

PNEUMATIC  JACK  UNDER  INTERURBAN  CAR 

car  bhupb.  It  can  also  be  used  in  any  place  where  it  is  possible 
t(  connect  it  with  compressed  air.  The  Garry  Iron  &  Steel 
Company  build  jacks  to  specifications  for  any  special  work  de- 

sired and  of  an}-  capacity. 

PORTABLE  AXLE  KEYSEATER 

The  accompanying  engraving  shows  a  new  type  of  portable 
keyseater,  adapted  especially  to  truing  up  worn  keyseats  on  the 
axles  of  electric  cars  without  removing  the  wheels.  The 
machine  will  operate  on 
axles  up  to  6  ins.  in 
diameter,  and  has  a 

parallel  movement  of  8 
ins.  without  resetting.  It 
will  close  up  to  the  hub  of 

the  wheel,  and  the  ma- 
chine can  be  clamped  on 

an  axle  and  the  keyseat 

trued  up  in  less  than  half 
an  hour. 

The  frame  of  the  ma- 
chine is  made  of  V-form, 

so  that  when  clamped  to 
the  axle  it  will  be  parallel, 

and  keyseats  cut  will  be 
radial.  The  cutter-spindle  portable  keyseater 

is  carried  by  a  turntable 

on  the  slide,  the  set-over  for  truing  up  worn  keyseats  being 

obtained  by  means  of  a  worm  and  wheel  adjustment.  The  part 

carrying  the  spindle  is  provided  with  a  down-feed  screw  so  that 
the  spindle  can  be  lowered  to  the  proper  position  and  locked. 

The  machine  is  placed  on  the  market  by  John  T.  Burr  &  Son, 
of  Brooklyn,  N.  Y. 

AMERICAN  INSTITUTE  NOMINATIONS 

At  the  meeting  of  the  Board  of  Directors  of  the  American 
Institute  of  Electrical  Engineers,  at  New  York,  on  Friday, 

March  27,  nominating  ballots  for  officers  for  tlie  ensuing  year 

were  canvassed,  and  the  following-named  gentlemen  found  to 

have  received  the  highest  number  of  votes  for  the  offices named : 

For  president,  B.  J.  Arnold,  of  Chicago. 

For  vice-presidents,  Calvin  W.  Rice,  W.  S.  Barstow,  Balph 
D.  Mershon. 

For  managers,  Dr.  Samuel  Sheldon,  W.  C.  I.  Elgin,  George 
F.  Sever,  A.  H.  Armstrong, 

For  treasurer,  George  A.  I  lamilldu, 
For  secretary,  Ralph  W.  Pope. 
Accordingly  tins  ticket  was  named  li}  the  directors  as  the 

ollicial  ballot. 
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A  FINE  PARLOR  CAR  FOR  THE  UNITED  GAS 
MENT  COMPANY 

IMPROVE- 

The  J.  G.  Brill  Company,  of  Philadelphia,  has  lately  com- 
pleted what  is  said  to  be  the  finest  parlor  car  ever  built  for 

I  in  the  platform  near  the  kitchen.  Acomplete  electrical  cooking 
apparatus  is  provided,  and  a  sink  is  supplied  with  water  from 
an  enclosed  tank,  located  over  the  platform  window,  to  be  filled 

from  the  roof.  In  a  corner  of  the  buffet  is  a  nickel-plated 
water-cooler.    The  floors  of  both  compartments  are  covered 

with  cork  mats.     Thus  the 

DIRECTORS'  CAR  L-OR  INSPECTING  NEW  ENGLAND  RAILW.WS 

electric  service.  The  appomtments  for  comfort  and  con- 
venience, as  will  be  seen,  are  exceedingly  complete  and  attrac- 

tive. The  car  is  to  be  used  by  the  oflicers  and  directors  of  the 
United  Gas  Improvement  Company,  of  Philadelphia,  for 
inspection  tours  over  the  extensiv  and  con- 

nected systems  operated  by  the  company  in 
Massachusetts,  Connecticut  and  Rhode  Island. 

Referring  to  the  exterior  view  of  the  car 
one  will  at  once  note  the  large  observation 
platforms  enclosed  in  handsome  grill  work  of 

"old  brass."  The  extension  of  the  monitor 
deck  over  a  portion  of  the  platforms  and  the 
graceful  lines  of  the  grill  work  supporting 
the  hood,  preserve  the  harmony  of  form  which 
would  otherwise  be  lacking  in  the  long  plat- 

forms and  hoods.  The  rounded  upper  corners 
of  the  deck  and  window  sashes  add  consider- 

ably to  the  rich  appearance  of  the  exterior. 
The  car  is  painted  a  dark  green,  with  neat 
ornamentation  in  gold-leaf.  Of  the  six  win- 

dows to  each  side  four  have  posts  4  ft.  3  ins. 
from  center  to  center,  and  two  are  8  ins.  less. 
The  lower  sashes  are  arranged  to  raise  while  the  up])er  are 

stationary.  Finest  polished  French  plate  is  used,  prettily  deco- 
rated in  the  upper  sashes.  Below  the  windows  recesses  are 

formed  in  the  walls,  covered  with  hinged  panels  and  enclosing 

car  is  well  equipped  for 
serving  luncheons  during 

long  runs.  Another  feature 
of  comfort  consists  of  a 

wash-basin  of  the  style  used 
on  steamships.  The  folding 
cabinet  which  contains  the 
basin  is  in  the  corner  against 
the  buffet  partition,  and  may 

be  seen  in  the  interior  illus- 
tration. The  mirror,  just 

above,  conceals  a  closet  of 
shallow  shelves,  behind 
which  is  a  tank  that  is  filletl 
from  the  roof  and  supplies 
water  to  the  basin.  The 
wdixlwork  of  the  interior  of 
the  car  is  of  quartered  oak, 
stained  a  little  darker  than 

the  natural  color  and  rubbed  to  an  egg-shell  gloss.  Pilasters, 
head-pieces  and  mouldings  are  hand-carved  in  simple  but  rich 
designs,  and  the  pale-green  head  lining  is  handsomely  deco- 

rated in  gold.    The  floor  is  of  hardwood  stained  to  the  same 

INTERIOR  OF  SPECIAL  CAR 

tone  as  the  woodwork,  and  covered  with  a  "Royal  Wilton" 
carpet  of  dark  green.  Dark  stained  wicker  chairs  of  two  forms 
are  cushioned  with  a  pleasing  shade  of  green  valour.  The 
dark  green  of  the  silk  curtains  and  draperies,  the  carpets  and 

Street  Railway  Journal  i 
PLAN  OF  SPECIAL  CAR 

quartered-oak  folding  tables.  In  the  posts  are  numbered  push- 

buttons, which  operate  an  indicator  at  the  door  of  the  steward's buffet.  The  buffet  and  kitchen  are  furnished  with  closets  for 

provisions  and  utensils,  and  an  ice-chest  is  conveniently  placed 

chair  cushions,  and  the  pale  tint  of  the  ceilings  contrast  richly 
with  the  dark  wood.  The  whole  appearance  is  exceedingly 
attractive. 

The  body  framing  of  the  car  is  unusually  stanch,  and  made 
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so  witliout  the  use  of  inside  or  outside  truss  rods.  The  side- 

sills  are  4  ins.  x  7%  ins.,  plated  with  ̂ ^-in.  x  12-in.  steel 
on  the  inside.  The  platform  timbers  are  re-enforced  with 

deep  angle-iron.  Double  corner  posts  and  double  posts  at 
arched  partition,  together  with  concealed  steel  car  lines,  give 
firm  support  to  the  roof.  The  general  dimensions  are  as 
follows :  Length  over  end  panels,  29  ft. ;  length  over  crown 
pieces,  40  ft. ;  from  panel  over  crown  pieces,  5  ft.  6  ins. ;  width 
over  sills,  7  ft.  85/2  ins. ;  width  over  posts  at  belt,  8  ft. ;  sweep  of 
posts,  ij4  ins.;  from  center  to  center  of  corner  posts,  21  ins.; 
height  over  trolley  board,  from  rail,  11  ft.  6  ins.;  kitchen,  4  ft. 
II  ins.  long  and  3  ft.  7  ins.  wide;  buffet,  3  ft.  6>4  ins.  long  and 
3  ft.  7  ins.  wide.  The  inside  trim  of  the  car  is  oxidized  bronze. 
A  locker  on  one  platform  and  an  ice-chest  on  the  other  have 
cushioned  tops  of  waterproof  material.  Gongs,  angle-iron 

bumpers,  draw-bars,  brake  handles,  etc.,  are  all  of  the  builders' 
make.  The  trucks  are  Brill  No.  27  high-speed  pattern,  with 
solid  forged  side  frames  and  equalizing  spring  links.  The 
wheel  base  6  ft.  The  total  weight  of  car  and  trucks,  without 
motors,  is  22,000  lbs. 

 ♦♦^  

represented  by  tlie  cone  shown  in  the  drawing,  thus  giving  the 
enormous  holding  power.    W.  N.  Matthews  &  Bro.,  Fullerton 

STOMBAUGH  GUY  ANCHORS 

The  Stombaugh  Guy  Anchor  for  anchoring  electric  rail- 
way guy  wires  has  been  greatly  improved  of  late  and 

adapted  for  all  classes  of  electric  railway  service. 

Fig.  I  shows  the  5- 
in.  and  6-in.  anchor 
with  rod  attached. 

The  improvement  in 
this  style  consists  in 
making  the  rods  of 

one  piece  of  iron  in- 
stead of  casting  in  a 

slug  and  welding  an 
extra  length  to  it. 
These  sizes  are  de- 

signed for  light 
strains  not  exceeding 

I'lGS.  1.  2  AND  3.— GUY  ANCHORS  I'UK  LIGHT  AND  HEAVY 
SERVICE 

10,000  lbs.  Fig.  2  shows  the  8-in.,  lo-in.  and  12-in.  anchors, 
which  are  made  in  the  same  manner  as  the  smaller  size 

rod  anchors,  and  are  designed  for  very  heavy  strains.  A 
12-in.  anchor,  when  5  ft.  in  sandy  soil,  is  said  to  require 
30,000  lbs.  to  pull  it  out,  or  36,000  lbs.  in  clay.  Fig.  3  shows 
an  improvement  on  the  rodless  anchor,  which  consists  of  a 

drop-forged  eye,  so  constructed  that  when  the  anchor  is  cast 
around  it  it  can  neither  turn  nor  pull  out.  The  eyes  in  this  style 
have  been  of  cast-iron  heretofore,  and  consequently  proved 
weak.  This  anchor  when  used  with  a  rod  made  of  a  scrap 
piece  of  strand,  it  is  claimed,  is  as  durable  as  the  rod  anchor. 
It  has  the  added  advantage  of  enabling  the  builder  of  pole  lines 
to  use  up  his  short  pieces  of  strand,  which  otherwise  would  be 
waste  material. 

Fig.  4  is  an  ingenious  method  of  clearly  showing  the  manner 
in  which  the  lines  of  force  operate.  At  first  glance  those  who 
have  never  used  Stombaugh  guy  anchors  are  apt  to  consider 
the  holding  power  of  the  device  as  only  so  great  as  if  a  hole, 
the  diameter  of  the  helix,  were  dug  and  the  anchor  placed  in  it 
and  the  hole  filled  and  tamped.   In  reality  the  lines  of  force  are 

FIG.  4.— APPLICATION  OF  GUY  ANCHOR 

Building,  St.  Louis,  will  gladly  answer  any  inquiries  and  give 
detailed  information. 

GRINDING  ATTACHMENT  FOR  NEW  YANKEE  DRILL 
GRINDERS 

The  accompanying  illustration  shows  a  grinding  attachment 
the  Wilmarth  &  Morman  Company,  of  Grand  Rapids,  Mich., 

has  recently  designed  for  its  well-known  new  Yankee  drill 

grinders. As  will  be  seen,  the  arrangement  is  similar  to  that  used  in  the 

now  familiar  disc  grinders,  and  consists  of  a  table  and  its  sup- 
ports, capable  of  oscillating  on  a  stud,  and  counterbalanced  to 

keep  it  right-side  up. 

Two  tables  are  fur- 
nished— a  flat  one 

with  a  ridge  at  one 

side  to  square  work 

up  against,  and  V- shaped  table  for 
round  and  similar 
work.  These  tables 

are  quickly  inter- 
changeable without 

the  use  of  a  wrench 

and  are  adjustable  for 

angle  in  all  directions 
as  well  as  up  and 
down,  and  cutters, 

chasers,  punches, 
dies,  gibs,  nuts,  keys 
and  a  multitude  of 

small     parts  that 
would  otherwise  be  planed,  milled  or  filed  may  readily  be 

ground  thereon.  A  collar,  adjustable  on  the  stud,  limits  the 
movement  of  the  table  toward  the  wheel,  and  a  shield  covering 

these  parts  keeps  them  free  from  grinder  dust. 

A  cupped  wheel  is  used,  and  as  the  work  is  moved  clear  across 
its  face  there  is  no  tendency  for  it  to  wear  out  of  true  or  groove, 

so  that  an  emery  paper-faced  steel  disc  would  have  no  advan- 

tages over  an  emery  wheel  in  this  respect;  besides  that,  the 

emery  paper  and  the  time  required  to  cement  it  on  would  cost 
more  than  the  same  amount  of  abrasive  in  a  cupped  wheel.  It 

.should  be  noticed  that  when  tlic  wheel  has  been  worked  back  to 

SWINGING  GRINDING  ATTACHMENT 
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tlie  web  a  plain  wheel  remaiiib,  which  may  then  be  used  up  else- 
where. 

A  further  factor  in  causing  the  adoption  of  a  cupped  wheel 

rather  than  a  disc  is  that  the  presence  of  the  drill-grinder  wheel 
(and  these  wheels  run  slower  than  regular  wheels)  would  pre- 

vent a  disc  being  run  at  the  high  rate  of  speed  at  which  it  is 
most  efficient,  unless  it  be  made  abnormally  large. 

The  makers  are  prepared  to  furnish  this  attachment  on  a 
column  without  the  drill  grinder,  but  with  a  plain  wheel  and 
rest  or  surface  grinder  instead,  for  shops  already  equipped  with 
drill  grinders.  Among  the  companies  using  this  drill  are  the 

Schenectady  Railway  Company,  the  Toronto  Railway  Com- 
pany and  the  Milwaukee  Electric  Railway  &  Lighting  Com- 

pany. 

at  frequent  intervals,  of  a  kind  that  can  be  tended  by  passenger 
and  freight  agents  whose  families  live  in  the  second  story  of 
the  station,  there  is  little  use  in  investing  in  reserve  capacity, 
either  in  rotary  converters  or  in  storage  batteries,  because 

there  should  always  be  a  portable  sub-station  which  can  be 
substituted  for  the  regular  sub-station  upon  short  notice,  and, 
furthermore,  the  sub-stations,  being  of  small  size,  are  not  as 
important  with  reference  to  the  general  power  distribution  as 

if  they  were  large.  He  cites  recent  cases  where  the  invest- 
ment in  storage  batteries  would  have  enormously  increased 

the  sub-station  investment  for  performing  the  same  service. 
In  other  words,  sub-stations  having  been  reduced  to  the 
smallest  size  of  single  unit  that  was  advisable  for  supplying 
a  given  section  of  the  road,  the  addition  of  a  battery  meant 
that  much  extra  increase  in  sub-station  investment. 

MINIATURE  LOCOMOTIVES  FOR  STREET  RAILWAY  PARKS 

One  of  the  devices  which  has  proved  profitable  at  street  rail- 
way parks  during  the  last  year  as  well  as  at  some  of  the  recent 

fairs,  like  the  Pan-.\merican,  at  Buffalo,  and  those  at  Omaha, 
Philadelphia  and  Charleston  during  the  past  two  years,  is  the 
lilliputian  locomotive,  such  as  made  by  the  Miniature  Railroad 

Company,  of  New  '^'ork.    Some  of  the  street  railway  parks  at 

HFTY  DOLLARS  FOR  AN  IDEA 

MINIATURE  LOCOMUIIVE  FuR  MIDLAND  liEACil  PIER 

which  these  machines  have  been  run  during  the  past  year  are 
those  of  the  Oil  City  Railway  Company,  Oil  City,  Pa. ;  the  West 
Chicago  Street  Railway  Company,  the  Richmond  Beach  Rail- 

way Company  and  the  Midland  Beach  Railway  Company,  of 
Staten  Island. 

A  view  of  the  installation  at  the  latter  road  is  shown  here- 
with. The  track  is  laid  on  the  pier  at  Midland  Beach,  which 

is  1800  ft.  in  length,  and  the  locomotive  is  designed  to  draw  a 
train  of  nine  cars.  The  gage  of  the  locomotive  is  125^  ins.,  and 
it  is  built  like  a  standard  trunk  line  steam  locomotive  in  every 
particular.  Its  length  is  5  ft.  4  ins.,  its  width  18  ins.,  and  its 
height  28  ins.  from  the  rail  to  the  top  of  the  smokestack.  The 
passenger  cars  are  5  ft.  long  and  22  ins.  wide,  and  the  train  runs 
on  a  track  laid  with  8-lb.  T-rails. 

STORAGE  BATTERIES  IN  SUB-STATIONS 

Regarding  the  use  of  storage  batteries  in  sub-stations  on  an 
interurban  railway,  upon  which  there  was  an  editorial  in  the 
Street  R.mlway  Journal  of  March  7,  1903,  and  which  was 
commented  on  in  a  letter  from  Joseph  E.  Lockwood  in  the  issue 
of  March  21,  another  aspect  of  the  case  was  recently  brought 
up  in  conversation  with  F.  B.  Perkins,  of  Toledo,  who  has 

engineered  a  number  of  interurban  railways  with  alternating- 
current  transmission  and  sub-stations.  Mr.  Perkins  points 
out  the  fact  that  on  a  road  having  small  sub-stations  scattered 

Under  the  above  head  the  "Detroit  United  Weekly"  makes 
the  following  offer  to  the  people  of  Detroit,  which  shows  that 
the  general  passenger  department  of  that  company  is  still  on 
the  alert  to  keep  up  public  interest : 
The  Detroit  United  Railway  offers  fifty  dollars  ($50.00)  for  an 

Idea.  In  substance  the  Idea  is 
this — Detroit  is  famed  for  her 
beauty,  and  her  summer  guests 
have  carried  this  reputation  the 
country  over.  But  Detroit  is 
merely  the  center  of  a  large 
district,  a  section  of  Michigan, 
'vhich  for  natural  beauty  is  un- 

surpassed by  any  region  in  the 
cnuntry.  This  is  the  region 
which  is  traversed  by  the  De- 

troit United  Railway,  connect- 
ing a  hundred  little  cities,  vil- 

lages and  towns.  This  is  the 
region  to  which,  in  its  summer 
attractiveness,  we  desire  to  call 
the  attention  of  the  whole  trav- 

eling public,  most  of  all  the 
thousands  of  Detroit's  summer 
guests  and  those  of  us  who  live 
so  close  to  it  and  are  yet  so 
unappreciative.  We  desire  to 
arouse  interest  in  our  interur- 

ban travel;  to  have  people  think  about  it.  After  that  we  shall  be 
content  to  leave  them  to  their  impressions.  The  manner  in  which 
this  note  is  to  be  sounded  is  the  Idea — the  Idea  of  which  we  are  in 
search  and  for  which  we  are  willing  to  pay  $50.  Now,  we  can  give 
no  clearer  Idea  of  how  this  Idea  is  to  be  expressed  than  by  calling 
attention  to  the  methods  of  steam  railroads  and  steamer  lines, 
seeking  to  advertise  the  beauty  of  their  journeys.  Often  this  is 
done  on  large  cards  by  sets  of  verses  and  illustrations  and  often 
both.  This  company  has  decided  upon  the  card,  which  is  11  ins. 
by  21  ins.  On  this  card  is  to  be  used  the  Idea.  As  we  have  said 
it  may  be  a  verse  or  a  set  of  verses,  illustrated,  depicting  different 
phases  of  interurban  life;  incidents  of  a  typical  trip  over  some  of 
the  lin-es:  different  manifestations  of  natural  beauty  or  different 
characters.  It  may  be  semi-humorous  or  broadly  humorous,  or  it 
may  be  seriously  artistic.  It  may  be  a  colored  view  or  a  series 
of  drawings.  The  Idea  must  be  large,  capable  of  elaboration  and 
continuation.  We  care  more  for  the  Idea  than  we  do  for  the 
poetical  sentiment  or  the  workmanship. 

It  is  to  be  regretted  that  no  more  definite  information  than  this 
can  be  given.  But  the  field  of  advertising  and  original  suggestion 
is  so  large,  that  to  more  clearly  define  would  be  to  establish  unde- 

sirable testrictions.  It  is  originality  that  we  are  seeking.  Just 
that. 
We  shall  pursue  the  course  that  we  did  with  our  trademark  com- 

oetition.  All  Ideas  (drawings,  verses  or  suggestions)  must  reach 
Mr.  John  H.  Fry,  12  Woodward  Avenue,  by  six  p.  m.  April  30. 
The  decision  and  the  selection  will  be  made  by  the  staff  officers 
of  the  company.    Bv  them  will  the  $50.00  be  awarded. 

The  successful  Idea  on  a  card  of  the  size  described  will  be 

placed  in  the  racks  of  the  city  cars  and  in  frames  provided  in 
the  interurban  cars. 
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LONDON  LETTER 

(From  Our  Regular  Correspondent.) 

The  battle  for  the  possession  of  the  Birmingham  tramways  is 
still  waxing  hot  and  furious  and  has  now  reached  a  very  acute 
stage.  The  whole  matter  was  expected  to  be  decided  this  month, 
the  British  Electric  Traction  Company  having  succeeded  in  in- 

gratiating themselves  again  with  the  tramways  committee  to  such 
an  extent,  that  notwithstanding  the  fact  that  the  latter  voted  some 
time  ago  to  have  a  municipal  tramway,  it  was  evidently  expected 
that  they  would  accept  the  offer  to  take  over  the  tramways  for  a 
number  of  years,  which  the  City  of  Birmingham  Tramways  Com- 

pany (controlled  by  the  British  Electric  Traction  Company),  had 
made.  The  offer  which  was  made  to  the  city  was  that  the  tram- 

ways company  should  pay  the  corporation  £12,000  a  year  for  the 
three  years  ending  July  i,  1906,  £21,000  per  year  for  the  five 
ears  ending  July  i,  191 1,  and  £33,000  per  year  for  the  remaining 
sixteen  years  of  the  lease  to  July  i,  1927,  or  a  total  in  that  time  of 
£668,000.  A  bombshell,  however,  burst  in  the  midst  of  the  meet- 

ing when  it  was  found  that  a  letter  had  been  received  from  Batten. 
Profifitt  &  Scott,  of  32  Great  George  Street,  London,  on  behalf 
of  clients,  offering  to  pay  the  corporation  £21,000  for  the  first 
three  years  ending  July  i,  1906,  and  £54,000  per  annum  for  twenty- 
one  years  ending  July,  1927,  or  a  total  of  £1,197,000,  which  is 
more  by  £529,000  than  the  offer  of  the  local  company.  The  whole 
matter  has,  therefore,  been  postponed  for  consideration,  as  the 
tramways  committee  cannot  afford  to  neglect  such  an  offer,  and 
it  may  be  that  the  very  magnitude  of  the  offer  will  cause  the  com- 

mittee to  desire  to  retain  the  tramways  in  their  own  hands. 
It  is  interesting  in  this  connection  to  find  that  Mr.  J.  B.  Hamil- 

ton, the  general  manager  of  the  City  of  Leeds  Tramways,  who 
was  called  in  as  an  expert  to  give  advice  to  the  tramways  com- 

mittee, strongly  recommended  the  committee  to  retain  the  tram- 
ways in  their  own  hands.  He  claimed  that  the  city  had  one  of 

the  best-paying  propositions  in  the  country,  and  that  undoubtedly 
they  would  realize  a  greater  revenue  than  was  offered  by  the 
British  Electric  Traction  Company.  In  his  report  he  said:  "If 
Leeds,  with  its  sparsely  populated  districts,  and  with  100,000  less 
inhabitants,  but  a  higher  acreage,  could  get  from  its  operations 
last  year  £224,000,  Birmingham  should  certainly  (entirely  within 
its  own  boundaries,  and  with  a  mileage  of  not  more  than  33; 
realize  £200,000.  But  I  indicated  further  to  the  committee  that 
the  present  mileage  of  track  in  Birmingham  was  quite  inadequate 
to  the  needs  of  the  city,  and  that  very  considerable  extensions 

could  at  once  be  made  which  would  admit  of  profitable  working." 
We  regret  to  announce  the  death  of  Mr.  William  Wharam,  the 

much-respected  late  manager  of  the  Leeds  Tramways.  Mr. 
Wharam  had  been  associated  with  the  Leeds  Tramways  since  1873, 
so  that  he  was  one  of  the  oldest  members  of  the  tramway  enter- 

prise in  Great  Britain.  It  was  only  last  year  that  Mr.  Wharam 
retired  from  active  service,  when  Mr.  J.  B.  Hamilton  was  ap- 

pointed his  successor. 
It  is  most  satisfactory  to  be  able  to  state  that  the  deadlock  ex- 

isting between  the  Manchester  and  Salford  Councils  as  regards  the 
tramways  has  now  been  removed,  and  a  complete  agreement  has 
been  drawn  up  and  signed  by  both  corporations.  Each  corpora- 

tion gives  to  the  other  running  powers  over  certain  routes  in  its 
territory,  and  then  through  cars  will  once  more  be  available  as  in 
the  days  of  the  company  when  horse  cars  were  being  operated. 

That  we  are  actually  on  the  eve  of  immense  developments  in 
electric  railway  enterprise  is  borne  out  by  the  fact  that  this  month 
a  conference  was  held  in  London  at  which  was  represented  prac- 

tically the  entire  railway  industry  of  the  country.  These  rail- 
ways realize  that  electrification  is  bound  to  come,  and,  in  fact,  as 

regards  branch  lines,  has  already  come.  The  main  purpose  of  the 
conference  at  present  is  to  adopt  some  scheme  of  uniformity,  so 
that  rolling  stock  of  all  lines  may  be  interchangeable.  Already 
questions  have  arisen  as  to  the  proper  place  for  the  third  rail,  the 
Great  Northern  &  City  Railway,  the  District  Railway,  the  North- 
Eastern  Railway  and  the  Lancashire  &  Yorkshire  Railway,  all 
having  their  third  rails  in  different  positions,  or  different  distances 
from  the  track  rails.  The  collectors  on  the  cars,  consequently,  will 
be  of  different  lengths.  It  is  to  obviate  difficulties  of  this  kind 
at  the  very  outset  that  this  conference  has  been  called,  and  its 
work  will  be  of  the  very  greatest  importance  and  watched  with 
the  greatest  interest. 

A  return  issued  by  the  Board  of  Trade  shows  that  at  the  end 
of  June  last  1484  miles  of  tram  lines  were  in  operation,  and  of 
this  87054  miles  were  worked  by  electric  traction,  384  miles  by 
horse,  and  156^/2  miles  by  steam. 
The  engineers  to  the  Coventry  Electric  Tramways  Company 

have  prepared  for  the  information  of  Parliament  a  detailed  esti- 
mate showing  the  expenditure  of  capital  that  will  have  to  be  in- 

curred in  the  event  of  sanction  being  given  to  all  the  powers 

sought  by  their  bill  of  the  present  session.  The  total  cost  of  the 
proposed  new  works  is  put  down  at  £28,397,  of  which  £24,618 
will  be  spent  on  new  tramway  extensions  and  £3,553  on  deviations 
and  doubling  of  existing  lines.  To  meet  this  expenditure  it  is 
proposed  to  increase  the  share  capital  of  the  company  by  £18,000, 
with  further  borrowing  powers. 

From  the  directors'  report  it  appears  that  the  working  of  the 
Belfast  Street  Tramways  Company  during  the  last  half-year  has 
been  attended  by  increased  properity.  The  balance  to  the  credit 
of  the  revenue  account  stands  at  £9,127  8s.  A  dividend  is  recom- 

mended at  the  rate  of  5^  per  cent  per  annum,  which  will  absorb 
£7,315,  and  leave  £1,812  8s  to  be  carried  forward.  The  total  re- 

ceipts amount  to  £69,978,  being  an  increase  of  £840,  while  the  ex- 
penses were  reduced  by  £1,744.  The  gross  profit  of  £16,916 

shows  an  increase  of  £2,740.  Notwithstanding  a  greatly  reduced 
service,  there  was  an  increase  in  passengers  of  125,154,  the  total 
number  of  passengers  carried  being  14,277,381,  as  against  14,152,227 
for  the  corresponding  six  months  of  the  preceding  year.  The 
reserve  account  of  the  company  now  stands  at  £21,000,  and  the 
sinking  fund  account  at  £25,600.  The  directors  have  decided  for 
the  present  to  do  nothing  further  about  electrifying  the  system, 
and  no  arrangements  have  yet  been  made  with  the  corporation 
to  take  over  the  undertaking. 
Two  of  the  tramway  bills  to  be  brought  before  Parliament  dur- 

ing the  present  session  propose  a  novel  system  wnich  has  been 
tried  abroad,  but  which  has  never  been  applied  in  this  country.  In 
these  bills  powers  are  asked  to  authorize  the  use  of  trackless  elec- 

tric cars  in  the  districts  of  Stroud,  Gloucestershire,  and  Rochester, 
Kent,  to  be  worked  by  the  overhead  system. 

In  an  interesting  lecture  recently  delivered  by  Mr.  A.  L.  C.  Fell, 
general  manager  of  the  Sheffield  Tramways,  he  stated  that  from 
September,  1899,  wh  n  the  electric  cars  commenced  to  run,  up  to 
a  day  this  month,  the  total  number  of  passengers  carried  was 
132,505,084.  In  the  same  period  the  fares  paid  amounted  to 
£507,222,  and  the  cars  ran  10,266,850  miles.  The  length  of  single 
track  now  is  58^^  miles,  traversing  33  miles  of  streets.  There  was 
an  interesting  comparison  with  the  seeming  far-off  days  of  the 
horse  car.  For  the  year  ending  Sept.  5,  1899,  under  12,000,000 
passengers  were  carried,  but  from  Sept.  29,  1901,  to  the  same  date 
in  1902,  over  53,000,000  people  traveled  in  the  c&  s. 
The  contract  for  the  instalment  of  an  electric  tramway  system 

at  Lorenzo  Marques,  Delagoa  Bay,  has  been  obtained  by  Messrs 
Macartney  &  McElroy,  of  London  and  Glasgow.  An  immediate 
commencement  is  to  be  made  with  the  work.  The  contract  pro- 
\  idcs  for  the  laying  down  of  7  miles  of  track  properly  equipped. 
A  conference  of  representatives  of  municipal  corporations  own- 

ing tramways  was  held  recently  at  the  Westminster  Palace  Hotel, 
London,  Baillie  Paton,  of  Glasgow,  presiding.  The  conference, 
which  was  called  by  the  Manchester  tramways  committee,  was 
the  outcome  of  a  deputation  which  waited  upon  Sir  Francis  Hop- 
wood,  of  the  Board  of  Trade,  in  the  autumn  of  last  year,  and  ob- 

tained from  the  board  certain  alterations  in  the  tramway  regula- 
tions which  they  said  had  been  necessitated  by  the  introduction  of 

electric  traction.  The  principal  point  urged  by  the  deputation  was 
in  relation  to  the  speed  of  cars.  The  Board  of  Trade  has  recently 
been  in  the  habit  of  fixing  different  limits  of  speed  in  different 
thoroughfares,  the  result  being  that  it  was  impossible  to  keep  up 
a  good  average  rate,  because  where  a  high  speed  would  be  perfectly 
safe  it  would  not  be  allowed.  The  deputation  asked  the  Board 
of  Trade  to  allow  an  average  speed  of,  say,  8  miles  an  hour,  but 
this  was  refused.  It  was  decided  to  ask  the  Board  of  Trade  to 
receive  another  deputation  on  the  subject. 

It  is  reported  that  the  Midland  Railway  Company  has  placed 
a  very  extensive  order  with  the  Steel  Company  of  Scotland  for 
rails,  &c.,  for  the  new  cable  tramway  from  Larne  to  Glenarm,  a 
distance  of  13  miles,  in  order  to  develop  the  tourist  traffic  along, 
the  county  Antrim  coast  road.  This,  it  is  added,  is  one  of  the  first 
results  of  the  purchase  by  the  Midland  Railway  Company  of  the 
Belfast  and  Northern  Company's  system.  Other  schemes  of  a 
similar  character  are  in  contemplation,  and  it  is  more  than  prob- 

able that  eventually  the  entire  distance  will  be  covered  by  an  elec- tric railway. 

The  winding  up  of  the  Birmingham  and  Aston  Tramway  Com- 
pany disclosed  the  enormously  valuable  character  of  the  under- 

taking, which  has  been  acquired  by  the  Aston  District  Council. 
During  the  twenty  years  the  company  has  been  in  existence  it  has 
paid  £127,000  in  dividend  on  a  capital  of  £60,000,  and  has  now 
sufficient  in  hand,  including  £61,000  purchase  price  paid  by  the 
council,  to  return  £9  los  to  every  holder  of  a  £5  share. 
The  highways  committee  of  the  London  County  Council  is 

bringing  forward  a  suggestion  that  the  proposed  subway  which 
is  to  r  n  from  Southampton  Row  to  the  Victoria  Embankment 
beneath  the  street  from  Holborn  to  the  Strand  should  be  pro- 

ceeded with  while  the  new  thoroughfare  is  under  formation.  This, 
the  committee  believe,  would  result  in  m  acceleriition  of  the 
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whole  undertaking,  while  the  total  cost  would  be  considerably  less 
than  if  each  part  of  the  work  were  carried  out  independently.  The 
committee  asked  the  Council  to  authorize  an  expenditure  of 
£278,800  in  connection  with  the  subway. 
A  most  interesting  and  important  project  is  at  present  on  foot 

for  the  utilization  of  Irish  peat,  and  in  this  connection  experi- 
ments are  being  carried  out  on  several  turf  bogs  in  Ireland  for  the 

purpose  of  testing  the  value  and  quality  of  the  product  from  a 
commercial  point  of  view.  It  is  calculated  that  Ireland  could  pro- 

duce an  output  of  peat  equal  to  about  forty  years  of  the  British 
coal  supply  if  the  turf  bogs  abounding  in  the  country  were  only 
properly  utilized  and  worked  to  the  best  advantage.  Cubes  of 
turf  measuring  6  ins.  x  6  ins.  x  6  ins.  are  being  cut,  dried  and 
weighed  as  samples  of  the  output  obtainable  in  different  localities, 
with  a  view  to  having  operations  begun  in  the  near  future  in  the 
most  favorable  districts. 
The  Institution  of  Electrical  Engineers  is  planning  a  conti- 

nental tour  for  this  coming  month,  following  in  this  respect  a 
precedent  which  was  established  several  years  ago.  One  party 
will  leave  London  April  i,  reaching  Lucerne  April  2  and  Como 
April  3.  The  other  will  leave  London  on  the  following  day  and 
travel  directly  to  Como,  reaching  there  April  3.  Visits  will  be 
made  to  Lecco,  Milan,  Paderno  and  other  cities,  and  especial 
attention  will  be  given  to  the  Valtellina  and  to  the  Milan-Galla- 
rate  railways.    The  trip  will  end  officially  April  9.        A.  C.  S. 

 *^  

METROPOLITAN  COMPANY  TO  CHARGE  CONSPIRACY 

At  the  close  of  the  hearing  on  March  26  in  the  proceedings 
brought  by  William  N.  Amory  against  President  H.  H.  Vreeland, 
of  the  Interurban  Street  Railway,  of  New  York,  whom  Amory 
charges  with  criminal  libel,  De  Lancey  Nicoll,  counsel  for  Mr. 
Vreeland,  announced  that  he  intended  to  ask  District  Attorney 
Jerome,  in  behalf  of  the  Metropolitan  Street  Railway  Company, 
to  institute  criminal  proceedings  for  conspiracy  in  connection 
with  the  developments  in  the  present  case. 

Amory's  explanations  of  his  messages  to  friends  who  were 
interested  in  the  stock  of  the  Metropolitan  Street  Railway  and  of 
their  messages  to  him  were  the  sensational  features  of  the  hearing 

on  March  26  in  Amory's  efiforts  to  shov/ why  he  felt  hurt  when  Pres- 
ident Vreeland  of  the  Interurban  referred  to  him  recently  as  a' 

notorious  character.  In  the  course  of  Amory's  testimony  it  devel- 
oped that  he  had  been  looking  for  a  suitable  stockholder  to  serve 

him  in  his  plan  to  force  the  Metropolitan  into  the  hands  of  a  re- 
ceiver. Amory  denied  that  he  watched  the  course  of  Metropolitan 

stock  on  the  market,  or  that  he  had  had  any  agreement  with 
Messrs.  Keene  and  Taylor  to  hold  off  in  his  contemplated  action 
against  Metropolitan  until  they  got  rid  of  their  stock. 
Amory  named,  on  March  26,  the  persons  whom  he  had  advised 

about  dealings  in  Metropolifan.  They  were  Rowland  Levitt  and 
William  A.  Hazard.  A  cablegram  from  Hazard  to  Amory  was 
admitted.  It  said:  "Is  it  nearer?"  Amory  explained  that  this 
referred  to  the  plan  for  a  receivership  for  the  Metropolitan.  He 
said  that  he  had  gone  South  to  see  John  D.  Crimmins,  in  hopes 
of  interesting  him  in  the  case.  It  was  disclosed  that  Amory  had 
worked  in  former  District  Attorney  Philbin's  office  preparing  ac- 

tion against  the  road.  Several  cablegrams  between  Amory  and 
Hazard,  who  was  then  in  Paris,  were  read. 
At  the  conclusion  of  testimony  an  adjournment  was  taken 

until  April  i. 

NEWARK  TROLLEY  OFHCL^LS  INDICTED 

The  Essex  County  Grand  Jury  has  indicted  the  officials  and 
members  of  the  executive  board  of  the  North  Jersey  Street  Rail- 

way Company,  of  Newark,  N.  J.,  charging  each  with  manslaughter 
in  being  responsible  for  the  Qinton  Avenue  grade  crossing  dis- 

aster of  Feb.  19  last,  when  nine  pupils  of  the  Newark  High  School 
were  killed  and  a  score  or  more  injured.  The  indictments  are 
against  President  E.  F.  C.  Young,  Vice-President  and  General 
Manager  David  Young,  General  Superintendent  Charles  M. 
Shipman,  Roadmaster  Arthur  W.  Pratt,  Superintendent  James 
Smith,  and  Assistant  Superintendent  Richard  Eick,  of  the  Bloom- 
field  Division,  and  the  entire  executive  committee  of  the  board  of 
directors.  This  committee  comprises,  in  addition  to  E.  F.  C. 
Young  and  David  Young,  A.  J.  Cassatt,  of  Philadelphia;  John  D. 
Crimmins,  of  New  York,  and  J.  Roosevelt  Shanley,  Elias  B. 
Gaddis  and  Dr.  Leslie  D.  Ward,  of  Newark.  The  motorman  of 
the  ill-fated  trolley  car,  the  conductor,  and  the  Italian  whose  duty 
it  was  to  keep  the  tracks  salted  and  sanded,  were  not  indicted,  nor 
was  the  engineer  of  the  locomotive  that  crashed  into  the  trolley car. 

INTERURBAN  DEVELOPEMENT  AT  NASHVILLE 

The  announcement  of  the  plans  for  the  complete  rehabilitation 
of  the  property  of  the  Nashville  Railway  Company,  of  Nash- 

ville, Tenn.,  was  followed  by  a  renewal  of  activity  among  the  pro- 
moters of  the  four  separate  companies  which  plan  to  connect 

Nashville  and  nearby  towns  by  electric  railway  Hnes,  and  now  the 
indications  are  that  all  the  projected  roads  will  be  ready  to  begin 
active  operations  about  the  time  the  reconstruction  of  the  Nash- 

ville system  has  been  completed.  These  projects,  some  of  them 
pretentious  in  that  power  development  on  an  extended  scale  is 
planned,  provide  for  lines  to  Lewisburg,  Columbia,  Gallatin, 
Woodbury,  McMinnville  and  Clarksville.  At  least  one  of  the  new 
companies  is  to  operate  into  Nashville  over  its  own  lines,  but  the 
other  companies,  it  is  understood,  are  to  operate  into  the  city 
over  the  lines  of  the  Nashville  Company.  In  reconstructing  the 
Nashville  Railway  the  gage  of  its  lines  is  being  changed  from 
4  ft.  1 154  ins.  to  4  ft.  Syi  ins.,  so  the  projected  lines,  all  of  which 
are  to  be  standard  gage,  will  be  able  to  operate  their  cars  directly 
into  the  center  of  the  city. 

Officially  the  companies  that  are  to  operate  the  projected  lines 
are  known  as  the  Nashville  &  Lewisburg  Interurban  Railroad, 
the  Tennessee  Interurban  Railway,  the  Nashville,  Woodbury  & 
McMinnville  Interurban  Railway  and  the  Nashville  &  Clarksville 
Railroad.  Local  capitalists  at  Nashville  are,  of  course,  interested 
in  all  of  the  companies,  but  the  majority  interests  are  held  by 
foreigners.  Pittsburg  capitalists  are  to  a  large  extent  interested  in 
one  of  the  roads,  while  in  the  others  are  reported  to  be  interested 
prominent  Northern  capitalists.  Of  the  projected  roads  it  is  be- 

lieved that  the  Nashville  &  Lewisburg  is  the  one  in  which  local 
interests  predominate. 
The  Nashville  &  Lewisburg  Interurban  Railroad,  the  first  men- 

tioned of  the  projected  roads,  will  build  from  the  corporate  limits 
of  Nashville  to  Lewisburg,  and  will  serve  a  territory  now  without 
transportation  facilities.  It  will  be  built  on  the  Nolensville  pike 
to  Nolensville,  from  Nolensville  to  Eagleville,  from  Eagleville  to 
College  Grove,  from  College  Grove  to  Chapel  Hill,  and  from 
Chapel  Hill  through  several  smaller  settlements  to  Lewisburg. 
The  length  of  this  line  will  be  52^4  miles.  Right  of  way  has 
already  been  granted  by  the  County  Court  for  the  construction  of 
the  road  on  the  Nolensville  Pike  in  Davidson  County.  Nothing 
definite  has  been  decided  in  regard  to  the  development  of  power 
for  the  road,  but  the  operating  question  has  been  carefully 
threshed  out.  It  is  practically  decided  to  operate  cars  in  trains, 
and  thoroughly  to  develop  freight  business.  Electric  locomotives 
will  be  used  for  the  freight  service.  The  company,  incorporated 
under  the  steam  railroad  act,  has  all  the  privileges  of  a  steam  road. 
Dr.  J.  R.  Shapard,  of  Nashville,  is  president  of  the  company. 
The  Tennessee  Interurban  Railway  is  a  consolidation  of  the 

Nashville  &  Gallatin  Railway  and  the  Nashville  &  Columbia 
Railway,  which  several  months  ago  were  jointly  given  franchises 
to  operate  into  Nashville.  This  road,  like  the  Nashville  and 
Lewisburg  Railway,  will  extend  through  an  extremely  rich  agri- 

cultural district.  No  less  than  four  counties  will  be  entered  by  its 
lines.  As  the  organization  of  the  company  indicates,  two  separate 
lines  are  to  be  built,  one  from  Nashville  to  Columbia,  the  other 
from  Nashville  to  Gallatin.  Maury,  Davidson,  Williamson  and 
Sumner  are  the  counties  that  will  be  touched  by  the  lines.  As 
previously  stated,  the  company  holds  franchises  for  an  independent 
entrance  to  Nashville,  and  within  the  city  will  operate  over  the 
lines  of  the  Nashville  Company,  where  both  have  grants  on  the 
same  street.  Most  of  the  right  of  way  has  been  secured,  and  work 
has  actually  begun  at  South  Nashville  on  the  grade.  The  ordinance 
granting  the  company  the  right  to  build  in  Nashville  was  passed 
by  the  Council  on  Jan.  14,  1902,  and  requires  that  construction 
work  be  completed  by  Jan.  14,  1904.  It  has  been  decided  to 
erect  the  power  house  for  this  line  within  the  city  limits  of  Nash- 
ville. 
The  Nashville,  Woodbury  &  McMinnville  Electric  Railway, 

promoted  by  Ohio  capitalists,  plans  to  build  a  line  that  will 
traverse  Cannon,  Warren,  Rutherford  and  Davidson  Counties, 

touching  McMinnville,  Smith's  Springs,  Jeffersonville  and 
Nashville.  It  will  be  a  third-rail  line,  and  over  a  part  of 
it  both  steam  and  electric  trains  will  be  operated.  The  route 
that  the  road  will  follow  will  be  as  nearly  as  possible 

on  a  straight  line  from  McMinnville  to  Smith's  Springs,  in  David- 
son County,  where  it  will  branch,  one  line  running  over  the  Mur- 

freesboro  Pike  to  Nashville,  the  other  running  to  a  connection 
with  the  Lebanon  branch  of  the  Nashville,  Chattanooga  &  St. 
Louis  Railroad  at  Donelson,  or  with  the  Tennessee  Central  Rail- 

road. Rights  of  way  over  private  property  have  been  obtained  in 
Warren,  Cannon  and  Rutherford  Counties,  and  the  rights  of  way 
in  Davidson  County  on  the  Murfreesboro  Pike  were  granted  by 
the  County  Court.    It  is  understood  that  the  company  has  been 
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negotiating  with  the  Great  Falls  Power  Company  for  power,  but 
no  definite  arrangements  have  been  made.  The  Great  Falls  Com- 

pany contemplates  developing  water  power  on  a  large  scale,  the 
plan  being  to  transmit  electricity  to  Nashville  and  the  surrounding 
country.  If  satisfactory  arrangements  cannot  be  made  with  the 
Great  Falls  Company  the  railroad  company  will  erect  a  power 
I)lant  of  its  own. 
The  Nashville  &  Clarksville  Electric  Railway,  probably  the  less 

pretentious  of  the  projected  lines,  will  extend  from  Nashville  to 
Clarksville.  The  company  has  already  been  granted  a  franchise 
Ijy  the  Davidson  County  Court  on  White's  Creek  Pike,  and  other 
county  highways.  The  plans  of  the  company  for  construction  lun  e 
not  yet  matured.  ■  

CHICAGO  TRACTION  DEVELOPMENTS 

Interest  in  the  Chicago  traction  situation  has  shifted  from  Chi- 
cago to  the  capital  of  the  State  at  Springfield,  where  the  Legis- 

lature is  now  in  session.  The  spring  election  in  Chicago  will 
occur  next  week,  and  both  of  the  candidates  for  Mayor,  Graeme 
Stewart  and  Carter  Harrison,  have  talked  much  about  settlement 
of  the  traction  problem  in  their  political  speeches.  The  most  im- 

portant development  of  the  past  week  has  been  an  agreement  by 
both  political  candidates  to  unite  in  urging  legislation  at  Spring- 

field which  will  admit  of  municipal  purchase  and  ownership  of  the 
street  railway  lines  at  the  end  of  twenty  years.  The  Mueller  bill 
is  the  one  which  is  endorsed  by  both  candidates,  both  of  whom 
have  selected  a  committee  of  twenty-five  to  go  to  Springfield  and 
urge  its  passage. 
There  seems  to  be  some  question  as  to  whether  the  country 

members  of  the  Legislature  will  not  hold  up  the  legislation  de- 
sired by  Chicago  until  some  of  their  demands  for  country  legis- 

lation are  made.  As  some  demands  have  been  made  by  some  of 
the  more  radical  country  members,  that  are  not  likely  to  be  ac- 

ceded to  by  the  city  contingent,  there  is  a  possibility  that  the 
country  and  city  members  of  the  Legislature  cannot  effect  a  com- 

promise, in  which  case  needed  street  railway  legislation  will  be 
blocked.  It  is  agreed  by  both  the  attorneys  for  the  traction  com- 

panies and  by  the  council  committee  on  local  transportation,  that 
some  k-ind  of  legislation  providing  for  municipal  purchase  will  be 
necessary,  if  the  companies  are  to  grant  liberal  terms. 

 • 

HEARING  ON  LOCATION  IN  PORT  CHESTER 

An  interesting  illustration  of  the  difiference  between  the  old  and 
lu  w  methods  of  railroad  location  occurred  in  a  hearing  recently 
held  by  the  Supreme  Court  of  New  York,  on  the  application  of 
the  New  York  &  Port  Chester  Railroad  to  cross  about  sixty  high- 

ways in  Westchester  County.  In  connection  with  this  application 
an  opposition  had  developed  on  the  part  of  the  New  Haven  Rail- 

road and  the  village  of  Pelham,  by  which  they  attempted  to 
have  the  line  of  the  route  changed.  At  one  point  the  route,  as 
originally  laid  out,  crossed  the  tracks  of  the  New  York,  New 
Haven  &  Hartford  Railroad  Company  by  running  underneath 
them  on  a  tangent,  whereas  the  line  proposed  by  the  New  Haven 
road  and  the  village  of  Pelham  crossed  the  tracks  of  the  New 
York,  New  Haven  &  Hartford  Railroad  Company  on  a  long 
curve.  To  satisfy  itself  the  court  ordered  the  contestants  to  sub- 

mit the  matter  to  a  disinterested  engineer  as  a  referee,  and  Wil- 
liam A.  Cattell  was  agreed  upon. 

The  case  for  the  New  York  &  Port  Chester  Company  was 
argued  by  W.  C.  Gotshall,  who  contended  that  the  introduction 
of  the  long  curve  under  the  New  Haven  road,  as  suggested  by  the 
opposition,  would  not  only  affect  the  entire  schedule  of  the  road 
but  would  introduce  an  element  of  danger  to  the  public,  as  it 
would  prevent  an  incoming  motorman  from  seeing  whether  there 
was  a  train  ahead  of  him  at  the  station.  In  addition,  as  there  was 
a  slight  upgrade  just  beyond  the  station,  the  electric  railway 
company  contended  that  there  was  a  danger  that  a  train  might 
break  in  two,  and  the  curve  would  prevent  the  operator  of  the 
succeeding  train  from  seeing  it.  The  company  further  maintained 
that  the  introduction  of  a  long  2000-ft.  curve  was  an  undesirable 
feature  by  itself.  Mr.  Gotshall  claimed  that  the  actual  length  of 
a  curve  should  be  as  short  as  possible,  for  the  reason  that  the 
sight  of  a  motorman  was  abridged  on  all  curves,  and  hence 
affected  the  schedule  of  high-speed  operation  under  frequent 
headways,  and  always  introduced  an  element  of  danger.  He 
admitted  that  the  cost  of  construction  would  be  greater,  but  from 
every  other  standpoint  the  original  plan  was  more  desirable. 

In  considering  the  effect  on  the  schedule  of  the  introduction  of 
this  long  curve,  Mr.  Gotshall  said  it  would  decrease  the  running 

time  by  about  six  seconds  per  trip.  He  then  showed  that  with 
200  trains  each  way  per  day,  as  planned,  the  total  daily  loss  in 
time  would  be  2400  seconds,  or  forty  minutes.  As  the  company 
expects  gross  earnings  of  $4,000  per  day  a  reduction  of  two-thirds 
of  an  hour  in  every  twenty-four  was  a  serious  matter. 
On  the  ordinary  steam  railroad  service,  such  as  civil  engineers 

are  ordinarily  familiar  with,  and  with  trains  operating  upon  head- 
ways of  thirty  minutes  or  more,  a  difference  of  time  of  six  seconds 

or  seven  seconds  per  trip  is  not  of  much  consequence.  In  ad- 
dition, steam  railroads  ordinarily  seek  long,  easy  curves,  for 

reasons  which  are  well  known. 
All  of  the  engineers  employed  by  the  village  of  Pelham  and  the 

New  York,  New  Haven  «&  Hartford  Railroad  Company,  which 
were  the  real  opponents  of  the  Port  Chester  road  in  this  matter, 
were  civil  engineers.  Critically  examined,  therefore,  the  hearing 
was  a  question  of  the  old  school  of  engineers  versus  the  new. 

The  recommendations  of  the  referee  were  in  favor  of  the  op- 
position, but  when  the  case  was  argued  before  the  court  the 

decision  of  the  latter  was  in  favor  of  the  electric  railway  com- 
pany. In  agreeing  entirely  with  the  Port  Chester  company  the 

court  said  that  at  the  present  time  the  conditions  of  railroad  con- 
struction and  operation  are  evidently  undergoing  momentous 

changes.  The  court  emphatically  stated  that  in  its  opinion  the 
element  of  public  safety  was  paramount  to  any  other  con- sideration. 

In  the  same  proceedings  the  court  also  appointed  a  commission 
of  two  New  York  city  bankers  to  examine  into  the  underwriting 
of  the  New  York  &  Port  Chester  Railroad  Company  and  it"-  ability 
and  intention  to  carry  out  its  plans  and  construct  its  road.  This 
was  an  unusual  and  tmheard  of  proceeding,  the  object  of  which,  of 
course,  was  to  prevent  a  franchise  of  this  kind  from  falling  into 
irresponsible  hands  and  being  used  for  speculative  purposes. 
The  report  of  the  court's  commission  was  that  the  company 

had  ample  financial  ability  and  resources  to  carry  out  its  proposed 
plans.  The  report  was  signed  by  George  R.  Read  and  Dallas  R. Pratt. 

ANOTHER  MERGER  PROPOSAL  IN  NEW  JERSEY 

A  conference  was  held  in  Newark,  N.  J.,  March  28,  the  outcome 
of  which,  it  is  said,  will  be  a  proposition  from  the  Fidelity  Trust 
Company  of  that  city  to  finance  the  deal  by  which  all  of  the  elec- 

tric railway  companies  operating  in  Essex,  Hudson,  Union,  and 
Passaic  Counties  will  be  merged.  Just  what  form  the  offer  of  the 
Fidelity  Trust  Company  will  take  has  not  yet  been  fully  deter- 

mined. That  Senator  Dryden,  Dr.  Leslie  D.  Ward,  and  Uzal  H. 
McCarter,  of  the  Fidelity,  are  important  factors  in  the  deal,  is 
an  estabUshed  fact,  as  it  is  said  that  the  Nevins  proposition  for 
leasing  the  properties,  made  several  days  ago,  cannot  be  con- 

sidered with  any  success  unless  these  interests  are  represented, 
and  the  pending  offer  of  the  Fidelity  is  believed  to  be  due  to 
their  influence.  The  Nevins  proposition  is  backed  by  the  North 
American  Trust  Company  and  Thompson,  Tenney  &  Crawford, 
bankers,  both  of  New  York. 

A  NEW  PREPARATION  FOR  CLEANING  CARS 

A  new  preparation  for  cleanmg  cars  is  being  introduced 
by  The  Tera-Sope  Company,  138  Franklin  Street,  New  York, 
and  is  meeting  with  considerable  success.  The  basic  material  used 
in  its  manufacture  is  Italian  putty  powder,  a  heretofore  rare  and 
expensive  mineral  of  particularly  effective  cleaning  and  polish- 

ing properties.  The  preparation  is  called  "tera-sope,"  and  its manufacturers  claim  that  it  contains  no  alkali,  acids,  or  any  other 
injurious  substance,  yet  will  easily  and  quickly  remove  dirt, 
grease  and  stains  of  all  kinds  from  paint,  metal  or  glass,  without 
scratching  or  injury  of  any  kind,  and  that  it  leaves  a  highly  pol- 

ished surface.  Recent  tests  on  the  cars  of  the  Coney  Island  & 
Brooklyn  Railroad  Company,  when  the  entire  exterior  and  in- 

terior of  the  cars  were  cleaned  with  it,  secured  its  adoption  on  that 
line. 

 ♦♦^  

CATALOGUES  WANTED 

The  secretary  of  the  Institution  of  Engineers  of  the  River  Plata 
writes  that  the  institution  would  be  pleased  to  receive  catalogues 
from  manufacturers  of  electric  railway  apparatus  for  use  in  its 
library.  These  will  be  catalogued  and  placed  on  file  for  use  of  the 
members  of  the  Institution.  They  can  be  sent,  care  of  the  secre- 

tary, Calle  475,  B.  Mitre,  Buenos  Aires,  Argentina. 
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ELECTRIC  RAILWAYS  AS  A  POLITICAL  ISSUE  AT 
CLEVELAND 

The  subject  of  electric  railway  franchises  will  form  one  of  the 
chief  issues  in  the  coming  local  elections  in  Cleveland.  The 
Republican  party  has  chosen  for  the  head  of  its  ticket  Harvey  D. 
Goulder,  a  prominent  corporation  attorney,  while  the  opposition 
is  again  headed  by  Tom  L.  Johnson.  Both  parties  have  adopted 
decisive  railway  franchise  planks  in  their  platforms.  The  Repub- 

lican ticket  expresses  itself  in  favor  of  an  extension  of  existing 
street  railway  Iranchises  on  a  basis  of  seven  tickets  for  25  cents, 
with  universal  transfers,  while  the  Johnson  platform  pledges  the 
establishing  of  competing  three-cent-fare  railroads,  the  prevention 
of  the  passage  of  ordinances  extending  existing  franchises,  without 
granting  three-cent  fares,  and  universal  transfers,  together  with 
possible  municipal  ownership,  and  pledges  a  municipal  electric- 
lighting  plant.  The  contest  promises  to  be  a  most  exciting  one. 
Johnson  has  built  up  a  powerful  machine  and  will  make  the  fight 
of  his  life.  Goulder,  who  is  president  of  the  Cleveland  Chamber 
of  Commerce,  enjoys  a  widespread  reputation  as  a  clean  business 
man  and  attorney,  and  he  will  undoubtedly  have  the  support  of 
the  large  majority  of  the  better  class  of  Cleveland  citizens,  who  are 

disgusted  with  Johnson's  alleged  "efforts"  at  reform.  At  present there  are  strong  indications  that  Goulder  will  be  elected.  It  is 
questionable,  however,  if  the  Cleveland  companies  would  attempt 
to  secure  extensions  of  franchises  under  the  terms  proposed  in  the 
Republican  platform.  Universal  transfers  and  seven  tickets  for  a 
quarter  would  be  a  double  concession  which  possibly  would  not 
meet  with  the  favor  of  the  stockholders.  As  the  first  of  the  Cleve- 

land franchises  do  not  expire  until  1908 — and  even  these  are  some 
of  the  less  important  ones — the  opinion  is  that  the  companies  will 
delay  matters  in  anticipation  of  more  favorable  terms. 

ANNOUNCEMENT  OF  MEETING 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGI- 
NEERS.— The  next  regular  meeting  of  the  Philadelphia  Branch 

will  be  held  at  the  Engineers'  Club  of  Philadelphia,  1122  Girard 
Street,  on  Monday,  April  6,  at  8  p.  m.  The  papers  relative  to 
high-tension  transmission,  presented  at  the  New  York  meeting  of 
the  Institute  on  March  27,  will  be  presented  at  this  meeting  and 
discussed.  The  meeting  promises  to  be  very  interesting,  as  a 
number  of  well-known  engineers,  who  are  particularly  interested 
in  the  subject  of  high-tension  transmission,  have  promise  1  to  be 
present  and  take  part  in  the  discussion. 

 ♦♦♦  

CONVENTION  OF  THE  NATIONAL  ASSOCIATION  OF 
MANUFACTURERS 

The  annual  convention  of  the  National  Association  of  Manu- 
facturers will  be  held  this  year  in  New  Orleans  on  April  14,  15 

and  16. 
 . 

PERSONAL  MENTION 

MR.  S.  J.  GLASS,  of  Milwaukee,  Wis.,  has  been  chosen  secre- 
tary of  the  American  Light  &  Traction  Company. 

THE  POSITION  OF  GENERAL  SUPERINTENDENT  of 
the  Boston  &  Northern  Street  Railway  Company  will  be  abolished 
after  April  i,  1903,  and  the  position  of  two  new  superintendents 
will  be  created.  Mr.  F.  C.  Wilkinson  will  be  placed  in  charge  of  the 
district  to  be  known  as  Division  i,  covering  the  territory  from 
Boston  to  Rockport,  and  Mr.  T.  Lees  will  assume  charge  of  Di- 

vision 2,  extending  to  and  including  the  territory  north  and  south 
of  Lowell,  or  the  Merrimac  Valley  and  Woburn. 

MR.  F.  L.  FULLER,  whose  retirement  from  the  management 

of  the  United  Power  &  Transportation  Company's  properties  was 
announced  in  the  Street  Railway  Journal  of  March  14,  has 
been  appointed  general  manager  of  the  New  York  &  Queens 
County  Railway  Company,  with  headquarters  in  Long  Island 
City,  and  he  has  assumed  charge  of  the  property.  Mr.  Fuller  suc- 

ceeds Mr.  Jacob  R.  Beetem,  whose  resignation  as  general  man- 
ager was  announced  in  the  Street  Railway  Journal  of 

March  21. 

MR.  CHESTER  P.  WILSON,  formerly  of  Milwaukee,  and 
recently  of  Cape  Town,  South  Africa,  has  just  been  appointed 
superintendent  of  the  Lackawanna  &  Wyoming  Valley  Railroad 

Company,  of  Scranton,  Pa.  This  company,  as  is  generally  well 
known,  is  now  building  an  extended  third-rail  high-speed  electric 
railway  through  the  Lackawanna  and  Wyoming  valleys.  Mr. 
Wilson   has    had   a   long  ex- 

perience in  electric  railroading. 
Soon  after  his  graduation  from 
Cornell  University  as  mechani- 

cal engineer  in  1892,  he  entered 
the  employ  of  the  Philadelphia 
Traction  Company.  His  first 
position  was  that  of  draughts- 

man, but  he  was  soon  promoted 
to  be  superintendent  of  the 
Thirty-Third  Street  and  Market 
Street  power  station,  which  was 
being  completed.  This  station 
was  the  first  in  which  the  West- 
i  n  g  h  o  u  s  e  direct-connected, 
slow-speed  generators  were  in- 

stalled, and  Mr.  Wilson  at  the 
time  made  an  exhaustive  inves-  CHliS'lER  1'.  VVILSO.X 
tigation    of    these  machines. 
This  work,  in  connection  with  a  course  of  study  taken  at  the 

same  time,  enabled  him  to  take  a  master's  degree  in  engi- 
neering at  Cornell  University  in  1896.  In  the  latter  year  he  re- 

signed from  the  Philadelphia  Traction  Company  and  accepted  the 

position  of  chief  engineer  for  Swift  &  Company's  East  St.  Louis plant,  where  he  had  charge  of  the  refrigeration,  power  and 
lighting  machinery.  He  was  in  charge  of  this  work  at  the  time 
of  the  St.  Louis  cyclone,  and  during  the  period  of  repairs  and 
increase  of  plant  immediately  following.  Abbatoir  work  jjroving 
less  attractive  than  the  street  railway  field  he  resigned  after  six 
months  and  was  appointed  general  manager  of  the  Sioux  City 
Traction  Company,  where  he  remained  for  two  years.  In  1898  he 
accepted  the  position  of  chief  engineer  of  the  Milwaukee  Electric 
Railway  &  Light  Company,  where  he  had  charge  of  nine  power 
stations  aggregating  15,000  hp  in  capacity,  and  supervised,  under 
the  direction  of  Sargent  &  Lundy,  consulting  engineers,  the 
installation  of  the  machinery  in  the  new  power  station,  as  well  as 
other  new  work.  During  this  time  he  made  an  exhaustive  series 
of  tests  on  different  types  and  combinations  of  motor  and  car 
equipments,  part  of  which  was  published  in  this  paper.  In  1900 
Mr.  Wilson  had  a  flattering  offer,  which  he  accepted,  to  act  as 
general  manager  and  chief  engineer  of  the  Camps  Bay  Tramway 
Company,  Ltd.,  of  Cape  Town,  South  Africa.  He  remained  with 
this  company  until  last  fall,  when  he  returned  to  this  country. 
MR.  CHARLES  O.  KRUGER,  who  has  recently  been  elected 

general  manager  of  the  Philadelphia  Rapid  Transit  Company,  of 
Philadelphia,  has  charge  of  the  operating  department  of  the  sys- 

tem.    He  has  been  connected 
with  the  Philadelphia  Rapid 
Transit  Company  and  its  prede- 

cessors for  ten  years,  and  the 
success  achieved  by  the  Rapid 
Transit  Company  and  the  Union 
Traction  Company  has  been  in  a 
large  part  due  to  his  efforts. 
Mr.  Kruger  is  a  native  of  Phila- 

delphia, and  was  born  in  that 
city  on  Dec.  14,  1864.  He  re- 

ceived his  education  in  the  pub- 
lic school  system,  until  at  eigh- 

teen, when  he  engaged  in  com- 
mercial pursuits.  His  first  busi- 

ness engagement  was  with  S.  & 
W.  Welsh,  merchants  and  bank- 

CHARLES  O.  KRUGER  ers,  and  he  remained  in  the  em- 
ploy of  this  firm  until  1893,  when 

he  was  elected  secretary  and  treasurer  of  the  People's  Traction 
Company,  then  one  of  the  four  large  systems  which  have  since 
been  consolidated,  and  now  make  up  the  system  of  the  Philadel- 

phia Rapid  Transit  Company.  About  two  years  after  his  election 
to  this  office  with  the  People's  Traction  Company  steps  were 
taken  to  form  the  Union  Traction  Company,  and  upon  its  organ- 

ization in  1895  Mr.  Kruger  was  elected  its  secretary  and  treasurer. 
Although  his  duties  with  this  company  were  at  first  of  a  financial 
character  only  his  knowledge  of  organization,  coupled  with  his 
executive  ability,  led  to  his  taking  an  active  part  in  the  operating 
department  of  the  company,  and  in  1900  he  was  elected  second 
vice-president  and  assistant  general  manager  of  the  company.  This 
office  he  continued  to  hold  in  the  Philadelphia  Rapid  Transit  Com- 

pany, which  took  over  the  property  of  the  Union  Traction  Com- 
pany last  year,  and  during  the  current  year  his  duties  have  been  in- 

creased by  his  election  as  general  manager  of  the  entire  system. 
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TABLE  OF  OPERATING  STATISTICS 

Notice.— These  statistics  will  be  carefully  revised  from  month  to  mouth,  upon  information  received  from  the  companies  direct,  or  from  official  sources 
The  table  should  be  used  In  connsctlon  with  our  Financial  Supplement  "American  Street  Railway  Investments,"  which  contains  tne  annual  operating reports  to  the  ends  of  the  various  financial  years.    Similar  statistics  in  resrard  to  roads  not  reportinsr  are  solicited  by  the  editors.  *  Includiner  taxes 
t  Deficit.  Comparison  is  made  with  1900  because  in  19:)1  the  earnings  were  abnormal  on  accouut  of  the  Pan-American  Exposition.         ^  Exposition 
opened  Dec.  1      c  Report  of  Metropolitan  Street  Ry.  Co. 

COMl'ANY 

AKBON,  O. 
Northern  Ohio  Tr.  Co. 

ALBANT,  N.  T. 
United  Traction  Co. 

BINGHAMTON,  N.  T. 
Blnghamton  St.  Ry. Co  

BBOOKLi-CN,  N.  T. Brooklyn  K.  T.  Co. 

BUFFALO,  N.  Y. 
International  Tr.  Co. 

CHARLESTON,  S.  C. 
Charleston  Consol'ted Ry.  Gas  &  El.  Co  

CHICAGO,  ILL. 
Chicago  &  Milwaukee Elec.  By.  Co.  

Cleveland  &  South- western   

1  m.,  Feb.  '03 1    "       "  '02 1  "       •  '03 
2  "  "  '02 13"  Dec.  03 
18"       "  '01 

1  m.,  Feb.  '03 1  "  "  '02 
3  "  "  '03 
2  "  "  '02 

1  m.,  Feb. 

1  " 

1  in.,  Dec. 

1  " 

1  m.,  Feb.  '03  272,067 "  '02  230,744 
"  '03  2,487,247 
"  '02  2,044,39(3 

54,701 41,643 113,488 
89,930 745,044 

617,011 

119,844 
112,706 249,626 231,685 

15,371 
12,451 

148,406 
141,011 

1,076,193 
1,038,158 
6,836,370 
6,513,239 

33,414 
27,531 67,257 
56,71 410.793 

350,845 

79,654 82,509 167,108 
171,635 

10,487 
9,431 85,232 

75,952 

22,2ff 
14,112 46  231 
33,215 334,251 

266,166 

40,191 
30,197 82,517 60,140 

4,884 
3,030 63,174 65,059 

655,896  420,21 
686,623  351,536 

3,785,175  2,051,194 
4,083,729  2,429,510 

1  m.,  Dec.  '02 

"  '01 

10  "  "  '02 
10  "       "  '01 

Cleveland,  Painesville Eastern  

COVINGTON,  KT. 
Cincinnati,  Newport 
&  Covington  Ry.  Co. 

DETROIT,  MICH. 
Detroit  United  Ry... 

Detroit  and  Fort  Hu- 
ron Shore  Line  (Rapid 

Ry.  System)  

DULUTH,  MXNN. 
Dnlnth-Snperior  Tr. 

UlLGIN,  ILL. 
Elgin,  Aurora Soathem  Tr  

1  m.,  Feb. 

1  m. 

1  " 

Feb. 

1  m.,  Feb.  '03 1  "       "  '02 
2  "  "  '03 
2  "      "  '02 

1  m.  Dec.  '02 1    "  "  '01 
12  "  "  '03 
12  "  "  '01 

1  m. 

1  " 

Feb. 

1  m.,  Nov.  '02 ■   ■'       "  '01 
"  '02 "  '01 

1  m.,  Feb. 

1  " 

2  "  " 

2  " 

2  " 

12" 12  " 

,  Feb. '03 

"  '02 "  '03 
"  '02 

Dec.  '02 

"  '01 

45,872 
b  60.092 
524,654 
427,174 

10,645 
9,522 

22, 

20,476 

25,235 
16,253 52,183 
35,013 

11,522 
9,430 23,6811, 20,362 

100,567 
69,803 

1,103,995 819,206 

285,683 
259,649 
606,828 650,995 

32,117 27,979 204,644 
184,9.35 

39,74' 

33,419 
83,435 70,121 

30,022 28,215 
63,376 .57,290 

410,431 
361 ,665 

1.58,563 
133,920 

1,324,269 
1,008,270 

29,; 

29,9,57 
312,584 267,941 

5,817 
5,646 

11,520 

17,459 12,001 
37,073 35,177 

6,405 15,853 
13,458 

53,9.50 
42,175 610,444 
485  264 

*  177,106 
*  154.462 
*  373,044 *  323,681 

*21,18r 
♦17,446 

*1 17,364 
*H9,350 

26,924 
20,780 .55,837 
43,939 

18,917 
17,404 40,219 
34,941 243,653 

2(16,0(15 

a  B 
o  o 

21,226 

16,66" 

42,192 29.417 
155,068 
136,162 

34,361 23,787 
48,138 
45,750 

113,504 
97,834 

1,162,979 
1,036,135 

16,508 
30.134 312,069 

159,233 

4,827 3,876 10,393 
8,957 

4,251 15,110 
9,836 

3,C40 
3,025 7,827 6,805 

46,638 
37,628 

493,551 
333,942 

108,577 105,187 
233,784 
237,314 

10,930 
10,533 87,280 
85,.585 

12,834 
12,639 
27,598 
'?6,182 

11,105 

10,811 23,057 32,349 166,778 
1.55,660 

^1 

1,061 

t  2,5.55 
4,039 3,798 

179,183 
130,004 
15,830 

6,410 
34,480 
14,290 

118,246  14,743 
124,178  1-26,355 1,021,996  140,981 

1,013,472  23,653 

12,605 12,673 
125,931 138  093 

23,885 16,233 255,873 
188,36; 

81,048 75.754 162,205 
150,882 

10,161 

9,563 19,328 

8,333 S,:«3 
16,li66 

16,660 
100,000 
10(1,0(10 

3,903 
17.461 
86,148 
31,141 

83,752 11,405 237,677 
145,580 

27,529 29,433 
71,579 
76,432 

2,662 3,077 
7,257 6,954 

3,773 3,478 
6,.391 

5,683 
66,778 

55,61(1 

Company 

FINDLAY,  O. 
Toledo,  Bowl'g  Green &  Southern  Traction Co  _  

Period 

1  m.,  Nov.  '03 1  "  "  '01 
7  "  "  '03 
7  "       '■  '01 

HAMILTON.  O.  1  m. 
The  Cinclnnatl,Dayton  1 &  Toledo  Trac.  Co...  8 

LONDON,  ONT. London  St.  Ry  Co. 

MILWAUKEE,  WIS. 
Milwaukee  El.  Ry. Lt.  Co..  

MINNEAPOLIS,  MINN. 
Twin  City  B.  T.  Co. 

MONTREAL,  CAN. Montreal  St.  Ry.  Co.. 

NEW  YORK  CITY. 
Intel-urban  St.  Ry.  Co. 

OLEAN,  N.  Y. Olean  St.  Ry.  Co. 

PEEKSKILL,  N.  V. 
Peekskill  Lighting  <& R.  R.  Co  

PHILADELPHIA,  PA. 
American  Railways.. 

PUEBLO,  COL. Pueblo    &  Suburban 
Traction  &  Lt.  Co 

ROCHESTER,  N.  Y. Rochester  Ry  

SYRACUSE,  N.  Y. 
Syracuse  R.  T.  Co. 

TOLEDO,  O. 
Toledo  Ry.S.  &  Lt.  Co. 

Lake  Shore  Blec.  Ry.  Co. 

YOUNGSTOWN,  O. 
Youngstown  -  Sharon 

Ry.  &  Lt.  Co  

Jan,  '03 

"  '03 "  '03 

Feb. 

1  m.. 

1  " 3  " 

3  " 

Feb. 

1  m,,  Jan.  '03 
1 03 4 U3 

4   "  "  'Ox 

3  in 
■ic  " 

,  Dec.  '03 

"  '01 

Feb.  '03 

"  '03 
"  '03 "  '03 

1  m.,  Dec.  '02 

"  '  "  '02 

12"  June  '02 

1  ni.,  Feb.  03 1  "  "  '02 

"  '03 "  '03 

1  m.,  J.<n.  '03 
1  m. 

12  " 12  " 

1  m.. Feb.  '03 

"  "03 
"  '03 "  '01 

Feb.  'U3 

"  '02 "  '03 
"  '02 

1  m.,  Feb. 

1  " 

1  m.,  Nov 

1  m., 

13" 

2  rt 

oW 

H 

84,389 

15,8:33 

142,108 
105,339 

32,693 
38,577 335,361 

10,716 

8.895 

22,849 

19,012 

218,906 195,974 
463  375 
410,8.58 

282,601 244,781 
,594,4:^9 
516,939, 

172,14:3 155,0:30 703,788 
634,199 

4,060,:364 
3,-;  86,031 

5.316 3,281 47,256 :37,741 

9,(585 .56,546 

86,795 
*  81,646 

70,596 

'  811,550 

650,54; 

38,,531 

95,648 
81  ,.5.53 

1,107,738 
1,022,009 

.58,995 

53,901 495,085 
458,390 

115,148 
100,885 
240,642 214,063 

1,4,59,0>,I1 
1,311,084 

42,.540, 

37,778 
416,:390 329,376 

47,857 
444,986 

13,173 
11,067 
76  328 

67,679 

33,689 
17,313 178,734 

7,684 6,5.58 16,375 
13,637 

n5,:3o2 
94,528 244,754 

201,059 

140,449 130,271 
289,025 
253,691 

110,611 
100,538 434,576 

387,846 

1,920,084 
1,699,649 

2,859 
3,760 

25,14? 19,201 

6,385 

*  33,817 *56,393 

31,310 

49,338 
48,995 

576,922 589,199 

:34,374 
:30,775 

373,878 251,953 

61,114 
52.523 

133,511 1 10  29(1 
*?2(i,779 

i'636,40; 

30,982 
20  064 275,693 317,518 

*34,729 
*24 4,973 

11,116 

4,766 
65,880 
37,649 

10,003 11,365 156,637 

3,032 

2.336 

6,574 
5,375 

103,555 101,447 
318,621 209,799 

142,1.51 124,509 305,414 
264,248 

61,532 
54,491 279,313 246,353 

•5  e 

i>  o 

2,140,280 
3,086,381 

3,45' 

531 

22,114 18,540 

23,729 

30,402 

7,211 
46,410 

32,558 5:30,816 432,810 

24,731 22,136 331,20 

306,439 

54,034 
48,363 117,131 

103,773 
7.32,312 
674,677 

11,5.58 

7,714 

140,697 

lll,t.58 

23,129 200,014 

1,991 

635 

28,989 

30,753 

15,915 16,410 
139,775 

:,920 1,999 
4,125 
4,248 

68,088 
63,693 139,186 138,094 

60,900 .58,517 131,800 

117,0.33 

16,516 15,094 65,990 59,6.30 

2.187,838 
1,138,467 

1,942 

1,146 

13,187 
11,197 

3,083 13,500 
33.125 

302,061 
301,138 

19,025 
19,025 

153,200 1.53,146 

39,564 37,833 

79,032 75,661 

0-5  - 

9,126 4,1:30 

:36,890 

16,898 

t  5,912 
t  5,045 
36,862 

1,112 

338 

3,448 1,128 35,467 :38,?54 

79,436 

81,704 

81,2.51 

65,992 183,614 147,314 

45,016 

39,:396 
213,223 186,733 

t  47,558 947,914 

516 
t  635 

9,928 7,.341 

1,397 10,339 7.377 

238,7.54 
131,671 

5,69() 3,101 

69,007 
54,393 

14,47(1 

10,529 
:38,109 

38,112 
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CONSTRUCTION  NOTES 

EUREKA,  CAL.— Overtures  are  understood  to  have  been  made  to  George 
Henderson,  of  Oakland,  for  the  franchise  he  was  recently  granted  for  the 
cojistruction  of  an  electric  railway  here. 
LOS  ANGELES,  CAL.— Petitions  for  7.65  half  miles  of  electric  railway 

were  received  by  the  City  Council  on  March  16.  This,  with  the  addition  of 
the  7.81  miles  requested  by  the  Los  Angeles  Railway  Company  on  March  9, 
gives  a  total  of  nearly  15%  miles  to  be  constructed  in  this  city  within  a  few 
months. 
SAN  BERNARDINO,  CAL.— The  San  Bernardino  Valley  Traction  Company 

has  begun  work  on  the  new  branch  line  'o  Highland,  following  the  route  of 
the  old  motor  line  to  Harlem  Springs.  It  is  hoped  to  complete  the  new  road 
not  later  than  July  1. 
PASADENA,  CAL.— Several  hundred  men  are  at  work  here  for  the  Pacific 

Electric  Railway  Company,  grading  streets  and  making  every  preparation  to 
change  its  tracks  to  standard  gage. 
LOS  ANGELES,  CAL.— Contracts  have  been  let  by  the  Pacific  Electric 

Railway  Company  for  three  more  engines  of  2500-hp,  to  run  dynamos  for 
the  suburban  lines.  "By  Oct.  1  we  will  be  getting  power  from  our  big 
plant  in  Kern  County,"  said  President  H.  E.  Huntington  recently,  "and  we  ex- 

pect to  have  some  to  sell." 
LOS  ANGELES,  CAL.— H.  E.  Huntington,  president  of  the  Pacific  Electric 

Railway  Company,  has  announced  to  the  residents  of  Lamanda  Park  that,  if 
they  will  raise  a  $10,000  bonus,  he  will  build  a  line  connecting  with  his  Mon- 

rovia branch  east  of  San  Gabriel,  thence  north  on  Santa  Anita  Avenue  to 
Lamanda  Park.  The  system  will  be  double-track,  broad-gage  and  first-class  in 
every  particular.    The  branch  will  be  a  little  less  than  5  miles  in  length. 
SANTA  ANA,  CAL.— The  Chamber  of  Commerce  of  this  city  is  urging 

the  City  Council  to  grant  to  the  Newport  Beach  &  Santa  Ana  Electric 
Railway  Company  a  franchise  to  enter  the  municipality  by  way  of  West  Street 
and  Fifth  Street. 
LONG  BEACH,  CAL.— It  is  reported  that  the  Pacific  Electric  Railway 

Company,  of  Los  Angeles,  will  soon  begin  the  construction  of  a  side  line, 
commencing  at  its  main  road  at  Willow  Street  and  running  as  directly  as 
possible  from  that  point  to  the  ocean  front  at  Devil's  Gate,  a  distance  of  several miles. 
ROCKVILLE,  CONN.— The  Stafford  Springs  Electric  Railway  Company  has 

succeeded  in  securing  the  franchise  to  build  into  Rockville.  The  road  will 
enter  the  city  by  way  of  East  Main  Street  in  accordance  with  the  grant  as 
originally  asked  for  by  the  company. 
BRIDGEPORT,  CONN.— The  Connecticut  Railway  &  Lighting  Company 

has  awarded  the  H.  Wales  Lines  Company,  of  Meriden,  the  contract  for 
building  an  addition  to  the  company's  power  house  on  Seaview  Avenue.  A 
new  direct-connected  unit  is  to  be  installed  in  the  addition. 
COLUMBUS,  GA.— The  Columbus  Railroad  Company  has  been  granted  a 

franchise  for  the  construction  of  an  electric  railway  in  Girard  City.  The 
company  has  also  been  granted  a  franchise  in  Phoenix  City. 
COEUR  D'ALENE,  IDAHO.— The  Coeur  d'Alene  &  Spokane  Railway 

Company  has  secured  the  right  of  way  from  the  government  through  the  Fort 
Sherman  Reserve,  together  with  20  acres  on  the  lake  front  adjoining  the  town 
for  terminal  facilities,  depot  grounds,  etc. 
JACKSONVILLE,  ILL.— H.  M.  Havenhill,  of  Jacksonville,  is  securing 

the  right  of  way  between  Jacksonville  and  Winchester  for  a  proposed  electric 
railway.  '      I  1 
PRINCETON,  ILL.— The  City  Council  of  Princeton  has  granted  a  fran- 

chise to  the  Illinois  Valley  Traction  Company  to  operate  in  Princeton.  The 
company  now  has  an  interurban  line  in  operation  from  La  Salle  to  Ladd,  and 
from  the  latter  point  the  line  will  be  extended  to  Princeton,  a  distance  of 
14  miles.    It  will  pass  through  Seatonville,  Hollowayville  and  Coal  Hollow. 
SPRINGFIELD,  ILL.— The  Ouincy  &:  Western  Illinois  Railway  Company 

has  been  incorporated,  with  a  capital  stock  of  $500,000.  to  construct  an  electric 
railway  from  Ouincy  to  Beardstown,  and  from  Rushville  to  Havan.  and  from 
Ouincy  to  Niota. 
CAIRO.  ILL. — The  Halliday  estate  interests  have  purchased  the  entire  hold- 

ings of  Major  E.  W.  Halliday  in  the  Cairo  Electric  Railway  Company,  the 
Egypt  Electric  Company,  the  Cairo  Electric  Light  &  Power  Company  and  the 
Cairo  City  Gas  Company.  In  the  first  two  named  companies.  Major  Halliday 
owned  almost  the  entire  properties.  In  the  last  two  he  was  a  minority  stock- 

holder. The  Halliday  estate  has  all  along  held  the  controlling  interest  in  the 
Cairo  Electric  Light  &  Power  Company  and  the  Gas  Company.  This  deal  now 
gives  them  control  of  the  car  lines  also. 
DECATUR.  ILL.— The  City  Council  has  granted  the  Danville,  Urbana  S: 

Champaign  Interurban  Railway  a  franchise  to  run  through  this  city.  The  new 
road  is  to  extend  from  Danville  to  Springfield. 

.ALTON,  ILL. — Final  payment  has  been  made  to  property  owners  at  Alton 
for  the  right  of  way  of  the  proposed  electric  railway  to  connect  the  tri-cities 
lines  at  Venice  with  the  Alton  Street  Railway  line  at  East  Alton.  The  prn- 
mntcrs  of  the  new  line  are  backed  by  wealthy  Philadelphia  capitalists,  and  they 

I  say  that  the  line  will  certainly  be  built  the  coming  summer.  The  owners  of 
the  electric  railways  in  Venice.  Granite  City  and  Madison  are  interested  in 
the  Hne  to  be  built  to  Alton,  and  this  line  will  be  operated  in  connection  with 
the  Alton  lines.  The  Alton  Electric  Railway  Company  also  is  interested  in- 
the  proposed  new  line.    The  right  of  way  is  being  bought  outright.   The  repre- 

sentatives of  the  promoters  of  the  new  line  say  that  the  right  of  way  is  all secured. 

EVANSVILLE,  IND. — A.  H.  Kennedy,  who  is  prominently  connected 
with  the  proposed  interurban  electric  railway  from  Vincennes  to  Owensboro, 
Ky.,  says  the  plans  for  building  the  line  are  completed.  The  southern 
termini  are  to  be  Rockport  and  Owensboro,  and  the  northern  terminus  is  to 
be  at  Vincennes.  The  Owensboro-Green  River  Traction  Compa.ny  has  added 
to  this  plan  a  branch  to  Iceland  and  the  Kentucky  side  of  the  river,  opposite 
Rockfort.  A  gasolene  transfer  boat  will  be  used  to  transfer  passengers  across 
the  river,  thus  practically  connecting  the  lines. 
TERRE  HAUTE,  IND. — The  granting  of  a  franchise  by  Greencastle  to 

J.  G.  Bryson  and  J.  N.  Halstead,  of  Brazil,  for  the  construction  of  an  electric 
railway  in  Greencastle  forms  the  connecting  link  of  the  proposed  electric 
railway  from  Indianapolis  to  Terre  Haute,  from  where  it  will  be  built  to  St. 
Louis.  Messrs.  Bryson  and  Halstead  are  working  in  the  interest  of  the 
Stone  &  Webster,  of  Boston,  who  control  the  Terre  Haute  Electric  Company. 
TERRE  HAUTE,  IND.— The  Terre  Haute  Electric  Company  has  begun 

work  on  its  interurban  line  to  Clinton. 
NEW  CASTLE,  IND. — The  County  Commissioners  have  granted  a  fran- 

chise to  Gus  Hodges,  of  the  Richmond-Anderson  Electric  Railway.  The  line 
comes  from  Richmond  on  a  private  right  of  way  to  a  point  east  of  the  city 
limits,  where  it  takes  the  highway  and  enters  the  city  on  Broad  Street,  going 
to  Twelfth,  and  thence  north  out  of  the  city  on  private  right  of  way  toward 
Anderson.  The  franchise  says  the  road  is  to  be  completed  and  in  operation 
by  September,  1904. 
ANDERSON,  IND.— The  plans  for  the  addition  to  the  power  house  of  the 

Union  Traction  Company  at  North  Anderson  are  completed.  This  addition 
will  be  double  the  length  of  the  plant.  Work  on  the  building  will  soon  be 
commenced. 

PERU,  IND. — Work  on  the  Indianapolis  Northern  Traction  Company's 
line  has  been  resumed.  The  grade  work  between  Tipton  and  Kokomo,  a  dis- 

tance of  20  miles,  will  be  finished  by  July  1.  Meanwhile  the  work  between 
Kokomo  and  Peru  continues  with  rapidity.  Bridge  timbers  are  being  dis- 

tributed along  the  proposed  route  between  Peru  and  Bunker  Hill. 

LAFAYETTE,  IND.— The  Indianapolis  &  Northwestern  Traction  Com- 
pany, which  is  constructing  the  line  between  Indianapolis  and  Crawfordsville 

and  to  Lafayette,  has  secured  a  franchise  in  Crawfordsville.  This  is  the  last 
franchise  required  by  the  company  to  complete  its  system. 

INDIANAPOLIS,  IND.— The  Fort  Wayne  &  Southwestern  Traction  Com- 
pany recently  placed  contracts  for  $250,000  worth  of  electrical  equipment  for  the 

new  line  now  under  construction. 

NEW  ALBANY,  IND.— The  New  Albany,  Paoli  &  French  Lick  Valley 
Traction  Company  will  begin  in  a  few  days,  it  is  asserted,  the  survey  for  a 
new  route  of  the  proposed  electric  railway  between  New  Albany  and  French 
Lick  Springs.  A  great  portion  of  the  route  has  already  been  decided  upon, 
and  the  engineers  are  now  at  work  making  estimates  of  the  cost  of  con- 

struction and  preparing  specifications  upon  which  to  base  the  contract. 

ROCKVILLE,  IND.— G.  T.  Pattison,  John  Ader  and  Everett  Wagner,  repre- 
sentatives of  the  proposed  electric  railway  to  connect  Indianapolis,  Danville 

and  Rockville,  have  made  formal  application  to  the  Council  of  Rockville  for  a 
fifty-year  franchise,  agreeing  that  in  case  the  rights  are  granted  the  work  of 
constructing  the  line  will  begin  not  later  than  Oct.  1,  1904,  and  that  the 
line  will  be  completed  by  Oct.  1.  1905.  Surveys  arc  now  being  made  between 
Indianapolis  and  Danville,  Ind. 

GREENCASTLE,  IND.— The  City  Council  has  granted  J.  N.  Halstead  and 
J.  G.  Bryson  a  franchise  for  the  construction  of  an  electric  railway  here. 
LAFAYETTE,  IND.— The  Fountain-Warrent  Traction  Company  has  filed 

a  bond  of  $5,000  with  the  City  Clerk  for  the  faithful  performance  of  its  con- 
tract with  the  city,  and  has  also  filed  an  acceptance  of  the  ordinance  passed 

on  Jan.  12,  giving  the  company  a  franchise  to  build  and  operate  a  line  along 
certain  streets  of  the  city.  The  line  will  enter  the  city  from  the  south,  and  will 
be  built  from  Danville,  111.,  to  Lafayette. 

SIOUX  CITY,  lA. — The  old  car  house  and  cable  power  house  of  the  Sioux 
City  Traction  Company  at  Twenty-Ninth  and  Jones  Street  is  being  torn 
down.  This  is  one  of  the  first  of  the  extensive  improvements  to  be  made  by 
the  company  in  the  plan  for  rebuilding  the  system. 

HENDERSON,  KY.— E.  G.  Sebree,  of  Henderson,  representing  an  Eastern 
syndicate,  has  applied  to  the  City  Council  for  a  street  railway  franchise. 
Mr.  Sebree  says  the  interests  he  represents  have  in  contemplation  the  con- 

struction of  a  Hne  to  connect  Henderson  and  Hartford. 

LOLTTSVILLE,  KY. — The  Kentucky  Traction  Company,  which  recently 
secured  a  franchise  to  build  an  electric  railway  over  the  Eighteenth  Street 
Road  to  Riverview,  will  apply  to  the  Council  of  Louisville  for  an  independent 
entrance  to  that  city.    F.  P.  Killner  is  president  of  the  company. 

LOLTISVILLE,  KY. — Plans  are  being  discussed  for  the  organization  of  a 
company  to  operate  a  freight  service  over  the  lines  of  the  Louisville  Company 
at  night.  Power  to  operate  the  freight  cars  would,  of  course,  be  secured 
from  the  Louisville  Railway  Company. 

NEW  ORLEANS.  LA. — Northern  capitalists  are  considering  the  question 
if  building  an  electric  railway  in  the  Lake  Pontchartrain  District.  J.  F. 
O'Shaughnessy,  of  New  York;  S.  H.  Chisholm,  of  Cleveland;  A.  P.  Brad- 
street,  of  Waterburv.  Conn.,  and  N.  Goodwin  Reed,  107  Washington  Street, 
Boston,  are  interested. 
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EDITORIAL  NOTICE 
Street  railway  news,  and  all  information  regarding  changes  of  officers,  new 

equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly 
appreciated  for  use  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  office  not  later 
than  Tuesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 
THE  STREET  RAILWAY  JOURNAL, 

114  Liberty  Street,  New  York. 

Demand  for  Universal  Transfers  in  New  York 

The  importance  of  Judge  Worcester's  decision  on  tlie  transfer 
case  noted  elsewhere,  by  which  he  requires  transfers  at  all 
intersecting  points  on  the  Metropolitan  system,  has  been  greatly 
magnified  by  the  enthusiastic  reformers  who  comprise  the  West 
Side  Committee  of  One  Hundred,  and  it  has  been  hailed  as 

"the  most  important  victory  for  better  transit  in  years"  by  one 
of  the  moving  spirits  in  that  organization.  Pending  a  review 

of  this  decision  by  a  court  of  competent  jurisdiction  and  recog- 
nized standing,  we  will  confine  our  remarks  to  the  practical 

features  of  the  problem  as  presented  by  the  experience  in  New 

York  city  and  by  other  operating  companies  in  large  cities. 
The  legal  technicalities  upon  which  the  Harlem  justice  based 

his  opinions  will,  no  doubt,  receive  due  consideration  in  the 
higher  court,  but  they  possess  little  interest  for  the  patrons  of 
the  street  cars  who  are  chiefly  concerned  in  securing  adequate 
and  efficient  transportation  facilities,  and  whose  comfort  and 
convenience  will  be  affected  by  the  final  decision. 

The  recent  discussion  of  the  transportation  problem  of  New 
York  during  the  official  investigation  conducted  by  the  State 
Railroad  Commission  established  the  fact  that  the  principal 
channels  of  traffic,  like  Broadway,  Third  Avenue  and  Sixth 
Avenue,  are  already  fully  taxed  by  the  number  of  cars  now 

operated;  that  the  cars  which  operate  on  these  streets  are  un- 
comfortably crowded  during  a  part  of  the  day  and  that  at  all 

times  they  are  well  filled.  It  is  because  of  these  conditions, 

principally,  that  the  management  has  withheld  the  transfer 
privilege  at  certain  points  from  these  lines,  as  it  believed  it  was 

enabled  to  exercise  this  discretion  under  the  provisions  of  the 

laws,  governing  their  operation.  To  the  unbiased  observer  it 
seems  titterly  absurd  in  the  face  of  the  conditions  described  to 

burden'M;flese  lines  with  additional  traffic,  especially  wlien,  as 
in  New  York,  transfers  are  given  liberally  on  all  lines  not  now 
ovetJaurdened.  In  other  words,  the  company  has  adopted  the 

_'_only .practical  course  open  to  it,  namely,  diverting  traffic  as 
much  as  possible  by  means  of  liberal  transfer  privileges  to  the 
nearest  parallel  lines. 

Whatever  may  be  the  motive  actuating  those  behind  this 
movement,  it  must  be  evident  to  all  who  give  the  problem 

serious  consideration  that  the  proposed  "reform"  would  sacri- 
fice at  once  the  comfort  and  convenience  of  all  who  use  the  lines 

in  (jucstion,  and  must  result  in  general  confusion. 

The  Steam  Turbine 

More  interest  has  probably  been  manifested  by  steam  users 
in  turbine  development  than  in  any  other  single  subject  of  a 
mechanical  nature  which  has  come  up  in  steam  circles  during 

the  last  twenty  years,  or  since  the  application  of  steam  power  to 
electrical  generation  has  been  an  accomplished  fact.  And  by 

many  experienced  steam  engineers  it  is  believed  that  the  turbine 

will  accomplish  a  revolution  in  the  methods  of  generating  elec- 
tric power  for  all  purposes.  For  this  reason  the  first  public 

announcement  made  of  the  details  of  the  Curtis  turbine,  as 

given  elsewhere  in  tliis  issue,  will  receive  careful  attention.  It 
is,  of  course,  well  known  that  the  great  difficulty  which  has 

attended  the  obtaining  of  satisfactory  results  with  a  steam  tur- 
bine is  to  get  the  combination  in  one  machine  of  good  steam 

economy  and  a  low  speed  of  shaft  rotation.  For  many  years  it 
has  been  possible  to  secure  good  steam  economy  if  high  speed 
of  rotation  was  considered  permissible  or  a  low  speed  of 
rotation  if  steam  economy  were  sacrificed.  It  is  only  within 
the  last  six  years  that  both  of  these  important  desiderata  have 
been  secured  in  sufficient  measure  to  make  the  turbine  attrac- 

tive to  large  electrical  users  in  this  countrv. 
The  first  inquiry  which  will  naturally  be  made  by  the  steam 

engineer  is  what  are  the  points  of  difference  in  structure  be- 
tween the  Curtis  turbine  and  those  which  are  already  well 

known  like  the  Parsons  and  De  Laval.  The  principal  points  of 
difference  between  the  new  turbine  and  the  Parsons,  as  shown 

by  Mr.  Emmet's  paper,  are  two  in  number.  The  first  is  that  in 
the  Parsons  turbine,  the  steam  is  admitted  to  the  vanes  through 
an  aimular  opening,  while  in  the  Curtis  the  path  of  the  steam 
is  through  a  segment  or  portion  only  of  the  annular  space,  the 
object  being  to  secure  a  large  wheel  diameter  for  a  given 
peripheral  speed.  The  second  point  of  difference  is  that  in 
each  stage  of  the  Curtis  the  steam  is  expanded  to  nearly  the 
exhaust  pressure  of  that  stage  in  an  expanding  nozzle  before 
admission  to  the  moving  vanes,  so  that  the  steam  reaches  the 
moving  vanes  in  the  form  of  a  jet  traveling  at  a  low  pressure 
but  at  a  very  high  velocity.  In  this  way  the  potential  energy  of 
the  steam,  as  represented  by  pressure,  is  converted  into  kinetic 

energy  as  represented  by  velocity,  and  the  movement  of  the 
vanes  is  caused  by  the  impact  against  them  of  the  steam,  whose 
velocity  is  thus  converted  into  mechanical  power  through 
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rotation.  Thus  far  the  machine  is  hke  the  De  Laval  machine, 

but  by  providing  two  or  more  stages,  each  with  several  series  of 

moving,  alternated  with  stationary  lines  of  vanes,  a  compound- 
ing effect  is  secured  which  makes  the  machine  resemble  the 

Parsons  in  general  form  of  structure  much  more  than  the  De 
Laval,  which  has  but  one  line  of  vanes. 

It  follows  from  the  expansion  of  the  steam  in  the  nozzle  that 

in  each  "stage"  or  chamber  of  the  Curtis  turbine  the  wheel  is 
surrounded  by  steam  at  the  same  pressure  on  all  sides,  so  that 
the  end  thrust  is  very  slight,  and  as  the  steam  issues  from  the 
nozzle  at  a  pressure  only  comparatively  little  higher  than  that 

in  the  chamber,  its  tendency  to  leak  from  its  designed  passage 
through  the  vanes  into  the  chamber  is  slight,  although  there  are 
clearances  between  each  moving  and  stationary  element.  To 
provide  for  the  small  drop  in  pressure  in  the  working  passage 
of  each  stage  between  the  end  of  the  nozzle  and  the  exhaust, 

and  also  for  the  progressive  reduction  of  the  steam's  velocity, 
the  working  passage  through  the  moving  and  stationary  ele- 

ments in  each  stage  enlarges  towards  the  exhaust. 

Another  point  of  difference  between  the  Curtis  and  the  Par- 
sons, with  which  the  comparison  must  now  be  confined,  lies  in 

the  fact  that  fewer  lines  of  moving  vanes  are  used  in  the  former 
than  in  the  latter,  owing  to  the  expansion  of  the  steam  in  the 

nozzle,  as  already  mentioned,  instead  of  within  the  vane  pas- 
sage. This  permits  of  a  short  shaft  and  one  which  can  be 

placed  vertically,  if  desired.  Another  important  point  of  differ- 
ence in  the  two  machines  is  in  the  method  of  governing.  The 

Parsons  governor  operates  somewhat  like  that  of  a  gas  engine 
in  that  the  steam  is  admitted  intermittently,  the  length  of  the 
time  interval  during  which  the  valve  is  open  depending  on  the 
load.  With  the  Curtis  turbine,  on  the  other  hand,  there  is  a 

series  of  valves,  each  connected  with  a  separate  section  of  the 
nozzle,  and  the  number  of  valves  opened  varies  with  the  load 

upon  the  machine.  It  is  claimed  that  to  this  method  of  govern- 
ing is  to  be  attributed  the  high  efficiency  of  the  machine  at 

light  loads,  for,  according  to  Mr.  Emmet,  the  variation  in 
efficiency  from  half  load  to  50  per  cent  overload  will  not  exceed 

3  per  cent. 
The  curves  of  performance  given  in  the  paper  are  for  one 

size  of  turbine  only,  600  kw,  Init  show  some  very  interesting 
results.  As  with  all  turbine  data  the  results  arc  expressed  in 

pounds  of  water  per  kilowatt-linur,  as,  of  course,  there  is  no 
such  thing  as  indicated  horse-power  with  a  turbine. 
The  superheat  economy  curves  show  that  the  saving  from 

superheating  is  fairly  constant  at  all  loads,  viz.,  2I2  lbs.  of 

water  per  kilowatt-hour  with  150  degs.  of  superheat,  and  also 
that  the  percentage  of  saving  is  proportional  to  the  degrees  of 

superheat,  viz.,  about  0.087  P^i"  cent  per  degree  Fahrenheit. 
This  is  a  little  surprising  in  view  of  tests  on  other  turbines, 
which  have  led  to  the  expectation,  even  within  the  limits 

shown  in  Mr.  Emmet's  paper,  of  a  lessening  gain  in  per 
cent  with  an  increase  of  superheat.  The  pressure  economy 
curves  indicate  an  average  saving  of  .045  lbs.  of  water  per 

kilowatt-hour  per  pound  of  increased  pressure  between  106  lbs. 
and  150  lbs.,  and  .02  lbs.  between  150  lbs.  and  200  lbs.  pressure. 
The  vacuum  economy  curve  is  also  most  striking,  showing  a 
straight  line  between  26V2  lbs.  of  water  at  21  ins.  and  19.2  lbs. 
a*-  28^  ins. 

The  total  economy  curve,  however,  will  be  the  one  which 

will  attract  most  general  attention  as  the  one  which  will  give 
results  which  can  be  closely  compared  with  reciprocating 
engines.  These  figures  when  reduced  to  electrical  horse-power- 
hours  are  750  hp,  with  11.9  lbs.  of  steam  at  200  lbs.  gage  pres- 

sure and  superheated  150  degs. ;  at  375  hp,  which  might  be  called 

half  load,  12.4  lbs.;  and  at  187^  hp,  which  might  be  called 
quarter  load,  13.4  lbs.  It  need  hardly  be  said  that  these  figures, 
especially  those  for  light  loads,  are  excellent  as  compared  with 
reciprocating  engines  of  considerably  greater  capacity  than  the 
turbine  tested.  It  is  hoped  that  the  corresponding  figures  for 

the  5000-kw  turbine  mentioned  in  the  paper  will  soon  be 
available. 

Improved  Terminal  in  New  York 
The  action  of  the  Board  of  Estimate  and  Apportionment,  of 

New  York  city,  in  acting  favorably  on  the  suggestion  of  Bridge 
Commissioner  Lindenthal  to  construct  a  large  terminal  at  the 
Manhattan  end  of  the  Brooklyn  Bridge,  to  be  used  by  the  lines 

crossing  that  bridge  and  also  by  the  surface,  elevated  and  under- 
ground roads  which  pass  that  point,  is  one  which  will  command 

the  approval  of  all  far-seeing  citizens  of  the  city.  We  have 
many  times  commented  on  the  cramped  condition  of  the  trans- 

portation facilities  at  this  point,  and  in  an  editorial  on  the 

New  York  situation  recently,  directed  attention  to  the  im- 
portance of  providing  at  this  place  a  large  plaza  as  being  one 

of  the  most  pressing  needs  of  the  city. 
The  area  directly  in  front  of  the  Manhattan  terminal  of  the 

Brooklyn  Bridge  is,  at  present,  probably  the  most  congested 
point  of  any  in  the  city,  if  not  in  the  world,  and  this  condition 
will  increase  rapidly  with  the  opening  of  the  subway.  By  a 
combination  of  circumstances  the  traffic  of  a  number  of  im- 

portant transportation  lines  is  now  forced  twice  a  day  through 
what  is  really  little  more  than  a  narrow  defile  between  tall 

liuildings.  All  of  the  bridge  passengers  from  Brooklyn,  of 

course,  are  discharged  here,  as  are  also  those  who  use  the  City 
Hall  station  of  the  Third  Avenue  elevated  road,  which  has 

by  far  the  greatest  traffic  of  any  on  the  four  divisions  of  the 
system.  In  addition,  the  Second  Avenue  and  Madison  Avenue 
lines  and  the  Third  Avenue  surface  cars  pass  this  point,  not 
to  speak  of  the  vehicle  traffi:  which  crosses  Brooklyn  Bridge, 

and  that  from  Center  Street  and  Park  Row,  which  also  con- 
verge here.  These  are  the  two  most  important  north  and  south 

thoroughfares,  next  to  Broadway,  on  lower  Manhattan  Island. 
Underneath  the  street  is  the  four-track  tunnel  of  the  new  Rapid 
Transit  Subway,  and  the  sulnvay  to  connect  the  Manhattan 

and  Williamsburg  bridges,  which  has  been  decided  upon,  will 
be  added  later. 

The  plan  of  the  city  to  relieve  the  situation  is  outlined  in  a 

message  from  Mayor  Low,  but  not  yet  ratified  by  the  Aldermen. 
It  includes  the  purchase  by  the  city  of  all  of  the  property  within 

the  space  bounded  by  Chambers  Street,  Center  Street  and 

Park  Row,  and  that  in  the  triangular  plots  lying  between  Cham- 
bers Street  and  Duane  Street  and  Center  Street  and  Park  Row. 

The  spec'ally  novel  feature  of  the  proposition  is  to  erect  over 
this  plaza  a  large  municipal  building,  to  be  devoted  to  the 
offices  which  the  city  badly  needs.  The  Mayor  points  out  that 
this  plan  is  an  economical  one,  for  the  reason  that  such  a 
structure  is  required  in  any  case,  and  that  by  combining  it  with 

a  surface,  elevated  and  underground  terminal  two  objects  de- 
sired by  the  city  can  be  secured. 

There  seems  to  be  no  reason  why  in  large  cities  where  land  is 

valuable,  railway  terminals  should  not  be  combined  in  this  way 
with  other  buildings,  so  as  to  secure  the  full  use  of  the  land. 
The  railway  requirements  are  usually  limited  to  only  one  or  two 
stories,  whereas  with  modern  methods  used  in  office  buildings, 
fifteen  or  more  stories  can  be  piled  over  the  railway  tracks 
for  office  use.  It  is  understood  to  be  the  plan  of  the  New  York 

Central  Railroad  Company  to  erect  a  building  of  this  composite 

character  in  place  of  its  present  Forty-Second  Street  station, 
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and  a  number  of  the  English  railroad  companies  have  combined 
hotels  and  railroad  stations  at  their  termini  in  large  cities.  The 
unification  of  a  surface,  underground  and  elevated  railway 
terminal  with  an  office  building  will  certainly  be  unique,  but  the 
needs  of  the  city  for  additional  terminal  space  at  the  Manhattan 
end  of  the  bridge  are  urgent,  and  we  sincerely  trust  that  the 
plan  recommended  by  the  Mayor  will  be  adopted  in  some  form, 
or  another. 

Repair  Shops 

Progressive  street  railway  companies  recognize  the  im- 
portance of  maintaining  suitable  shops  for  repairing  their 

mechanical  equipment  and  electrical  apparatus  and  overhauling 
their  cars  and  trucks ;  some  of  them  manufacture  standard  parts 
that  are  always  in  demand,  replace  machines  that  have  become 
worn  out,  rewind  armatures,  etc.,  and  a  few  of  them  even  build 

their  own  cars.  It  may  safely  be  assumed  that  the  degree  of 
efficiency  attained  in  the  mechanical  department  is  reflected  in 
the  character  of  the  rolling  stock  and  the  condition  of  the 

property  generally.  Nothing  better  illustrates  the  change  that 

has  taken  place  in  the  transportation  business  than  the  estab- 
lishment of  these  shops,  and,  under  the  circumstances,  it  is  not 

to  be  wondered  that  the  value  of  good  organization  and  the 
necessity  for  ample  facilities  are  coming  to  be  recognized  more 

and  more  by  operating  companies  of  all  classes,  while  the  num- 
ber and  capacity  of  shops  are  constantly  increasing. 

The  special  requirements  of  this  service  has  made  it  neces- 
sary for  the  master  mechanic,  or  whoever  may  be  in  charge  of 

the  department,  to  develop  this  branch  along  lines  that  differ 
materially  from  ordinary  machine  shop  practice.  This  is  due 
partly  to  the  variety  of  work  performed,  and  the  necessity  for 
having  a  trained  force  that  can  be  utilized  at  any  time  as  an 

emergency  crew.  It  is  necessary,  for  instance,  to  employ  men 

skilled  in  the  construction  of  machinery  and  machine  tools,  elec- 
tricians, armature  winders,  wiremen,  carpenters,  wood-workers 

and  painters,  m.etal  workers,  brass  polishers,  blacksmiths  and 
others  familiar  with  trucks,  motors  and  car  bodies.  To  or- 

ganize and  train  a  body  of  men  for  such  work  is  no  small 
undertaking,  yet  the  requirements  of  the  electric  railway  of 

to-day  make  it  imperative  that  an  efficient  department  of  this 
kind  be  maintained  as  a  part  of  every  nrodern  organization, 

and  many  conservative  operating  men  share  the  opinion  ad- 
vanced by  Mr.  Gonzenbach,  in  the  Street  Railway  Journal 

recently,  that  shops  of  this  kind  should  be  one  of  the  first  things 

provided  in  building  a  new  road,  as  they  are  of  incalculable 
value  during  the  construction  period. 

Several  examples  have  been  presented  in  these  pages  lately  of 
advanced  practice  in  this  line.  Chicago  and  Baltimore  have 
contributed  valuable  experience,  the  former  being  the  largest 
equipment  of  the  kind  in  the  world,  and  embodving  the  latest 
apparatus  for  this  class  of  work,  while  Baltimore,  although  not 

so  large,  can  boast  of  a  carcfullv  worked-out  system  and  many 
labor-saving  devices  that  increase  the  efficiency  of  the  plant 

materially.  This  week  the  Rochester  Railway  shops  are  de- 
scribed, and  here,  too,  some  interesting  novelties  are  found 

among  the  tools  and  methods  employed.  In  every  shop  or- 
ganization, probablv.  there  is  some  special  machine  or  shop 

kink  developed  that  would  prove  serviceable  to  others  em- 
ploved  in  similar  work,  hut  at  present  each  company  confines 
itself,  as  a  rule,  to  its  own  needs,  and  there  is  consequently  no 
uniformitv.  It  is  verv  des'rnblc  that  the  several  romnanies  ex- 
chanire  ideas  and  discuss  experiences,  and  thus  bring  about 
Komcthine  like  a  standard  of  shop  practice.  The  Master 

Mechanics'  Association  should  stimulate  interest  in  this  work. 
It  can  do  much  toward  securing  uniformity  in  methods  and 

machinery,  and  better  results  will  be  obtained  all  along  the  line 

as  a  result  of  the  conferences  between  heads  of  these  depart- 
ments, and  a  free  exchange  of  ideas  and  suggestions  should, 

therefore,  be  encouraged  by  the  management. 

The  Spring  Elections 
It  is  a  well-known  fact  that  in  the  elections  held  during  an 

April  following  a  Congressional  campaign  of  the  previous 
November,  the  average  American  citizen  is  extremely  prone  to 
express  those  vagaries  of  fancy  in  his  selection  of  municipal 
officers  which  in  his  periods  of  good  sense  afterwards  he  is 

usually  apt  to  regret.  Whether  this  is  due  to  the  fact  that 

election  day  is  held  so  nearly  after  "All  Fools'  Day,"  or  whether 
the  wretched  weather  prevalent  all  over  the  country  at  that  time 
makes  him  dissatisfied  with  everything,  or  whether  the  event  is 

simply  a  temporary  recurrence  to  total  depravity,  has  never 
been  satisfactorily  explained. 

In  Chicago  and  Cleveland  the  street  railway  question  was  a 
dominant  issue,  and  the  conservative  business  element  of 

both  cities,  regardless  of  party,  was  arrayed  against  the  reck- 
less, haphazard,  no-policy-except-destruction  element  in  the 

community.  Mayor  Harrison,  of  Chicago,  says  that  he  con- 
siders his  victory  not  so  much  one  of  a  personal  character  as  a 

vindication  of  the  policy  which  he  has  advocated  in  the  treat- 
ment of  the  transportation  facilities  of  Chicago,  and  we  have  no 

doubt  that  he  will  do  all  that  he  can  to  carry  this  policy  into 

effect  by  endeavoring  to  municipalize  the  railway  system.  For- 
tunately, however,  for  Chicago,  present  indications  point  to  the 

fact  that  he  will  have  very  little  real  power  to  carry  out  any 

policy  of  this  kind.  We  cannot  imagine  any  more  condign 
punishment  for  the  city  of  which  he  is  Mayor  than  to  have  the 

magnificent  transportation  system  in  that  city,  with  its  immense 
potentialities  for  good,  turned  over  to  the  reckless  management 
of  the  faction  which  was  victorious  at  the  polls  on  Ttssday. 

Mayor  Johnson,  of  Cleveland,  who  is  now  the  Sunny  Jim  of 
Ohio  politics,  will  also  undoubtedly  consider  the  results  of  this 

week's  election  as  a  public  endorsement  of  his  street  railway 
policy,  whatever  that  is.  We  invite  the  attention  of  both  of 
these  gentlemen,  however,  and  of  all  advocates  of  municipal 
ownership,  to  the  spectacle  which  is  being  presented  this  week 
in  Holland,  as  it  is,  we  believe,  one  of  the  best  commentaries 

on  the  practical  difficulties  of  the  policy  which  they  advocate. 
The  railroad  system  in  Holland  comprises  about  1800  miles, 

of  which  more  than  half  belongs  to  the  general  government, 
the  rest  being  in  the  hands  of  private  companies.  The  prime 
minister  of  that  country  has  properly  taken  the  position  that 

employees  of  the  government  occupy  a  different  relation  to  the 
public  than  do  the  employees  of  private  corporations.  Their 

status  corresponds  more  to  that  of  military  bodies  or  a  munici- 
pal police,  and  their  duties  cannot  be  abrogated  at  will.  As  a 

result,  he  has  introduced  a  hill  which  classes  insubordination 

and  desertion  in  such  branches  of  the  service  on  the  saniQ  plane 
as  similar  action  in  the  army,  and  makes  it  a  penal  offense.  No 

such  construction  could  apply  to  service  in  a  private  corporation 

in  Holland  or  in  this  country,  but  is  perfectly  logical,  and  in- 
deed necessarv,  in  governmental  operation.  The  proposed  law 

is  being  attacked  as  outrageous  by  the  Socialists  in  Holland, 
most  illogically  it  seems  to  us,  because  if  municipal  ownership 
should  ever  be  adopted  in  this  country  it  wotdd  seem  evident 
that  a  somewhat  similar  law  placing  the  service  on  the  same 
plane  as  the  police  body  would  have  to  be  adopted.  One  effect 
on  the  employee,  whatever  else  might  result,  would  certainly  be 
a  restriction  of  his  freedom  of  action  so  far  as  abandoning  his 

work  is  concerned,  as  his  services  would  then  be  a  patriotic  duty 

and  not  a  voluntary  contract  to  be  abrogated  at  will. 
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CAR  SHOPS  OF  THE  ROCHESTER  RAILWAY 

With  the  growth  of  the  city  system  and  the  building  of  subur- 
ban Hnes  the  Rochester  Railway  Company  has  found  it  neces- 
sary to  develop  its  mechanical  department  and  enlarge  its  shop 

facilities  several  times  during  the  last  few  years.  The  latest 
step  in  this  development  has  been  the  fitting  up  of  entirely  new 

shops,  thoroughly  equipped  for  car  building  and  for  the  con- 
struction and  repair  of  apparatus.  The  company  now  con- 

trols, in  addition  to  the  city  lines  on  which  200  cars  are  oper- 
ated, the  Irondequoit  Park  Railroad,  having  eleven  cars,  and 

the  Rochester  &  Sodus  Bay  Railway  with  an  equipment  of 

trusses,  slate  and  gravel  roof,  and  each  department  has  a 
monitor  roof,  which  gives  all  parts  of  the  shop  very  good  light. 
These  features  are  illustrated  in  the  general  view  of  the 
machine  shop,  Fig.  i.  The  brick  walls  are  12  ins.  thick  to  the 
bottom  of  the  trusses,  and  8  ins.  above  that  point.  The  rear 
wall  is  12  ins.  to  the  roof.  Over  and  between  windows  on  the 
sides  the  walls  are  8  ins.  thick.  All  cars  enter  and  leave  the 

shop  through  front  doors.  This,  of  course,  is  a  disadvantage, 

but  it  was  impossible  to  send  the  cars  through  the  shop — that 
is,  have  them  enter  at  the  front  and  leave  through  the  rear — 
and  ten  tracks  were  provided,  which  give  plenty  of  joom  and 

permit  the  handling  of  a  large  number  of  cars  without  inter- 

twenty-two  passenger  and  nineteen  freight  cars.  Additions  are 
constantly  being  made  to  the  equipment,  and  as  the  company 
now  builds  its  own  cars,  makes  its  own  repairs  and  renewals 

and  manufactures  standard  parts  which  are  constantly  in  de- 
mand, the  requirements  of  the  mechanical  and  electrical  depart- 
ments have  increased  very  much ;  consequently,  it  has  been 

found  necessary  to  provide  adequate  facilities  for  handling  the 
constantly  growing  work  in  this  line. 

The  new  car  shops  occupy  a  one-story  building,  with  a  front- 
age on  St.  Paul  Street  of  166  ft.  and  a  depth  of  192  ft.  It  is 

divided  into  three  parts  by  brick  walls  at  right  angles  to  the 
front  building  line.  The  division  walls  extend  above  the  roof 
tc  afford  fire  protection.  The  construction  of  the  building  is 
along  modern  lines.    The  walls  are  all  of  brick  with  wooden 

fering  with  each  other.  All  front  doors  by  which  cars  are  ad- 
mitted are  mounted  upon  No.  140  hangers  and  No.  133  track, 

v.  ith  parallel  car  brackets  every  4  ft.  bolted  to  trusses,  and  with 
guide  rollers  on  the  bottom,  three  parallel  tracks  being  required. 

There  is  a  basement  10  ft.  deep  under  the  carpenter  shop, 

paint  shop  and  machine  shop;  and  the  basement  under  the 
blacksmith  shop  is  12  ft.  deep.  The  latter  is  occupied  by  the 

boiler  room,  containing  two  75-hp  boilers,  which  supply  steam 
for  heating  the  building  and  the  ovens  in  the  electrical  depart- 

ment. The  other  basements  are  used  for  the  storage  of  timber, 
extra  motors,  trucks,  wires  and  general  supplies  and  form 
1  art  of  the  storeroom.  The  entire  basement  has  cement  floors, 
and  is  divided  into  compartments  of  relatively  small  size  by 
brick  fire  walls.   The  buildings  are  well  protected  against  fire, 
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and  each  department  is  supplied  with  a  stand-pipe  and  fire  hose, 
which  are  always  connected  to  the  city  mains.  The  doors 

affording  means  of  communication  between  the  several  depart- 
ments are  lined  with  tin. 

In  the  arrangement  of  these  shops  particular  attention  has 

into  two  or  more  departments  each.  The  northern  portion  is 
occupied  by  the  carpenter  shop  and  the  paint  shop.  The  former 
opens  on  the  street  with  a  frontage  of  76  ft.  and  a  depth  of  98 
ft.  The  paint  shop  is  the  same  width  as  the  carpenter  shop, 
and  occupies  that  portion  of  the  building  immediately  in  the 

FIG.  2.-PLAN  OF  CAR  SHOPS  OF  ROCHESTER  RAILWAY Street  Rallwaf,  ./.„.  ,;u:l 

been  given  to  securing  ample  space  for  the  several  departments 
and  convenience  in  their  relative  location,  so  as  to  facilitate 
operations.  This  will  be  readily  understood  by  reference  to 
the  plan  of  the  building,  Fig.  2.  As  has  been  mentioned  there 

are  three  main  divisions,  which  may  be  termed  the  north,  cen- 
tral and  southern  sections,  and  these  are  again  sub-divided 

rear  of  the  carpenter  shop,  from  which  it  is  divided  by  a  fire 
wall.  The  central  section  of  the  building  is  26  ft.  wide,  the 
front  being  occupied  by  offices  for  the  master  mechanic  and  his 
assistant,  on  the  ground  floor,  and  the  storekeeper,  whose  office 
is  on  the  second  floor,  the  building  being  high  enough  for  two 
ordinary  office  floors.    In  the  rear  of  the  offices  is  the  store 
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room,  which  is  138  ft.  6  ins.  deep.  Behind  this  again  is  the 
blacksmith  shop,  44  ft.  6  ins.  deep,  and  separated  from  the  rest 
of  the  building  by  special  fire  walls.  The  southern  division 
of  the  building,  which  is  95  ft.  in  width,  is  divided  into  three 

I'lG.   o.-  \\  (  HJHW  UKKI  XG    AIACIIIXEKV    JX    CARPENltR  SHOP 

parts,  the  front,  which  is  98  ft.  deep,  being  devoted  to  motor 
repairs.  Immediately  back  of  this  is  the  electrical  department 
or  armature  room,  which  is  29  ft.  6  ins.  deep,  and  the  remainder 
of  the  section  is  occupied  by  the  machine  shop,  which  is  60  ft. 

deep.  These  two  last-mentioned  departments  are  practically 
together. 

By  reference  to  the  plan  it  will  be  seen  that  all  of  these 
departments  are  grouped  about  the  storeroom 
with  which  direct  communication  is  furnished 

by  means  of  a  small  opening  to  each  depart- 
ment. This  makes  it  unnecessary  for  any  em- 
ployee to  leave  his  place  of  work  to  procure 

stock  from  the  storeroom,  and  as  drinking 

water  tanks,  toilet  and  wash  rooms  are  pro- 
vided in  every  department,  workmen  have  no 

excuse  for  leaving  their  places  during  shop 
hours.  The  openings  between  the  storeroom 

and  the  other  departments  have  self-closing 
fire  doors,  which  are  always  kept  locked  unless 
stock  is  being  passed  out  from  the  storeroom. 
There  is  a  push  button  at  each  door  connected 
with  an  annunciator,  so  that  the  storekeeper 
can  be  summoned  at  once  to  any  door  where 
his  services  are  required. 

DISTRIBUTION  OF  POWER 

Power  for  the  operation  of  the  shops  is  fur- 
nished by  two  General  Electric  800-motors, 

which  are  located  in  the  basement  under  the 

carpenter  shop,  one  20-hp  in  the  blacksmith 
shop,  one  40-hp  in  the  machine  shop,  and  two 
20-hp  driving  the  air  compressor.  Current  is 
taken  from  the  mains  of  the  Rochester  Gas  &  Electric  Com- 

pany, as  the  Underwriters'  rules,  of  course,  preclude  the 
operation  of  the  shops  on  a  trolley  circuit.  Each  of  the 
General  Electric  800-motors  drives  one-half  of  the  machinery 
in  the  carpenter  shops,  being  entirely  independent  of  each 
other,  so  that  in  case  of  a  break  down  or  in  the  event  of 
one  part  of  the  carpenter  shop  needing  power  when  the 

other  is  shut  down,  it  may  be  operated  without  running  the 
entire  equipment.  The  main  shafts  are  in  the  basement,  and 

the  belts  are  brought  up  to  the  wood-working  machines  (Fig. 
3)  ;  there  is,  consequently,  no  shafting  and  belting  above  the 

driving  pulleys  of  the  machines  operated. 
The  machine  shop,  however,  has  a  line  of 
shafting  down  the  center  of  the  shop,  and  the 
machines  are  driven  from  it  by  means  of  belts 

after  the  customary  manner.  The  main  shaft- 
ing is  driven  by  a  40-hp  motor,  placed  in  the 

center  of  the  shop. 

All  mechanical  departments  are  supplied 

with  compressed  air,  through  a  comprehensive 

system  of  piping,  and  it  is  used  in  many  novel 
ways  about  the  shops.  It  is  utilized  in  com- 

bination with  gas  to  increase  the  pressure  and 
intensify  the  flame  so  as  to  take  the  place  of  a 
torch.  In  this  way  it  is  employed  for  all 
soldering  and  connecting  on  controller  work, 
field  work,  heating  soldering  irons,  brazing 

band  saws,  burning  varnish  off  cars  and  any- 
thing and  everything  where  it  is  necessary  to 

•  -^tM  ^'^^  either  a  soldering  iron  or  flame  of  any 
^^[^H  kind  for  any  class  of  work.  Compressed  air  is 

also  used  for  all  hoisting  in  the  pits  and  over- 
head, and  also  for  boring  in  the  carpenter 

shop.  An  Ingersoll-Sergeant  compressor  fur- 
nishes the  necessary  power  for  the  operation 

of  the  air  hoists  in  the  machine  shop  and 

motor  repair  department,  as  well  as  the  other 
uses  to  which  compressed  ais  is  put  in  these 

shops.  This  compressor  is  driven  by  two  20-hp  motors,  and  as 
the  greater  part  of  the  power  is  utilized  in  the  south  end  of 
the  building  the  plant  has  been  set  up  in  the  motor  repair  shop, 
as  shown  in  Fig.  9. 

CARPENTER  SHOP 

This  department  occupies  a  spacious,  well-lighted  room,  com- 
prising 7497  sq.  ft.,  conveniently  situated,  and  having  five 

FIG.  4.-CAR RENTER   SHOP,   SHOWING  PIT 

tracks  running  its  entire  length.  Under  one  of  these,  the 
central  track,  is  a  pit  4  ft.  deep,  which  is  provided  for  the 
examination  of  the  cars  from  below  without  making  it  neces- 

sary to  take  them  to  the  pit  room  at  the  southern  end  of  the 
building.  This  department  has  an  excellent  equipment  for 

general  carpenter  and  joiner  work  and  wood-working  ma- 
chinery, including  all  the  tools  needed  for  car  building,  and 



April  ii,  1903.] STREET  RAILWAY  JOURNAL. 

551 

large  enough  to  handle  the  heaviest  timbers  used  in  railroad 
work.  These  machines  are  arranged  in  the  space  indicated  in 

the  plan  between  the  car  tracks  and  the  north  wall  of  the  build- 
ing, and  include  the  following:  Large  cut-off  machine,  mor- 

tiser,  rip-saw,  band-saw,  tenoner,  jointer,  shaper,  sticker,  turn- 
ing lathe  and  planer.  The  general  arrangement  of  this  depart- 

ment is  shown  in  Figs.  3  and  4,  and  in  these  views  the  absence 
of  belting  and  shafting  above  the  machinery 
is  a  notable  feature.  As  already  mentioned, 
all  shafts  and  countershafts  are  below  the 

floor,  and  all  belts  come  up  from  below  di- 
rectly to  the  machines  which  they  drive.  This 

makes  it  very  convenient  for  handling  timber, 
and  it  removes  all  risk  of  striking  belts  in 
swinging  some  of  the  long  pieces  that  are 
needed  in  car  building.  The  carpenter  shop 
is  also  provided  with  air  for  the  operation  of 
pneumatic  tools,  the  air  pipes  being  placed 
in  the  center  of  each  track,  which  makes  it 
convenient  for  attaching  a  hose  wherever  it  is 
desirable  to  use  these  tools  or  to  employ  air 
for  other  purposes. 

Among  the  special  features  of  the  equip- 
ment in  this  department  is  a  panel  bender  and 

steam  heater  for  glue,  which  makes  it  very 
convenient  for  doing  this  class  of  work. 

iVll  the  finished  material  for  car  construc- 

tion is  kept  in  a  large  storeroom  in  the  base- 
ment, and  it  is  all  thoroughly  dried  before  it  is 

used.  There  is  also  a  large  room  in  the  base- 
ment connected  with  this  department,  where  rough  timber  is 

kept  until  it  becomes  thoroughly  seasoned. 
Special  attention  has  been  given  to  provisions  for  cleanliness 

and  keeping  the  shops  neat  at  all  times.  Hoods  are  placed  over 

the  wood-working  machines,  and  by  means  of  a  comprehensive 
system  of  piping  the  shavings  and  saw-dust  from  these  tools 
are  taken  care  of  by  a  Sturtevant  blower.  They  are  conveyed 
over  the  shop  to  a  large  bin  in  the  yard  in  the  rear  of  the 
building,  far  enough  away  to  minimize  danger  from  fire. 

PAINT  SHOP 

Tracks  from  the  carpenter  shop  extend  through  rolling  fire 
doors  into  the  paint  shop,  which  occupies  a  space  76  ft.  wide 
and  90  ft.  deep.  It  is  well  lighted,  heated  and  ventilated,  and 
has  a  complete  equipment  for  this  class  of  work,  including  sash 
racks  of  special  design,  which  are  shown  in  Fig.  5.  These 

the  sashes  from  becoming  scratched  or  damaged  even  after 

being  freshly  painted.  The  bottom  part  of  the  rack  is  designed 
to  take  care  of  the  large  sashes,  and  the  upper  part  is  reserved 
for  the  deck  lights.  The  view  of  the  paint  shop.  Fig.  6,  shows 
one  of  these  racks  containing  a  large  number  of  sashes. 
An  interesting  feature  of  the  equipment  of  this  department 

is  the  arrangement  that  has  been  made  for  burning  varnish  off 

street  fl,.H«.r<//  J„u 
FIG.  5.— SASH   RACK  FOR   PAINT  SHOP 

racks  occupy  a  frame  work  13  ft.  long,  6  ft.  high  and  6  ft.  deep. 
Iron  rods  are  inserted  in  the  rail  along  the  top  of  the  upper 
and  lower  compartment,  extending  downward  and  spaced  suf- 

ficiently to  admit  a  sash  to  be  slipped  in  between  them,  and  as 
tl:c  sashes  arc  supported  on  strips  below  they  do  not  come  in 
contact  with  each  other,  are  always  in  an  orderly  position,  and 
have  sufficient  air  space  about  them  so  that  tliey  can  be  properly 
dried.  These  racks  are  intended  to  take  care  of  the  sashes  of 

cars  going  tlirougli  the  shops,  and  tbis  construction  prevents 

FIG.  6.~PAINT  SHOP 

the  car  bodies  that  are  to  be  repainted.  This  part  of  the  shop 
has  been  piped  for  air  and  gas,  and  both  are  utilized  in  the 
burning  process.  A  pipe  from  the  gas  main  and  one  from  the 
air  supply  are  joined  together  and  attached  to  a  flexible  tubing, 
at  the  end  of  which  is  a  special  burner  with  a  flat  slot  about  an 
mch  long,  and  presenting  an  aperture  large  enough  to  admit  a 

knife  blade.  Air  and  gas  are  admitted  in  the  desired  pro- 
portions, and,  as  the  supply  of  each  can  be  regulated  to  a 

incety,  a  very  intense  flame  can  be  secured.  This  burner  can 
be  used  in  an}'  part  of  the  paint  shop,  as  the  length  of  flexible 
tubing  can  be  increased  indefinitely,  according  to  the  require- 

ments. By  this  arrangement  it  is  possible  to  do  away  entirely 
with  gasolene  torches,  which  is  a  very  desirable  feature  in  such 
establishments,  and  it  is  also  claimed  that  a  considerable 
economy  is  secured  over  any  method  that  has  heretofore  been 

used.  A  much  more  important  consideration,  however,  is  fur- 
nished by  the  experience  of  this  company  in  burning  off  the 

paint  on  the  car.  It  has  been  found  that  the  body  is  not  afi:ected 
in  the  least  by  this  process,  and  that  it  is  only  necessary  after 
the  burning  has  been  completed  to  put  on  the  color  coat  and 
a  finishing  coat  of  varnish.  It  has  also  been  found  that  where 
the  damage  to  the  paint  is  confined  to  a  small  portion  of  the  car 
body  it  is  not  necessary  to  go  over  the  entire  surface,  as  the 
damaged  portion  may  be  burned  off  and  repainted,  as  here 
described,  and  the  colors  matched  much  more  readily  than 
where  other  methods  are  used.  The  company  has  been  using 
this  process  long  enough  to  become  convinced  of  its  superiority 
for  its  purposes  over  other  methods. 

BLACKSMITH  SHOP 

Adjoining  the  paint  shop  in  the  rear  of- the  building  is  the 
blacksmith  shop,  which  is  44  ft.  6  ins.  deep  and  28  ft.  wide.  This 
department,  it  will  be  noticed  by  reference  to  the  plan,  Fig.  2, 
ir  immediately  in  the  rear  of  the  storeroom.  A  view  of  the 
shop  is  presented  in  Fig.  7.  It  is  equipped  with  five  forges  and 

3  Bradley  150-II).  upright  power  hammer.  This  hannner  is  sup- 
l>ortcd  on  a  special  concrete  foundation,  12  ft.  s(|.,  so  as  to  re- 

lieve Ibc  liniMiiiL;"  of  all  strains  and  vibralinn  due-lo  its  opera- 
tion.   I'fjvver  is  furnished  by  20-bp  motor  for  tlie  operation 
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of  this  hammer,  a  blower  for  the  forges,  and  also  a  chainless 
coal  conveyor,  which  hoists  the  coal  from  the  basement  to  the 
blacksmith  shop.  The  babbitting  and  soldering  furnaces  are 

in  this  shop,  and  it  has  been  found  to  be  a  very  convenient  loca- 

FIG.  7.— BLACKSMITH  SHOP 

tion,  as  it  confines  all  the  fires  to  one  room,  in  which  special 
precaution  has  been  made  for  fireproofing. 

MACHINE  SHOP 

In  the  arrangement  and  in  the  selection  of  equipment  for  the 

machine  shop  the  management  was  guided  largely  by  the  ex- 
perience it  had  already  gained  in  the  old  shops  and  by  ob- 
servation of  the  methods  employed  upon  other  roads  where  the 

requirements  were  similar  to  those  of  the  Rochester  system. 
In  order  to  secure  ample  light  this  department  was  assigned  the 

southwestern  portion  of  the  building,  and  as  there  are  no  ob- 
structions on  this  exposure  the  large  room  enjoys  good  light  in 

all  parts  of  it  at  all  times.  In  the  view  presented  on  another 
page.  Fig.  i,  it  will  be  noted  that  provision  has  been  made  for 
lighting  this  room  by  a  large  number  of  windows  on  the  two 

walls  shown.  A  workman's  bench  extends  the  entire  length  of 
this  wall  space,  where  the  usual  fitting  and  finishing  and  other 
work  requiring  light  hand  tools  is  done.  On  the  floor  of  the 
shop  the  heavier  machines,  which  are  operated  by  power,  are 
arranged  according  to  the  nature  of  the  work  in  which  they  are 
employed  and  their  relation  to  other  operations.  Machines  of 
the  same  general  character  and  requiring  approximately  the 
same  power  for  operation  are  grouped  together  for  convenience 
and  economy.  It  will  be  noticed  that  these  machines  are  all 
driven  by  belts  from  shafts  and  countershafts  secured  to  the 

heavy  trusses  above.  This  equipment  comprises  three  26-in. 
lathes,  one  i8-in.  and  one  i6-in.  and  two  smaller  lathes,  one 
30-in.,  one  24-in.,  one  i8-in.  and  one  12-in.  drill  presses;  one 
large  and  one  small  milling  machine,  one  drill  grinder,  one 

power  saw,  one  power  press,  one  band  cutter,  one  tapping  ma- 
chine and  one  power  shears.  Brass  polishing  is  also  done  in 

the  machine  shop.  This  department  is  operated  by  a  separate 
40-hp  motor. 

An  overhead  carrier  runs  the  entire  length  of  this  section, 
and  air  lifts  and  a  differential  tackle  are  employed  on  it  to 
carry  the  heavier  parts  through  the  shop,  thus  securing 
economy  in  labor  and  greatly  expediting  the  work. 

The  machine  shop  proper  occupies  a  space  57  ft.  wide  and  60 
ft.  deep,  and  adjoining  it  is  the  armature  room,  which  is  the 
same  width  and  29  ft.  6  ins.  deep.  These  shops  open  into  each 
other,  and  so  closely  is  their  work  related  that  they  may  be 
said  to  constitute  one  branch. 

ARMATURE  ROOM 

This  department  is  devoted  entirely  to  electrical  work,  in- 
cluding the  Avinding  of  field  and  armature  coils  and  repairs  to  all 

classes  of  electrical  devices  used  on  the  system.  The  company 
does  all  of  its  own  repair  work,  and  all  of  the  armature  coils 
for  the  entire  system  are  made  in  this  department. 

This  shop  is  also  piped  for  air  and  gas,  which  are  employed 
to  heat  soldering  irons  and  in  similar  work,  much  after  the 
same  manner  in  which  they  are  used  in  the  paint  department. 
These  gas  burners,  reinforced  by  compressed  air,  have  entirely 

supplanted  gasolene  torches,  charcoal  fires  and  similar  ex- 
pedients throughout  the  entire  establishment  for  all  kinds  of 

work.  In  the  illustration.  Fig.  i,  a  special  gas  heater  for  solder- 
ing irons  is  shown  on  the  bench  at  the  left.  It  will  be  noticed 

that  a  flexible  pipe  leads  to  this  heater  and  the  supply  of  air  and 
gas  is  furnished  through  this  pipe.  The  interior  of  this  heater 
comprises  two  rows  of  jets,  the  flames  from  which  generate  a 
very  intense  heat,  owing  to  the  high  pressure  which  is  secured 
by  the  employment  of  air  to  fan  the  gas  flame.  The  supply  of 
gas  and  the  intensity  of  the  flame  may  be  regulated  without 
any  difficulty  whatever ;  the  burner  is  always  ready  when 
needed,  and  can  be  turned  off  immediately  vv'hen  the  work  is 
completed.  This,  of  course,  is  a  great  convenience  and  is 
economical,  too.  Besides,  the  factor  of  safety  is  urged  as  an 
additional  advantage. 

Another  interesting  feature  of  the  equipment  in  the  armature 
loom  is  the  stand  or  horse  upon  which  the  armatures  are  placed 
for  rewinding  or  other  repairs.  Five  of  these  equipments  are 
employed  in  this  department,  two  of  which  are  shown  in  the 
illustration.  Fig.  i.  A  sketch.  Fig.  8,  will  assist  in  explaining 
the  construction  and  use  of  this  device.  The  main  supports  for 
the  armature  comprise  two  pedestals,  which  may  be  adjusted 

t-j  conform  to  the  size  of  the  motor.  It  will  be  noticed  that  pro- 
vision is  made  on  each  of  these  uprights  for  placing  a  portable 

tool  table  and  similar  provision  is  made  for  supporting  a  seat 
for  the  workman  while  repairing  the  commutator.  One  of 
the  supports  is  also  furnished  with  dogs,  which  engage  the 

p'.nion  on  the  armature  shaft  when  it  is  desired  to  hold  the 
armature  in  one  position.  There  is  also  a  third  upright  between 
the  main  supports,  which  may  be  adjusted  to  any  height.  This 
carries  a  concave  piece  upon  which  may  be  supported  one  end 
of  the  armature  when  it  is  desired  to  raise  it,  so  as  to  work 

FIG.  8.— ARMATURE  STAND 

on  the  commutator,  for  instance.  Into  this  rest  the  armature 

fits,  as  the  head  is  made  to  conform  to  the  shape  of  the  arma- 
ture, and  the  weight  is  thus  distributed  so  that  it  will  not  be 

thrown  on  one  point  alone.  This  reduces  the  danger  of  abrasion 
of  the  insulating  material. 

For  the  insulation  of  armature  coils  a  special  taping  ma- 
chine is  employed  which  does  the  work  in  a  very  satisfactory 

manner. 
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Bake  ovens  are  provided  for  coils  and  armatures.  They  are 
heated  by  steam  in  winter  and  electricity  in  summer,  as  it 
would  be  too  expensive  to  keep  up  steam  for  this  purpose  alone, 
and  they  are  ventilated  so  as  to  carry  away  the  moisture  and 
fumes  from  the  coils.  Special  attention  has 
been  given  the  subject  of  securing  sufficient 
ventilation  and  preventing  the  air  from  be- 

coming so  charged  that  it  would  not  take  up' 
the  necessary  amount  of  moisture. 

REPAIR  DEPARTMENT 

Fig.  9  is  a  view  of  the  motor  repair  depart- 
ment. This  room  is  98  ft.  long  and  59  ft. 

wide,  and  occupies  the  southeastern  corner  of 

the  building.  It  contains  five  tracks,  extend- 
ing through  its  entire  length.  Under  each  of 

these  is  a  pit  5  ft.  deep.  Two  of  the  tracks, 
however,  have  special  wheel  pits  in  the  rear 
of  the  shop,  which  are  7  ft.  deep.  A  number 
of  labor-saving  devices  have  been  installed 
here,  including  one  Chisholm  &  Moore  air  lift 
and  one  Whiting  Foundry  air  lift  and  two 
wheel  elevators,  which  were  developed  in  this 
department  and  are  operated  by  independent 
motors.  When  it  is  desired  to  change  the 
wheels  on  a  truck  they  are  run  over  a  pit  in 
which  one  of  these  elevators  is  located.  The 

elevator  is  lowered  into  the  pit  carrying  the 
wheels  on  it,  and  they  can  then  be  transferred 
to  the  proper  place  in  the  basement,  which  has 
been  assigned  for  the  storage  of  wheels.  A 
new  pair  of  wheels  can  then  be  placed  on  the 
elevator  platform,  raised  to  the  level  of  the  track  and  run  under 
the  car. 

The  pits  in  this  department  and  that  in  the  carpenter  shop 
as  well  are  all  built  in  accordance  with  the  requirements  of  the 

Underwriters.    An  excellent  view  of  two  of  the  pits  is  pre- 

FIG.  9.— PITS  IN  REPAIR  DEPARTMENT 

sented  in  Fig.  9,  and  will  give  an  idea  of  the  construction  fea- 
tures. The  tracks  are  supported  by  brick  piers  carried  on 

i2-in.  X  i2-in.  timber,  to  which  the  rails  are  spiked. 
An  air  lift  in  this  department  is  utilized  for  hoisting  and 

carrying  wheels  and  heavy  parts  about  the  shop  and  also  hand- 
ling similar  parts  in  loading  and  unloading  trucks  outside.  An 

extension  consisting  of  a  couple  of  old  rails  project  above  the 
door  leading  from  this  department  into  St.  Paul  Street,  where 
the  heavy  material  is  handled.  A  chain  with  block  and  tackle 
are  run  out  over  this  extension  from  the  air  hoist  and  are 

FIG.  10.— STOKE  ROOM 

Operated  without  any  trouble  by  compressed  air,  thus  effecting 
a  considerable  saving  in  labor  and  time. 

STOREROOM 

One  of  the  most  important  departments  is  the  storeroom, 
and  a  great  deal  of  attention  has  been  given  to  it,  because  so 
much  depends  upon  its  organization  and  arrangement  to  secure 
efficiency  in  other  branches  and  the  highest  economy  through- 

out the  system.  As  already  mentioned  this  room  is  in  the 
center  of  the  shop  and  has  means  of  communication  with 
every  department.  A  view  of  one  corner  of  this  room  is  given 
in  Fig.  10.  It  will  be  noticed  that  the  compartments  and  bins 
are  all  numbered  and  lettered.  Each  foreman  in  the  shops  is 
supplied  with  a  catalogue,  and  in  making  out  his  requisition 
for  material  and  supplies  he  puts  the  number  of  the  bin  or 
box  in  which  the  required  material  is  stored  on  his  order  as 
well  as  the  name  of  the  material,  and  thus  obviates  the  pos- 

sibility of  mistakes  in  indicating  the  stores  required.  This 
department  is  in  charge  of  the  storekeeper,  who  also  has  charge 
of  the  materials  which  are  stored  in  the  basement,  including  the 
timber  and  all  finished  parts  kept  on  hand. 

CAPACITY  OF  SHOPS 

During  last  year  140  cars  and  eighteen  plows  passed  through 
these  shops.  Of  these  forty-nine  cars  were  rebuilt  throughout, 
including  eighteen  single-truck  passenger  cars,  twenty-eight 
double-truck  passenger  cars,  two  single-truck  summer  cars  and 
one  double-truck  freight  car.  Ninety-one  cars  were  repaired 
and  repainted,  three  plows  were  rebuilt  and  fifteen  plows  re- 

paired, making  a  total  of  158  equipments  cared  for.  There  was, 
cf  course,  much  repair  work  of  small  parts,  including  the  re- 

placing and  repairing  of  coils,  brushes  and  commutators,  in 
addition  to  the  overhauling  of  the  car  bodies  and  trucks. 

The  company  has  rebuilt  nearly  all  of  its  old  cars  and  has 
added  a  large  number  of  new  equipments.  The  old  i6-ft.  cars 
were  cut  in  two  and  spliced  into  28-ft.  car  bodies.  The  new 
cars  for  city  service  are  30  ft.  long,  and  some  of  these  are  pro- 

vided with  cross  seats  and  others  with  longitudinal  seats.  In 
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the  new  cars  rattan  seats  have  been  adopted,  but  in  some  of 
the  old  cars  which  have  been  made  over  a  special  wooden  seat 
lias  been  provided. 

A  sample  of  the  work  turned  out  by  this  shop  is  shown  in  the 

accompanying  illustrations  of  a  car  which  was  recently  com- 
pleted. This  car,  No.  459,  which  occupies  a  conspicuous  posi- 

tion in  the  picture  of  the  carpenter  shop.  Fig.  3,  is  also  shown 
in  completed  form  in  Figs.  11  and  12,  which  are  exterior  and 
interior  views  of  the  same  coach. 

The  company  has  also  turned  out  some  very  attractive  special 
work  in  the  form  of  cars  for  sul)urban  service  and  for  freight 

MANAGEMENT  OF  PARK  ATTRACTIONS. 

FIG  11.— STANDARD  CAR  FOR  CITY  SERVICli 

and  express  business.  On  the  suburljan  lines,  where  heavier 
equipments  are  needed,  the  company  is  operating  several  large 
freight  cars  of  special  design,  which  were  turned  out  of  its  own 
shops,  and  compare  favorably  with  similar  cars  in  any  ])art  of 
the  country. 

ORGANIZATION 

This  department  is  under  the  immediate  personal  supervision 
of  Alfred  Green,  chief  electrician  and  master  mechanic  of  the 
system.  The  company  employs  132  men  in  the  electrical  and 

mechanical  department,  including  twjh'e  machinists,  fourteen 

FlC.   12.-li\TERIOR   OF   STANDARD   CITY  CAR 

l-ne  men,  nine  car  wire  men,  three  armature  winders,  six  repair 
nten  on  field  and  armature  coils,  eight  painters,  seven  black- 

smiths, twenty-seven  carpenters  and  forty-six  pit  men.  The 
present  organization  is  the  outgrowth  of  the  gradual  develop- 

ment of  this  department  under  Mr.  Green's  direction  during 
the  last  ten  years,  and  its  present  efficiency  is  largely  due  to  his 
excellent  management.  Throughout  his  work  Mr.  Green  has 

had  the  earnest  support  and  co-operation  of  T.  J-  Nicholl,  the 
vice-president  and  general  manager  of  the  company,  and  his 
associates  in  the  management  of  the  properties. 

The  United  Traction  Company,  of  Reading,  Pa.,  adopted  a 
novel  method  of  increasing  its  traffic  last  summer  and  insuring 
a  large  attendance  regularly  at  the  parks  and  other  points  of 
interest  on  the  lines  of  the  city  and  suburban  railways  which 
it  controls.  Carsonia  Park,  a  beautiful  grove  along  the  Oley 

Valley  and  Stony  Creek  Railways,  about  2  miles  from  the  busi- 
ness center  of  Reading,  is  named  after  Robert  N.  Carson,  of 

I'liilarlelphia,  and  is  owned  by  the  United  Traction  Company. 
It  was  selected  by  President  John  A.  Rigg  on  account  of  its 
great  natural  beauty,  the  excellent  springs  of  pure  water  in  the 
grove,  and  other  characteristics  that  make  it  an  extremely 
popular  park  with  the  people.  Hundreds  of  thousands  of  people 
have  endorsed  the  selection  and  testified  to  its  popularity  by 
visiting  it,  season  after  season.  It  is  now  reached  by  the  cars 
on  the  Reading  &  Stony  Creek  Division  of  the  United  Traction 

Company's  system  of  electric  railways  and  by  the  Oley  Valley 
Railway.  The  latter  road  traverses  one  of  the  most  picturesque 

districts  of  Berks  County,  with  one  terminus  directly  at  Car- 
sonia Park,  the  other  at  Boyertown,  a  distance  of  19J/2  miles, 

and  as  it  covers  a  section  heretofore  not  traversed  by  railways 

I  if  any  kind,  it  will,  undoubtedly,  contribute  largely  to  the  at- 
tendance at  Carsonia  Park. 

The  park  has  many  natural  attractions,  including  a  lake,  on 
which  launches  and  rowboats  are  provided  for  those  who  enjoy 

this  sport.  There  is  also  a  well-built  theater,  in  which  high- 
class  opera,  vaudeville,  dramatic  and  other  shows  are  given  at 
popular  prices  during  the  season.  The  theater  has  seating 
capacity  for  864  persons,  and  can  accommodate  500  more  in  the 
rear  of  the  hall  and  on  the  verandas.  The  theater  is  constructed 

fcr  comfort  in  warm  weather,  with  open  sides,  and  is  always 

cool  and  airy.  The  miniature  steam  railway,  with  tiny  loco- 
motive, small  tracks  and  miniature  cars,  runs  from  the  theater 

to  the  hotel,  a  distance  of  more  than  a  third  of  a  mile. 

The  railway  company  foimd  that  the  park  was  capable  of 
development  as  a  valuable  asset  to  the  property,  and  engaged 
P.  D.  Lauman,  of  Reading,  to  take  charge  of  this  feature. 

Under  his  direction  several  unique  attractions  have  been  con- 

ducted, the  most  notable  of  which  is  the  Elks'  Carnival,  .which 
has  now  come  to  be  regarded  as  a  regular  event.  During  the 

carni\al  last  year  the  capac't\"  of  the  road  was  taxed.  The 
paid  admissions  were  58,200  in  fi\-e  days,  the  largest  single  day 
l)eing  16,000  paid  admissions.  The  road  carried  in  one  week 

70,000  people.  V'ith  the  complet-on  of  the  Oley  Valley  Rail- 
way, having  a  terminus  at  Carsonia  Park,  the  facilities  for 

transporting  people  to  and  from  the  park  have  been  greatly 

increased,  and  in  a  week's  t-'me,  with  favorable  .weather,  160,000 
people  could  now  be  carried  anrl  provided  for  should  occasion 
demand. 

An  innovation  that  has  proved  profitable  to  the  railway  was 

introduced  in  this  connection.  Reading's  leading  merchants 
utilized  the  theater  attractions  for  advertising  purposes.  The 
merchants  were  given,  in  some  cases,  entire  control  of  the 
theater  and  the  attractions  therein,  and  tickets  of  admission 

were  given  awav.  The  plan  followed  was  to  rent  the  theater  to 
a  large  retail  estaldisliment  for  a  definite  period,  and  the  patrons 

of  this  concern  who  made  purchases  in  that  time  were  p-iven 
tickets  of  admission  free  of  charg-e.  This  relieved  the  railway 
company  of  the  expense  entailed  in  booming  the  park,  and  as 
all  who  visited  the  resort  had  to  patronize  the  trolley  line  the 
company  found  it  a  profitable  arrangement,  and  the  merchants 
were  benefited  by  the  increase  in  their  business  which  thi'^ 
advertisement  always  brought.  No  difficulty  was  experienced 

in  rent-'nsr  the  theater  to  Reading  merchants  for  all  the  time 
tl'-at  the  company  cared  to  dispose  of  in  this  wav,  and  accord- 
inglv  the  entire  seasdn  showed  a  steadv  r>atronno-p  nnd  larpe 
receipts  onthe  lines  running  to  Carsonia  Park.  The  plan  will 

be  enlarged  on  this  season. 

\ 
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THE  PHILADELPHIA  RAPID  TRANSIT  COMPANY— IIL 

BY  W.  W.  WHEATLY 

THE  OPERATION  OF  CARS 

Tlie  first  electric  car  in  Philadelphia  was  operated  in  Decem- 
ber, i8y2,  on  the  Catherine  &  Bainbridge  division  of  the  then 

Philadelphia  Traction  Company.  The  last  horse  car  was  oper- 
ated Jan.  15,  1897,  on  the  Callowhill  Street  division  of  the  then 

Union  Traction  Company.  Since  the  disappearance  of  horse 
traction  progress  has  been  made  as  rapidly  as  possible  in  the 
conversion  of  tracks,  cars  and  their  equipments,  car  houses  and 
shops  and  methods  of  business  to  electric  operation.  Of  the 
seventy-two  lines  of  cars  operated  to-day  the  maximum 
schedule  speed  (round  trip  including  stops)  is  11  miles  per 
hour,  and  the  minimum  speed  is  6.5  miles  per  hour.  The  aver- 

age speed  on  all  lines  is  8.1  miles  per  hour.  It  is  understood 
that  the  slowest  speed  is  made  in  the  heart  of  the  city,  where 
the  traffic  is  heaviest.  In  Philadelphia,  as  in  other  large  cities, 
the  real  possibilities  of  speed  in  electric  operation  have  never 
been  realized  owing  to  the  traffic  congestion  in  the  streets. 
Subways  and  elevated  roads  are  now  being  planned  through  the 
business  district  for  the  purpose  of  overcoming  the  delays  and 
interruptions  incident  to  surface  operation  and  providing  the 
public  with  real  rapid  transit.  These  additional  facilities  will 
be  built  by  the  Philadelphia  Rapid  Transit  Company,  under  its 

own  recently  acquired  franchises.  It  is  expected  that  con- 
struction will  soon  be  commenced  and  pushed  forward  to  com- 

pletion within  a  few  years. 
In  the  department  of  operation  there  are  some  characteristic 

features,  enumerated  as  follows,  viz. : 

1.  The  allotment  of  runs  and  methods  of  handling  the  work- 
ing list. 

2.  The  simple  and  orderly  methods  of  assigning  cars  and 
crews  to  runs. 

3.  The  time-tables  and  their  operation. 
The  method  of  allotment  of  runs  to  the  men,  the  method  of 

handling  the  working  list,  the  rules  governing  reporting  time, 

and  the  discipline  for  faihu'e  to  report  are  best  given  by  the 
following"  extracts  from  the  book  of  rules : 

ALLOT.MENT    OF  RUNS 

As  runs  become  vacant  regular  men  can  be  advanced  (so  long  as 
they  are  not  changed  from  one  line  to  another)  to  better  runs,  and 
what  is  left  will  be  filled  from  the  extra  list.  Tf  tlierc  are  runs  to 
fill  of  more  than  one  line  operated  frcni  the  same  depot,  the 
choice  of  line,  as  well  as  choice  of  vacant  run  mi  it,  will  be  given 
to  the  first  extra  (allowing  him  to  choose),  following  the  same 
course  until  all  vacant  runs  are- filled  that  are  considered  or  ac- 

cepted as  a  day's  pay.  No  changes  made  or  \  acancies  filled,  except 
on  the  first  day  of  each  month,  unless  in  case  of  a  run  being  vacant 
for  three  days  or  more  for  any  cause.  Tn  that  e\ent  it  will  br 
filled  by  the  oldest  extra  not  so  engaged,  until  ̂ uch  time  as  be 
may  be  called  for  regular  position,  or  the  man  to  win  mi  it  Ijelongs 
shall  return. 

SLATE   ARRANGEMENT    i'OR  EXTRAS 

The  slate  will  be  arranged  daily  as  follows  for  extras  not  serv- 
ing time : 

1.  New  men  just  learned  and  turned  in  for  worlc. 
2.  Those  that  have  finished  serving  time  for  violation  of  any 

rule. 
,3.  Those  who  made  their  report  and  got  no  work. 
4.  Those  who  were  excnsed  without  reporting. 
5.  Those  who  made  their  report  and  were  excused;  unless  in 

case  where  a  man  sees  he  is  going  to  get  a  run  that  is  objection- 
able to  him,  and  on  that  account  he  is  excused,  he  will  then  stand 

the  same  as  though  he  had  worked  on  the  run. 
6.  The  slate  will  be  put  out  daily  at  a  regul.-ir  time  siiitabic  to 

the  requirements  of  each  depot,  after  which  no  ni.in  will  lie  ex- 
cused without  reporting,  and  thereby  disarrange  the  slate. 

Special — Extra  conductors  and  motormen  due  in  the  depot  after 
II  p.  m.,  at  the  end  of  the  day's  work,  will  be  given  an  optional 
report:  that  is.  if  they  fail  to  report  the  followin.g  morning  will 
not  be  counted  a  miss,  providing  thai  ihey  sbow  up  at  the  projier 
lime  on  the  second  report. 

REPORTING  TIME^MISSING  OF 

Rules  governing  conductors  and  motormen  in  cases  where  report- 
ing time  is  missed,  etc. 

1.  In  case  a  regular  man  wishes  to  be  excused  from  duty,  he 
should  ask  the  day  before,  and  if  excused  such  runs  should  be 
marked  up  from  the  top  of  extra  list  (as  it  would  stand  on  the 
next  day)  in  the  order  of  the  reporting  time  of  the  runs  to  be  filled. 

2.  A  regular  man  missing  his  report,  which  is  ten  minutes  before 
the  leaving  time  of  his  car,  will  be  given  5  a.  m.  report,  one  day  for 
each  hour  or  part  of  hour  missed,  and  in  that  time  to  receive  work 
only  after  all  extras  get  work  that  want  it. 

3.  No  extras  are  carried  to  relieve  men  who  may  miss  their 
second  car,  as  at  dinner,  supper  or  swing  time  ;  in  such  case  regu- 

lar men,  also  extras  who  are  holding  regular  runs,  will  be  given 
one  week  on  the  extra  list  for  each  hour  or  part  of  hour  missed,  to 
the  e.xtent  of  four  hours.  To  start  serving  time  will  be  placed  at 
the  bottom,  after  which  they  will  be  treated  as  other  extras  are, 
except  no  hold-down  will  be  given  during  time  of  suspension. 

4.  Extra  men  will  not  all  be  required  to  report  at  one  time,  but 
each  man  will  be  given  a  reporting  time  on  the  slate  each  day,  by 
which  he  will  be  marked  present  or  missed,  as  the  case  may  be. 

For  example:  .A.  man  has  5  o'clock  report,  he  will  call  the  man's 
attention  who  has  charge  of  the  slate  that  he  is  present,  when  he 
will  be  so  marked:  he  then  holds  himself  in  readiness  to  be  called 
for  duty,  unless  excused  by  one  in  authority  to  do  so,  or  in  case 
the  report  was  not  made  until  after  5  o'clock,  the  man  would  then 
be  marked  missed,  and  how  much ;  he  would,  however,  hold  him- 

self in  readiness  for  work  in  case  all  other  men  got  work  that  had 

made  their  report.  The  extra  men's  reporting  time  will  be  carried 
along"  at  intervals,  according  to  the  requirements,  and  those  that 
catch  runs  that  get  done  late  will  be  given  all  the  advantage  on 
next  day's  report  consistent  with  the  proper  handling  of  the  work. 

5.  A  man's  working  record  will  receive  close  attention  while  in 
the  employ  of  this  company,  as  it  goes  far  towards  indicating  the 
class  of  men  most  desired.  When  it  develops  (barring  things  una- 

voidable) that  his  time  and  attention  are  not  given  as  they  should 
be  to  his  duty,  his  discharge  will  be  reconunended  by  his  division 
superintendent. 

The  assignment  of  cars  and  men  for  the  several  runs  and  the 
getting  of  the  cars  out  of  the  depot  on  time  is  accomplished 
without  confusion  or  noise.  It  is  only  giving  credit  where  it  is 
due  to  say  that  this  is  the  result  of  the  orderly  and  systematic 

methods  adopted  by  James  Bricker,  superintendent  of  trans- 
portation. At  the  time  in  the  morning  when  the  greater  number 

of  cars  and  crews  are  getting  ready  to  begin  their  day's  work 
there  are  no  men  running  about  the  depot  shouting,  "What  car 
will  I  take?"  or  "What  track  is  my  car  on?"  There  is  no  car- 
house- man  calling  loudly  for  Jones  or  Smith  to  come  and  take 
certain  cars.  Each  crew  knows  precisely  where  to  find  the  car 
assigned  to  their  run,  and  in  a  quiet,  orderly  manner  all  cars 
start  out  on  time  as  regularly  as  clock  work  without  the  aid  of 

a  starter  or  car-house  man  to  tell  them  when  or  where  to  go. 

The  secret  of  it  is  th'at  regular  men  work  the  same  runs  regu- 
larly, and  get  their  cars  on  the  same  tracks  in  the  car  house 

every  day,  and  the  particular  car  which  each  crew  is  to  take 

'S  indicated  on  the  time-table  by  the  "block"  number  assigned 
to  their  run.  Small  wooden  blocks,  ])ainted  with  numbers  and 
provided  with  hooks,  are  made,  to  hang  under  the  hood  or 
bonnet,  both  front  and  rear,  of  every  car.  The  cars  of  certain 
lines  are  assigned  to  certain  tracks  iii  the  depot,  and,  in  so  far 

as  possible,  the  same  ears  are  kept  c'nntinuously  on  the  same 
lines.  During;  the  night  the  car-house  man  hangs  the  "block" 
numbers  upon  the  cars  in  the  order  in  which  they  are  to  go  out 
next  morning,  as  shown  on  the  time-table. 
When  a  crew  reports  for  work  each  man  examines  the  work- 

ing list  or  slate,  consp'cuously  posted  in  the  office,  and  takes from  it  the  number  of  the  run  he  is  to  work.  Each  conductor 
nnist  obtain  from  the  office  clerk  (they  are  not  called  starters) 

his  way  bill,  punch  and  tickets.  The>-  are  always  nundiered 
according  to  the  runs  and  -.wc  worked  in  the  same  place  <"mi  the 
schedule  each  day  whether  the  run  is  filled  by  the  regular  man 
or  the  extra  who  may  take  his  place.  To  illustrate  this  feature 
there  is  presented  herewith  a  ropv  of  the  time-table  and  accom- 

panying pay-sheet  of  the  Twelfth  Sli"eet  and  .Sixteenth  .Street 
division,  to  which  the  reader  should  now  refer: 
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Let  us  assume  that  a  crew  assigned  by  the  work- 
ing list  to  run  901  has  just  reported.  The  con- 

ductor has  already  received  his  way  bill,  punch, 

tickets,  etc.,  which  the  clerk  has  already  marked  to 
show  the  division,  the  run  number,  etc.  The  men 
now  refer  to  the  schedule  and  find  by  the  run 
guide  that  run  901  works  the  first  section  of  block 
913  and  the  second  section  of  block  938.  The 

upper  part  of  the  time-table  showing  the  blocks 
gives  under  each  block  number  the  leaving  time 
of  each  trip,  and  the  blocks  are  divided  by  heavy 
lines  into  separate  sections.  These  lines  indicate 
where  the  crews  change  or  where  the  car  comes 
of¥  the  road.  It  will  be  seen  that  the  first  trip  of 
block  913  leaves  at  5:23  a.  m.,  and  the  remaining 
trips  of  the  first  section  leave  the  same  starting 

point  at  6 154  and  8  124.  By  referring  to  the  run- 
ning time  printed  on  the  schedule  it  will  be  seen 

that  a  round  trip  consumes  one  hour  and  twenty- 
three  minutes.  The  last  trip  of  first  section  of 
block  913  starting  at  8 124  gets  to  terminal  at  9 :47. 
This  particular  car  and  block  then  comes  off  the 
schedule,  as  shown  by  the  blank  spaces,  for  five 

trips.  The  crew,  after  resting  and  getting  some- 
thing to  eat,  take  block  938  on  the  second  section, 

leaving  terminal  at  10:45,  12:15,  1:45  and  3:15, 

finishing  the  day's  work  at  4:38  p.  m.  As  may 
easily  be  figured  this  crew  has  actually  worked  10 

hours  and  17  minutes,  and  had  58  minutes  be- 
tween the  two  cars  for  meal  time  and  rest. 

The  time-table  may  be  quickly  and  correctly  un- 
derstood by  fixing  in  the  mind  that  it  consists  of 

three  fundamental  parts,  as  follows: 

First — The  "Run  Guide,"  which  indicates  for 
each  run  the  "block  numbers"  assigned  to  it  and 
the  number  of  trips  to  be  made. 

Second — ^The  "Block  Guide,"  which  indicates 
the  starting  time  of  each  trip  of  that  block  or  car 
from  a  given  terminal,  which  is  always  specified 
on  the  time-table. 

Third — The  time  points,  under  which  is  given 
the  running  time  for  the  round  trip  of  that  line, 
including  the  stand  time,  if  any,  at  the  opposite 
end  of  route. 

It  may  also  be  well  to  bear  in  mind  that  the  run 
number  remains  throughout  the  day  with  one 
crew,  and  the  block  number  remains  throughout 
the  day  with  one  car.  The  factors  which  vary  or 
change  in  their  relation  to  one  another  are  the 
run  numbers  (crews)  and  the  block  numbers 
(cars).  One  crew  nearly  always  operates  two  or 

more  cars.  The  car  number  counts  for  little  and  ' 
is  not  much  used,  although  it  appears  upon  all 
reports.  The  block  number  is  the  really  important 
thing,  and  is  always  the  guide  to  be  followed.  A 
crew  making  a  relief  on  the  road  never  looks  for 
the  car  number  nor  for  the  names  of  the  crew  to 

be  relieved,  but  always  looks  for  the  block  num- 
ber. Reliefs  are  made  between  crews  without  the 

intervention  of  an  inspector,  starter  or  register 

taker.  A  little  blank  form  is  carried  by  each  con- 
ductor, upon  which  he  enters  the  state  of  register 

when  he  took  the  car.  When  he  is  to  be  relieved 

he  enters  on  the  blank  the  closing  number  of  his 
register,  and  the  rehef  conductor  signs  his  name 
to  the  blank,  showing  that  he  accepted  the  register 
as  shown.  The  first  conductor  turns  in  this  re- 

ceipted blank  with  his  way  bill,  and  it  goes  to 
headquarters.   Under  this  system  there  can  be  no 
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dispute  between  men  concerning  the  state  of  the  register. 
Accompanying  each  time-table  there  is  a  pay-sheet,  which  is 

always  posted  with  the  time-table  at  the  depots.  It  shows 
opposite  each  run  number  the  number  of  trips,  the  time  on  the 

TIME  AND  PAY  SHEET, 
lath  and  16ib  Street  Division  Schedule.    Date,  Januaiy  l<Jth,  1903. 

Runs. '1--  * Trips. Time. 
Pay. 

Runs. Trips. Time. 
Pay. 

901 7 10.17 

$2.06 

933 

■/ 

10.20 

$2.06 

903 7 10.17 
2.06 934 7 

10.20 
2.06 903 7 10.16 2.06 935 10.14 2.06 

904 7 10.16 
2.06 936 10  19 

2.06 
905 7 10.18 2.06 937 10.18 206 906 7 10.17 3.06 

938 10.20 
2.06 907 7 10.18 

2.06 939 
10.20 2  06 908 7 10  18 2.06 940 10.17 2.06 909 910 7 10.18 2.06 

941 

10.  IK 
2  06 7 10.19 2.06 943 in.14 2.06 

911 7 10.1« 2  06 
9-j3 

10.15 2.06 
913 7 10.17 2.06 944 

10.18 
2.06 

913 7 10-18 
2.06 

945 
10  16 2.06 

914 ^ 10.18 
2.06 916 10.19 

2.06 915 10  18 4.  Uo 917 10.18 
2.06 916 7 mi7 2.06 948 

10.19 
2.06 

917 7 10.91 
2  ('6 

919 
10.19 2.06 918 7 

10.16 
2.06 

950 

10.31 2.06 919 7 lo.ir 2.06 951 10  17 2.06 920 921 10.15 
2  06 952 10.17 2.06 7 10.13 2,06 

953 10.20 
2.06 922 7 10.16 

8.06 
954 7     :  10.19 

2.06 
933 7 

10.17 
2.06 

955 

10.19 2.(16 924 
10.17 3.06 

956 10.20 
2.06 925 10.10 2.06 957 

10.15 2.06 936 7 10.19 2.06 9.-.8 10.18 
2.06 927 7 10.18 2.C6 959 10.15 2.06 7 

10,14 
2.06 960 

10.14 
2.06 

7 10.17 2  06 961 10.08 
2.06 930 10.18 2.06 963 

7  ■ 

10.11 2.06 931 10.18 3.06 963 7 10.12 
2.06 933 10.19 2  06 

Total,  $259.56. 

rail  and  the  amount  of  pay.  A  copy  of  the  pay-sheet  goes  to 
the  accounting  department.  The  time  of  conductors  and 
motormen  is  kept  by  a  clerk  of  the  division  superintendent. 

The  time-table  with  the  exact  number  of  trips  thereon  is  run 

with  such  regularity  each  day,  without  any  additions  or  sub- 
tractions (except  for  cripple  cars  or  blockades),  that  the  keep- 

ing of  conductors'  and  motormen's  time  is  an  exceedingly 
simple  matter.  The  pay  rolls  made  by  division  superintendents 
must  agree  with  the  pay-sheet,  or  show  with  proper  certification 
where  the  difference  occurs  and  what  caused  it. 

In  the  operation  of  cars  there  is  a  noticeable  absence  of  a 

large  army  of  road  inspectors  and  starters  to  supervise  and 
direct  the  operation  after  the  cars  have  left  the  house.  This 

road  operates  about  1500  cars,  making  about  150,000  car  miles 
daily  upon  seventy-two  independent  lines.  For  this  service 
there  are  only  nineteen  road  inspectors,  or  despatchers  on  the 
street,  as  they  are  called.  There  are  only  five  starters  or 
despatchers  at  the  terminals.  For  the  same  number  of  cars 

and  mileage  there  are  many  other  large  roads  which  are  em- 
ploying three  or  four  times  this  number  of  road  officers.  While 

each  road  has  its  particular  reason  for  doing  so,  and  the  reasons 
may  be  good  ones,  it  does  not  follow  that  any  better  results 
are  obtained  with  the  greater  number  of  men.  The  Philadel- 

phia system  educates  its  conductors  and  motormen  to  run 
according  to  time-table,  and  by  keeping  the  men  on  the  same 
runs  on  the  same  lines  continuously  each  man  knows  precisely 
what  he  is  expected  to  do.  Barring  accidents  and  unavoidable 
delays  the  cars  are  operated  upon  a  fairly  regular  headway. 

The  time-tables  are  made  by  the  superintendent  of  trans- 
portation according  to  the  requirements  as  to  headway,  trips, 

etc.,  after  which  an  adjustment  of  trips  is  made  to  form  a  day's 
work  for  crews,  as  the  printed  schedule  will  show.  The  form 
in  which  these  schedules  are  made  and  the  method  under  whicli 

they  are  operated  is  the  idea  of  Mr.  Bricker.  and  it  is  l)elieved 
to  be  entirely  original  with  him.    Operating  ofticers  will  lie 
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particularly  interested  in  the  fact  that  on  the  time-table  of  the  in  the  open-car  season,  and  it  appears  from  the  record  that 
Twelfth  Street  and  Sixteenth  Street  line  every  run  pays  $2.06,      Philadelphia  is  no  exception  to  the  general  rule. 

INTERIOR  OF  RIDGE 

and  there  are  practically  no  swing  runs.  The  headway  is  two 
minutes  in  the  morning  and  evening  rush  hours,  three  minutes 

in  the  nn'ddle  of  the  day,  and  is  scaled  off  in  the  late  evening 
l(j  a  three,  four  and  five-minute  headway.  This  schedule  re- 

quires sixt3'-three  crews  to  operate  it,  each  crew  making  seven 
trips,  averaging  ten  hours  and  eighteen  minutes  on  the  rail. 

Nearly  all  of  Mr.  Bricker's  schedules  are  made  without  swing 
runs,  and  with  an  exceedingly  large  percentage  of  full-pay 
cars,  wliich  is  naturally  very  pleasing  t(i  the  men  cni])lo\'ed. 

riuTc  are  tifteen  ii[ierating  depots,  with  a 

c.-ir  c-a|)acil_\'  ul  2S48  cars,  and  eiglit  storage 
dcpdls  with  a  capacity  of  428  cars,  making  a 
Idlal  capacity  of  3276  cars.  Tl.e  largest  and 
hest  of  the  operating  depots  is  known  as  the 
Kidge  Avenue  depot,  located  at  Ridge  Avenue 

and  .Susquelianna  A^'enue,  which  has  a  cajta- 
city  of  326  cars.  A  diagram  of  tlie  track  ar- 

rangement and  phot(jgra])hs  of  tlie  interior 
of  the  Ridge  Avenue  depot  are  given  herewith. 

Out  of  this  depot  there  are  314  regular  runs, 
requiring  800  conductors  and  uKitormen.  The 
force  consists  of  2  receivers,  4  night  clerks  (  1 

of  whom  takes  registers)  and  3  day  clerks. 
In  the  operation  of  the  best  managed  roads 

line  of  the  things  which  must  be  expected  aufl 
provided  for  is  accidents.     The  records  of 
nearly  all  companies  show  that  a  considerable 
percentage  of  the  accidents  are  classified  as 
boarding  and  alighting  cases.    Statistics  show, 

furthermore,  that  90  per  cent  of  all  the  acci- 
dents reported  are  due  in  one  way  or  another 

to  the  negligence  or  carelessness  of  the  public. 
A  great  part  of  the  time  and  attention  given  to 
the  training  of  railway  employees  is  to  impress 
upon  them  the  necessity  of  protecting  the  public  against  the 
results  of  their  own  negligence  and  carelessness.    Table  No. 
XV  gives  the  number  of  accidents  of  all  kinds  reported  on  this 

company's  lines  during  the  fiscal  year  ending  June  30,  1902. 
TI-IE    EMPLOYMENT    .AND    DISCIPLINE    OF    CONDUCTORS  ANI5 

MOTORMEN 

With  nearly  all  roads  the  greater  number  of  accidents  occur 

AN'ENUE  CAR  HOUSE 

TABLE   NO.  XV.— TOTAL  NUMBER  OF  ACCIDENTS  REPORTED 
FROM  JULY  1,  1901,  TO  JUNE  30,  1902,  TO  SHOW  MONTHLY 

VARIATION   WINTER  AND  SUMMER 

July    3,022 
August    3,314 
September    3,304 
October    3,i97 
November    3,076 

-  December    3,i95 
January    2,708 

February    3,315 
March    2,882 
April    2,657 
May    3,236 
June    3,211 

Total   37.117 

EXTEUIUR   OF   RIDGE   A\E.\U]-:   CAR  IKiUSE 

The  number  of  employees  of  all  classes  is  given  in  two  items 
in  Table  No.  XVI,  showing  employees. 
TOTAL  NUMBER  OF  EMPLOYEES  EACH  YEAR  FOR  ,SI^v  YEARS 

It  will  be  seen  that  the  number  of  men  to  operate  the  cars 
in  1902  amounted  to  an  average  of  5548,  and  at  the  present  time 
there  are  5600.  The  employment  bureau  is  located  at  the  office 
of  the  company,  Eighth  Street  and  Susquehanna  Avenue,  and 
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all  applicants  must  apply  there  in  person  before  9  a.  m.  any 
week  day  except  Saturday.  The  physical  standard  for  all  ap- 

plicants is  22  years  to  40  years  of  age,  and  not  less  than  5  ft. 

TABLE  NU.  XVI.— TOTAL  NUMBER  OF  EMPLOYEES  EACH  YEAR 
FOR  SIX  YEARS 

Conductors  and  Other 
Motormen  Employees  Total 

1897   4,272  1,936  6,208 
1898   4,480  1,912  6,392 
1899   4,471  2,041  6,512 
1900   5,129  2,093  7,222 
looi   5,099  2,282  7,381 
1902   5,548  2,425  7,973 

5  ins.  in  height.  All  applicants  are  passed  upon  by  the  super- 
intendent of  transportation.   Those  whom  he  selects  tentatively 

are  jjerniitted  to  fill  out  the  regular  application  blank  upon 
which  references  must  be  given.  Two  men  are  constantly 
engaged  in  making  personal  investigations  of  all  applicants. 

These  men  call  upon  the  applicant's  neighbors,  his  butcher, 
baker,  grocer,  etc.,  and  try  to  learn  something  of  the  applicant's 
reputation  and  history.  After  the  investigation  is  completed, 
if  the  applicant  be  accepted,  the  application  papers  are  sent  to 
the  general  superintendent,  who  sends  for  the  men  as  needed. 

There  is  a  school  car  for  motormen,  presided  over  by  a  com- 
petent instructor.  Green  motormen  are  required  to  remain  not 

less  than  three  days  on  the  school  car,  where  about  eight  men 
are  under  instruction  at  one  time.  When  certified  to  by  the 
instructor  they  are  placed  on  a  car  with  some  regular  motor- 
man,  and  required  to  operate  a  car  in  regular  service  for  seven 
days.  If  their  instructor  then  certifies  to  their  competency  to 
perform  the  work  they  are  given  an  order  for  a  uniform.  After 

reporting  for  duty,  properly  uniformed,  they  are  placed  on  the 
extra  list  for  work. 

Conductors  are  required  to  purchase  uniform  before  going  on 
to  learn.  They  are  placed  on  cars  in  regular  service  under  the 
instruction  of  the  most  competent  conductors  from  three  days 

to  six  days,  the  time  depending  upon  the  man's  quickness  in 
comprehending  the  duties  of  the  position.  Conductors  must 
also  be  certified  to  as  to  their  competency  to  perform  the  work 
by  the  man  under  whom  they  received  instruction,  after  which 
they  are  placed  on  the  extra  list  for  work. 

The  uniforms  are  made  under  specifications.  The  standard  i-^ 
i5/-2-ounce  Middlesex,  known  in  1900  as  35-L.  The  clothier 
is  under  contract  to  furnish  the  uniforms  at  $8.40  per  suit,  in- 

cluding single-breasted  coast,  vest  and  trousers.    The  overcoat. 

IP 

which,  with  the  trousers  in  winter,  makes  a  full  suit,  is  of  the 

double-breasted  ulster  variety.  It  is  made  under  specifications 
calling  for  a  special  traction  overcoating,  weight  30  ounces. 
The  contract  price  under  which  it  is  furnished  io  tiie  men  is 
$10.  There  are  no  regular  inspections  uf  uniforms  at  stated 
periods.  The  division  superintendents  watch  the  appearance 
of  the  men,  and  require  them  to  purchase  new  uniforms  as 
often  as  necessary.  No  distinction  is  made  as  between  winter 
and  summer  in  the  weight  of  the  goods.  One  uniform  of  the 
standard  goods  is  used  winter  and  summer. 

Conductors  and  motormen  receive  20  cents  per  hour,  and 
average  ten  and  a  half  hours  a  day.  Ten  years  ago  the  pay  was 

162-3  cents  per  hour,  average,  twelve  hours  a  day.  At  that 
time  many  runs  made  thirteen  hours  a  day,  and  tripper  service 
six  to  nine  hours.  Conductors  on  mail  cars  receive  16  cents  per 
hour  and  motormen  20  cents.   When  the  mail  cars  were  first 
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put  in  service  conductors  received  12^  cents  per  hour  and 
motormen  15  cents  per  hour. 

The  pay  of  men  about  the  depots  is  as  follows : 
Depot  employees  Present  pay 
Foremen   $2.50  per  day  12  hours. 
General  repairs    17^  cents  per  hour,  10  hours 
Men  on  brakes   20       "       "       "     10  " 
Men  on  controllers   17^    "       "       "     10  " 
Men  on  motors    I7J/^    "       "       "     10  " 
Poles    17^    "       "       "  10 
Cleaning  cars    12Y2    "       "       "  12 

Cars  requiring  overhauling  or  repairs  are  sent  to  the  shops, 
Eighth  Street  and  Dauphin  Street,  Kensington  Avenue  and 

LOUNGING  ROOM,   FIFTIETH    STREET  AND  WOODLAND  AVENUE  CAR  HOUSE 

Cumberland  Street,  and  Haverford  Avenue  and  Forty-First 
Street. 

In  explanation  of  the  methods  of  discipline  James  Bricker, 
superintendent  of  transportation,  states : 

"In  former  years  employees  were  suspended  for  trifling 
offenses.  In  many  cases  unjust  punishment  was  given  and  their 
families  suffered.  Discipline  was  meted  out  by  too  many  minor 

officials.  Naturally,  their  opinions  as  to  the  extent  of  punish- 

ment varied.  One  man  might  be  given  one  week's  rest  for 
abusing  a  controller,  and  another  man  given  thirty  days  for 
precisely  the  same  offense.  General  orders  were  numerous,  and 
violation  of  them  caused  suspension.  This  does  not  now  exist. 

We  have  fifteen  division  superintendents  and  employ  5600  con- 
ductors and  motormen.  We  believe  that  to  constantly  suspend 

men  will  not  improve  matters.  It  begets  a  sullen  spirit  and 
may  not  induce  them  to  give  better  service.  The  division 
superintendents  may  talk  with  delinquent  employees  and  try  to 
niduce  them  to  do  better  work,  but  suspensions  and  dismissals, 
when  necessary,  are  made  from  headquarters.  Our  system  is 
not  what  is  generally  known  as  the  Brown  system  of  discipline, 
without  suspension  or  keeping  a  record  by  marks  of  merit  and 
demerit.  We  do  suspend  men  when  necessary,  but  it  is  not 

done  to  any  extent.  Careful  records  are  kept  of  each  man's 
shortcomings." 

The  reports  of  derelictions,  whether  made  by  the  private  in- 
spectors, road  despatchers,  the  public  or  the  division  super- 

intendents, are  sent  to  headquarters.  When  they  are  trans- 
mitted to  the  division  superintendents  the  men  are  interviewed 

without  suspension.  This  is  done  either  when  the  men  report 

for  work  or  at  change  time,  or  at  the  end  of  the  day's  work. 

if  after  talking  with  a  man  and  pointing  out  his  errors  and  the 
same  man  come  up  for  the  second  warning  he  is  told  that  if 
there  is  no  improvement  he  will  be  sent  to  the  general  super- 

intendent. When  the  division  superintendent  feels  that  his 

warning  is  ineft'ective  he  reports  the  case  to  the  general  super- 
intendent, who,  after  examining  the  record,  may  determine  to 

have  the  employee  report  to  him.  It  usually  requires  not  more 
than  one  day  for  the  man  to  see  the  general  superintendent,  and 
if  he  is  permitted  to  return  to  work  it  is  with  the  understanding 
that  if  there  is  no  iinprovement  he  may  look  elsewhere  for 
employment.  In  cases  of  serious  accident,  where  the  motorman 
is  considered  to  be  at  fault,  it  is  the  usual  custom  to  suspend 

him  pending  investigation.  The  spirit 
of  the  discipline  is  persuasive  rather 
than  punitive. 

At  the  depots  large  and  nicely  ap- 
pointed lounging  rooms  are  provided 

for  the  men,  as  shown  in  the  photo- 
graphs presented  herewith.  There  are 

no  regularly  equipped  club  rooms  and 
no  beneficial  association  conducted 
under  the  auspices  of  the  company. 
At  six  of  the  large  operating  depots 

beneficial  associations  have  been  or- 
ganized by  the  men  and  are  conducted 

by  themselves.  These  associations 
have  the  usual  features  of  similar  as- 

sociations elsewhere,  the  primary  ob- 
jects being  the  relief  of  the  members 

HI  case  of  sickness  and  death,  the  visit- 
ing of  the  sick  and  distressed,  and  the 

promotion  of  social  intercourse. 
The  Philadelphia  companies  first 

commenced  to  carry  the  United  States 
mails  in  1894.  For  this  purpose  special 
mail  cars  were  constructed,  with  the 
usual  postal  conveniences  for  sorting 
and  distributing  the  mails.  The  car 

body  is  15  ft.,  inside  measurement.  To 
accommodate  these  cars  near  the  main  postoffice  a  siding  was 

built  on  Market  Street,  upon  which  the  cars  stand  while  load- 
ing and  unloading.  They  run  between  the  general  postoffice 

and  suburban  points,  stopping  at  many  intermediate  sub- 
stations to  receive  and  deliver  pouches.  For  this  service  the 

company  receives  three-fourths  of  i  cent  per  lineal  foot  of  car 
body  per  mile  run.  With  a  15-ft.  car  this  amounts  to  li^ 
cents  per  car  mile  for  the  service.  The  same  rate  of  com- 

pensation prevails  in  other  cities,  and  there  are  no  railroads 
handling  the  mails  on  this  basis  that  consider  the  compensation 
sufficient  to  cover  the  cost  of  the  service.  The  actual  cost  of 

operation  on  nearly  all  roads  being  about  13  cents  per  car  mile, 
it  appears  that  the  mails  are  being  carried  by  the  companies 
at  a  figure  less  than  actual  cost.  The  loss,  whatever  it  may 
be,  is  usually  considered  a  part  of  the  tax  which  the  companies 
are  expected  to  pay  to  the  government. 

 ■ 

SOLID  GEARS  FOR  INTERBURBAN  SERVICE 

There  was  a  time,  about  ten  years  ago,  when  solid  gears 
began  to  come  into  use  for  city  service.  However,  there  were 
many  who  never  found  them  advantageous,  because  of  the 
necessity  of  pressing  off  the  car  wheel  every  tmie  a  gear  was 
to  be  changed. 

In  interurban  railway  practice  conditions  are  so  severe, 
however,  that  there  is  at  present  a  strong  tendency  to  use  solid 
gears  on  all  interurban  cars,  because  of  the  difficulty  from 
broken  bolts  with  split  gears  driven  by  such  large  motors. 
Such  gears,  consequently,  are  coming  into  more  general  use. 
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FLY-WHEEL  ACCIDENT  IN  LOS  ANGELES  THE  NINETY-NINE  YEAR  ACT  IN  CHICAGO 

A  fly-wheel  and  generator  pulley  broke  in  the  power  house 
of  the  Los  Angeles  Traction  Company,  at  Los  Angeles,  Cal., 
in  the  early  morning  of  March  16.  The  accident  occurred  at 

5  135  o'clock,  about  twenty  minutes  after  the  machinery  had 
been  put  in  motion.  Several  pieces  of  the  24-ft.  fly-wheel  broke 
through  the  roof  of  the  power  house  and  through  the  heavy 
brick  wall  of  the  building,  and  were  found  half  a  block  away. 

That  no  fatalities  attended  the  accident  was  singular.  A.  M. 

Arnez,  the  engineer  in  charge,  was  hurled  half-way  across  the 
engine  room  by  the  force  of  the  explosion,  and  pieces  of  broken 
machinery  were  scattered  all  around  him,  but  he  did  not  receive 
a  scratch.  A  full  force  of  men  was  in  the  power  house  at  the 

time,  and  more  than  100  motormen  and  conductors  were  loung- 
ing about  the  building  waiting  to  take  out  their  cars,  but  none 

was  touched.  The  engine  continued  to  run  until  Engineer 
Arnez  closed  the  throttle. 

Superintendent  S.  P.  McLenergan,  speaking  of  the  accident, 
said  the  cause  was  unknown.  All  the  materials,  so  far  as 
known,  were  in  good  condition,  and  tlie  broken  parts  exhibit  no 

As  is  well  known  by  those  who  have  followed  Chicago  fran- 
chise renewal  discussions  there  has  been  all  along  a  question 

as  to  whether  the  franchises  under  discussion  really  expire  this 
year,  or  whether,  by  virtue  of  an  act  of  the  State  Legislature 

in  1865,  they  are  good  for  ninety-nine  years  from  the  date  they 
were  originally  granted.  The  powers  conferred  by  this  ninety- 
nine-year  act  have  never  been  passed  upon  by  the  courts  and 
stand  as  a  somewhat  uncertain  asset  of  the  traction  companies. 
At  the  last  conference  between  the  local  transportation  com- 

mittee and  the  attorneys  of  the  traction  companies  negotiations 
were  practically  suspended  and  have  not  since  been  resumed, 
Ijecause  the  Council  committee  wanted  the  companies  to  waive 

all  rights  under  the  ninety-nine-year  act  at  this  time.  The 

companies'  attorneys  objected  to  this,  and  wished  to  go  ahead 
with  a  twenty-year  grant  now,  leaving  the  question  of  the 
rights  of  the  companies  under  the  ninety-nine-year  act  to  be 
determined  at  the  leisure  of  the  city  and  the  corporations  within 
the  next  twenty  years. 

On  Monday,  March  30,  Judge  Egbert  C.  Jamieson,  who  was 

BROKEN-   FLY-WIlliEL  .\ND  GENERATOR   PULLEY  AT  LOS   ANGELES  TRACTION  COMPANY'S  POWER  STATION 

flaws.  He  stated,  however,  that  just  before  the  accident,  ap- 
parently, the  lights  over  the  whole  system  burned  with  a  daz- 

zling glare,  and  this  would  indicate  that  the  current  had  been 
considerably  increased  momentarily  above  the  normal.  The 
accident  would  appear  to  be  due  to  racing. 

As  a  result  of  the  accident  the  company  is  short  about  1000 

hp,  which  is  being  supplied  by  the  Edison  h'dectric  Company. 
The  new  interurban  line  to  San  Pedro  had  just  been  opened. 
The  broken  machinery  will  not  be  relniilt  or  replaced,  as  the 
new  traction  power  house  will  be  ready  for  use  within  a  month. 

For  a  long  time  it  has  been  the  company's  plan  to  abandon  the 
old  station  and  convert  it  into  car  houses. 

The  photographs  from  which  the  accompanying  views  were 
reproduced  were  taken  by  Rafert,  of  Los  Angeles. 

IMPORTANT  PAVING  DECISION  IN  CONNECTICUT 

Tlie  Supreme  Court  of  Connecticut  has  just  decided  that 
where  a  railway  company  is  oI)liged  to  pave  a  certain  portion  of 

the-  streets  through  which  its  tracks  run,  and  lays  there  a  pave- 
ment which  is  satisfactory  to  the  Railroad  Commissioners,  it  is 

not  necessary  to  secure  the  approval  of  the  city  autlioritics  on 
the  paving. 

formerly  general  counsel  of  the  North  Chicago  Street  Railroad 
Company  and  West  Chicago  Street  Railroad  Company  before 
they  were  leased  by  the  Chicago  Union  Traction  Company, 
gave  an  opinion  to  the  local  transportation  committee  of  the 

Chicago  City  Council  on  the  validity  of  the  ninety-nine-year 
act,  a  synopsis  of  which  is  appended: 

Assuming  the  act  of  Feb.  6,  1865,  to  be  valid,  the  ninety-nine-y;ar 
rights  claimed  in  certain  streets  under  said  act  are  without  support 
in  law,  and  valueless. 

This  so-called  "ninety-nine-year  act"  amended  two  special  acts 
of  the  Legislature — the  acts  of  February,  1859,  and  February,  i86i,- 
incorporating  the  Chicago  City,  the  North  Chicago  City  and  the 
Chicago  West  Division  Railway  companies,  respectively.  These 
acts  were  accepted  and  became  contracts  between  the  State  and 
tlie  companies,  and  with  certain  ordinances  which  were  made  a  part 
of  the  "ninety-nine-year  act"  consitute  the  charters  of  these  com- 

panies, respectively.  To  take  away  this  "ninety-nine-year  act" would  take  the  lives  of  the  companies. 
By  this  act  certain  ordinances  authorizing  these  companies  to 

construct  and  operate  street  railways  in  certain  streets  of  the  City 
(if  Chicago  were  extended  ninety-nine  years. 

In  the  same  act  power  was  conferred  upon  the  City  Council  with 
tlie  consent  of  the  railway  companies  to  amend,  modify  or  annul  all 
such  ordinances  so  extended.  It  is  perfectly  clear  that  if  the  Legis- 

lature had  the  power  to  extend  these  ordinances  it  had  the  power  to 
provide  for  their  amendment,  modification  or  annulment. 

In  1883  the  City  Council,  with  the  consent  of  the  railway  com- 
panies, assumed  and  exercised  this  power.    Two  ordinances  were 
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passed,  extending  for  a  period  of  twenty  years  all  ordinances  which 
had  been  passed  prior  to  Aug.  6,  1883,  authorizing  the  construction 
and  operation  of  street  railways,  -  /here  such  railways  were  then  in 
use.  These  ordinances  were  accepted  by  the  companies,  re- 

spectively, and  so  became  contracts. 
By  these  ordinances  or  contracts  the  ordinances  extended  by  the 

"niiiety-nine-year  act"  were  modified,  as  authorized  by  that  act;  the 
ninety-nine-year  rights  to  certain  streets  were  surrendered,  and 
extensions  of  twenty  years  for  all  ordinances  passed  prior  to  1883 
were  substituted  and  accepted. 
In  my  opinion,  therefore,  the  ninety-nine-year  rights,  which 

were  acquired  in  certain  streets  by  the  extensions  under  the  "ninety- 
nine-year  act,"  are  no  longer  in  force,  and  the  claim  of  the  com- 

panies to  such  rights  is  without  any  basis  in  law. 
A  contract  which  extended  all  ordinances  cannot  be  said  to 

extend  a  part  of  them  only. 
My  conclusion  is,  that  the  street  railway  ordinances  which  were 

extended  by  the  "ninety-nine-year  act"  were  modified,  with  "the 
written  consent  and  concurrence"  of  the  railway  companies  by  the 
ordinances  of  1883,  as  authorized  by  that  act;  and  that  by  reason  of 
such  modifications  the  ninety-nine-year  extensions  were  released 
and  surrendered,  and  twenty-year  extensions  were  substituted  and 
accepted  for  all  street  railway  ordinances  then  in  force.  In  my  opin- 

ion, therefore,  the  claim  of  the  railway  companies  to  the  time  limita- 
tions of  the  ordinances  extended  by  the  "ninety-nine-year  act,"  is 

in  violation  of  their  contracts  entered  into  with  the  city  in  1883, 
and  is  without  support  in  law. 

 •^♦^  

CORRESPONDENCE 

WOODEN  BEAMS  AND  COLUMNS  IN  STREET  RAILWAY 
BRIDGE  CONSTRUCTION 

Lexington,  Ky.,  March  25,  1903. 
Editors  Street  Railway  Journal  : 

I  have  examined  with  much  interest  the  excellent  diagrams, 
by  H.  B.  Andrews,  in  your  edition  of  Feb.  21,  1903,  and  without 
offering  any  criticism  would  suggest  that  one  statement  needs 

some  modification.    The  author  says :    "These  diagrams  have 
Wl  bd^s 

been  based  on  the  usual  formula :  =          in  which,  etc." 
8  6 

This  formula  is  true  only  for  a  load  equivalent  to  a  uniform 
load,  and  does  not  give  results  like  those  in  the  diagram,  if  W 
be  the  sum  of  all  the  wheel  loads.  For  example,  take  car  No.  4, 
in  which  W  is  56,000  lbs.,  and  the  bending  moment  at  the  middle 

56,000 
is  — — —  1  —  2io,ooo-lb.  ft.  for  length  of  30  ft.   The  diagram 

8 

gives  178,000-lb.  ft.  for  the  same  case,  and  this  is  about  as  it 
should  be.  For  a  car  having  wheels  near  together  like  No.  i, 
the  formula  gives  a  result  that  is  too  small.  Here  W  :=  27,750 

and  M  becomes  104,100-lb.  ft.  for  1  =  30.  The  diagram  gives 
166,000-lb.  ft. 
When  two  equal  loads  P,  distant  a  apart,  roll  over  a  beam  of 

length  1,  the  maximum  moment  occurs  when  the  front  wheel  is 
placed  at  the  middle,  up  to  a  length  that  has  a  certain  relation 
to  a.  For  lengths  of  span  beyond  this  a  greater  moment  is 
caused  by  placing  both  loads  on  the  beam,  and  the  position 
giving  the  maximum  moment  can  easily  be  found.  In  a  general 
case  of  rolling  loads  of  total  weight  W,  as  given  below,  let 

I  J— V  -p.   Hi  4,  —  a-  )- 

,  o  o  'cp  0000  ^ 
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the  center  of  gravity  be  at  W.  The  vertical  shear  becomes  zero 
at  some  load  as  V  in  the  figure,  and  Pi  is  the  sum  of  the  loads 
on  the  left  of  V.    The  bending  moment  is 

M  =  ̂^^^(I— A--m^)  -P,  p 1 
m 1 

This  is  maximum  when   .r  -]  =  —  or  the  middle  of  the 

beam  is  midway  between  W  and  V,  since  Pi  pi  is  constant  after 
the  position  of  v  has  been  determined. 

In  the  case  of  two  equal  loads,  P,  the  above  moment  becomes 

M:=il(l-a  +  -:^) This  moment  is  equal  to  that  of  one  load  at  the  middle  or 
a 

P  1,  when  1  =  =  I  I.I  ft.  in  case  of  car  No.  i. 

2— V2 

For  a  car  like  No.  i  the  maximum  moment  is  caused  by  one 
load  at  the  middle  for  lengths  up  to  8.54  ft.  Between  this  length 
and  31.64  ft.  the  first  wheel  is  placed  1.25  ft.  beyond  the  middle, 
and  M  is  found  by  the  above  formula.  For  spans  of  more  than 
31.64  ft.  the  second  wheel  is  placed  3.75  ft.  beyond  the  middle, 
and  the  moment  becomes 

M  =  14,00  (l-2.)-|-5^) I 

all  the  loads  being  on  the  beam. 
For  car  No.  2  the  first  wheel  causes  a  maximum  moment 

when  at  the  middle  of  beams  up  to  12.7-ft.  span.  Beyond  this 
length  two  wheels  are  on  the  beam,  and  the  maximum  moment 
is  under  the  first  when  it  is  i  1-6  ft.  beyond  the  middle,  and  is 

49 

=  1,825^3  '~i4  +  ̂ j 

When  the  span  becomes  greater  than  21.4  ft.  the  maximum 
moment  occurs  under  the  second  wheel  at  the  middle  of  the 

span  and M  =  i,825  (5  1-56) 

When  1  is  27  ft.  this  position  of  the  loads  gives  a  bending 

moment  of  144,175,  while  the  diagram  gives  125,000-lb.  ft.  The 
dangerous  section  may  sometimes  be  under  the  first  wheel,  but 
the  resulting  moment  will  not  be  as  great  as  given  above. 

The  maximum  moment  caused  by  car  No.  3  occurs  when  the 

first  wheel  is  at  the  middle  of  spans  up  to  7  ft.  For  spans  be- 
tween 7  ft.  and  23.5  ft.  the  first  wheel  is  0.875  f*-  beyond  the 

middle  for  the  maximum  moment,  which  is 

M 
=5.000(1-3.5  +^-^) 

two  wheels  being  on  the  beam.  For  this  length  two,  three  or 
four  loads  produce  almost  identical  moments.  For  greater 
spans  the  second  wheel  is  2.5  ft.  beyond  the  middle,  and  the 
maximum  moment  becomes 

M=io,ooo('— 14-5 which  is  212,140-lb.  ft.  when  1  is  35  ft. 
These  results  are  liased  on  the  assumption  that  each  wheel 

acts  independently.  John  P.  Brooks. 

[Mr.  Andrews,  to  whom  this  letter  was  submitted  before  the 

publication,  states  that  "the  diagram  showing  bending  moments 
for  various  cars,  the  one  criticised,  was  made  up  on  the  as- 

sumption of  each  wheel  acting  independently,  and  this  assump- 
tion was  implied,  if  not  explicitly  stated,  in  the  text.  The 

formula   used   was   the   usual   one   for  concentrated  loads, 

viz.  :^^  '^^=     ̂ '  ̂  ,  so  that  the  diagram,  as  given,  is  correct. E  6 
Professor  Brooks  has  added  some  very  interesting  formulae 

relating  to  the  subject,  for  which  I  wish  to  extend  my  thanks 

to  him."]  ^4  

DEFECTIVE  CAR  HOUSES 

Boston,  March  18,  1903. 
Editors  Street  Railway  Journal: 

In  designing  power  plants,  car  houses  and  repair  shops  m 
which  it  is  desirable  to  separate  the  several  departments  by 

fire  walls  or  to  isolate  one  section  entirely  from  the  remainder 

of  the  building,  there  is  one  point  which  should  never  be  lost 

sight  of,  namely,  the  absolute  necessity  of  eliminating  every 
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possibility  of  fire  being  carried  tiirougli  aptrlurob  iroiii  unc 
section  into  the  other.  For  this  reason  properly  designed  fire 
walls  are  built  of  brick  without  openings  and  are  extended 
above  the  roof  by  at  least  3  ft.  Another  point  along  this  line 

is  brought  out  in  the  article  published  March  14  on  "Car  House 
Construction,"  which  says : 

"Roof  trusses,  either  iron  or  wood,  should  never  extend  into 
another  fire  section,  for  it  often  happens  that  two  sections  of 
roofing  are  completely  destroyed  by  the  ends  of  the  trusses 
being  burned  away  or  distorted  by  the  fire  communicating 
through  the  openings  occasioned  by  the  dislodgement  of  roof 
trusses  in  the  burned  section." 

I  have  seen  several  examples  in  which  this  excellent  rule  has 
been  disregarded  in  structures  which  otherwise  meet  all  the 
requirements.  In  one  of  these  wooden  trusses  extend  from  one 
section  to  another  through  the  brick  walls.  The  architects 
advised  the  company  that  the  fire  risk  was  not  affected  by  this 
form  of  construction  and  that  it  possessed  many  advantages 

from  the  builders'  viewpoint.  Later  the  insurance  companies 
made  the  railway  company  pay  an  additional  premium,  be- 

cause of  the  departure  from  the  Underwriters'  requirements. 
Records  were  produced  to  show  that  this  rule  was  warranted 

bv  experience,  that  many  fires  which  might  otherwise  be  con- 
fined to  a  small  compartment  in  which  they  originated,  com- 

municated with  other  sections  through  the  burning  of  trusses 
which  extended  into  sections  adjoining  it,  and  that  iron  trusses 
were  similarly  affected  where  intense  heat  prevailed. 

I  know  that  many  existing  car  houses  have  tliis  defect,  and 
undoubtedly  many  more  will  be  built  in  the  same  way  unless  the 
danger  and  financial  disadvantage  is  clearly  pointed  out  to 
managers  who  are  contemplating  the  erection  of  new  structures 
and  the  remodeling  of  old  buildings.  Master  Mfxhanic. 

  

OIL  BURNER  IN  METAL  WORKING 

Fuel  oil  is  used  extensively  throughout  the  works  of  the  John 
Stephenson  Company,  at  Elizabeth,  for  heating  iron,  and  a 
careful  study  has  been  made  of  the  best  methods  of  applying  it. 
The  experiments  conducted  in  these  shops  established  the  neces- 
sitv  of  pro\'iding  means  for  careful  regulation  of  the  intensity 
and  character  of  the  flame  as  well  as  its  position  relative  to  the 
substance  to  be  heated,  and  as  a  result  a  burner  was  designed 

SECTIONAL  VIEW 

in  which  compressed  air  was  utilized  for  accomplishing  these 

ends.  A  plan  of  this  burner  and  a  sectional  view  are  pre- 
sented herewith,  showing  the  construction  of  the  device.  It 

con.sists  essentially  of  a  pipe  or  casing,  the  size  to  be  regulated 
by  the  work  for  which  it  is  intended.  One  end  is  tapered  like 
a  nozzle.  This  pipe  encloses  another  pipe,  through  which  the 

nil  supply  is  fed.  At  the  end  of  the  smaller  pipes  and  enclosed- 
in  the  nozzle  is  a  spiral,  which,  with  the  pipe  to  which  it  is 
atlaclicd,  can  be  moved  backward  or  forward  in  the  nozzle. 

The  oil  supply  pipe  is  threaded,  and  may  be  adjusted  by  turning 
a  hand  wheel  shown.  Air  is  supplied  through  a  connection  in 
the  burner  just  back  of  the  oil  outlet,  which  is  shown  in  the 
cut,  and  as  it  is  forced  through  the  spiral  it  naturally  whirls 
about,  carrying  the  oil  with  it  in  a  sort  of  spray.   The  position 

of  the  spiral  governs  the  character  of  the  flame,  and,  of  course, 
its  intensity  can  be  regulated  by  the  pressure  of  air. 

It  has  been  the  experience  at  the  Stephenson  works  that  the 
use  of  oil  is  cleaner,  that  it  gives  a  quicker  flame,  and  that  it 
leaves  the  iron  in  much  better  condition  than  when  a  coal  fire 

is  used.  As  fuel  is  burning  only  when  work  is  being  done,  and 
the  supply  can  be  cut  off  immediately  the  iron  reaches  the 
desired  heat,  this  arrangement  has  the  additional  advantages 
of  economy  in  cost  of  fuel  and  attendance,  and  is  much  cleaner 
and  requires  less  attention  than  when  coal  is  used  and  ashes 
have  to  be  removed. 

—  

TRANSFER  LITIGATION  IN  NEW  YORK 

The  first  step  in  the  movement  of  the  West  Side  reformers 

who  have  taken  up  transportation  matters  in  New  York  re- 
sulted in  a  victory,  temporary  at  least  and  of  doubtful  value, 

but  nevertheless  hailed  by  the  chairman  of  the  committee  on 

laws  and  legislation  of  the  West  Side  Committee  of  One  Hun- 

dred "as  the  most  important  victory  for  better  transit  in  years." 
Judge  F.  J.  Worcester,  in  the  Eleventh  District  Municipal 

Court,  handed  down  a  decision  for  the  plaintiff  in  the  case  of 
Paul  Blume  against  the  Interurban  Street  Railway,  which  was 
brought  to  determine  the  right  of  the  road  to  refuse  transfers 
at  points  of  intersection  other  than  those  determined  by  itself. 

Blume,  -on  Feb.  23  last,  asked  for  a  transfer  from  a  Third 
Avenue  and  Amsterdam  Avenue  car  to  an  Eighth  Avenue  car, 

both  southbound,  at  the  corner  of  One  Hundred  and  Twenty- 
Fifth  Street  and  Eighth  Avenue,  and  upon  a  return  trip 
similarly  asked  for  a  transfer  in  the  opposite  direction.  On 
Feb.  25  he  asked  for  a  transfer  from  a  Broadway  car  to  a 

Twenty-Third  Street  car  eastbound,  and  later  asked  for  a  trans- 
fer from  Twenty-Third  Street  car  to  a  Third  Avenue  car.  In 

all  of  these  cases  he  was  refused. 

He  then  brought  suit,  backed  by  the  West  Side  Committee 
of  One  Hundred,  under  Section  104  of  the  railway  law,  which 

provides  that  every  railway  corporation  "wholly  within  the 
limits  of  any  city  or  village"  shall  issue  upon  demand  and 
without  extra  charge  a  transfer  entitling  the  passenger  hold- 

ing it  to  one  continuous  trip  "to  any  part  or  portion  of  such 
railroad."    For  refusal  to  issue  such  a  transfer  the  fine  is  $50. 

The  defense  set  up  was  that  the  lines  of  the  Metropolitan 
system  in  question,  comprising  the  Metropolitan  and  Third 
Avenue  roads,  the  latter  held  by  the  Metropolitan  under  lease, 

were  owned  by  the  Interborough  Company,  a  road  not  "wholly 
within"  the  limits  of  New  York ;  that  in  the  terms  of  the  lease 
of  the  Third  Avenue  to  the  Metropolitan  Company  it  was  pro- 

vided that  one  line  should  not  transfer  to  the  other,  but  only 

each  to  its  own  intersecting  branches,  and  that  since  both  the 
lines  in  question  were  in  operation  prior  to  the  enactment  in 
1885  of  s  of  which  Section  104  is  a  re-enactment,  a  lease 
could  be  entered  into  free  of  conditions  imposed  by  a  later 
statute. 

In  the  opinion  the  Court  holds,  first,  that  since  all  the  lines 

of  the  Metropolitan  system  are  brought  under  one  manage- 
ment and  operated  in  the  same  interests,  the  effect  Is  the  same 

whether  the  Interurban  road  is  considered  to  be  the  owner  or 

not,  and  that  as  it  is  a  corporation  owning  a  railroad  it  is 
amenable  to  the  penalties  imposed  on  such  railroad  by  the 
statute.  Second,  the  Court  holds  that  the  authority  of  the 

Legislature  in  exercising  its  powers  cannot  be  limited  by  pro- 
visions of  contracts  entered  into  between  individuals  or  cor- 

porations. The  regulation  of  fares,  says  Judge  Worcester,  has 
been  held  to  be  entirely  within  the  rights  of  the  Legislature, 

and  he  adds:  "The  same  questions  are  involved  in  the  giving 
of  transfers  at  Broadway  and  Twenty-Third  Street  as  at  otbcr 

points.    The  law  is  compulsory  and  they  must  be  given." As  will  be  noticed  the  decision  is  that  of  a  lower  court,  and 

the  company  has  already  entered  an  appeal  to  the  decision. 
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THE  CURTIS  STEAM  TURBINE* 

BY  W.  L.  R.  EMMET 

The  development  which  this  paper  describes  is  based  upon  the 
original  theories  and  inventions  of  C.  G.  Curtis,  of  New  York, 
whose  ideas  were  first  made  the  subject  of  patent  application 
about  1895.  Since  that  time  these  inventions  have  been  the 
subject  of  experimental  investigation  at  Schenectady  under  the 

direction  of  Mr.  Curtis  and  of  the  General  Electric  Company's 
engineers,  the  object  of  these  experiments  being  to  establish 
data  and  laws  which  would  form  a  basis  for  the  correct  design 

of  commercial  apparatus.  The  difficulties  of  such  an  investiga- 
tion are  very  great.  All  new  facts  must  be  established  by  the 

test  of  different  machines  or  parts  which  are  difficult  and  ex- 
pensive to  produce.  About  two  years  ago  the  results  of  these 

experiments  gave  us  data  which  showed  great  commercial 
possibilities,  and  since  that  time  work  has  gone  on  on  a  large 
scale  in  the  production  of  commercial  machines.  The  contracts  . 

for  these  machines  now  aggregate  230,000  hp  in  turbine-driven 
electric  generating  units,  the  largest  size  so  far  built  being 
7500  hp.  Thus  a  great  industry  has  been  brought  into  existence 
in  a  very  short  time,  and  since  the  work  has  all  been  done  in 

one  place  and  by  a  few  persons  very  little  information  concern- 
ing it  has  reached  the  public.  This  paper  is  the  first  printed 

matter  which  has  appeared  on  the  subject. 

The  reason  for  this  immense  demand  and  production  with- 
out publicity  and  in  so  short  a  time,  is  that  the  improvements 

effected  are  radical  in  economy,  simplicity  and  efficiency  of 
action. 

All  improvements  in  prime  movers  are  of  great  importance 
to  the  engineering  world.  The  steam  turbine  is  destined  to 
effect  the  first  really  great  improvement  since  the  days  of  Watt, 
and  the  forms  of  Curtis  turbine  here  described  make  the  first 

great  stride  in  advance  of  other  steam  engines. 
Every  efficient  steam  engine  must  provide  means  by  which 

a  fair  proportion  of  the  expansive  force  of  steam  can  be  con- 
verted into  useful  work.  In  the  engines  of  James  Watt  and  his 

successors  this  result  is  accomplished  in  various  degrees  by  the 
application  of  pressure  from  the  steam  to  moving  pistons.  In 
steam  turbines  the  expansive  force  imparts  motion  to  the  steam 

itself,  and  this  motion  is  given  up  to  a  revolving  part  by  im- 
iiacts  of  the  moving  steam  upon  it. 

The  idea  of  the  steam  turbine  is  quite  simple,  and  is  similar 
to  that  of  the  water  turbine  or  impulse  wheel.  The  practical 
difficulty  which  has  heretofore  prevented  the  development  of 
good  steam  turbines  lies  in  the  very  high  velocity  which  steam 
can  impart  to  itself  in  expansion,  and  the  difficulty  in  efficiently 
transferring  this  motion  to  wheels-  at  speeds  pr.xticable  for 
construction  or  practical  use.  Steam  expanding  from  150  lbs. 
gage  pressure  per  square  inch  into  the  atmosphere,  is  capable 
of  imparting  to  itself  a  speed  of  2950  ft.  per  second,  and  if  it  is 

expanded  from  150  lbs.  gage  pressure  into  a  28-in.  vacuum  it 
can  attain  a  velocity  of  4010  ft.  per  second.  The  spouting 

velocity  of  water  discharged  from  a  nozzle  with  loo-ft.  head  is 
80  ft.  per  second.  These  figures  illustrate  the  very  radical 
difference  of  condition  between  water  turbines  and  steam  tur- 

bines. In  both  water  and  steam  turbines  the  theoretical  con- 
dition of  maximum  economy  exists  when  the  jet  of  fluid  moves 

with  a  velocity  equal  to  about  twice  that  of  the  vane  against 
which  it  acts.  In  water-wheels  this  relation  is  easily  established 
under  all  conditions,  while  with  steam  the  total  power  produces 
a  velocitv  so  high  that  the  materials  available  for  simple  wheels 
and  vanes  are  not  capable  of  sustaining  a  proper  speed  relation 
to  it  under  practicable  conditions. 

Before  the  appearance  of  the  Curtis  turbine  two  practical 
methods  of  accomplishing  fair  economy  had  been  devised. 

namely,  the  turbines  of  Carl  De  Laval,  of  Sweden,  and  of 
Hon.  Charles  Algernon  Parsons,  of  England,  both  of  which 
were  brought  out  more  than  fifteen  years  ago. 

In  the  De  Laval  turbine  the  total  power  of  the  steam  is 
devoted  to  the  production  of  velocity  in  an  expanding  nozzle 
which  produces  velocity  very  efficiently.  The  jet  so  produced 
is  delivered  against  a  set  of  vanes  on  a  single  wheel  which,  by 
an  ingenious  construction  and  method  of  suspension,  is  adapted 
to  operation  at  a  very  high  peripheral  velocity.  The  very  high 
rotative  speed  which  this  construction  entails,  is  made  available 

for  dynamo  driving  by  very  perfectly  made  spiral-cut  gears 
which  effect  a  ten-to-one  speed  reduction.  The  peripheral 
velocity  of  the  wheel  in  the  largest  De  Laval  turbines  is  about 
1200  ft.  per  second,  while  the  velocity  which  energy  can  impart 
to  steam  is  over  4000  ft.  per  second.  Thus  the  wheel  falls  far 
short  of  the  theoretically  economical  speed. 

In  the  Parsons  turbine  the  steam  is  carried  in  an  axial  direc- 

tion through  the  space  provided  between  a  succession  of  in- 
ternal revolving  cylinders  and  external  stationary  cylinders 

which  enclose  them.  Both  the  internal  and  the  external  cylin- 
drical surfaces  are  covered  by  many  successive  circles  of  vanes 

so  arranged  that  the  steam  has  to  pass  alternately  through  rows 

of  moving  and  stationary  vanes.  In  passing  through  this  tur- 
bine the  steam  never  acquires  a  speed  which  approaches  the 

velocity  which  it  attains  in  the  De  Laval  nozzle ;  but  instead 
moves  along  alternately,  acquiring  velocity  by  expansion,  and 
partially  giving  it  up  by  impact  with  the  moving  vanes. 

Both  of  these  turbines  have  attained  some  success, but  neither, 
as  thus  far  developed,  affords  sufficient  advantage  over  the 
steam  engine  to  cause  any  very  rapid  or  radical  change  in 
engineering  conditions. 

The  important  disadvantages  of  the  De  Laval  type  are,  that  it 
is  limited  by  the  imperfections  of  high  speed  gearing,  that  its 
efficiency  is  not  particularly  high,  and  that  the  design  is  not 
conveniently  applicable  to  large  sizes.  The  Parsons  type  is 
l)rincipally  limited  by  the  multiplicity  and  weight  of  its  parts 
and  tlic  liiglT  cost  of  construction. 
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*  Paper  read  before  the  American  Philosopliical  Society,  Philadelphia.  April 
2,  1903. 

DIAGRAM  OF  NOZZLES  AND  BUCKETS  IX   CURTIS  STEAM 
TURBINE 

The  Curtis  turbine  retains  some  of  the  features  of  its  prede- 
cessors, but  introduces  new  ideas  which  make  possible  a  much 

lower  speed,  less  weight,  fewer  and  simpler  parts,  higher 
economy,  less  cost,  and  other  important  advantages. 
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The  general  arrangement  of  a  turbine  generating  unit  of  this 
type  is  shown  by  the  drawings  which  accompany  this  paper. 

Its  functions  may  be  briefly  described  as  follows,  and  are  illus- 
trated by  the  cut  on  page  564. 

Velocity  is  imparted  to  the  steam  in  an  expanding  nozzle  so 
designed  as  to  efficiently  convert  nearly  all  the  expansive  force, 
between  the  pressure  limits  used,  into  velocity  in  the  steam 
itself.    After  leaving  the  nozzle  the  steam  passes  successively 

ticable,  and  by  various  conditions  of  mechanical  expediency. 
Generally  speaking,  lower  peripheral  speeds  entail  more 

stages,  more  lines  of  vanes  per  stage,  or  both.  Our  general 
practice  is  to  so  divide  up  the  steam  expansion  that  all  stages 
handle  about  equal  parts  of  the  total  power  of  the  steam. 

The  losses  and  leakages  of  the  earlier  stages  take  the  form 
of  more  heat  or  more  steam  for  the  later  stages,  and  are  thus 

in  part  regained.    Much  water  of  expansion,  which  might 

CROSS  SECTION  OF  PARSONS  TURBINE  WITHOUT  GENERATOR 

through  two  or  more  lines  of  vanes  on  the  moving  element, 
which  are  placed  alternately  with  reversed  vanes  on  the 
stationary  element.  In  passing  successively  through  these 
moving  and  stationary  elements  the  velocity  acquired  in  the 
nozzle  is  fractionally  abstracted,  and  largely  given  up  to  the 
moving  element.  Thus  the  steam  is  first  thrown  against  the 
first  set  of  vanes  of  the  moving  element,  and  then  rebounds 
alternately  from  moving  to  stationary  vanes  until  it  is  brought 
nearly  to  rest.  By  this  means  a  high  steam  velocity  is  made 

to  efficiently  impart  motion  to  a  comparatively  slowly-moving 

occasion  loss  by  re-evaporation,  is  drained  out  of  each  stage 
into  that  which  succeeds  it. 

The  governing  is  effected  by  successive  closing  of  nozzles 
and  consequent  narrowing  of  the  active  steam  belt.  The  cut 
shows  part  of  the  nozzle  open  and  part  closed ;  the  arrows 
showing  space  filled  by  live  steam.  In  the  process  of  governing, 
the  nozzles  of  the  later  stages  may  or  may  not  be  opened  and 
closed  so  as  to  maintain  an  adjustment  proportional  to  that  of 
the  first  stage,  which  is  always  the  primary  source  of  governing. 
Some  improvement  of  light  load  economy  may  be  effected  by 

COMPARISON  OF  200-kw,  9000-R.  P.  M.  DE  LAVAL  TUKP.IXL,  .mKW,    1800-R.  P.  M.  CURTIS  TURBINE  AND  375-KVV,  3G0O-R.  P.  M.  PARSONS 
TURBINE 

clement.  The  nozzle  is  generally  made  up  of  many  sections 
adjacent  to  each  other,  so  that  the  steam  passes  to  the  wheels  in 
a  broad  belt  when  all  nozzle  sections  are  in  flow. 

This  process  of  expansion  in  nozzle  and  subsequent  abstrac- 
tion of  velocity  by  successive  impacts  with  wheel  vanes  is  gen- 

erally repeated  two  or  more  times,  the  devices  for  each 
repetition  being  generally  designated  as  a  stage.  There  may  be 
various  numbers  of  stages  and  various  numbers  of  lines  of 
moving  vanes  in  each  stage.  The  number  of  stages  and  the 
number  of  lines  of  vanes  in  a  stage  are  governed  by  the  degree 

of  expansion,  the  peripheral  velocity  which  is  desirable  or  prac- 

maintaining  a  relative  adjustment  of  all  nozzles ;  but  in  many 

cases  the  practical  difference  in  economy  is  not  great,  and  auto- 
matic adjustment  of  nozzle  opening  in  later  stages  is  dispensed 

with  in  the  interests  of  simplicity.  In  some  machines  an  ap- 
proximate adjustmeiit  is  maintained  by  valves  in  later  stages, 

which  open  additional  nozzles  in  response  to  increases  of  pres- 
sure behind  them.  These  are  used  as  much  for  limiting  the 

pressures  in  stage  chambers  as  for  maintaining  the  light  load economy. 

The  principle  of  the  Curtis  steam  turbine  is  susceptible  of 
application  to  a  variety  of  purposes.    Within  the  scope  of  this 
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paper  I  intend  to  give  only  a  general  idea  concerning  existing 

designs  for  its  application  to  electric  generators.  Its  develop- 
ment, even  for  this  purpose,  is  very  recent,  and  will  doubtless 

be  subject  to  important  future  improvements.  In  its  present 
state,  however,  it  embodies  many  important  advantages,  as  has 

already  been  stated.  The  most  important  of  these  advantages 

is  the  high  steam  economy  which  it  affords  under  average 

conditions  of  service.  This  economy  is  shown  by  the  accom- 
panying curves,  which  are  derived  from  actual  tests  of  the  first 

commercial  machine  of  this  type  which  was  completed.  This 
machine  drives  a  dynamo  of  6oo-kw  capacity.  The  curves  give 
its  performance  at  a  speed  of  1500  r.  p.  m.,  which  is  a  safe  and 

practical  speed  for  commercial  operation,  and  which  corre- 
sponds to  a  peripheral  velocity  of  about  420  ft.  per  second.  The 

results,  with  superheat,  given  in  these  curves  are  not  derived 
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CURVE  1 

Water  consumption,  in  pounds  per  kilowatt,  of  600-kw  Curtis  steam  turbine, 
when  operating  at  1500  r.  p.  m.,  under  140  lbs.  pressure  and  a  vacuum  of 
2S.5";  (1)  without  superheat;  (2)  at  150  degs.  F.  superheat. 
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CURVE  2 
Water  consumption,  in  pounds  per  kilowatt,  of  600-kw  Curtis  stcain  turbine, 

at  different  outputs  when  operating  at  1500  r.  p.  m. ;  vacuum  2S.5",  and  a  steam 
pressure  of  200  lbs.  which  is  superheated  to  150  degs.  F. 
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CURVE  3 

Water  consumption,  in  pounds  per  kilowatt,  of  600-kw  Curtis  steam  turbine, 
at  different  initial  pressures  (as  shown  by  gage),  when  operating  at  X500 
r.  p.  m.;  vacuum  28.5"  and  delivering  600  kw. 

actually  from  tests  of  this  turbine,  but  are  plotted  from  data 
obtained  on  smaller  turbines.  They  correspond  to  the  results 
obtained  on  turbines  of  other  types,  and  are  undoubtedly 
reliable. 

Curve  I  shows  the  steam  consumption  of  this  machine  in 

pounds  per  kilowatt-hour  output  at  various  loads  and  under 
the  conditions  stated,  the  lower  curve  giving  the  steam  con- 

sumption at  various  loads  with  150  degs.  superheat. 
Curve  2  shows  the  results  which  could  be  obtained  from  this 

turbine  if  it  were  operated  with  high  pressure  and  a  high  degree 
of  superheat,  these  conditions  of  operation  being  perfectly 
practical  with  the  machine,  while  with  steam  engines  the  use 
of  such  high  temperatures  would  with  ordinary  constructions 

be  prohibitive. 
The  results  shown  by  these  curves  are  better  than  any  here- 

tofore produced  by  steam  turbines  of  any  make  or  size,  and  are 
very  much  better  than  those  obtainable  from  the  types  of  steam 

engines  generally  applied  to  the  production  of  electricity. 
It  should  be  noted  that  these  curves  show  a  very  high 

efficiency  at  light  loads,  as  compared  with  results  obtainable 
from  steam  engines,  and  that  the  efficiency  does  not  fall  off  at 
overload,  as  it  must  necessarily  do  with  all  engines  which 

operate  economically  under  normal  full-load  conditions.  This 
light  load  and  overload  economy  is  an  important  feature 
of  the  Curtis  turbine,  and  arises  from  the  fact  that  the  func- 

tioning of  its  working  parts  is  virtually  the  same  under  all  con- ditions of  load. 

Curves  3,  4  and  5  show  the  effect  upon  steam  consumption 
of  changes  in  the  steam  pressure,  the  degrees  of  superheat  and 
in  the  vacuum.  It  will  be  observed  that  the  superheat  and 
vacuum  curves  are  straight  lines  so  inclined  as  to  indicate  a 

great  advantage  by  the  use  of  all  degrees  of  superheat  and  also 
an  immense  advantage  in  the  use  of  very  high  vacuum.  The 

most  important  reason  why  the  Curtis  turbine  so  greatly  sur- 
passes the  steam  engine  in  economy  is  that  it  is  adapted  to  use 

effectively  the  highest  possible  degrees  of  expansion,  while  in 
20 
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CURVE  4 

Water  consumption,  in  pounds  per  kilowatt,  of  600-kw  Curtis  steam  turbine, 
at  different  degrees  of  superheating,  when  operating  at  1500  r.  p.  m. ;  vacuum 
28.5";  pressure  140  lbs.,  and  delivery  600  kw. 
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CURVE  5 

Water  consumption,  in  pounds  per  kilowatt,  of  600-kw  Curtis  steam  turbine, 
for  different  vacua  as  measured  in  inches  of  mercury.  Turbine  operating  at 

1500  r.  p.  m.,  under  a  pressure  of  140  lbs.  of  steam,  and  delivering  600  kw. 
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tlie  steam  engine  it  is  practically  impossible  to  provide  for  high 
degrees  of  expansion.  As  the  exhaust  pressure  approaches  a 

perfect  vacuum  the  volume  naturally  increases  at  a  rapid  rate — 
the  volume  of  steam  with  a  29-in.  vacuum  being  double  that 
with  a  28-in.  vacuum.  To  handle  high  degrees  of  expansion  it 
would,  therefore,  be  necessary  to  make  cylinders  of  steam 
engines  very  large,  and  this  increase  of  size  and  weight  of  parts 

contact  with  the  steam,  and,  consequently,  condensed  water  can 
be  taken  from  surface  condensers  and  returned  to  boilers.  The 

use  of  surface  condensers  under  such  conditions  renders  un- 
necessary the  introduction  of  air  either  in  feed  or  circulating 

water,  and,  consequently,  makes  possible  a  very  high  vacuum 
with  small  air-pumping  apparatus. 

The  results  shown  by  these  curves  are  obtained  from  a 

fixes  a  practical  limit,  which  cannot  be  passed  without  exces- 
sive cost  and  complication.  In  the  turbine  the  highest  degrees 

of  steam  expansion  are  easily  provided  for,  and  consequently 
a  much  larger  proportion  of  the  total  work  in  steam  can  be 
utilized  by  turbines  than  by  steam  engines. 

There  are  other  conditions  in  the  Curtis  turbine  which  make 

high  degrees  of  vacuum  more  easily  attainable  than  they  are 
under  ordinary  conditions.  The  machine  is  so  constructed  that 
leakage  of  air  into  the  vacuum  chamber  is  easily  rendered 

impossible.  The  leakage  of  air  into  condensing  engines  is  con- 
siderable, and  is  generally  not  checked  owing  to  the  small  value 

of  improved  vacuum  to  an  engine. 
With  turbines  of  the  type  here  described,  no  oil  comes  into 

COMPARISON  OF 
KW,  100-R.  P.  M. 
CROSS-COMPOUND 

ENGINE  AND  500- KW,  1800-R.  P.  M. 
CURTIS  TURBINE. 

machine  of  6oo-kw  capacity,  and  are  naturally  inferior  to 

results  which  are  expected  from  the  very  large  units  which  arc 

now  being  built.  It  is  hoped  that  very  soon  after  the  reading 

of  this  paper  a  5000-kw  unit,  which  is  now  complete,  will  be  put 

into  operation  in  Chicago.  This  machine  is  expected  to  give 

considerably  better  steam  economies  than  are  shown  by  the 

accompanying  curves,  and  will  be  superior  particularly  in  the 
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matter  of  light  load  performance.  The  variation  of  efficiency 
in  this  machine  from  half  load  to  50  per  cent  overload  will  not 
exceed  3  per  cent. 
The  external  appearance  and  dimensions  of  this  5000-kw 

unit  are  shown  by  one  of  the  drawings  which  accompany  this 
paper,  and  another  drawing  shows  this  unit  compared  with  an 

COMPARATIVE  SIZES  OF  5000-KW,  75-R.  P.  M.  CORLISS 
CURTIS  TURBINE 

engine-driven  generating  unit  of  similar  capacity.  Each  unit  is 
shown  as  complete  with  prime  mover  and  generator,  one  being 
the  machine  for  Chicago,  above  mentioned ;  the  other,  one  of 

the  units  which  are  operating  in  the  Manhattan  Railway  Com- 

pany's power  station  at  New  York.  The  comparison  sufficiently 
illustrates  the  improvement  which  the  turbine  has  introduced. 
The  respective  weights  of  these  complete  units,  exclusive  of 

the  same  scale  between  this  500-kw  unit  and  a  cross-compound 
engine  unit  of  equal  capacity  designed  to  operate  at  100  r.  p.  m. 
The  contrast  here  is  even  more  striking. 

If  the  extreme  simplicity  of  the  Curtis  turbine  is  considered 
in  combination  with  these  figures  and  comparisons,  it  is  easy 
to  appreciate  that  a  very  great  engineering  advance  has  been 
accomplished.  It  has  been  conservatively  estimated  that  engine 

units,  like  those  in  the  Manhattan  Company's  station,  can  be 
replaced  by  turbines  like  that  in  Chicago,  and  that  the  cost  of 

such  replacement  can  be  paid  for  by  saving  in  operating  ex- 
penses in  three  years. 

Whenever  an  improvement  has  been  effected  in  prime  movers 
the  influence  upon  engineering  and  business  conditions  has  been 

very  marked.    When  the  release  cut-off  principle  was  intro- 
duced by  Corliss  a  certain  improvement  in  engine  economy 

was  effected,  and  although  this  improvement  was  accompanied 
by  no  diminution  in  cost,  the  change  resulted  in  a  very  great 

activity  in  engine  building  and  the  re- 
newal of  most  of  the  large  mill  engines 

in  the  country.   It  is,  therefore,  safe  to 
predict  that  the  influence  of  the  steam 
turbine  will  be  of  radical  importance. 
The  steam  turbine  is,  on  account  of  its 

high  speed,  particularly  adapted  to  the 
driving  of  electric  generators,  and  its 
introduction  will  consequently  stimu- 

late the  use  of  electricity  rather  than 
other  power  transmitters. 

In  the  past  the  most  economical  use 
of  steam  has  been  confined  to  the  most 

expensive  and  elaborate  plants,  while 
in  the  future  it  will  be  within  the  reach 

ENGINE,    AND  5000-KVV,  500-R.  P.  M. 

of  all  where  condensing  water  is  available. 

SMOKING  COMPARTMENTS  ON  CITY  CARS 

T 

PLAN  AND  ELEVATION  OF  500-KW,  ISOfr 
R.  P.  M.  CURTIS  TURBINE  WITH 

GENERATOR 

foundation,  are  in  the 
ratio  of  i  to  8,  and 

the  saving  in  founda- 
tions alone  is  a  very 

important  item.  Other 

drawings  which  ac- 
company this  paper 

show  a  500-kw  unit 
recently  installed  at 

Newport,  and  also  a 
comparison  drawn  to 

H.  M.  Sloan,  general  manager  of  the  Calumet  Electric  Street 
Railway,  Chicago,  has  had  a  number  of  cars  operating  on  his 

lines  between  Robey  Street  and  Sixty-Third 
Street,,  which  have  a  separate  smoking  compart- 

ment. A  smoking  compartment  is  rather 
unusual  in  city  cars,  though,  to  be  sure, 

the  territory  through  which  these  cars  oper- 
ate is  more  suburban  than  city  in  its  nature. 

The  smoking  compartment  does  away  with  the 
overcrowding  of  the  platforms  by  men  who 
wish  to  smoke,  and  gives  them  a  place  where 
they  can  smoke  comfortably  in  all  kinds  of 
weather.  It  is  possible  that  the  smoking  com- 

partment feature  will  be  introduced  on  lines 

-y-  operating  on  more  crowded  streets  within  the 
next  few  years,  as  a  substitute  for  the  sand- 

wiching of  smoking  cars  between  other  cars, 
which  has  been  in  vogue  in  some  places.  Of 
course,  the  smoking  compartment  has  been  a 
feature  of  interurban  cars  for  several  years. 
The  principal  objection  to  it  on  a  city  car  is  that 

the  frequent  opening  and  closing  of  the  door  between  compart- 
ments has  a  tendenc}'  to  get  considerable  smoke  into  the  other 

compartment.  For  this  reason  the  use  of  separate  smoking 
cars  on  crowded  lines  would  be  less  objectionable. 

pn
ni
 

1 

The  American  Trackless  Trolley  Company,  of  Boston,  which 

i.s  planning  to  build  a  trackless  trolley  line  in  Franklin,  N.  H., 
recently  exhibited  a  model  of  its  system  in  New  Haven,  Conn., 
before  some  local  capitalists  who  are  planning  to  build  a  line  of 
this  kind. 



April  ii,  1903.] STREET  RAILWAY  JOURNAL. 
569 

VENTILATION  OF  STREET  CARS 

An  extensive  series  of  tests  are  being  conducted  on  street 
railway  cars  operating  in  congested  districts  for  the  purpose 
of  demonstrating  the  claims  made  by  the  National  Ventilating 
Company,  of  New  York,  for  a  device  which  it  is  introducing  to 
the  attention  of  operating  companies.  A  test  made  on  the 
Metropolitan  Street  Railway  system,  of  New  York,  several 
weeks  ago  has  already  been  referred  to  in  these  columns,  and 
another  test  recently  made  on  the  Brooklyn  Rapid  Transit 
system  has  attracted  considerable  attention.  This  latter  test 
was  conducted  in  the  presence  of  several  officers  of  the  road, 
including  Dow  S.  Smith,  general  superintendent  of  the  system, 
and  J.  C.  Brackenridge,  chief  engineer.  Among  others  who 
witnessed  this  test  were  Charles  R.  Barnes,  electrical  expert  of 
the  State  Railroad  Commission,  and  F.  li.  Shepard,  trans- 

portation expert  for  the  board  in  the  recent  investigation  of  tlie 
transportation  facilities  of  this  city. 

The  accompanying  cut  shows  one  of  the  standard  cars  of  the 
Brooklyn  Rapid  Transit  Company  fitted  up  witli  thet.e  ventila- 

tors. It  will  be  noticed  that  six  of  them  are  arranged  along  the 
deck  on  each  side  of  the  car.  It  is  estimated  that  these  ventila- 

tors will  furnish  2000  cu.  ft.  of  air  per  hour  for  each  of  150 
people  when  the  car  is  in  service  under  ordinary  conditions. 
The  National  Ventilating  Com- 

pany has  had  considerable  ex- 
perience in  ventilating  office 

buildings,  public  halls,  theaters 
and  hospitals,  and  it  has  made  a 
specialty  of  ventilating  steam 
railway  coaches.  The  form  of 
ventilator  designed  for  street 
railway  service  is  different 
from  the  other  types  men- 

tioned, but  is  based  upon  the 
same  principle,  and  embodies 

improvements  that  have  been  ' 
suggested  by  experience  in 
other  lines.  As  this  ventilator 

is  in  many  respects  a  radical 
departure  from  the  systems  that  have  heretofore  been  intro- 

duced for  this  class  of  service,  a  brief  description  of  its  design 
and  construction  will  be  interesting  here. 

The  ventilator  comprises  a  casing,  having  its  opposite  ends 
open  and  provided  with  expanded  portions  or  funnels.  The 
casing  is  secured  to  the  vertical  wall  of  the  car,  between  the 
decks,  covering  the  opening  therein,  which  communicates  with 
the  interior  of  the  car,  and  in  which  the  ordinary  deck  ventila- 

tor is  usually  mounted.  Within  the  casing  is  a  series  or  group 
of  deflecting  blades  or  wings  pivotally  mounted  at  their  inner 
ends  adjacent  to  the  outer  surface  of  the  wall  or  partition  sub- 

stantially in  line  with  the  outer  edge  of  the  opening  in  the 
wall.  The  outer  ends  of  the  deflecting  blades  are  connected 
together,  so  as  to  be  constantly  maintained  parallel  to  each 
other  and  thus  be  moved  in  unison  by  a  suitable  rod  or  wire. 
The  pivots  on  which  the  intermediate  blades  or  wings  of  the 
series  are  mounted  all  lie  opposite  the  opening  in  the  wall  of  the 
car.  The  pivots  on  which  the  outer  blades  are  respectively 
mounted,  however,  are  located  beyond  the  ends  of  the  opening 
or  opposite  the  imperforated  portions  of  the  wall.  Suitable 
stops  are  provided  for  limiting  the  pivotal  movements  of  the 
deflecting  blades  or  wings  in  opposite  directions,  the  stops  being 
preferably  in  the  form  of  connecting  or  tie  rods  lietween  the 
upper  and  lower  walls  of  the  ventilator  casing. 

Co-operating  with  these  parts  arc  devices,  located  at  each  end 
of  the  ventilator  casing,  for  automatically  closing  the  inlet  end 
of  the  casing  temporarily  and  directing  tlie  full  force  of  the 
wind  against  the  deflecting  blades  or  wings,  when  the  direction 
of  movement  of  the  wind,  or  that  of  the  car,  changes.  The 

purpose  of  these  devices  is  to  insure  the  reversal  of  position  of 
the  deflecting  blades  or  wings  when  tlie  point  of  entrance  of 
the  wind  to  the  ventilator  casing  changes,  and  to  prevent  the 
introduction  of  dust  or  smoke-laden  air,  from  withuut,  when 
the  deflecting  blades  are  in  position  to  permit  it. 
When  the  ventilator  is  mounted  upon  a  car  which  is  moving 

forvvardly  the  deflecting  blades  will  lie  at  an  angle  to  the  verti- 
cal wall  or  partition  to  which  the  device  is  secured,  with  the 

free  ends  extending  to  the  rear.  A  current  of  air  will  then  pass 
through  the  casing  of  the  ventilator  in  the  direction  of  move- 

ment of  the  car,  the  air  being  compressed  by  the  inlet  funnel  at 
the  forward  end  of  the  ventilator  casing,  and  by  being  forced 
through  the  contracted  space  between  the  deflecting  blades  and 
the  side  wall  of  the  casing.  This  air  will  be  discharged  from 
the  rear  end  of  the  casing.  The  result  will  be  that  the  foul  or 
vitiated  air  within  the  car  will  be  withdrawn  through  the 
opening  in  the  wall  referred  to,  and  will  be  discharged  through 
the  rear  end  of  the  ventilator  casing. 

In  other  words,  an  induced  current  will  be  created  outwardly 
through  the  opening,  which  will  carry  ofl:  the  foul  air  and  gases, 
while  at  the  same  time  the  direct  current  of  air  entering  at  the 
forward  end  of  the  ventilator  casing  will  be  cut  off  from  the 
car.  It  will,  therefore,  Ije  impossible  for  any  smoke,  dust, 
cinders  or  other  foreien  matter  to  be  admitted  tn  the  cuv  ihroueh 

BROOKLYN    CAR   FLfTED   WITH  VENTILATORS 

the  ventilator.  If  the  movement  of  the  car  be  reversed,  or  if 
the  car  be  at  a  standstill  and  the  direction  of  the  wind  change, 

the  air  will  enter  the  opposite  end  of  the  ventilator  casing- 
through  the  funnel  or  expanded  portion  from  which  the  air  was 
formerly  discharged.  The  flrst  action  of  the  air,  however,  will 
be  to  throw  into  operation  automatically  one  of  the  devices 
referred  to  as  being  located  at  opposite  ends  of  the  ventilator 

casing,  with  the  result  that  the  inlet  end  of  the  casing  is  tem- 
porarily closed  and  the  full  force  of  the  air  is  directed  against 

the  deflecting  blades  or  wings.  This  causes  the  automatic 
shifting  of  the  blades  to  their  reversed  positions,  and  when 
they  have  reached  such  positions  the  passage  through  the  casing 

outside  the  blades  will  be  opened,  i'his  temporary  closing  ot 
the  inlet  end  of  the  casing  also  prevents  the  entrance  of  air  to 

the  interior  of  the  car  through  the  ventilator  while  the  de- 
flecting blades  are  in  position  to  permit  it.  With  the  parts  in 

the  position  to  which  they  have  just  been  moved,  the  current  of 

air  may  pass  freely  through  the  casing  and  act,  as  before,  to 
remove  by  induction  the  foul  or  vitiated  air  from  the  interior 
of  the  car  through  the  opening  in  the  wall  thereof  to  which  the 
ventilator  is  attached.  It  will  thus  be  seen  that  a  suction  is 

created  from  the  car,  no  matter  in  what  direction  the  car  may 
be  moving,  and  even  if  it  be  at  a  standstill.  At  the  same  time 
the  entrance  of  dust,  smoke,  cinders  and  the  like  from  without 
is  prevented. 

The  ventilator  is  entirely  automatic  in  its  action,  is  ex- 
tremely sensitive  and  has  proved  thoroughly  effective  in  the 

the  introduction  of  foreign  substances  into  the  car. 
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A  HEAVY  FREIGHT  LOCOMOTIVE  FOR    FRESNO,  CAL. 

The  Fresno  City  Railway  Company  has  just  received  from 
the  J.  G.  Brill  Company,  of  Philadelphia,  the  electric  locomotive 
illustrated.  Besides  the  primary  purpose  of  hauling  heavy 
freight  cars,  the  locomotive  will  be  used  to  carry  freight  and 
construction  materials. 

Fresno  is  one  of  the  most  important  railway  centers  in  the 
State,  and  is  also  a  large  shipping  point.  From  many  points 
alono-  the  lines  of  the  electric  railwav  there  is  considerable 

pump,  used  in  the  elevator  service,  Woodbridge  Building,  New 
York  city.  It  worked  continuously  under  125  lbs.  pressure,  the 

pump  capacity  being  3,000,000  gallons  every  twenty-four  hours, 
and  when  taken  out  was  in  perfect  condition. 

RATTAN  VERSUS  PLUSH  FOR  CAR  SEATS 

ELECTRIC  LOCOMOTIVE  FOR  HE/WY  FREIGHT 

freight  to  be  transferred  to  the  main  lines.  The  locom(3ti\^e  is 
mounted  on  high-speed  trucks  of  the  No.  27  type,  and  is 
equipped  with  four  motors  of  50  hp  each.  The  weight  of  the 
car  and  trucks  before  the  motors  were  installed  was  25,000  lbs. 
The  available  weight  for  traction  will  be  20  tons. 

The  length  over  vestibules  is  30  ft.,  and  the  width  over 
sheathing  8  ft.  The  height  from  track  over  roof  is  11  ft.  9  ins. 
The  window  openings  are  2  ft.  gYz  ins.  wide,  and  the  sashes  are 
arranged  to  drop  into  pockets.  Two  sliding  doors  are  provided 
at  each  side,  with  openings  4  ft.  6  ins.  wide.  Brake  shafts  at 
Ijoth  ends  of  the  car  have  20-in.  vertical  hand  wheels.  Standard 
freight  couplers  are  used,  with  centers  35  ins.  from  the  rails. 
Tlie  bottom  of  the  side  sills  is  38^  ins.  from  the  track,  and  the 
distance  from  track  to  car  floor  4  ft.  in.  The  side  sills, 

which  are  of  long-leaf  yellow  pine,  are  ins.  x  8%  ins.;  the 
inside  sills  are  4J4  ins.  x  8^  ins.,  and  the  intermediate  sills  are 

4;^4  i'TS-  ̂   644  ins. 
 ♦♦♦  

ASBESTOS  PRESSURE  PACKING  RING 

F.  W.  Brooks  assistant  general  manager  of  the  Detroit 
United  Railway,  who  has  had  extended  experience  both  witli 

rattan  and  plush  as  a  cover- 
ing for  the  seats  of  interur- 

ban  cars,  as  a  contribution  to 
the  discussion  which  has 

been  going  on  recently  in these  columns,  says : 

"For  hygienic  and  sani- 
tary reasons  I  prefer  rattan- covered  seats  for  use  on 

interurban  electric  coaches. 

It  is  quite  true  that  these 
seats  are  not,  in  the  matter 

of  design,  anatomically  cor- 
rect, but  this  is  a  defect  that 

should,  and  I  believe  can,  be 

corrected.  I  think  in  con- 
sidering this  question  we 

should  recognize  the  vast 
difference  in  the  service  re- 

quirements as  between  an 
coach    and    a    steam  railroad interurban 

coach." 

electric  railwav 

NEW  PARK  ATTRACTION 

The  niclvcl-in-the-slot  machines  prove  very  ])opular  for  street 
iTiilway  park  resorts,  especially  when  novel  in  cliaracter.  The 
mie  illustrated  herewith  was  suggested  liy  the  general  interest 
in  tlie  coming  iiilernational  yaclit  race,  and  is  manufactured 
liy  the  Mechanical  Specialty  Company,  of  Boston. 

It  consists  of  a  finelv  finished  mahogonized  case  30  ins.  long, 
15  ins.  wide  and  6  ins.  deep,  with  a  glass  top.  Ileneath  the 

glass  is  a  "sea"  of  silk,  floating  u])on  whicli,  iip])osite  a  stake- 
Ijoat,  are  two  vachts,  the  "Reliance"  and  the  ".Shann-ock." 

The  durability  of  pressure  rings  made  of  asbestos  is  shown 
by  the  illustration  herewith,  which  shovv'S  one  of  the  M.  W. 

PACKING  RING  AFTER  SIX  YEARS  OF  USE 

Johns-Manville  high-pressure  packing  rings,  which  has  had  six 
years  of  service. 

In  1896  the  ring  was  packed,  with  seven  others,  in  the  stuffing 
box  at  the  steam  end  of  a  Worthington  duplex  compound  steam 

■■YACHT  RACING"  IN  PARKS 

These  are  operated  each  by  a  separate  hand-grip  device.  There 
are  two  penny  slots,  one  for  each  boat.  The  insertion  of  a  coin 
in  each  slot  releases  the  boats  and  they  are  propelled  in  a  most 
natural  manner  over  a  prescribed  course,  around  two  buoys, 
back  to  the  starting  point,  where  they  are  automatically 
stopped.  It  is  a  contest  of  strength  and  endurance,  the  one 
having  the  strongest  grip  getting  his  yacht  home  first.  The 
mystery  of  the  movements  of  the  boats  enhances  the  interest 
of  the  onlookers,  as  they  move  over  the  sea  in  a  inost  natural 
manner,  and  without  visible  connection  with  any  mechanism. 
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FINANCIAL  INTELLIGENCE 

Wall  Street,  April  8,  1903. 
The  Money  Harket 

The  money  market  was  somewhat  disturbed,  as  had  been  ex- 
pected, by  the  heavy  transactions  accompanying  the  April  settle- 
ments. Call  money  at  one  time  last  week  ran  up  as  high  as  15  per 

cent,  while  time  money  remained  firm,  with  sJ/l  per  cent  the  average 
rate.  The  banks,  to  the  surprise  of  many  people,  reported  a  loss  of 
over  $5,000,000  cash  on  Saturday,  which  not  being  offset  to  any  ap- 

preciable extent  by  calling  of  loans,  caused  a  decrease  of  upwards 
of  $4,000,000  in  surplus  reserve,  and  brought  that  item  down  to 
$2,100,000.  The  reassuring  facts  in  the  situation  are  that  the  surplus 
a  year. ago  at  this  date  was  equally  low,  and  that  according  to 
precedent  money  after  the  first  few  days  of  April  usually  begins  to 
How  back  rapidly  to  this  city.  It  is  true  that  no  immediate  relief 
from  the  direct  drafts  by  the  Treasury  for  re\enue  collections  is  in 
sight.  Hut  this  is  of  minor  importance,  provided  the  return  movement 
of  currency  from  the  interior  assumes  anything  like  its  customary 
proportions  at  this  season  of  the  year.  Banking  opinion  is  quite 
general  that  a  tendency  toward  rising  bank  reserves  and  falling 
money  rales  will  soon  become  very  decided  :  in  other  words  that  the 
market  may  safely  look  forward  in  the  near  future  to  the  normal 
relaxation  of  the  spring  months.  Renewed  weakness  in  the  foreign 
exchanges  is  a  good  sign,  indicating  that  our  hea\y  commodity 

exports  are  working  steadily  towards  improving  this  country's 
credit  relations  abroad.  While  the  uncommonly  high  range  of  cotton 
prices  is  rolling  up  a  huge  valuation  of  this  class  of  exports,  the 
drop  in  grain  prices  has  given  sufficient  stimulus  to  the  outward 
movement  of  wheat  and  corn  to  bring  the  total  sales  of  these  exports 
also  to  a  higher  level.  Conservative  banking  sentiment  is  particu- 

larly well  pleased  with  the  $46,000,000  decrease  effected  in  Clearing 
House  loans  since  the  end  of  February,  which  has  reduced  that  item 
some  $4,000,000  below  where  it  stood  a  year  ago. 

The  Stock  Harket 
It  cannot  be  said  that  the  downward  tendency  of  the  general 

share  market  has  yet  been  checked,  although  on  several  occasions 
during  the  last  two  weeks  there  have  been  fitful  recoveries  in  prices. 
Taken  as  a  whole,  the  outside  situation  is  certainly  brighter  than  it 
was  a  fortnight  ago.  Bank  reserves  have  not  yet  begun  to  expand, 
fjut  money  is  unquestionably  working  easier,  and  any  fear  that 
forced  liquidation  will  be  necessary  to  protect  the  money  market 
has  been  finally  removed.  The  Southern  Pacific  litigation,  which 
had  aroused  such  keen  an.xiety,  has  been  settled  in  a  manner  highly 
satisfactory  to  Ine  Union  Pacific  parly,  and  hence  to  the  financial 
ci.immunily  in  general.  A  number  of  labor  disturbances,  which 
were  seriously  threatened,  have  been  effectually  quieted,  and  net 
earnings  of  the  railroads  are  making  a  better  showing  in  their 
latest  statements  than  they  did  in  the  statements  immediately  pre- 

ceding. There  remains,  it  is  true,  some  uneasiness  over  the  position 
of  the  Southern  Pacific  pool,  the  time  limit  of  which  expires  this 
coming  Friday.  I  he  question  is  whether  or  not  th  .  holdings  of 
some  of  the  indixidual  pool  members  will  be  thrown  upon  the 
market,  in  which  event  the  general  effect  might  be  decidedly  un- 

pleasant. P)Ut  an_\'  apprehension  tm  lhi>  score  is  hardly  a  sufficient 
reason  for  the  depression  now  manifested  in  the  general  share  list 

and  for  the  pessimistic  spirit  e\'ery where  visible  in  speculative 
circles.  The  main  difficulty,  according  to  universal  agreement,  lies 

in  the  much  discussed  supply  of  "undigested  securities"  which  are 
still  overhanging  the  market.  Mr.  Morgan's  admission  of  this  fact 
in  his  recent  interview  seems  to  have  made  a  greater  impression 
than  his  reassuring  coniment  that  the  secm-ities  in  question  were 
sound,  and,  therefore,  were  not  a  serious  menace  to  the  situation. 
Among  conser\ati\e  lookers-on  the  opinion  prevails  that  this  con- 

gestion, as  a  practical  influence  upon  prices,  ought  to  have  pretty 
well  exhausted  its  force,  but  nevertheless  signs  of  a  genuine  turn 
for  the  better  are  still  wofully  lacking. 
The  local  traction  stocks  have  held  their  ground  rather  better  than 

the  average  of  other  securities.  Brooklyn  Rapid  Transit  in  par- 
ticular has  displayed  decided  strength.  The  rumors  that  the  com- 

pany may  be  drawn  into  some  connection  with  the  new  Interborough 
Rapid  Transit  are  generally  discredited,  but  sentiment  is  bullish 
on  the  stock,  because  of  the  feeling  that  the  new  interests  in  the 
property  are  willing  to  use  their  efforts  to  put  the  stock  up  on 
every  favorable  opportunity.   Investment  buying  in  Manhattan  fur- 

nishes solid  support  around  current  prices.  The  excitement  accom- 
panying the  recent  attack  upon  the  Metropolitan  company  has  sub- 

sided, and  the  stock  has  not  been  particularly  prominent  in  the  late 
dealings.  It  has  declined  merely  in  sympathy  with  the  general 
market. 

Philadelphia 

Considering  the  pressure  upon  the  markets  generally,  the  Phila- 
delphia traction  specialties  have  held  remarkably  well  in  the  late 

trading.  The  bull  campaign  in  Rapid  Transit  was  abruptly  sus- 
pended, but  the  shares,  after  reacting  to  135^,  rallied  to  14,  and  held 

the  price  firmly.  Union  Traction  was  also  svipported,  recovering  to 
47,  after  selling  at  46^4.  Philadelphia  Traction  meanwhile  held 
stubbornly  around  97/6,  and  American  Railways  around  505.4,  with 
scarcely  anything  doing.  Sales  also  took  place  in  Indianapolis 
Street  Railway  at  82j4,  Pittsburg  Traction  preferred  at  51,  and 
Railways  General  at  4.  There  was  some  weakness  in  the  bond 
department,  particularly  in  Consolidated  Traction  of  New  Jersey 
5s,  which  lost  a  half  point,  selling  down  to  106^. 
Chicago 

The  feature  of  the  recent  market  in  Chicago  has  been  the  sensa- 
tional fall  in  Metropolitan  Elevated  shares.  The  common,  which 

not  long  ago  was  selling  around  40,  and  which  of  late  has  ruled 
around  34,  broke  suddenly  to  27}^,  while  the  preferred  dropped  with 
equal  violence  from  81  to  7654.  These  are  by  far  the  lowest  prices 
of  the  past  twelve  months.  The  decline  is  ascribed  to  reports  that 
the  company  is  not  earning  its  dividends  on  the  preferred  shares, 
and  that  it  has  been  drawing  upon  its  surplus  for  recent  distri- 
l)utions  to  the  stockholders.  Although  the  new  connection  of  the 
line — the  Aurora,  Elgin  &  Chicago — is  now  furnishing  1200  extra 
passengers  daily,  with  the  promise  of  a  further  considerable  increase 

later  on,  the  financial  aspects  of  the  company's  late  extensions  and 
purchases  are  disliked  in  speculative  circles.  Sales  are  reported  in 
South  Side  Elevated  at  loSyi  and  in  Lake  Street  at  5%.  The 
surface  road  stocks  have  made  a  better  record  during  the  last  two 
weeks.  On  light  dealings  Union  Traction  common  rallied  from 
ioj4  to  II,  West  Chicago  from  83  to  85,  and -City  Railway  from 
212  to  215.  It  is  said  that  the  last-named  company  is  willing  to 
accept  any  fair  proposition  that  may  be  made  for  extending  its 
franchise.  With  the  city  elections,  which  are  being  held  to-day, 
over,  the  matter  will  be  pushed  to  an  immediate  settlement. 

Other  Traction  Securities 

Some  very  sharp  declines  have  occurred  in  the  recent  dealings  in 
the  Boston  traction  stocks.  The  Supreme  Court  of  Massachusetts 
decided  several  days  ago  that  the  Boston  Elevated  Company  may  be 
held  liable  to  damages  for  the  noise  made  by  the  running  of  the 
cars  along  its  structure.  This  extraordinary  ruling  immediately 
caused  elevated  stock  to  drop  from  148  to  142,  with  a  subsequent 
recovery  to  145.  West  End  issues  fell  sympathetically,  the  common 
from  94  to  92,  and  the  preferred  from  115  to  110%.  An  even  more 
severe  decline  has  taken  place  in  the  Massachusetts  Electric  securi- 

ties on  the  announcement  that  the  underwriting  syndicate  in  the 
])roperty  was  dissolved.  The  common  stock  broke  under  urgent 
li(|uidation  from  34  to  28,  while  the  preferred  plunged  downward 
from  91  to  85.  These  are  by  far  the  most  violent  movements  wit- 

nessed in  the  Boston  traction  market  this  season.  Business  in 
Baltimore  has  been  rather  quiet  and  uneventful.  United  Railways 
common  stock  lost  %,  selling  at  12%,  but  the  income  bonds  held 
steady  at  68,  and  the  general  4  per  cents  at  93^'-  Other  sales  re- 

cently reported  are  Traction  Consolidated  5s  at  102%.  Charleston 
Consolidated  Electric  53  at  90,  Norfolk  Railways  5s  at  iio-)4  and 
iio^-j,  Augusta  Street  Railway  5s  at  i03-}8,  and  City  Passenger  5s 
at  108.  North  American  and  Twin  City  Rapid  Transit  stocks  have 
both  been  very  weak  on  the  New  York  Stock  Exch.ange,  but  there 
is  nothing  besides  general  market  conditions  to  account  for  their 
break.  New  York  curb  sales  for  the  last  ten  days  comprise : 
American  Elevated  at  ̂ i.  Washington  Traction  &  Electric  common 
at  io>i  to  10%,  the  preferred  at  41  and  40,  Interborough  Rapid 
Transit  (full  paid)  at  106^  and  106^,  New  Orleans  common  at 
i3-)4,  American  Light  &  Traction  common  from  57^  to  605^, 
Brooklyn  Rapid  Transit  new  4s  at  83  and  83>{I,  ITnited  Railways  of 
St.  Louis  4s  at  83^,  Nassau  Electric  4s  at  83.  and  New  Orleans 
4V2S,  which,  after  selling  as  low  as  71,  rallied  sharply  to  75. 

There  was  another  quiet  week  on  the  Cleveland  Exchange,  and 
the  sales  numbered  only  1431  shares.    Cleveland  Electric  sold  at 
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84  to  85,  a  decline  from  the  previous  week.  The  extreme  uncer- 
tainty of  the  mayorality  contest  is  reflected  in  the  condition  of  this 

stock,  as  well  as  that  of  the  Cleveland  City  Railway,  which  was 
slightly  weaker  at  105  to  lOSH,  on  sales  of  350  shares.  Cleveland  & 
Southwestern  sold  off  to  but  reacted  before  the  end  of  the 
week  to  26.  Sales  were  234  shares.  These  offerings  seem  to  have 
come  from  a  single  source,  and  it  appears  that  the  liquidation  is 
about  ended.  The  stock  is  considered  to  be  worth  about  30.  Lake 
Shore  advanced  only  slightly,  despite  the  success  of  the  financing 
plan  and  the  removal  of  the  receiver.  The  common  sold  at  14}^ 
and  the  preferred  at  50  to  515/2.  A  small  lot  of  Miami  &  Erie  Canal 
sold  at  30,  and  t^ese  sales  also  looked  like  forced  liquidation. 
Northern  Ohio  Traction  &  Light  sold  as  low  as  23,  but  recovered 
to  24^.  Several  small  lots  of  Western  Ohio  sold  at  25,  the  lowest 
mark  in  many  months.  At  Cincinnati  Exchange  sale  of  stocks 
numbered  about  3600  shares,  and  bonds  sold  to  the  extent  of  about 
$84,000  worth.  The  trend  of  the  entire  market  was  upward.  De- 

troit United  was  the  feature  of  the  week,  and  it  appears  that  brokers 
had  orders  to  buy  all  in  sight  at  around  80.  It  opened  the  week  at 
79H,  and  advanced  steadily  to  84^/2  ;  sales  numbered  1947  shares. 
Cincinnati  Street  Railway  came  in  for  its  customary  activity,  and 
600  shares  sold  at  140^^  to  141.  Toledo  Railways  &  Light  was  also 
quite  active,  sales  being  485  shares,  and  price  advancing  steadily 
from  31 to  3234.  Cincinnati,  Dayton  &  Toledo  declined  on  small 
sales  from  36^  to  345-2.  Columbus  Railway  sold  at  ysyi,  and  Cen- 

tral Market  preferred  at  97  and  975^.  Cincinnati,  Dayton  &  Toledo 
5s  brought  86  and  87,  or  $28,000  worth.  Columbus,  Delaware  & 
Marion  5s  continued  stationary  at  loi  on  $27,500  worth.  Zanes- 
ville  Railway,  Light  &  Power  Company  5s  brought  the  same  figure 
on  $12,000  worth,  Columbus  Railway  5s  brought  no,  and  Northern 
Ohio  Traction  4s  625^. 

Security  Quotations 

The  following  table  shows  the  present  bii]  quoiations  for  the 
leading  traction  stocks,  and  the  active  bond^,  as  compared  with 
two  weeks  ago: 

Closing  Bid 
March  24   April  7 

American  Railways  Company   60  50 
Aurora,  Elgin  &  Chicago    a30  271/2 
Boston  Elevated    147i/>  143 
Brooklyn  R.  T   653/^  67% Chicago  City    212  212 
Chicago  Union  Tr.  (common)    91^  10 
Chicago  Union  Tr.  (preferred)    42  42 
Cleveland  Electric    ggi^  35 Columbus  (common)    74  75 
Columbus  (preferred)    1051^  105% 
Consolidated  Traction  of  N.  J   64  54  " Consolidated  Traction  of  N.  J.  5s   108  107^^ Detroit  United    a86  82 
Electric  People's  Traction  (Philadelphia)  4s   98  98 Elgin,  Aurora  &  Southern    521/,  a53 
Lake  Shore  Electric    121^  141^ Lake  Street  Elevated    5  5 
Manhattan  Railway    138%  137% Massachusetts  Electric  Cos.  (common)    34%  27%, Massachusetts  Electric  Cos.  (preferred)    91%  84 Metropolitan  Elevated,  Chicago  (common)   32  28 
Metropolitan  Elevated,  Chicago  (preferred)   811/2  75 
Metropolitan  Street   *134%  133% New  Orleans  Railways  (common)    14  13^ New  Orleans  Railways  (preferred)    38  _ 
North  American    IO2  95 
Northern  Ohio  Traction  &  Light   25  24% Northwestern  Elevated,  Chicago  (common)   _  _ 
Philadelphia  Rapid  Transit   $   141^  I4 
Philadelphia  Traction    97%  971^ St.  Louis  Transit  (common)    27%  26 South  Side  Elevated  (Chicago)   IO7  106 
Syracuse  Rapid  Transit       
Syracuse  Rapid  Transit  (preferred)    a79  75 
Third  Avenue    122  113 
Toledo  Railway  &  Light       
Twin  City,  Minneapolis  (common)    115%  111% United  Railways,  St.  Louis  (preferred)    81%  79% United  Railways,  St.  Louis,  4s   84%  8314 Union  Traction  (Philadelphia)    47%-  46% 

a  Asked.     »  Ex-Dividend. 

Iron  and  Steel 

The  most  important  development  in  the  iron  trade  is  the  report  of 
the  Steel  Corporation,  made  public  yesterday,  which  shows  for  the 
March  quarter  a  decrease  in  net  earnings  of  $2,000,000  as  compared 

with  last  year.  This,  it  is  explained,  is  due  principally  to  the  con- 
gestion in  freight  traffic,  and  does  not  reflect  adversely  upon  the 

state  of  the  industry  in  general.  The  Iron  Age,  in  its  latest  issue, 
however,  reports  some  improvement  in  the  movement  of  raw 

material  and  products,  referring  to  the  hope  that  "this  source  of  loss 
may  soon  disappear  altogether."  A  cut  of  $1  per  ton  in  Southern 
pig-iron  has  also  been  a  noteworthy  event.  It  is  the  first  definite 
response  made  to  the  competition  which  has  lately  been  growing 
on  the  part  of  foreign  producers.  The  reduction,  according  to 
present  indications,  will  probably  pretty  well  exclude  foreigners 
from  our  market.  Official  quotations  are  as  follows.  Bessemer  pig 
$22  to  $22.50,  Bessemer  steel  $30.50,  steel  rails  $28. 

Metals 

Quotations  for  the  leading  metals  are  as  follows :    Copper,  lake, 
i4!/2  cents;  tin,  pig,  295^2  cents;  lead,  4%  cents,  and  spelter,  55/^  to 

cents. 

THAT  NEW  JERSEY  CONSOLIDATION 

To  the  plans  for  merging  the  electric  railway  interests  of  New 
Jersey,  as  to  the  making  of  books,  there  seems  to  be  no  end.  The 
latest  plan  is  for  the  organization  of  a  holding  company  to  take 
over  the  electric  railways  in  North  Jersey,  as  well  as  the  electric 
light  and  gas  companies.  The  principals  in  this  latest  merger  plan 
are  the  Prudential  Insurance  Company,  the  Equitable  Life  As- 

surance Society  of  New  York,  and  the  United  States  Gas  Im- 
provement Company,  of  Philadelphia,  with  the  Fidelity  Trust 

Company,  of  Newark,  to  finance  the  new  concern. 
The  original  proposition  for  the  purchase  of  the  North  Jersey 

Street  Railway  Company  was  made  by  Thomas  Nevins,  of  Orange, 
whose  scheme  was  to  raise  $5,000,000  for  a  cash  payment  on  the 
purchase  or  lease.  This  proposition  is  said  to  have  been  rejected. 
The  plan  of  a  merger  was  then  projected,  and  a  sub-committee  of 
the  committee  of  the  directors  formulated  a  plan  which  was  sub- 

mitted to  the  representatives  of  all  the  interests  involved. 
The  companies  represented  in  the  proposed  merger  are  said  to 

be  the  North  Jersey  Street  Railway  Company,  capital  $15,000,000, 
par  value  of  stock  $100;  Jersey  City,  Hoboken  &  Paterson  Rail- 

way Company,  capital  $20,000,000,  par  value  $100;  Orange  &  Pas- 
saic Valley  Street  Railway  Company,  capital  $1,000,000,  par  value 

$100;  the  Gas  &  Electric  Company  of  Bergen  County,  authorized 
capual  $2,000,000,  shares  $100;  the  Paterson  &  Passaic  Gas  & 
Electric  Company,  authorized  capital  $5,000,000,  par  value  stock 
100;  Essex  &  Hudson  Gas  Company,  capital  $6,500,000,  par  value 
stock  $100;  Hudson  County  Gas  Company,  capital  $10,500,000,  par 
value  shares  $100;  Gas  Light  Company  of  New  Brunswick,  capital 
$400,000  stock,  $500,000  bonds;  Central  Electric  Company,  capital 
$750,000  bonds,  $750,000  stock,  par  value  $100;  Shore  Electric 
Company,  capital  $76,000,  par  value  $100;  Consolidated  Gas  Com- 

pany of  New  Jersey,  capital  $100,000,  bonds  $971,000,  par  value 
stock  $100;  United  Electric  Company  of  New  Jersey,  capital  $20,- 
000,000;  bonds,  $16,239,500,  par  value  stock  $100  (the  corpora- 

tion taking  in  twenty-one  corporations  doing  business  in  Essex, 
Hudson,  Bergen,  Union  and  Morris  counties);  South  Jersey  Gas, 
Electric  &  Traction  Company,  capital  $6,000,000,  bonds  $6,000,000, 
par  value  stock  $100;  Elizabeth,  Plainfield  &  Central  New  Jersey 
Railway  Company,  capital  $3,000,000,  bonds  $1,500,000,  par  value 
stock  $100. 

SIEMENS-SCHUCKERT  ELECTRIC  COMBINE 

The  arrangements  for  the  amalgamation  of  Siemens  &  Halske 
and  Schuckert  &  Company,  which  have  hetn  drafted  under  the 
auspices  of  the  Deutsche  Bank,  have  now  been  completed,  and  the 
details  made  public.  The  capital  of  the  amalgamated  company 
is  to  be  M  90,000,000,  of  which  Siemens  &  Halske  will  be  assigned 
M  45,050,000  and  Schuckert  &  Company  M  44,950,000.  Of  the 
total,  M  80,000,000  will  be  paid  up  in  full.  The  business  will  be 
taken  over  at  their  book  values  as  from  April  i,  and  will 
stand  for  those  amounts  respectively  in  the  accounts.  The  profits 
after  the  first  six  years,  which  are  to  be  considered  as  a  transition 
period,  are  to  be  divided  in  the  proportion  of  55  per  cent  to 
Siemens  and  45  per  cent  to  Schuckert.  Each  firm  is  responsible 
for  its  own  outstanding  liabilities,  and  will  also  bear  individually 
the  loss  of  any  assets  which  may  not  be  recovered.  These  condi- 

tions have  still  to  be  approved  by  general  meetings  of  the  proprie- 
tors of  the  respective  concerns,  but  there  seems  to  be  no  doubt 

that  they  will  be  accepted. 
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METROPOLITAN  ELEVATED  ANNUAL  MEETING,  CHICAGO 

The  Metropolitan  West  Side  Elevated  Railway  Company  held 
its  annual  stockholders  meeting  at  Chicago  April  4.  The  follow- 

ing statements  of  the  financial  condition  of  the  company  were 
made  for  the  years  ending  Feb.  28,  1902  and  1903: 

EARNINGS 
1903  1902 

Passenger                                                                          $1,976,326  $1,695,243 

Miscellaneous                                                                         63,679  58,070 

Totals   •   $2,040,005  $1,753,313 
EXPENSES. 

Maintenance  of  way    $55,306  $45,931 
Maintenance  of  equipment    137,118  80,057 
Conducti;ig  transportation    670,737  527,086 
General  expenses    89,544  84,135 

Totals                                                                          $952,707  $737,209 

Surplus  

earnings                                                                 1,087,297  1,016,103 

INCOME  ACCOUNT— CREDITS. 
Balance  from  previous  year                                                  $31,838  $54,089 

Surplus  

earnings                                                                1,087,297  1,016,103 

Interest  and  other  credits                                                       9,524  6,640 

Totals    $1,128,660  $1,074,833 
CHARGES. 

Rental  Pennsylvania  Company  (.crossing)   $11,900  $11,900 
Rental  Uriion  Consolidated   20,351  20,351 
Rental  (loop)    198,054  169,860 
Taxes    140,870  149,335 
Interest  on  bonds    454,618  392,320 

Totals    $825,794  $743,776 
Balance  of  income   392,866  331,057 
Less  accident  Nov.  19,  1901   11,091  37,976 
Loss  by  fire  above  insurance  (prior  to  present  fiscal 
year)    19,676   

Balance  for  stock    $272,098  $293,081 
Dividends  (3  per  cent)    261,243  261,243 

Balance  forward                                                        $10,855  $31,838 
The  balance  sheet  as  of  Feb.  28  compares  as  follows: 

ASSETS 
1903  1902 

Cost  of  road  and  equipment  $28,988,401  $26,018,669 
Bonds  in  treasury  (turned  over  by  purchasing  com- 

mittee for  improvements  and  betterments)                      192,000  192,000 
Preferred  stock  (turned  over  by  purchasing  committee 

for  improvements  and  betterments)                                 291,930  291,900 
Securities  on  hand  for  completion  of  reorganization....          4,124  26,461 

C
a
s
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 298,172  

331,736 

Material  (fuel  and  supplies)                                                    37,572  21,728 
Due  from  individuals  and  companies                                    46,018  34,678 
Due  from  agents  .-e....          6,409  5,188 
Other  assets  (unexpended  insurance,  etc.)                           14,436  15,095 
Trustee  extension  bonds                                                      76,537  100,205 

Totals    $29,955,572  $27,037,662 
LIABILITIES 

Balance  profit  and  loss   $10,855  $31,838 
Preferred  stock    9,000,000  9,000,000 
Common  stock    7,500,000  7,500.000 
First  mortgage  bonds    10,000,000  10,000,000 
Extension  bonds    3,000,000   
Coupons  unpaid    32,72l1  107,500 
Interest  accrued,  not  due   45,843  32,693 
Dividends  uncalled  for   130,700  87,167 
Pay  checks    30,386  25,582 
Audited  vouchers    69,011  85,246 
Due  individuals  and  companies   8,094  7,813 
Taxes  accrued,  not  due   120,675  129,874 
Unused  insurance    3,564  29,276 
Unearned  passenger  balances  (tickets  sold,  not  used)..  787  671 
Rail  reserve    2,932   

Totals   $29,955,572  $27,037,662 

From  this  it  will  be  seen  that,  while  there  was  a  gratifying  in- 
crease in  the  earnings,  the  surplus  was  seriously  cut  into  by  inter- 

est on  additional  bonds  issued,  loss  by  fire  and  payment  of  claims 
on  the  accidents  occurring  in  the  memorable  fog  of  Nov.  19,  1901. 
President  McAllister  reviewed  the  new  work  of  the  company  as 
follows: 

During  the  year  we  opened  the  two  extensions  which  were  un- 
der construction  at  the  end  of  the  last  fiscal  year.  The  Douglas 

Park  extension,  from  about  Campbell  Avenue  to  Fortieth  Avenue, 
a  distance  of  about  1.85  miles,  was  fully  in  operation  on  June  16, 
1902.    The  Garfield  Park  extension,  from  Forty-Eighth  Avenue  to 

Fifty-Second  Avenue,  a  distance  of  one-half  mile,  was  completed 
and  in  operation  on  Aug.  25,  1902.  The  Garfield  Park  addition 
was  particularly  built  to  connect  with  the  Aurora,  Elgin  and 
Chicago  Railway 

Your  board  of  directors,  fully  appreciating  the  congested  condi- 
tion of  street  and  elevated  terminal  facilities  during  what  are 

known  as  the  "rush  hours,"  deemed  it  advisable  to  procure  addi- 
tional property  for  terminal  purposes  as  near  as  possible  to  the 

heart  of  the  city  to  relieve  this  condition  on  the  Metropolitan  Rail- 
way. To  this  end  a  strip  of  property  was  purchased  between  Van 

Buren  and  Jackson  Streets  on  the  south  and  north,  and  between 
Fifth  Avenue  and  Market  Street  on  the  east  and  west,  and  an  ordi- 

nance was  also  procured  from  the  City  Council  to  cross  the  streets 
necessary  to  build  a  terminal  station  fronting  on  Fifth  Avenue. 
The  preliminary  steps  for  procuring  this  terminal  have  been  taken, 
and  the  contract  for  the  construction  has  been  let,  and  we  hope  to 
have  some  direct  benefit  from  it  as  well  as  relief  in  the  congested 
hours  in  the  early  fall  of  this  year. 

 *^  

RAILWAY  BILLS  IN  NEW  YORK 

Believing  that  they  see  in  the  six  street  railway  bills,  now  before 

the  Legislature  of  New  York,  a  scheme  to  put  through  a  "grab," the  most  important  feature  of  which  is  the  wresting  of  control  of 
franchises  from  the  city  authorities,  the  Corporation  Counsel  of 
New  York,  and  other  officials  of  that  city,  have  entered  at  Albany 
a  strenuous  protest  against  the  passage  of  the  measures.  The 
measures  are  known  as  the  Godsell,  L'Hommedieu,  Foley,  Grady, Bedell  and  Cadin  bills.  The  Godsell  bill  creates  two  classes  of 
street  railway  companies,  and  renders  nugatory,  to  a  large  ex- 

tent, the  provisions  of  the  railroad  law  as  one  of  these  classes. 
It  is  claimed  by  those  opposing  this  measure  that  by  its  terms 
corporations  formed  before  the  passage  of  the  railroad  law,  in 
1890,  have  right  and  immunities  which  are  not  given  to  the  cor- 

poration that  have  come  into  existence  since  the  passage  of  that 
act. 

The  L'Hommedieu  bill  amends  Section  93  of  the  Railroad  law. 
By  section  77  of  the  city  charter,  the  City  of  New  York  is  ex- 

pressly exempted  from  the  efifect  of  this  section.  The  city  officials 
of  New  York  believe  they  see  in  this  amendment,  which  extends 
until  1906,  the  consents  of  the  towns  and  villages  now  included  in 
the  present  city  of  New  York,  a  scheme  to  ratify  the  old  grant 
to  the  Pelham  Railway  Company,  given  by  the  town  of  Pelham 
prior  to  the  incorporation  of  one-half  the  town  in  Greater  New 
York,  what  is  now  Pelham  Park;  and  also  to  the  Westchester 
Electric  Company,  which  got  a  grant  from  the  old  town  of  West- 

chester; and  enable  the  Metropolitan  Street  Railway,  of  New 
York,  to  build  from  Fordham  through  the  Bronx  Park,  the  Bronx 
and  Pelham  parkways,  and  through  Pelham  Park  to  the  city  line. 
The  Foley  bill  deals  with  the  manner  in  which  the  penalties, 

provided  by  Section  104  of  the  Railroad  law,  should  be  enforced, 
and  provides  that  the  penalties  shall  be  recovered  on  the  suit  of 
the  Attorney-General,  and  deprives  the  party  aggrieved  of  the 
right  of  action  as  now  provided. 

The  Grady  bill  is  the  one  in  which  the  city  officials  of  New  York 
think  they  see  the  bugaboo  of  legislative  control  of  city  franchises. 
The  Bedell  bill  amends  section  13  of  the  Railroad  law.  It  ex- 

cludes underground  railway  corporations  from  the  benefits  of  the 
section  as  it  now  stands.  The  'bill  provides  the  extension  of  a 
route  of  a  railroad  and  the  change  of  its  termini  to  places  in  coun- 

ties adjoining  the  counties  named  in  its  certificate  of  incorporation. 
The  Cadin  bill  amends  section  91  of  the  Railroad  law  by  provid- 

ing that  in  cases  where  the  local  authorities  have  consented  to 
the  construction  and  operation  of  a  street  railroad  upon  a  certain 
route,  and  the  railroad  company  has  constructed  and  operated  its 
road  only  upon  a  portion  of  such  route,  its  right  to  construct  and 
operate  the  road  upon  such  portion  shall  not  be  afifected  by  the 
failure  to  construct  and  operate  upon  the  remaining  portion. 

 ♦"♦^»  

THE  low; FARE  CASES  AT  CLEVELAND 

The  low  fare  cases  which  have  been  hanging  fire  in  Cleveland 
for  several  years  have  been  taken  to  the  United  States  Supreme 
Court.  Several  years  ago  the  City  Council  passed  ordinances  re- 

ducing the  fares  on  two  city  lines  to  seven  tickets  for  25  cents. 
The  railway  companies  immediately  applied  for  an  injunction  be- 

fore the  United  States  Circuit  Court.  Temporary  injunctions 
were  granted,  and  on  March  11,  1901,  the  injunctions  were  made 
permanent.  The  city  was  given  two  years  in  which  to  appeal  to 
the  highest  court  in  the  country.  The  Circuit  Court  held  that  the 
ordinance  was  in  violation  of  the  United  States  Constitution  and 
amounted  to  a  confiscation  of  property. 
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THE  LAKE  SHORE  FINANCED 

After  many  discouraging  vicissitudes  the  financing  of  the  Lake 
Shore  Electric  Railway  Company,  of  Cleveland,  has  been  com- 

pleted, and  by  order  of  Judge  Wing,  of  the  United  States  Court, 
the  receivership  was  terminated  April  i,  when  Mr.  Albion  E. 
Lang,  who  was  appointed  receiver  in  January  1902,  was  dis- 
charged. 
The  situation  which  for  many  weeks  has  amounted  to  a  dead- 

lock was  relieved  by  the  Everett-Moore  syndicate  individually 
subscribing  to  9,000  shares  of  preferred  stock  at  sixty.  It  will  be 
remembered  that,  as  outlined  in  the  March  21  issue  of  The  Street 
R.\iLWAY  Journal,  many  of  the  smaller  preferred  stockholders 
declined  to  subscribe  to  their  pro  rata  of  the  new  issue  of  pre- 

ferred stock,  and  imtil  this  had  been  accomplished  the  Cleveland 
syndicate  of  banks,  headed  by  the  American  Trust  Company,  de- 

clined to  take  the  bond  issue  of  $1,750,000  necessary  to  remove  the 
receivership.  At  a  meeting  held  March  30  the  following  directors 
were  chosen:  Horace  E.  Andrews,  H.  P.  Mcintosh,  E.  G.  Tillott- 
son,  E.  V.  Hale,  S.  F.  Haserot,  J.  R.  Nutt,  H.  A.  Everett,  E.  W. 
Moore  and  Barney  Mahler.  Six  of  the  above-mentioned  gentle- 

men represent  the  syndicate  of  trust  companies  that  purchased  the 
new  bond  issue.  As  all  of  the  old  officers  have  resigned,  this 
leaves  the  control  of  the  property  in  the  hands  of  the  Cleveland 
banks,  the  majority  of  the  stock  having  been  pooled  for  five  years. 
H.  A.  Everett,  Barney  Mahler  and  Horace  E.  Andrews  are  spoken 
cf  as  the  probable  executive  officers,  and  it  is  probable  that  Fred. 
Coen  and  F.  J.  Stout  will  be  re-elected  treasurer  and  general  man- 

ager, respectively.  The  offices  of  the  company  are  to  be  removed 
at  once  from  Toledo  to  Cleveland. 
From  the  money  derived  from  the  sale  of  the  preferred  stock 

and  the  new  bond  issue,  the  company  is  enabled  to  pay  all  its 
debts,  and  has  $400,000  in  the  treasury  for  betterments.  A  portion 
of  this  money  will  be  used  in  immediate  improvements.  Ten  new 
cars  have  already  been  ordered,  and  the  line  will  be  double-tracked 
between  Cleveland  and  Lorain.  Improvements  will  be  made  for 
the  Sandusky  city  lines  and  a  new  sub-station  will  be  erected  at 
Vermillion,  while  additional  equipment  will  be  installed  at  Belle- 
vue.  It  is  also  quite  probable  that  a  branch  line  will  be  built  from 
Elmore  to  Port  Clinton  and  Cedar  Point  over  a  right  of  way  al- 

ready secured.  Additional  motor  equipment  has  been  ordered, 
giving  all  cars  four  motors,  thus  enabling  the  Cleveland-Toledo 
cars  to  run  through  without  change.  Under  the  present  arrange- 

ment passengers  change  cars  at  Norwalk  on  account  of  the  cars  of 
the  western  end  having  but  two  motors.  Wages  of  all  employees 
have  been  raised  one  cent  an  hour,  making  them  equal  to  other 
Cleveland  interurbans.  It  has  been  decided  to  push  the  freight 
business  and  to  operate  the  freight  cars  only  at  night,  thus  giving 
full  power  to  the  passenger  service  during  the  day  time. 

The  indebtedness  of  the  company  now  consists  of  $7,000,000  gen- 
eral mortgage  bonds,  of  which  $4,892,000  is  outstanding.  The  cap- 
ital stock  consists  of  $3,000,000  five  per  cent  cumulative,  one-half 

of  which  has  just  been  issued,  and  $4,500,000  common  stock.  Dur- 
mg  1902  the  property,  in  an  unfinished  condition,  earned  $455,352. 
a  gain  of  $97,171  over  the  previous  year.  The  earnings  for  the 
month  of  March,  1903.  were  about  $40,000,  an  increase  of  thirty 
per  cent  over  the  same  period  last  year.  The  system  includes  160 
miles  of  single  track. 

SPIRITED  RAILWAY  MOVE  IN  LOS  ANGELES 

A  franchise  application  was  filed  with  the  City  Council  of  Los 
Angeles,  Cal.,  on  March  27  by  William  M.  Garland,  real  estate 
broker,  and  his  attorney,  Clarence  A.  Miller.  Messrs.  Garland 
and  Miller  ask  that  there  be  offered  for  sale  privileges  over  81 
miles  of  streets.  (164  miles  of  single  track),  for  a  new  electric  rail- 

way system,  with  3-cent  fares  and  transfers  io  all  parts  of  the  city. 
In  the  application  are  outlined  forty-two  franchise  routes. 

Messrs.  Garland  and  Miller,  the  nominal  applicants  for  the  fran- 
chise, are  reputable  citizens  of  solid  standing,  and  backing  them 

are  understood  to  be  U.  S.  Senator  Clark  and  several  prominent 
Eastern  street  railway  men. 

■   ♦^.»  

THE  METROPOLITAN  SUIT 

The  hearing  of  William  N.  Amory's  action  against  H.  H.  Vree- 
land,  president  of  the  Metropolitan  Street  Railway  Company,  of 
New  York,  as  the  first  step  in  a  prosecution  for  criminal  libel, 
was  resumed  April  i  before  Magistrate  Barlow  in  the  Tombs  Po- 

lice Court,  and  though  it  resulted  in  thrashing  over  again  the  testi- 
mony given  earlier  in  the  trial,  it  also  threw  light  on  the  conten- 

tion from  new  points  of  view. 
The  most  important  development  of  the  case,  on  April  i,  the 

fourth  day  of  the  hearing,  was  that  Mr.  Amory's  purpose  to  throw 
the  Metropolitan  Street  Railway  Company  into  the  hands  of  a 
receiver  through  the  combined  effects  of  criminal  prosecution  and 
civil  suits,  had  been  carried  to  the  point  that  Mr.  Amory  and  his 

associates  in  the  'actions  against  the  Metropolitan  Company  in 
confident  anticipation  of  success  for  their  plans,  actually  had  be- 

gun to  figure  on  and  arrange  among  themselves  for  the  distribu- 
tion of  the  salaried  places  that  would  be  open  to  them  after  the 

road  was  put  in  a  receiver's  hands. 
In  spite  of  Mr.  Amory's  assertion  that  all  his  vigilance  and  work 

in  investigating  the  affairs  of  the  Metropolitan  Road  had  been  in 
the  interest  of  the  public  and  the  stockholders,  and  with  a  view 
to  punishing  persons  who  Mr.  Amory  alleged  had  been  guilty  of 
frauds  and  dishonesty  in  the  management  of  a  great  corporation's 
affairs,  it  also  was  proved  that  some  of  the  investigator's  asso- 

ciates in  his  labor  of  exposure  had  speculated  in  the  stocks  of  the 
Metropolitan  Company  by  selling  "short"  just  at  the  time  when 
the  suits  for  the  appointment  of  a  receiver  were  expected  to  be 
filed,  and  when  there  was  publication  of  the  facts  alleged  by  Mr. 
Amory  concerning  the  mismanagement  of  the  corporation's  af- fairs. 

When  the  case  was  called  on  April  2,  counsel  for  Mr.  Arjiory, 
after  a  plea  of  illness  for  his  client,  secured  an  adjournment  of  the 
case  until  3  p.  m.,  Wednesday,  April  8. 

.  
EXHIBITS  AT  THE  SARATOGA  CONVENTION 

Secretary  Penington,  of  the  American  Street  Railway  Associa- 
tion, has  issued  a  notice  to  all  who  propose  to  make  exhibits  at 

the  Saratoga  convention,  Sept.  2-4,  1903.  The  circular  gives  the 
substance  of  the  arrangements  made  by  the  executive  committee 
at  the  meeting  held  last  February,  and  which  are  as  follows :  The 
exposition  will  be  held  at  the  Grand  Union  Hotel,  with  all  the 
light  and  power  required.  The  convention  will  also  be  held  in  the 
hotel,  thus  insuring  the  attention  of  all  delegates  and  visitors  to 
the  exhibits. 
The  income  from  the  sale  of  space  will  go  to  the  American 

Street  Railway  Association.  The  executive  committee  of  the  as- 
sociation has  fixed  the  price  at  10  cents  per  square  foot,  and  ruled 

that  no  space  of  less  than  100  sq.  ft.  will  be  assigned,  but  appli- 
cants may  have  as  many  multiples  of  this  quantity  as  they  wish, 

all  in  one  body.  Payment  for  space  should  be  made  to  T  C.  Pen- 
ington, Secretary  and  Treasurer  of  the  American  Street  Railway 

Association,  No.  2020  State  Street,  Chicago,  111. 
Applications  for  space  should  be  made  to  Frank  M.  Cozzens, 

Saratoga  Springs,  New  York,  chairman  committee  on  exhibits. 
Proposing  exhibitors  are  requested  to  state  in  their  application  for 
space,  the  shape  desired,  number  of  feet  wide  and  long,  and  the 
committee  on  exhibits  will  comply  with  the  request  if  possible. 

It  is  earnestly  requested  that  all  exhibits  shall  be  in  place  and  all 
work  finished  by  Tuesday  evening,  Sept.  i,  which  is  the  evening 
prior  to  the  opening  of  the  convention.  Watchmen  will  be  in 
charge  of  the  building  and  grounds,  so  that  the  exhibits  will  be  safe. 

All  articles  intended  for  exhibition  should  be  delivered  at  the 
Grand  Union  Hotel,  Saratoga,  New  York,  by  the  agent  or  owner, 
and  at  his  expense ;  but  the  local  committee  has  made  arrangements 
with  the  Tooley  Brothers  Company  to  haul  and  deliver  all  ship- 

ments to  and  from  the  building,  if  desired,  at  low  rates.  All  goods 
should  be  addressed  to  the  exhibitor  himself,  care  of  the  Tooley 
Brothers,  Saratoga  Springs,  New  York.  The  exhibitor  should  then 
send  this  company  the  bill  of  lading,  or  advice  of  shipment,  and 
should  in  all  cases  prepay  transportation  charges. 

Articles  as  received  will  be  placed  on  the  proper  exhibit  space  if 
the  number  of  the  space  is  marked  on  the  boxes.  The  assignment 
of  space  will  be  mailed  to  exhibitors  in  ample  time  before  shipment. 
All  electrical  connections  for  power  and  extra  lights  must  be  made 
at  the  expense  of  the  exhibitor. 

The  association  expects  a  large  exhibit,  and  perhaps  it  would  be 
in  the  interest  of  the  exhibitors  to  make  arrangements  to  have  the 
exhibits  open  in  the  evening,  as  the  space  is  well  lighted,  and  the 
electrical  companies  expect  to  make  a  large  display. 

Space  should  be  applied  for  by  July  i.  Assignments  will  be  made 
as  promptly  as  possible,  and  exhibitors  will  be  notified  of  their 
location.  Exhibits  of  like  character  will  be  grouped  together  and 
space  will  be  assigned  in  the  order  of  application. 
The  committee  on  exhibits  will  make  contracts  with  carpenters, 

electrical  workers  and  laborers,  at  regular  prices,  so  the  exhibitor^ 
will  not  be  overcharged  for  lumber,  labor,  etc. 

Each  afternoon  and  evening  of  the  convention  has  been  set  apart 
for  the  examination  of  the  exhibits.  As  the  exhibits  will  be  at 
the  hotel,  which  will  take  care  of  most,  if  not  all,  delegates,  they 
are  sure  to  be  examined  by  all.  Light  exhibits  will  be  displayed 
on  the  veranda  of  the  hotel,  heavy  ones  in  the  court.    Those  in  the 
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court  will  be  covered  to  protect  them  from  storms,  and  the  front 
of  the  verandas  will  be  covered.  Cars  and  sweepers  can  be  left  on 
side  track  within  a  block  of  the  hotel. 

The  headquarters  of  the  association  will  be  at  the  Grand  Union 
Hotel.  Other  first-class  hotels  are :  United  States,  Anicrican- 
Adelphi,  Congress  Hall,  Worden,  Kensington  and  a  number  of 
others. 
The  executive  conuuijltec  round  the  local  representatives  at 

Saratoga  so  enthusiastic  as  to  the  coming  meeting,  and  so  hos- 
pitable in  their  greeting  that  sitccess  is  assured.  The  location  is  so 

central  and  accessible,  and  the  inquiries  and  information  already 
received  being  so  encouraging,  an  unusually  large  attendance 
seems  guaranteed. 

The  anqual  dinner  will  be  held  Friday,  Sept.  4.  Tickets  will  be 
sold  at  the  actual  cost  to  the  association.  The  railroads  will  sell 
tickets  on  the  certificate  plan.  Certificate  should  be  secured  in 
the  usual  way  and  left  witli  the  clerk  the  first  day  of  the  con- 

vention, when  registering.  It  wili  be  signed,  vised  and  ready  on 
Thursday,  Sept.  3,  1903. 

Manufacturers  are  urged  to  make  their  arrangements  and  appli- 
cations for  space  as  above  described  as  promptly  as  possible. 

INCREASE  IN  WAGES  AT  BALTIMORE 

The  United  Railways  &  Electric  Company,  of  Baltimore,  has 
issued  an  order  raising  the  wages  of  its  2,000  motormen  and  con- 

ductors. The  increase  amounts  to  an  average  of  about  nine  per 
cent.  The  scale  is  graduated,  so  that  the  wages  run  from  $1.86 
to  $2  a  day,  according  to  the  length  of  time  the  employe  has 
been  in  the  service. 

The  following  is  the  official  order: 
THE  UNITED  RAILWAYS  AND  ELECTRIC  COMPANY, 

OFFICE  OF  THE  GENERAL  MANAGER. 
General  Order  No.  201,  to  Motormen  and  Conductors: 
By  authority  of  the  board  of  directors  of  this  company  tlie  management, 

in  recognition  of  the  loyaUy  and  efficiency  of  its  car-service  employees,  herejjy 
aninotinces  the  following  increases  in  tlie  rates  of  pay  of  such  employees,  lo 
take  effect  this  date,  the  same  to  continue  until  further  notice: 

Class  No.  1  will  comprise  men  who  have  been  in  the  service  less  than  one 
year — known  as  first-year  service  men — and  will  be  paid  15^^  cents  per  hour. 

Class  No.  2  will  comprise  men  who  have  been  continuously  in  the  service 
more  than  one  year  and  less  than  two  years — known  as  secona-year  service 
men — and  will  be  paid  16  cents  per  hour. 

Class  No.  3  will  comprise  men  who  have  been  continuously  in  tlie  service 
more  than  two  years,  and  will  be  paid  16  2-3  cents  per  hour. 
To  designate  those  of  our  men  who  have  been  in  the  service  more  than 

three  years  a  single  silver  stripe  wul  be  placed  on  the  left  sleeve  of  the  uniform 
coat.  After  five  years  of  continuous  service  the  silver  stripe  will  be  replaced 
with  a  gold  stripe,  and  for  every  five-year  period  thereafter  an  additional  gold 
stripe  will  be  placed. 

The  cost  of  these  stripes  and  tlie  expense  of  placing  them  upon  the  uniforms 
will  be  borne  by  the  company. 

If  the  subject  of  an  increase  in  wages  were  considered  solely  from  the 
standpoint  of  the  company's  ability  to  make  an  increase,  the  earnings  of  the 
system  would  not  justify  it;  but  it  is  hoped  that  with  the  hearty  co-operation 
of  every  individual  in  the  car  service  the  public  patronage  will  be  increased 
and  the  number  of  accidents  reduced  sufficiently  to  justify  the  above  action. 

(bigned)    Wii.  A.  House, 
April  1,  1903.  General  Manager. 
Under  the  previous  rate  the  men  received  $1.77  each  for  a  day 

of  twelve  hours.  Under  the  new  schedule  men  who  have  been  in 
the  service  less  than  one  year  will  receive  $1.86,  those  who  have 
been  with  the  company  over  one  year  $1.92,  and  after  two  years 
they  will  receive  $2.  Mr.  William  A.  House,  general  manager  of 
the  company,  said  that  the  idea  in  fixing  a  sliding  scale  was  to 
hold  out  an  inducement  to  the  men  to  remain  with  the  company 
and  discharge  their  duties  faithfully. 

The  new  rate  will  be  retroactive  in  that  the  men  will  he  at  once 
placed  on  the  salary  designated  for  the  time  they  ha\'e  been  with 
the  company,  and  the  service  stripes  will  be  placed  on  the  sleeves 
of  those  entitled  to  wear  them  at  once. 

 4^^^  

TO  ENLARGE  NEW  YORK'S  SPENDING  POWER 

A  bill  has  been  introduced  at  .'\lbany  to  amend  the  Rapid  Tr.nn- 
sit  law  of  New  York  by  eliminating  the  provision  tliat  the  amnunt 
■expended  by  the  city  for  underground  roads  shall  not  exceed  $50.- 
000,000  If  the  law  is  not  amended  the  Rapid  Transit  Commis- 

sion can  not  make  provision  for  the  construction  of  extensions  of 
the  subway  now  under  construction  or  for  extensions  to  the  tun- 

nel road  to  Brooklyn.  Corporation  Counsel  Rives,  of  New  York, 

thus  explains  the  amendment:  "The  city  already  has  contracted 
to  spend  for  the  existing  road,  with  its  branches,  terminals,  etc., 
and  for  the  Brooklyn  extension,  about  $44,000,000,  and  there  may 

be  some  extras  which  will  bring  the  figure  up  even  a  little  higher. 
It  follows  that  at  the  present  moment  the  city  will  be  unable,  un- 

less the  statute  is  changed,  to  build  any  of  the  much  needed  new 
extensions  of  the  rapid  transit  road.  There  are  some  differences  of 
opinion  among  those  interested  in  the  question  of  the  rapid  tran- 

sit extensions  as  to  just  what  ought  to  be  done  in  the  way  of  addi- 
tional legislation.  All,  however,  concur  that  the  bill  now  in  ques- 

tion must  be  passed,  else  we  can  really  do  nothing.  I  have  there- 
fore drawn  the  bill  at  the  Mayor's  request,  and  I  am  authorized 

tc  say  that  it  represents  not  only  his  views,  but  the  unanimous 
judgment  of  all  of  the  members  of  the  Rapid  Transit  Commis- 

sion." 

NEW  ELEVATED  WAGE  SCHEDULE  IN  NEW  YORK 

On  April  1st  the  JManhattan  Railway  Company  put  into  effect  a 
new  schedule  of  wages  which  provides  for  certain  increases  of 
from  five  to  fifty  cents,  a  day  in  the  wages  of  employees  of  various 
classes.  The  new  schedule  fails  to  grant  all  the  increases  de- 

manded, and  more  notably  fails  tg  grant  *the  demand  for  a  nine- 
hour  day.  The  schedule  is  precisely  the  same  as  the  one  rejected 
by  the  employees  at  a  meeting  held  March  23.  The  new  schedule 
and  the  demands  the  men  made  of  the  company  are  shown  in  the following: 

Station  agents,  $2  a  day;  no  raise  in  pay  asked. 
]\Iotormen,  $3  a  day;  no  raise  in  pay  asked. 
Conductors,  from  $2.30  to  $2.35  a  day;  $2.50  demanded. 
Guards,  $1.50  to  $1.85  a  day;  $2  demanded. 
"Balloon  men,"  or  turnstile  men,  raised  from  $1.50  to  $2  on  de- mand. 

Ticket  choppers  or  gatemen,  $1.25  to  $1.40  a  day  for  the  first 
year,  and  $1.50  thereafter,  according  to  demand. 

Telegraph  operators,  $2.25  a  day;  no  raise  asked. 
Switchmen,  $2.10  to  $2.20  a  day,  and  tower  switchmen  $2.47  'i 

d;iv ;  no  raise  asked. 

RAIL  BONDS  IN  NEW  YORK  SUBWAY 

The  Interborough  Rapid  Transit  Company,  L.  B.  Stillwell,  elec- 
trical director,  has  placed  its  contract  for  rail-bonds  with  The 

Mayer  &  Englund  Company,  of  Philadelphia,  for  its  well-known 
"protected"  bonds. 

The  adoption  of  the  "protected"  rail-bond  for  this  important work  is  the  result  of  most  careful  and  searching  investigation  into 
the  merits  of  the  various  bonds  on  the  market,  and  The  Mayer  & 

Englund  Company  is  to  be  congratulated  upon  its  success  in  se- 
curing such  a  valuable  contrac.  In  view  of  the  fact  that  this  .same 

company  furnished  all  the  rail-bonds  used  by  the  Manhattan  Ele- 
vated, and  that  the  subway  engineering  staff  is  largely  the  same 

as  the  Manhattan,  it  speaks  well  for  the  work  accomplished  on  the 

elevated,  where  more  than  150,000  "protected"  rail-bonds  have  been installed. 

ELECTRIC  RAILWAY  BUILDING  IN  IOWA 

According  to  the  Des  Moines  (la.)  Capitol,  504  miles  of  electric 
railway  will  be  built  in  Iowa  this  year,  if  the  lines  now  in  con- 

templation are  constructed.    Eleven  new  lines  are  projected,  and 
one  extension  of  7  miles  is  to  be  built.    The  projected  lines  are 
the  Cedar  Rapids,  Iowa  &  Southern:   Chariton,  Knoxville  & 

Southern;  Clarinda,  College  Springs  &  Southern  Creston  Elec- 
tric Railway;  Davenport  &  Western;  Des  Moines,  Eldora  & 

Northern;  Iowa  Hermatite;  Iowa  Traction:  Minnesota  &  Iowa 

Electric;  Oskaloosa  &  Tama,  and  Vinton,  Belle  Plaine  &  Inde- 
pendence.   The  Cedar  Rapids,  Iowa  &  Southern  will  build  from 

Cedar  Rapids  to  Iowa  City,  a  distance  of  33  miles.    This  line  will 
be  extended  toward  Burlington.    The  organization  was  perfected 
in  T901.    The  Chariton,  Knoxville  &  Southern  was  organized  to 
build  frnm  Knoxville  to  Chariton,  a  distance  of  28  miles.  The 

Clarinda.  College  springs  &  Southern  will  build  from  Blanchard. 
in  the  southern  part  of  Page  County,  through  College  Springs, 
Clarinda,  Greenfield  and  Winterset  to  Des  Moines,  130  miles.  This 
companv  is  incorporated.     The  Creston  Electric  Railway  will 
build    from    Creston,    Union    County,    to    Winterset,  Madison 
Coi'nty.  a  distance  of  30  miles.    J.  H.  Collins  &  Company,  of 
Chicago,  have  the  contract  for  building  the  road.   The  Davenport 
&  Western  Electric,  incorporated  Jan.  8,  1902,  will  build  from 

Davenport  to  neighboring  cities  in  Iowa.    The  Des  Moines,  El- 
dora &  Northern  Railway  will  build  from  Des  Moines  to  Nevada. 

Grading  has  been  done.    The  Iowa  Traction  will  build  from  Du- 
buque and  Pacific.    The  Minnesota  &  Iowa  Electric  will  build 
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from  Decorah,  la.,  by  way  of  Preston  and  Chatfield,  Minn., 
eventually  to  reach  St.  Paul  and  Minneapolis.  The  distance  to 
Chatfield  from  Decorah,  at  present  the  extent  of  the  work  planned, 
is  47  miles.  The  Oskaloosa  &  Tama  will  build  a  lOO-mile  system 
from  Buxton  through  Oskaloosa,  Montezuma,  Barnes  City,  Mal- 
com  and  Tama,  north  to  Toledo  and  beyond.  The  Vinton,  Belle 
Plaine  &  Independence  Interurban  plans  to  build  between  Vinton, 
Belle  Plaine  and  Independence.  The  Fort  Dodge  Light  &  Power 
Company's  line  is  to  be  extended  from  Fort  Dodge  to  Carbon 
Junction  and  possibly  Coalville,  a  distance  of  7  miles.  Material 
is  purchased  and  surveys  have  been  made. 

STREET  RAILWAY  PATENTS 

UNITED  STATES  PATENTS  ISSUED  MARCH  24,  1903. 

723,240.  Passenger  Conveyer;  D.  A.  Casalonga,  Paris,  France. 
App.  filed  Oct.  10,  1902.  Details  of  construction  of  a  traveling 
platform  conveyor  in  which  a  number  of  different  platforms, 
graded  in  speed,  are  used- 
722.224-  Brake  Shoe;  A.  L.  Streeter,  Chicago,  111.  App.  filed 

March  15,  1901.  The  shoe  is  provided  with  openings  in  its  fric- 
tion-surface, a  layer  of  malleable  iron  disposed  at  the  back  of  the 

shoe,  layers  of  malleable  iron  on  all  exposed  surfaces  of  the  shoe 
extending  from  the  friction-surface  toward  the  back  thereof  and 
relatively  hard  cast-iron  portions. 

723.359.  Controller  for  Street  or  Railway  Cars;  G.  A.  Brooks, 
Covington  Ky.  App.  filed  Dec.  23,  1901.  A  combined  controller 
by  means  of  which  the  air  brake,  the  alarm  and  the  track  sander 
may  all  be  operated  by  the  same  controller  lever,  and  may  also  be 
simultaneously  or  independently  operated. 

723.360.  Trolley  Reverser;  F.  H.  Burnham,  Essex,  Mass.  App. 
f'led  March  10,  1902.  A  device  preventing  the  upward  movement 
of  the  trolley  when  it  leaves  the  wire. 
723,377-  Fare  Register;  J.  W.  Fowler,  Brooklyn,  N.  Y.  App. 

filed  March  17,  1902.    Details  of  construction. 
723,385.  Trolley  Wheel;  N.  T,  Hazen,  Newburyport,  Mass. 

App.  filed  Feb.  5,  1902.  A  device  for  retaining  the  trolley  wheel 
upon  the  wire. 

723,431.  Support  for  Storm  Curtains;  C.  M.  Abbott,  Water- 
town,  Mass.  App.  filed  Oct.  30,  1902.  A  support  preventing  the 
sagging  of  the  front  and  back  curtains  of  a  car  over  the  seats. 

723,441.  Means  for  Operating  the  Points  of  Overhead  Wires  on 
Electric  Railways:  H.  Collins  and  C.  W.  Collins,  Manchester, 
England.  App.  filed  June  9,  1902.  A  switch  in  the  overhead 
trolley  can  be  operated  by  the  motorman  through  mechanical  de- 

vices extending  from  the  track  to  the  overhead  structure. 
723,592.  Electric  Railway;  H.  Edwards,  Boston,  Mass.  App. 

filed  June  16,  1902.  A  sectional  rail  system,  in  which  a  trolley  or 
shoe  passing  along  the  trolley  rail  from  one  section  to  another 
automatically  connects  the  section  upon  which  it  is  entering  with 
the  source  of  power  and  automatically  disconnects  a  section  which 
it  is  leaving. 

723.644.  Semi-convertible  Car;  G.  M.  Brill,  Philadelphia,  Pa. 
App.  filed  Sept.  26,  1901.  Details. 

723,646.  Trolley;  H.  H.  Bryant,  Allegheny,  and  J.  B.  McGraw. 
Pittsburg,  Pa.  App.  filed  Nov.  26,  1903.  A  pair  of  spring-held 
guard  discs,  provided  with  a  guard  prong  or  finger,  are  mounted 
one  at  each  side  of  the  trolley  wheel. 

723,690.  Switch  for  Electric  Railways;  G.  W.  Linder.  Baltimore, 
Md.    App.  filed  Oct.  18,  1902.    Details  of  a  trolley  wire  switch. 

723,727.  Car  or  Vehicle  Propulsion;  P.  Pfeil,  Chicago,  111.  App 
filed  Oct.  14,  1902.  Means  for  utilizing  the  momentum  of  a  car 
to  charge  a  storage  battery  to  be  used  for  lighting  purposes. 

723,756.  Roller  Side  Bearing  for  Cars;  E.  W.  Summers, 
Youngstown,  O.  App.  filed  July  31.  1902.  Comprises  a  plurality 
of  rollers  mounted  on  a  sliding  rocker,  a  bed  upon  which  the 
rocker  is  arranged  to  rock  endwise  and  a  rigid  support  for  said 
bed. 

723,766.  Electric  Headlight  Lamp;  H.  P.  Wellman,  Ashland, 
Ky.  App.  filed  June  4,  1902.  The  magnet  coil,  arc-enclosure, 
clutch,  etc.,  are  compactly  arranged  and  capable  of  being  easily 
removed  from  the  lamp  casing. 

UNITED  STATES  PATENTS  ALLOWED  MARCH  .31,  1903. 

723,852.  Spring  Brake;  J.  A.  Field,  Dunkirk,  N.  Y.  App.  filed 
July  5,  1902.  A  coil  spring  adapted  to  be  thrown  into  engagement 
with  a  car  axle  whereby  the  winding  of  the  spring  gradually  stops 
the  car,  and  the  release  of  the  spring  when  starting  the  car  im- 

parts rotation  to  the  axle. 
723,867.  Switch  Turner  for  Traction  Railway  Cars;  T.  W.  Heat- 

ley,  Cleveland,  O.  App.  filed  Nov.  3,  1902.  A  spring-supported, 
wedge-shaped  bar  mounted  in  the  car  platform  for  engagement 
v.'ith  the  switch  tongue. 

723,907.  Fare  Registering  Apparatus;  G.  A.  Owen,  Springfield, 
Mass.  App.  filed  July  28,  1903.  A  portable  apparatus  to  be  car- 

ried by  the  conductor,  which  registers  as  the  coin  is  deposited 
thierein  by  the  passenger. 

723,916.  Safety  Device  for  Trolley  Car  Fenders;  D.  P.  Powell, 
Denver,  Colo.  App.  filed  July  15,  1902.  A  trip  lever  device  hold- 

ing the  fender  is  so  connected  with  the  reverse  motor-controller 
lever  that  a  pull  on  the  latter  to  reverse  the  car  will  also  drop  the fender. 

722,927-  Wheel  Fender;  B.  F.  Schmoldt  &  F.  C.  Walter,  Cleve- 
land, O.  App.  filed  July  i,  1902.  Two  fenders  arranged  one  in 

advance  of  the  other,  and  means  whereby,  when  the  forward  fender 
comes  in  contact  with  an  object,  the  rear  fender  or  scoop  will 
drop. 

724,090.  Roller  Bearing;  R.  L.  Ellery,  Portsmouth,  N.  H.  App. 
filed  June  7,  1902.  Consists  of  a  series  of  conical  journalless  roll- 

ers, their  axial  centers  being  located  in  the  same  plane  and  radial 
to  the  arc  of  a  circle,  in  combination  with  a  slotted  spacing  frame 
adapted  to  receive  the  conical  rollers  and  keep  them  apart. 

724,099.  Trolley  Wheel;  J.  Hengen,  North  Amherst,  O.  App. 
filed  June  30,  1903.  Details. 
724,194.  Car  Replacer;  T.  Maroney,  Buffalo,  N.  Y.  App.  filed 

May  23,  1902.  A  wrecking  frog  composed  of  an  outer  wall  and 
an  inclined  upper  wall  sloping  from  the  outer  wall  to  the  base 
Ime,  a  depending  lip  formed  on  the  inner  end  of  said  upper  wall 
and  being  adapted  to  enter  the  groove  in  a  railway  track,  and  a 
friction  piece  adapted  to  bear  on  the  upper  flat  surface  of  the  track. 
724,277.  Car  Replacer;  J.  H.  Fowler,  Somerset,  Ky.  App.  filed 

Dec.  5,  1902.  Comprises  a  platform  inclined  from  its  center  down- 
ward and  outward  in  both  directions,  a  box-like  portion  at  one 

end  adapted  to  engage  over  a  railway  rail,  the  top  of  the  box-like 
[lortion  being  provided  with  divergent  channels,  ribs  adapted  to 
conduct  the  car  wheel  flange  to  the  channels,  and  a  deflecting 
block  between  the  ends  of  the  ribs  and  the  inner  ends  of  the  chan- 
nels. 

PATENT   NO.  724,277 

724,358.  Switch  Operating  Device;  J.  M.  Wilbur,  Colorado 
Springs,  Col.  App.  filed  May  12,  1902.  A  small  wheel  for  en- 

gagement with  the  switch  point  is  mounted  on  a  vertical  shaft 
and  operated  from  the  car  platform  by  a  system  of  levers. 
724,359.  Switch  Operating  Mechanism;  J.  M.  Wilbur,  Colorado 

Springs,  Col.  App.  filed  Dec.  31,  1902.  A  modification  of  the 
preceding  patent. 

PERSONAL  MENTION 

MR.  JAMES  A.  STEWART,  general  superintendent  of  the 
Utica  &  Mohawk  Valley  Railroad,  of  Utica,  N.  Y.,  is  dead.  Mr. 
Stewart  was  forty  years  old. 

MR.  JAMES  H.  LAFARRES,  Mayor  of  Bowling  Green,  Ky., 
has  been  appointed  general  manager  of  the  Lake  Erie,  Bowling 
Green  &  Napoleon  Electric  Railway. 

MR.  J.  WILL  STOLL  has  been  elected  treasurer  of  the  Lexing- 
ton Railway  Company,  of  Lexington,  Ky.  Mr.  Stoll  formerly  was 

connected  with  the  banking  interests  of  Lexington. 
MR.  W.  A.  SATTERLEE  has  been  promoted  to  be  assistant 

general  manager  and  Mr.  John  W.  Carter  to  be  general  superin- 
tendent of  the  Metropolitan  Street  Railway  Company  of  Kansas City. 

MR.  CHARLES  S.  BIDWELL,  formerly  with  the  Miami  Val- 
ley Traction  Company,  has  become  general  manager  of  the 

Springfield  &  Xenia  Traction  Company,  of  Springfield,  O.,  and 
will  have  headquarters  in  Springfield. 

MR.  P.  B.  YATES,  formerly  of  the  switchboard  engineering 
department  of  the  General  Electric  Company,  Schenectady,  and 
later  with  Messrs.  Sargent  &  Lundy,  of  Chicago,  has  joined  the 
engineering  staf?  of  Stone  &  Webster,  Boston. 



April  ii,  1903.] STREET  RAILWAY  JOURNAL. 577 

MR.  W.  NEPHSY,  formerly  with  the  Montreal  Street  Railway, 
of  Montreal,  Que.,  has  left  for  Alexandria,  Egypt,  to  take  the 
position  of  general  construction  foreman  for  the  Rambly  Electric 
Company,  under  the  supervision  of  Mr.  F.  N.  Graburn,  who  was 
formerly  connected  with  the  Montreal  company. 

MR.  D.  SUTHERLAND  has  been  appointed  chief  engineer  of 
the  power  house  of  the  Aurora,  Elgin  &  Chicago  Railway  Com- 

pany at  Batavia,  111.  This  power  house  supplies  all  the  sub-sta- 
tions of  that ^ompany.  Mr.  Sutherland  was  formerly  chief  engi- neer of  the  loronto  Street  Railway  power  house. 

MR.  ALBERT  K.  ELLIS,  who  has  heretofore  been  in  charge  of 
the  Appleton  lighting  plant  of  the  Wisconsin  Traction,  Light,  Heat 
&  Power  Company,  of  Neenah,  Wis.,  has  been  appointed  superin- 

tendent of  the  Appleton-Neenah  and  Appleton-Kaukauna  inter- 
urban  lines  of  the  company,  to  succeed  W.  H.  Holcomb,  who  Has 
resigned  to  go  into  business. 

MR.  W.  KELSEY  SCHOEFF,  president  of  the  Cmcinnati  Trac- 
tion Company,  of  Cincinnati,  Ohio.,  has  abandoned  his  proposed 

trip  to  Europe,  and  will  devote  his  time  for  the  next  few  weeks  to 
arranging  routes  of  Cincinnati  lines  so  as  to  eliminate  the  con- 

gested condition  of  Fountain  Square.  Mr.  Schoepf  will  probably 
go  abroad  late  in  the  summer. 
MR.  THOMAS  TAIT,  who  has  been  for  several  years  manager 

of  transportation  of  the  Canadian  Pacific  Railway  Company,  Mon- 
treal, Canada,  has  been  appointed  chairman  of  the  Victorian  State 

Railways,  with  headquarters  at  Melbourne,  Australia.  Mr.  Tait 
will  sail  for  Vancouver  on  May  i,  and  will  take  up  his  position  im- 

mediately on  his  arrival  in  Australia. 

MR.  W.  E.  MOORE  has  resigned  his  position  as  general  super- 
intendent and  engineer  of  the  Augusta  Railway  &  Electric  Com- 

pany and  the  Gas  Light  Company  of  Augusta,  Ga.,  to  take  effect 
on  the  appointment  of  his  successor.  Mr.  Moore  has  accepted  a 
similar  position  with  the  West  Pennsylvania  Railway  &  Lighting 
Company,  of  Pittsburg,  Pa. 

MR.  J.  B.  D'HOMERGUE,  manager  of  the  "Keystone  Hair 
Insulator"  Department  of  the  H.  W.  Johns-Manville  Company, 
100  William  Street,  New  York  city,  sailed  on  March  30th  for  Eng- 

land, where  he  will  make  an  investigation  of  the  trade  for  asbestos 
and  sound-deadening  materials  in  that  country.  Upon  his  return 
in  May,  he  will  be  permanently  located  in  New  York. 

MR.  JOHN  H.  STUDLEY,  of  Charlestown,  Mass.,  is  dead.  Mr. 
Studley  was  one  of  the  best-known  street  railway  men  in  the  East. 
His  street  railway  career  began  si.xty  years  ago,  when,  on  June 
17,  1843,  he  became  faretaker  on  the  old  Charlestown  omnibuses. 
At  one  time  he  was  division  superintendent  of  the  West  End 

Company's  lines  in  Everett,  Maiden,  Medford,  Somerville  and Charlestown. 

MR.  CHARLES  M'CARTY,  of  Sterhng,  III,  formerly  superin- 
tendent of  construction  for  the  Chicago,  Aurora  &  Elgin  Railway, 

has  accepted  the  position  of  assistant  superintendent  of  the  Rock- 
ford  &  Interurban  Railway  Company.  He  will  have  charge  of  the 
overhead  work,  and  the  trackage  of  both  the  city  lines  and  the 
interurban  lines  to  Belvidere  and  Freeport.  Mr.  McCarty  succeeds 
Mr.  Fred  Baylies,  who  has  become  connected  with  a  supply  house  in 
Chicago. 

MR.  C.  V.  WESTON,  M.  A.  S.  C.  E.  and  W.  S.  E.,  of  the  firm 
of  Weston  Brothers,  of  Chicago,  has  been  appointed  chief  engi- 

neer to  take  charge  of  the  contemplated  extensions  of  the  South 
Side  Elevated  Railroad  of  Chicago,  and  is  now  busy  organizing 
his  forces  for  tnat  purpose.  Mr.  Weston  was  chief  engineer  of 
the  Union  Elevated  Loop  and  the  Northwestern  Elevated  Rail- 

road, and  is  undoubtedly  one  of  the  best  qualified  men  for  the 
position  that  could  be  found. 
MR.  W.  WORTH  BEAN,  president  of  the  Benton  Harbor  & 

St.  Joseph  Electric  Railway  &  Light  Company,  has  recently  made 
a  very  elaborate  investigation  into  the  cost  of  operation  of  the 
municipal  electric  lighting  plant  of  St.  Joseph.  The  report  is  pub- 

lished in  the  "Daily  Paladium,"  of  Benton  Harbor,  for  March 
14,  and  indicates  that  the  subject  of  depreciation  had  not  been 
cared  for  carefully  in  the  accounts,  so  that  the  cost  of  lighting  is 
considerably  more  than  that  shown  on  the  face  of  the  report. 
MR.  WILLIAM  LINTERN,  of  the  Nichols-Lintern  Com- 

pany, of  Cleveland,  O.,  has  accepted  the  appointment  of  general 
master  mechanic  of  the  system  of  the  Cleveland  &  Southwestern 
Traction  Company.  Mr.  Lintern  held  the  same  position  for  sev- 

eral years  before  taking  up  the  management  of  the  Nichols- 
Lintern  Company.  Mr.  Lintern  has  been  interested  in  the  me- 

chanical end  of  electric  railway  work  for  fifteen  years,  and  was  the 
inventor  of  a  number  of  devices  now  in  practical  use  on  electric 
railways. 

MR.  H.  A.  FISHER,  general  manager  of  the  Columbus,  Dela- 
ware &  Marion  Railway,  gave  a  complimentary  excursion  to  Strat- 
ford Park  a  few  days  ago  to  a  number  of  prominent  Columbus 

society  people.  A  reception  was  held  in  the  new  Stratford  pavil- 
ion, followed  by  dancing  and  refreshments.  The  trip  was  made 

with  a  view  to  giving  representative  Columbus  people  an  idea  of 
the  attractions  of  the  new  resort.  Stratford  Park  was  described 
ii.  an  article  on  the  Columbus,  Delaware  &  Marion  Railway,  pub- 

lished in  the  Street  Railway  Journal  of  March  21,  1903. 

MR.  JAMES  E.  SIMONS,  formerly  connected  with  the  Pitts- 
burg Coal  Company,  and  more  recently  with  the  Hunt  Foundry  & 

Machine  Company,  of  Pittsburg,  Pa.,  has  resigned  his  position 
with  the  latter  company  to  accept  the  position  of  general  manager 
with  the  O.  M.  Edwards  Company,  Syracuse,  N.  Y.,  assuming 
his  new  position  April  i.  The  Edwards  Company  is  to  be  con- 

gratulated upon  securing  the  services  of  Mr.  Simons,  whose  rail- 
road acquaintance  and  exceptional  ability  will  tend  materially  to 

increase  this  growing  business,  and  Mr.  Simons'  friends  will  be pleased  to  note  his  return  to  the  railroad  field. 
MR.  SAMUEL  HARRIS  has  resigned  as  general  manager  of 

the  Lehigh  Valley  Traction  Company, -of  Allentown,  Pa.  Mr. 
Harris's  resignation  was  placed  with  the  company  six  months  ago, 
but  at  the  request  of  Tom  L.  Johnson  he  remained  with  the  com- 

pany so  as  to  supervise  the  work  of  repairing  the  effects  of  the 
floods  of  last  year.  It  has  been  rumored  that  Mr.  Harris  will  be 
succeeded  by  Mr,  A.  H.  Haywood,  the  former  superintendent  of  the 
old  Allentown  &  Bethlehem  Rapid  Transit  Company.  Mr.  Hay- 

wood returned  but  recently  from  San  Juan,  Porto  Rico,  where  he 
was  connected  with  the  installation  of  an  electric  railway. 
MR.  E.  J.  SPENCER,  consulting  engineer  of  St.  Louis,  has 

been  appointed  marshal  for  the  third  day  of  the  World's  Fair  dedi- cation ceremonies  in  that  city.  Mr.  Spencer  commanded  the 
Eighth,  or  Civic  Societies,  division  in  the  great  parade  on  Colum- 

bian day  at  the  Chicago  Exposition.  He  also  had  charge  of  the 
exhibit  of  the  General  Electric  Company  at  the  Columbian  Expo- 

sition at  Chicago.  In  1894  Mr.  Spencer  returned  to  St.  Louis, 
since  which  time  he  has  been  actively  engaged  as  a  consulting 
engineer.  He  is  vice-president  and  secretary  of  the  Granite  City 
and  St.  Louis  suburban- line,  and  president  of  the  Texarkana  Light 
and  Traction  Company.  He  has  held  the  position  of  president  of 
the  St.  Louis  Engineers'  Club  and  has  also  been  president  of  the Mercantile  Club. 

MR.  HECTOR  M.  M'KAY  has  been  appointed  superintendent 
of  the  Haverhill  Division  of  the  Boston  &  Northern  Street  Rail- 

way Company,  of  Boston,  Mass.,  to  succeed  Mr.  David  Bruce,  who 
has  been  appointed  superintendent  of  the  Lawrence  Division  of 
the  company.  Mr.  McKay  has  been  connected  with  the  local  roads 
at  Haverhill  for  less  than  five  years,  but  in  that  time  has  won 
his  way  from  a  menial  position  to  one  of  great  responsibility.  He 
is  a  native  of  Richmond,  Province  of  Quebec,  and  most  of  his  life 
has  been  spent  there.  After  a  short  residence  at  Methuen  he 
moved  to  Boston,  where  he  became  a  motorman.  This  position  he 
held  only  six  months,  coming  to  Haverhill  m  September,  1898.  He 
immediately  sought  employment  with  the  Lowell,  Lawrence  & 
Haverhill  Street  Railway  Company  as  conductor,  and  he  was 
given  a  position.  For  a  year  he  acted  in  that  capacity,  and  then 
he  was  promoted  to  starter  and  office  assistant.  Success  further 
crowned  his  efforts,  and  over  a  ye-ar  ago  he  was  promoted  to  the 
position  of  foreman  of  the  car  houses  on  River  Street.  This  posi- 

tion he  has  held  ever  since. 

MR.  WILLIAM  C.  ANDREWS,  for  the  past  two  years  asso- 
ciate editor  of  this  paper,  has  accepted  the  position  of  Eastern 

representative  of  E.  P.  Roberts  &  Co.,  consulting  engineers, 
Cleveland.  The  increasing  Eastern  business  of  this  company  has 
made  it  advisable  to  open  a  New  York  office  where  greater  facili- 

ties can  be  furnished  Eastern  clients  for  keeping  in  touch  with  the 
work  on  their  properties  and  a  much  better  opportunity  afforded 
for  conferring  with  the  engineers  on  proposed  undertakings.  Mr. 
Andrews  is  a  graduate  of  Columbia  University,  School  of  Mines, 

receiving  the  degree  of  electrical  engineer  in  1895.  After  a  year's 
traveling  in  Europe,  he  spent  a  year  with  the  Royal  Electric  Com- 

pany of  Montreal,  working  in  both  the  lighting  and  manufactur- 
ing departments  of  which  the  company  consisted  at  the  time.  In 

1897  he  entered  the  post-graduate  course  at  Cornell  University, 
but  left  in  the  early  spring  of  '98  to  become  assistant  in  physics 
at  Columbia  University,  where  he  remained  until  1900.  He  ther. 
became  connected  with  the  McGraw  Publishing  Company  in  the 
editorial  department  of  the  Electrical  World  and  Engineer,  and 
was  soon  made  associate  editor  of  the  Street  Railway  Journal, 
which  position  he  has  since  held.  During  his  connection  with  this 
paper,  Mr.  Andrews'  technical  and  editorial  work  has  been  of  a 
very  high  character  and  has  gained  for  him  a  wide  circle  of  friends. 
His  past  associates  wish  him  every  success  in  his  new  field. 
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SAN  BERNARDINO,  CAL.— The  San  IjcniarJina  &  Highlauas  Electric 
Railway  Company,  whicli  plans  to  build  an  electric  railway  from  San 
liernardino  to  Highlands,  a  distance  of  about  TVe  miles,  expects  to  award  tlic 
contracts  for  building  the  road  and  furnishing  the  equipment  within  thirty 
days.  Ihe  company  will  secure  power  from  the  San  Bernardino  Valley  Trac- 

tion Company.  The  authorized  capital  stock  of  the  company  is  $loO,UUU,  all  of 
which  is  issued.  The  authorized  funded  debt  of  the  company  is  $loU,OLIU.  The 
officers  of  the  company  are:  Henry  fnsher,  president;  Abram  C.  Uenman,  Jr., 
vice-president  and  general  manager;  George  B.  Ellis,  secretary;  Edward  0. 
Roberts,  treasurer. 

LOS  ANGELES,  CAE.— Henry  T.  Hazard  has  petitioned  the  City  Council 
for  an  electric  railway  franchise  from  Evergreen  Cemcleiy  to  the  city  limits, 
a  distance  of  about  a  mile. 

LOS  ANGELES,  Ci\L.— Articles  uf  incorporation  have  been  tiled  in  Orange 
County  by  the  Newport  Beach  Company;  capital  stock,  $1,000,000.  The  in- 

corporators are:  W.  S.  Collins,  C.  H.  Scott,  G.  A.  Smith,  O.  A.  Cole  and 
J.  C.  Scarborougli.  I  hey  have  been  granted  a  standard-gage  franchise  for  an 
electric  railway  through  the  city  to  Newport  Beach,  and  are  now  working  for 
a  county  rranchise  to  complete  the  route. 

SANTA  ANA,  CAL.— The  City  Council  has  granted  the  application  of  W. 
S.  Collins  for  a  franchise  for  an  electric  railroad  over  West  and  Fifth  Streets, 
Santa  Ana,  as  a  part  of  the  proposed  Santa  Ana  &  Newport  Beach  Electric 
Railway.  The  franchise  is  for  thirty-five  years,  and  work  must  begin  on  the 
road  within  six  months  and  be  completed  within  eighteen  months. 

LOS  ANGELES,  CAL.— Right  of  way  has  been  secured  by  the  Pacific 
Electric  Railway  Company  over  practically  the  entire  route  of  the  proposed 
VVhittier  extension.  Manager  Epes  liandolph  states  tliat  there  will  be  about 
15  miles  of  track  to  lay  and  the  60-Ib.  standard  rail  will  be  used  over  the  en- 

tire line.  The  material  is  on  the  ground.  The  line  will  be  a  branch  of  the 
Long  Beach  Road,  turning  off  just  outside  the  city  limits.  It  will  enter  Whit- 
tier  on  Philadelphia  Street,  passing  through  the  center  cf  the  town  and  having 
a  terminus  in  East  Wliittier.    .\  double  track  wili  be  laid  the  entire  distance. 
GRASS  VALLEY,  CAE.- A  local  paper  says  that  Israel  Myers,  the  repre- 

sentative of  a-  syndicate  of  capitalists,  has  been  in  Sacramento  for  some  time 
past  looking  for  rights  of  way  for  an  electric  railway  to  traverse  this  county, 
beginning  in  this  city,  and  then  running  up  the  American  River;  thence 
across  Placer  County  and  through  Yuba  County  to  Smartsville,  and,  possibly, 
into  Butte  County,  touching  at  the  orange  orchards  of  Palermo  and  other 
places  in  the  vicinity  of  Oroville. 

NAUGATUCK,  CONN. — Surveys  are  now  being  made  for  the  proposed 
electric  railway  between  Seymour  and  Naugatuck. 

HARTFORD,  CONN. — The  Senate  has  passed  an  omnibus  resolution  extent- 
ing  for  a  period  of  two  years  various  franchises,  ab'>ut  to  expire,  and  granted 
to  the  Connecticut  Railway  &  Lighting  Company,  and  which  have  not  yet  been 
utilized. 
ANSONIA,  CONN.— It  is  stated  that  C.  W.  Blakeslee  6:  Sons,  of  New 

Haven,  Conn.,  have  been  awarded  the  contract  for  constructing  the  proposed 
electric  railway  between  Ansonia  and  Seymour. 

NEW  HAVEN,  CONN.— The  Fair  Haven  &  Westville  Railroad  has  peti- 
tioned the  General  Assembly  at  Hartford  for  an  extension  of  its  tracks  from 

the  junction  of  Whalley  Avenue  and  Blake  Street,  through  Blake  Street  to 
Rock  Street,  and  thence  through  Springdale  Avenue  to  Springside  Farm,  or 
by  way  of  Fitch  and  Wintergreen  Streets,  and  from  Springside  Farm  upon 
the  Wintergreen  Lake  Road,  so  sailed,  and  through  and  over  private  lands  and 
West  Rock  Park  to  the  top  of  West  Rock,  a  distance  of  about  2  miles. 

WASHINGTON,  D.  C— It  is  stated  that  the  Chesapeake  Beach  Railway  is 
to  be  converted  into  an  electric  railway. 

WASHINGTON,  D.  C— The  announcement  is  made  that  R.  D.  Weaver 
has  accepted  the  position  of  president  of  the  Great  Falls  &  Old  Dominion 
Electric  Railroad  Company.  The  company  is  organized  to  construct  an 
electric  railway  from  the  Georgetown  end  of  the  Aqvieduct  Bridge  to  Great 
Falls,  Va.  Following  the  course  of  the  Potomac  on  the  Virginia  shore  this 
line  will  be  about  12  miles  long  and  traverse  two  counties — Alexandria  and 
Fairfax. 

JACKSONVILLE,  FLA.— The  North  Jacksonville  Street  Railway,  work  on 
which  has  recently  been  begun,  is  seeking  franchises  for  the  construction 
of  additional  lines,  and  the  Shook  Railway,  another  new  company,  is  seeking 
additional  grants.. 

PENSACOLA,  FLA.— The  Pensacola  Terminal  &  Electric  Street  Railway 
has  applied  to  the  City  Council  for  permission  to  extend  the  present  system 
several  miles  to  take  in  a  very  desirable  building  district  and  also  to  build 
double  tracks  on  Palafox  and  Wright  Streets,  and  to  equip  that  portion  of 
the  steam  division  within  the  city  limits  with  electricity,  the  purpose  of 
the  company  being  to  operate  electric  cars  between  Pensacola  and  the 
government  reservation. 
ATLANTA,  G.\.— The  Atlanta  &  Marietta  Electric  Railway  Company,  re- 

cently organized,  has  been  granted  a  charter  by  the  Secretary  of  State. 
The  plan  of  the  company  is  to  build  an  electric  railway  from  Atlanta  to 
Marietta.  Among  the  incorporators  of  the  company  are:  B.  D.  Gray,  J.  D. 
Good,  F.  W.  Montgomery,  Warren  Montgomery  and  Nathaniel  Haven,  of 
New  York;  A.  T.  Cox,  of  DeKalb  County;  W.  R.  Bowen.  of  Cobb  County. 

DECATUR,  ILL. — The  City  Council  has  passed  an  ordinance  granting  the 
Danville,  Urbana  &.  Chamijaign  Interurban  Railroad  Company  an  independent 
right  of  way  through  this  city.  The  ordinance  permits  the  company  to  put 
separate  tracks  in  streets  already  occupied  by  the  local  company. 

ROCK  FALLS,  ILL.— The  Dixon,  Rock  Falls  &  Southwestern  Electric 
Railway  Comijany  has  been  incorporated,  with  a  capital  stock  of  $50,000,  to 
construct  an  electric  railway  from  Dixon,  Lee  County,  to  Rock  Island,  Rock 
Island  County,  via  Rock  Falls,  Whiteside  County.  The  incorporators  and 
first  board  of  directors  are:  O.  E.  Maxson,  A.  S.  Goodell,  A.  J.  McNeill,  R. 
L.  Leitch,  and  H.  L.  Sheldon,  of  Rock  Falls,  111. 

PAXTON,  ILL.— The  Supervisors  of  Vermilion  County  have  granted  a 
fianchise  to  the  Paxton,  Danville  &  Wilmington  Electric  Railway  Company 
to  run  a  line  northwest  from  Danville  by  either  of  two  routes — to  Pontiac, 
thence  through  Blue  Grass  to  Rankin. 

CEIICAGO,  ill.— The  village  of  Lake  Bluff  has  finally  made  concessions 
to  the  Chicago  &  Milwaukee  Electric  Railroad  Company,  so  that  it  can  bring 
its  Libtrt/ville  branch  up  to  its  main  line  at  Lake  Bluff. 

CUICAGU,  ILL. — The  Northern  Illinois  Traction  Company,  of  which  W.  D 
Ball,  of  Chicago,  is  consulting  engineer,  is  surveying  lor  lines  north  of  Chicago. 
Some  wild  newspaper  rumors  have  been  published  about  this  company  re- 

cently, confounding  it  with  the  Chicago,  ililwaukee  &  Inland  Lakes  Traction C  onipa  ny. 

PEORIA,  ILL. — The  Central  Railway  Company  contemplates  making  ex- 
tensive improvements  in  its  system.  New  rails  are  to  he  laid  on  a  number 

ot  lines,  the  nevv  brick  car  house  at  Adams  and  Western  Avenues  is  to  be 
completed,  a  club  house  is  to  be  equipped  for  the  employees,  and  it  is  prob- 

able that  the  entire  Prospect  Pleights  system  will  be  double-tracked. 
L.VPORTE,  INIJ. — The  Indiana  Railway  Company,  operating  between  South 

Bend,  Mishawaka,  Elkhart  and  Goshen,  and  building  an  extension  to  Niles, 
Mich.,  has  announced  that  it  will  enter  Laporte  County,  and  will  build  a  hne 
from  South  Bend  to  New  Carlisle,  Rolling  Prairie  and  Michigan  City,  after- 

ward connecting  Michigan  City  and  St.  Joseph,  Mich.,  and  extending  the 
Niles  branch  to  St.  Joseph. 

LAGRANGE,  IND. — The  St.  Joseph  Valley  Xraction  Company  has  been  in- 
corporated, with  a  capital  stock  of  $200,000,  to  build  an  electric  railway  from 

Lagrange  to  South  Bend  by  way  of  Elkhart.  The  directors  of  the  company 
are:  RoUin  Ellison,  M.  V.  Beiger,  James  A.  l^oper■,  F.  S.  Insh,  A.  H. 
Beardslcy,  W.  B.  Pratt,  S.  Maxm,  C.  11.  \\  inchcster  and  U.  E.  Bucklen. 

INDIANAPOLIS,  IND.— The  Indianapolis.  Greencastle  &  Western  Trac- 
tion Company  has  filed  articles  at  the  State  House.    The  capital  stock  of 

.the  company  is  $50,000,  and  the  incorporators  are:    Frank  M.  Fauvre,  M.  B. 
Wilson,  Augustus  Mason  and  C.  E.  Coffin,  of  Indianapolis. 

INDIANAPOLIS,  IN'D.— The  Toledo  &  Chicago  Interurban  Railway  Com pany  has  been  organized  with  a  capital  stock  of  $500,000  to  construct  and 
operate  an  electric  railway  across  the  State  of  Indiana,  beginning  at  the 
eastern  boundary  in  De  Kalb  County  and  crossing  the  counties  of  De  Kalb, 
Noble,  Steuben,  Allen,  Elkhart  and  Kosciusko.  The  proposed  line  will  go 
through  Butler,  Waterloo,  Auburn,  Garrett,  Altona,  Hamilton,  Fort  Wayne, 
Kendallville,  Albion,  Ligonier,  Goshen,  Syracuse  and  other  towns.  Ihe 
incorporators  of  the  company  are:  F.  E.  Seagrave,  F.  B.  Perkins,  Charles  W. 
Ryan,  Arthur  B.  Johns,  R.  D.  Murray  and  Frank  L.  Welsheiraer. 

COLUMBUS,  IND. — The  Bartholomew  County  Commissioners  have  granted 
a  franchise  to  J.  S.  Crump,  T.  T.  Crump,  B.  \i.  Jones  and  Arthur  Over- 
street  to  build  an  electric  railway  from  Columbus  to  the  intersection  of  the  Big 
Sandy  and  the  county  line,  the  line  to  continue  to  West  Baden.  The  Crumps 
are  interested  in  the  J.  S.  Crump's  Electric  Street  Railway,  Light  &  Power 
Company,  of  Columbus. 
VINCENNES,  IND. — The  Council  has  granted  a  franchise  to  the  Western 

Indiana  Traction  Company,  which  proposes  to  build  an  electric  railway  from 
Vincennes  to  Sullivan. 

SIOUX  CITY,  lA. — The  County  Commissioners  of  Dakota  County,  Nob., 
on  March  30,  granted  a  franchise  to  R.  A.  Talbot  to  construct  an  electric 
railway  from  South  Sioux  City  to  Homer,  Neh.  The  franchise  provides 
that  construction  work  must  begin  within  six  months,  and  that  the  line  must 
be  completed  and  in  operation  within  eighteen  months.  The  route  will  be  from 
the  Missouri  River  bank  through  South  Sioux  City  on  Main  Street,  thence 
south  on  the  main  highway  to  Dakota  City,  through  Dakota  City,  on  Broadway, 
west  to  the  Salem  churches,  thence  south  and  east  on  the  main  highway  to 
Homer. 
IOWA  CITY,  lA.— It  is  stated  that  the  Cedar  Rapids,  Iowa  City  &  Southern 

Railway  Company  has  arranged  with  the  Wcstinghouse  Company  for  the 
electrical  equipment  of  its  proposed  road  between  Iowa  City  and  Ced.ir 
Rapids. 

MANNING,  lA. — Local  capitalists  are  planning  the  organization  of  a 
company  to  construct  an  electric  railway  in  Audubon  and  Carroll  Counties, 
la.  The  plans  as  at  present  drawn  are  for  a  line  about  20  miles  in  length, 
running  almost  due  south  from  Manning,  Carroll  County,  a  point  on  the 
main  line  of  the  Northwestern,  through  Fiscus  and  Poplar  to  Kimballton,  in 
Audubon  County.  These  three  last  named  places  are  all  inland  towns,  dis- 

tant from  6  miles  to  12  miles  from  any  railroad  line.  The  company  will  be 
known  as  the  Manning  &  Kimballton  Electric  Railway  Company,  with  head- 

quarters at  Manning.  It  is  said  that  $50,000  has  already  been  secured  to 
construct  the  line. 
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EDITORIAL  NOTICE 

Street  railway  news,  and  all  information  regarding  changes  of  officers,  new 
equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly 
appreciated  for  use  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  office  not  later 
than  Tuesday  morning  of  each  week,  in  order  to  secure  insertion  in  the current  issue. 

Address  all  communications  to 
THE  STREET  RAILWAY  JOURNAL. 

114  Liberty  Street,  New  York. 

The  Younger  Element  in  Street  Railroading 

One  of  the  most  striking  facts  in  electric  railroad  work  is 

that  the  average  age  of  the  men  who  are  prominent  in  the 

direction  of  affairs  is  probably  considerably  lower  than  that  in 

any  other  important  industry,  unless  it  is  possibly  some  other 

branch  of  electrical  development.  There  are,  of  course,  many 

men,  well  advanced  in  life,  who  hold  very  responsible  positions, 

but  the  number  of  "gray  beards"  is  limited,  and  it  is  probably 
safe  to  say  that  a  large  majority  of  the  leading  men  engaged 

in  street  railroading  are  under  forty  or  forty-five  years  of  age. 

The  application  of  electricity  to  railroad  work  is  of  such  a 

modern  date  that  most  of  the  electrical  engineers  are  neces- 

sarily young.  The  same  is  true  of  the  operating  department, 

because  the  changes  which  electricity  has  introduced  in  motive 

power  have  brought  corresponding  changes  in  operating 

methods,  so  that  in  that  department,  too,  they  have  replaced, 

to  a  large  extent,  the  older  men  who  could  not  easily  accom- 
modate themselves  to  the  changes  in  practice  necessitated  by 

the  adoption  of  electricity.  The  very  fact  that  the  opportunities 

for  advancement  in  this  field  to  young  men  have  been  great 

has  undoubtedly  attracted  to  the  electric  railway  field  young 

men  of  enterprise  and  ability,  and  it  is  interesting,  perhaps,  to 

speculate  whether  the  rapid  progress  made  in  the  art  during 

the  last  ten  years  has  not  been  due  largely  to  this  fact.  Pos- 

sibly the  number  of  costly  mistakes  made  would  have  been  less 

with  more  gray  heads  in  the  direction  of  afTairs,  but  it  is  also 

probably  true  that  the  sum-total  of  progress  would  not  have 

been  so  rapid  as  it  has  been  under  the  circumstances. 

As  to  the  Trackless  Trolley      *  . 
We  are  awaiting  with  no  little  interest  the  initial  American 

experiments  along  this  line,  which  have  been  for  some  time 

promised.  And,  by  the  way,  the  "trackless  trolley  car  will  raise 
some  interesting  questions  as  to  the  speed  limit.  Is  the  track- 

less trolley  car  an  electric  car  or  an  automobile?  The  devotees 

of  the  "devil  wagon"  are  continually  wailing  for  more  liberty  in 
the  way  of  speed,  and  would  very  likely  accept  a  general  permit 
for  manslaughter  as  well.  Suppose,  now,  that  they  succeed  in 

lobbying  through  a  given  Legislature  a  permit  for  25  miles  an 
hour  over  country  roads.  Does  it  follow  that  a  trackless  trolley 
car  has  a  similar  degree  of  liberty  or  is  the  fact  that  it  runs  on 
a  route  which  is  known  to  the  public  enough  to  classify  it  as  a 

street  car,  bound  by  whatever  speed  limit  is  enforced  for  that 

class  of  service?  In  route  it  is  a  street  car,  in  some  other  prop- 
erties an  automobile.  Must  it  incur  their  combined  limitations 

or  claim  their  gombined  immunities?  If  Mr.  Van  der  Millions 

may  run  his  Green  Demon  60  miles  an  hour  in  plain  defiance  of 

the  laws,  why  should  not  Mr.  Patrick  Hogan-Murphy,  chauf- 
feur of  trackless  trolley  car  No.  199,  have  the  same  implied 

privilege?  And  how  about  an  automobile  'bus?  Should  a 
trackless  trolley  car  change  its  legal  status  and  responsibilities 
if  it  substituted  the  storage  battery  for  an  overliead  trolley? 
We  have  raised  some  of  these  questions  before,  and  we  propose 

to  harp  upon  them  now  and  then  until  some  good  reason  is 
shown  why  a  private  vehicle  of  murderous  proclivities  should 
be  granted  privileges  on  the  public  highways  which  are  denied 
to  vehicles  devoted  to  public  service  and  operated  by  those  who 
can  be  held  amenable  to  the  laws  and  who  have  interests  at 
stake  in  the  community. 

Freight  Earnings  on  Interurbans 

There  seems  to  be  a  great  deal  of  "seeking  after  light"  on  the 
part  of  interurban  railway  projectors  these  days  to  determine 
what  they  have  reason  to  expect  in  the  way  of  freight  earnings. 

There  are  very  few  interurban  roads  as  yet  which  have  de- 
veloped the  freight  and  express  business  to  the  fullest  extent 

possible  under  the  circumstances.  An  inquiry  among  many  of 

the  interurban  companies  which  do  an  extensive  freight  busi- 
ness usually  elicits  an  evasive  answer  to  any  questions  as  to 

the  gross  earnings  or  net  earnings  from  freight  per  mile  of 
track  per  annum.  This  question  is  usually  evaded  for  the 
simple  reason  that  the  companies  which  are  working  the  hardest 

to  develop  the  freight  business  feel  that  that  branch  is  as  yet 
in  a  formative  period,  and  nowhere  near  developed  up  to  what 
it  will  be  ultimately.  We  can  say,  however,  in  answer  to  the 

numerous  inquirers,  that  from  information  which  has  been 

given  out  at  various  times  by  several  companies,  we  are  in- 
clined to  believe  that  the  average  gross  freight  and  express 

business  per  mile  of  track  per  year  which  has  been  done  by  the 
roads  which  have  developed  this  department  most  fully,  will  be 

in  the  neighborhood  of  $650.  We  do  not  say  that  some  roads — 

many,  in  fact — are  not  doing  better  than  this,  and  that  as  inter- 
urbans are  increased  in  length  and  have  more  connections  they 

will  not  make  a  better  showing,  but  we  believe  this  to  be  a  fair 
statement. 
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What  the  Pennsylvania  Improvement  Means 

The  building  of  the  Pennsylvania  tunnel  under  New  York, 

and  the  introduction  of  electricity  on  the  New  York  Central  in 

its  Metropolitan  terminal  improvements,  will  put  electric  trac- 
tion in  a  new  light  before  other  large  steam  railroad  interests, 

and  will  undoubtedly  exert  a  powerful  influence  in  determining 

the  policy  of  roads  contemplating  the  building  of  new  lines  and 

rearrangement  of  terminal  facilities.  According  to  the  testi- 

mony of  President  A.  J.  Cassatt,  of  the  Pennsylvania,  before  the 

commissioners  appointed  by  the  Appellate  Division  of  the 

Supreme  Court  to  pass  on  the  railroad's  plans,  his  tunnel  will 

practically  handle  a  train  a  minute.  No  freight  will  be  car- 

ried through  the  tunnel,  and  as  the  motive  power  will  be 

electricity  perfect  ventilation  can  be  secured  and  consequently 

greater  safety,  as  the  atmosphere  will  be  clear  and  all  signals 

plainly  visible  as  in  the  open  air.  The  Manhattan  station  will 

have  a  capacity  of  200,000  pasengers  a  day,  or  70,000,000  a 

year,  and  transportation  facilities  will  be  furnished  by  twenty 

or  thirty  trains  an  hour  through  the  two  tunnels  from  the  west, 

while  to  the  eastward  there  will  be  double  that  capacity  through 

the  four  tunnels,  or  forty  to  sixty  trains  an  hour.  Mr.  Cassatt 

added  that  it  had  been  the  ambition  of  his  management  to  secure 

an  entrance  into  New  York,  and  that  plans  had  been  made  for 

several  tunnels,  but  that  they  had  all  been  abandoned,  because 

it  was  deemed  unsafe  to  operate  a  tunnel  on  such  a  large  scale 

when  it  was  necessary  to  depend  upon  steam  locomotives.  The 

advancement  that  had  been  made  in  electric  traction  had  made 

it  possible,  however,  to  put  these  long-cherished  plans  into 

practical  operation,  and  the  Pennsylvania  Company  was  now 

ready  to  spend  whatever  sum  was  required  to  install  an  electric 

plant  that  would  be  as  nearly  perfect  as  the  present  state  of  the 
art  would  permit. 

Car-load  Freight  on  Interurbans 

Freight  business  on  intcrurban  roads  has  so  far  generally 

taken  on  the  nature  of  an  express  business.  These  roads  have 

been  especially  suited  to  the  handling  of  small  package  freight 

at  frequent  intervals,  and  have  proved  a  great  convenience  to 

people  living  along  the  route.  There  are  a  few  cases,  how- 

ever, where  something  more  than  a  package  freight  business 

is  being  inaugurated,  and  in  the  development  of  interurban 

electric  railroading  the  time  is  sure  to  come  when  the  hauling 

of  freight  in  car-load  lots  will  be  as  common  on  electric  inter- 
urban roads  as  it  is  on  steam  trunk  lines.  We  do  not  intend 

to  convey  the  idea  that  electric  interurban  service  and  equip- 
ment is  suited  to  the  economical  handling  of  a  great  volume 

of  through  freight  business.  The  whole  evolution  of  the 

American  steam  railroad  has  been  in  the  direction  of  the  most 

economical  handling  of  large  quantities  of  through  freight,  and 

has,  on  the  whole,  rather  neglected  profitable  and  prompt 

handling  of  local  freight.  As  we  have  said  many  times  before, 

the  electric  interurban  can  cater  to  the  local  freight  business 

in  a  way  that  no  steam  trunk  line  can,  without  interfering  with 

its  other  traffic,  unless  the  steam  trunk  lines  adopt  electric 

traction  and  make  special  provision  for  handling  local  freight 

and  passenger  traffic.  It  does  not  follow,  however,  that  because 

an  electric  interurban  road  is  especially  adapted  to  handling 

local  package  freight  it  is  not  adapted  to  taking  freight  in 

carload  lots  to  and  from  points  along  its  line.  There  is  no 

reason  why  freight  which  has  to  go  to  some  distant  point  on  a 

steam  trunk  line,  but  which  is  first  most  conveniently  received 

on  the  line  of  some  electric  interurban,  should  not  be  loaded 

dirertlv  into  standard  steam  freight  cars  at  the  outset,  pro- 

viding, of  course,  the  track  of  the  interurban  road  is  adapted  to 

the  operation  of  steam  road  freight  cars.  Many  of  the  steam 
railroad  companies  seem  to  be  scrupulously  keeping  clear  of 

interchange  of  business  with  electric  roads ;  but  entering 
wedges  have  been  made  in  a  number  of  cases,  and  it  is  sure  to 
be  only  a  matter  of  a  few  years  before  steam  roads  will  realize 
that  it  is  to  their  interests  to  take  freight  which  tributary 
electric  roads  have  to  offer  in  standard  M.  C.  B.  cars.  Of 

course,  electric  roads,  with  their  present  track  and  equipment, 
can  never  expect  to  compete  as  haulers  of  through  freight;  but 

they  are  considerably  nearer  the  farmer's  door  than  are  the 
steam  roads,  and  the  steam  railroads  are  sure  to  realize  that  the 

electric  roads  are  valuable  feeders.  Their  realization  of  this, 

however,  is  likely  to  be  hastened  when  electric  roads  which 
offer  them  business  of  this  kind  are  in  a  position  to  deliver 

through  freight  to  any  one  of  several  competing  lines. 

The  Street  Railway  System  of  Philadelphia 

The  greater  part  of  the  mileage  which  has  been  added  to  the 
electric  railway  system  of  this  country  during  the  last  three 

or  four  years  has  been  of  an  interurban  character,  and,  per- 
haps, for  this  reason  attention  in  the  public  press  and  among 

engineers  in  general  has  been  directed  largely  to  this  class  of 
road  and  the  many  points  of  operating  practice  which  they 

involve.  It  must  not  be  forgotten,  however,  that  the  city  rail- 

ways still  constitute  the  majority  of  the  electric  railway  in- 
dustry of  the  country,  estimated  not  only  in  miles  of  track  but 

in  cars  and  gross  receipts,  and  that  the  city  railways  still,  and 
for  a  long  time  will,  offer  the  greatest  pecuniary  attractions  for 

high-grade  engineering  and  management.  The  operating  prob- 
lems of  the  average  city  railway  are  by  no  means  settled;  they 

still  offer  a  wide  field  for  intelligent  and  economical  super- 
vision, and  the  rewards  for  obtaining  satisfactory  results  are 

large  enough  to  satisfy  the  most  ambitious  railway  manager. 

In  many  respects  a  study  of  the  city  railway  system  of  Phila- 
delphia and  the  results  secured  in  that  city  are  of  especial  in- 
terest. The  city  differs  from  nearly  every  other  large  city  in 

the  country  from  the  fact  that  practically  all  of  the  trans- 
portation facilities  are  provided  by  the  surface  railway  cars. 

The  two  steam  railroad  systems  which  have  terminals  in  Phila- 
delphia serve  a  large  suburban  population,  but  their  effect  as 

transportation  agents  within  the  city  is  practically  nil,  and 

there  have  been  and  still  are  no  elevated  or  underground  rail- 
roads to  relieve  the  surface  traffic.  In  another  respect  the 

system  is  a  notable  one  because  Philadelphia  was  one  of  the 
first,  if  not  the  first,  large  city  in  the  country  in  which  all  of 
the  street  railways  within  the  city  were  consolidated  imder  one 

management.  By  many  the  plan  of  consolidation  adopted, 
which  included  the  guarantee  of  liberal  dividends  on  the  stock 

of  the  subsidiary  companies,  was  regarded  with  considerable 
distrust.  In  one  sense  the  experiment  was  a  critical  one,  for 
there  is  no  doubt  that  its  success  did  depend  upon  the  ability  of 

the  company  to  secure  in  the  chief  executive  office  of  the  con- 
solidated company  the  very  best  talent  available.  Fortunately, 

no  mistake  in  this  direction  was  made,  and  the  financial  success 

secured  in  Phi.ladelphia  is  ample  evidence  of  the  wisdom  of  the 
plan  of  consolidating  the  city  properties. 

The  very  size  and  extent  of  the  Philadelphia  system,  probably 

the  largest  in  miles  of  track  under  one  management  of  any  in 
the  world,  also  makes  a  study  of  the  practice  followed  in  that 
city  of  the  greatest  interest.  In  a  large  system  of  this  kind 
ultimate  success  hinges  upon  the  care  with  which  every  detail 
of  operation  is  worked  out  to  secure  the  greatest  efficiency  and 

economy.  With  a  smaller  system  errors  do  not  have  such  far- 
reaching  consequences,  and  if  made  can  often  be  discovered 
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by  the  operating  manager  before  the  bad  results  have  gone  very 
far.  With  a  large  system,  however,  the  departments  are  so 
closely  connected  that  the  effect  of  one  step  upon  the  next  is 
far  reaching.  It  often,  therefore,  pays  a  large  company  to 

secure  the  services  of  an  expert  in  some  particular  line  of  rail- 
load  operation  when  it  w^ould  not  be  profitable  for  a  small 
company  to  give  the  same  attention  or  go  to  the  same  expense 
for  a  single  department  of  the  v\?ork.  This  has  been  essentially 
the  policy  followed  in  Philadelphia.  Each  detail,  as  described 

in  Mr.  Wheatly's  series  of  articles,  has  been  studied  in  its 
relation  to  the  other  parts  of  railway  work,  the  service  has  been 

greatly  improved  and  betterments  and  economies  not  feasible 
on  a  smaller  property  have  been  rendered  possible  by  the  scale 

upon  which  they  have  been  undertaken.  While  a  smaller  com- 
pany cannot,  in  every  case,  copy  the  practice  followed  in  a 

large  property  of  this  kind,  yet  the  methods  adopted  by  the 

large  company  often  offer  a  suggestion  to  the  smaller  cor- 
poration which  can  be  utilized  with  such  modifications  as  are 

required  to  suit  its  own  conditions. 

Mileage  Books  on  Interurban  Roads 

One  advantage  of  a  comprehensive  system  of  electric  inter- 
urban railway  lines  is  the  possibility  of  developing  local  busi- 

ness through  the  sale  of  mileage  books  that  may  be  used  on  the 
cars  of  several  different  companies.  Of  course,  this  is  only 

possible  on  an  extensive  scale  in  those  sections  which  have 
been  particularly  favored,  and  in  which  many  suburban  and 
interurban  lines  have  been  built.  There  are  many  cities  in  Ohio 

which  might  form  the  nucleus  of  a  systegi  of  this  kind,  and  in 
several  places  a  traffic  arrangement  of  this  kind  has  already 
been  adopted,  embracing  several  independent  companies.  At 
Columbus,  for  instance,  where  there  are  several  lines  extending 

in  diiTerent  directions,  a  plan  of  this  kind  has  been  in  operation 

for  some  time,  and  has  proved  of  great  benefit  to  the  com- 
panies thus  associated.  The  Columbus,  Delaware  &  Marion 

Electric  Railway,  which  was  described  in  the  Street  Railway 

Journal  of  March  21,  may  be  cited  as  a  fair  example  of  this 
practice.  This  company  has  devoted  considerable  attention  to 
the  development  of  business  along  these  lines,  and  has  found  it 

a  very  profitable  feature.  The  Northern  Ohio  interurbans  have 

issued  "interchangeable  mileage  books"  good  for  500  miles  and 
1000  miles  respectively,  on  the  Columbus,  Delaware  &  Marion, 
the  Columbus,  Delaware  &  Springfield,  the  Columbus,  Grove 
City  &  Southwestern,  the  Columbus,  Buckeye  Lake  &  Newark 
Traction,  the  Dayton,  Springfield  &  Urbana,  and  the  Springfield 
&  Western  roads.  This  gives  the  residents  of  Columbus  who 
have  business  to  transact  in  the  surrounding  towns,  as  well  as 

the  people  living  on  the  lines  of  any  of  these  roads,  a  very  cheap 
rate  and  a  very  efficient  service  ;  in  fact,  this  traffic  arrangement 
has  proved  a  very  difficult  problem  for  the  steam  railroads  to 
meet.  A  book  good  for  500  miles  is  sold  at  $6.25,  and  one  for 
1000  miles  at  $12.50.  The  steam  roads  operating  in  this  field 
have  combined  to  fight  this  arrangement,  and  they  are  selling 

twenty-ride  commutation  tickets  at  the  same  rate  as  the  single 
trip  ticket  on  the  electric  roads.  On  the  steam  railways  these 
tickets  are  interchangeable  on  any  of  the  suburban  trains  of  the 

Big  Four,  the  Pennsylvania  and  the  Hocking  Valley,  but  the 

advantages  offered  by  the  electric  companies  appeal  strongly  to 
the  people  who  travel  frequently  over  these  lines,  and  the 

electric  mileatrc  books  have  consequentlv  retained  their  ponu- 
larity  in  spite  of  the  competition  of  the  steam  roads.  The 
mileage  books  on  the  electric  interurbans  are  good  nn  all  the 
lines  mentioned,  and  are  on  sale  at  all  the  principal  stations  of 

these  roads.   They  are  not  limited  as  to  the  time  in  which  they 

are  to  be  used,  and  are  accepted  on  all  trains  for  transportation, 
but,  of  course,  on  chair  cars  and  limited  express  trains  the 
usual  extra  charge  is  made,  the  same  as  where  other  forms  of 
transportation  are  used.  It  is  not  the  intention  of  the  electric 

companies  to  develop  long-distance  travel,  and  for  this  reason 
restrictions  are  placed  on  the  amount  of  baggage  passengers  are 

permitted  to  carry.  Personal  baggage  to  the  value  of  $50  can 
be  taken  free  of  charge,  but  an  extra  charge  of  25  cents  a 

hundred  pounds  or  less  is  made  for  baggage  in  trunks  or  pack- 
ages that  have  to  be  checked.  The  roads  in  question  are  not 

prepared  to  handle  baggage  and  express  matter  economically, 
and  consequently  they  do  not  encourage  this  class  of  patronage, 
but  leave  it  for  the  steam  roads. 

Compressed  Air  in  Railway  Work 
The  advantages  of  compressed  air  for  railway  power  plants 

and  in  car  houses  and  repair  shops  are  only  beginning  to  be 
understood  and  are  not  yet  fully  appreciated.  The  larger  com- 

panies have  become  familiar  with  it  through  their  experience  in 

operating  air  brakes,  and  those  that  have  modern  shop  equip- 
ments have  found  it  convenient  and  reliable  for  hoisting  pur- 

poses and  in  the  operation  of  wood  and  iron  working  machinery. 
In  some  plants,  too,  it  is  used  to  clean  motors  and  dynamos, 
the  backs  of  switchboards  and  cushions  for  car  seats,  but  the 

extent  and  variety  of  the  service  it  is  capable  of  performing 
have  not  occurred  to  the  average  run  of  superintendents  and 
master  mechanics.  The  educational  process  in  this  field  seems 

to  be  very  slow,  and  while  there  is  generally  a  vague  idea  that 

compressed  air  may  be  employed  to  advantage  for  cleaning 
machinery,  yet  these  troubles  experienced  in  the  operation  of 
electrical  apparatus  are  not  always  recognized  as  being  due  to 
an  accumulation  of  dirt  and  dust,  which  might  thus  be  removed. 

In  fact,  if  it  were  generally  understood  that  troubles  and  an- 
noyances so  often  experienced  in  the  operation  of  the  power 

plant  and  rolling  stock  were  attributable  to  their  real  cause  and 
that  compressed  air  could  be  so  readily  obtained,  we  have  no 

doubt  that  the  intelligent  manager  would  install  a  suitable  plant 
for  this  purpose. 

Much  of  the  delay  in  the  adoption  of  compressed  air  for 

cleaning  machinery  has  probably  been  caused  by  the  cumber- 
some and  complicated  compressing  appliances  that  were  em- 

ployed for  a  long  time;  but  this  objection  no  longer  exists,  as 
simple,  durable  and  compact  air  compressors  suitable  for  this 

purpose  are  now  obtainable.  The  electrically-driven  compres- 
sor is  by  far  the  simplest  and  most  desirable  for  railway  shops, 

and  it  is  always  available  by  simply  closing  a  knife  switch.  The 
operator  does  not  need  to  know  anything  whatever  about  the 

compressor,  and  as  skilled  attendance  is  not  required,  pneu- 

n^atic  appliances  may  be  entrusted  to  ordinary  laborers  about 
the  car  shops  and  power  houses,  and  the  same  class  of  help 
can  be  utilized  for  using  many  pneumatic  tools.  There  are 

many  little  things  about  a  shop  that  can  be  done  when  com- 
pressed air  is  available,  and  which  effect  small  economies  in 

themselves,  but  aggregate  a  considerable  sum  in  the  course  of 
a  year.  We  have  described  numerous  applications  of  this  kind 
from  time  to  time  in  these  pages,  and  we  have  no  doubt  that 

every  master  mechanic  of  wide  experience  can  add  special  cases 
from  personal  observation.  The  flexibility  of  the  system  is,  of 

course,  greatly  in  its  favor,  and  the  employment  of  portable 

motor-driven  compressors  in  large  shops  has  made  it  possible 
tn  utilize  pneiunatic  appliances  in  all  parts  of  the  works  where 

current  is  obta'nablc.  The  suliject  is  a  fruitful  one  for  superin- 
tendents who  desire  economy  of  operation  and  at  the  same  time 

endeavor  to  maintain  a  high  degree  of  efficiency  in  equipment. 
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NEW  POWER  PLANS  OF  THE  UNITED  RAILWAYS 

OF  SAN  FRANCISCO 

It  may  be  truthfully  said  that  the  light,  power  and  street  rail- 
way companies  in  the  Far  West  were  the  pioneers  in  the  use 

of  high  voltage  alternating  current.  This  may  be  accounted 
for  in  various  ways.  Perhaps  the  most  important  reason 
was  that  many  Western  companies  did  not  start  to  build  their 
plants  until  after  the  use  of  high  voltage  alternating  currents 
had  been  made  a  success,  and  therefore  were  not  burdened 

with  expensive  direct-current  and  low-voltage  equipment, 
which  could  not  be  disposed  of  to  advantage.  Again  there  is 
not  so  much  opposition  to  high  voltage  transmission  lines  in  the 
West  as  there  is  in  the  East.    Furthermore,  it  is  an  undoubted 

^1 

Vtop  of  Concrrlt 
Buchanan  St.  Elevation. 

connected  to  two  400-kw  Siemens  &  Halske  generators;  two 
6oo-hp  engines,  each  belt  connected  to  M.  P.  200-kw  generator, 
and  two  300-hp  engines,  each  belt  connected  to  a  M.  P.  200-kw 

generator. (2)  From  the  Carl  Street  power  house,  which  has  an  equip- 
ment consisting  of  a  250-hp  and  a  500-hp  engine,  either  one  of 

which  may  drive  a  jack  shaft,  to  which  are  belted  four  M.  P. 

90,  one  M.  P.  100,  and  one  M.  P.  270-kw  generators. 
(3)  From  the  Oak  Street  and  Broderick  Street  power  house, 

which  contains  a  750-hp  engine,  belt-connected  to  one  M.  P. 
225,  one  M.  P.  200,  and  two  M.  P.  90-kw  generators. 

(4)  From  the  Sutro  power  house,  which  contains  one  direct- 
connected  400-kw,  and  one  direct-connected  200-kw  generator. 

(5)  From  a  power  house  rented  from  the  Pacific  Power 
Company,  having  an  output  of  about  600  kw.  , 

Scale,  Feet. 

Laguna  St.  Elevation. 

ELEVATIONS  OF  NORTH  BEACH  POWER  STATION-SAN  FRANCISCO 

fact  that  the  Rocky  Mountain  and  Pacific  Coast  districts  have 
been  fortunate  in  possessing  many  sources  of  water  power, 
which  needed  only  the  application  of  electricity  to  become 
available  for  industrial  purposes. 

Among  other  street  railway  companies  which  are  now  adopt- 
ing high-tension  alternating-current  central  stations  are  the 

United  Railroads  of  San  Francisco. 

About  a  year  ago  the  Market  Street  Railway  Company,  the 
San  Francisco  &  San  Mateo  Railway  Company,  the  Sutter 

Street  Railway  Company,  and  the  Sutro  Electric  Railway  Com- 
pany were  consolidated,  and  the  combined  company  has  taken 

the  name  of  the  United  Railroads  of  San  Francisco.  Before 

the  consolidation  took  place  it  had  already  become  apparent  to 
the  Market  Street  Railway  Company,  which  was  the  largest  of 
the  above-mentioned  systems,  that  more  power  was  needed  in 
order  to  give  the  city  of  San  Francisco  a  good  street  railway 
service.  After  the  consolidation  the  need  of  a  large  central 
station  became  still  more  apparent,  and  the  plans  which  had 
been  made  for  the  Market  Street  Railway  Company  were 
broadened  so  as  to  be  adapted  for  the  entire  system. 

At  the  present  time  the  United  Railroads  derive  their  power 
fiom  the  following  sources  : 

(i)  From  the  Bryant  Street  power  house,  which  has  an 

equipment  consisting  of  four  1400'hp  engines,  each  being  direct 

(6)  From  the  Independent  Electric  Light  &  Power  Com- 
pany, which  furnishes  about  1600  kw. 

It  will  at  once  become  apparent  that  the  operation  of  so 
many  small  plants  is  expensive.  Besides  more  power  is  needed, 
as  San  Francisco  is  growing  very  rapidly.  More  cars  are  being 
added  to  the  old  lines,  extensions  are  being  made  and  new  lines 
are  being  built. 

Plans  were,  therefore,  made  for  the  new  central  power  station 
and  three  sub-stations,  which  will  be  hereafter  described,  and 
which  are  now  in  course  of  construction.  It  is  intended  when 

the  new  plant  is  completed  to  close  all  the  stations  except  the 
Bryant  Street  station.  The  city  will  then  be  divided  into  dis- 

tricts, which  will  be  supplied  with  power  in  the  following 
manner : 

The  main  power  station  will  be  located  at  North  Beach.  The 
alternating  current  will  be  transmitted  at  13,200  volts  (i)  to  a 
sub-station  at  Turk  Street  and  Fillmore  Street,  which  will  sup- 

ply all  lines  north  of  Market  Street  with  power;  (2)  to  a  sub- 
station at  Geneva  Avenue  and  San  Jose  Avenue,  which  will 

supply  all  lines  south  of  Thirtieth  Street  to  the  cemeteries;  (3) 
to  a  sub-station  at  Millbrae,  which  will  supply  the  suburban  line 
from  the  cemeteries  to  San  Mateo.  The  direct-current  station 
at  Bryant  Avenue  will  supply  all  lines  south  of  Market  Street 
tc  Thirtieth  Street.  ■  , 
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LOCATION  OF  MAIN  POWER  STATION 

The  building  for  the  main  power  station  is  located  in  that 

section  of  the  city  known  as  North  Beach.  It  is  on  the  south- 
east corner  of  Beach  Street  and  Buchanan  Street,  and  occupies 

only  a  portion  of  the  two  blocks  owned  by  the  company.  On 
the  east  side  of  Buchanan  Street  the  building  occupies  a  space 
of  113  ft.  6  ins.,  and  on  the  south  side  of  Beach  Street  337  ft. 

The  Beach  Street  side  of  the  building  faces  the  San  Francisco 
Bay,  a  short  distance  east  of  the  Golden  Gate  Straits.  The  site 
is  particularly  adapted  for  a  power  house,  as  condensing  water 
can  be  taken  from  the  bay  about  400  ft.  from  the  power  house. 
There  is  also  a  large  wharf  about  two  blocks  distant,  where 
fuel  oil  or  coal  can  be  landed.  The  entire  building  is  on  a 
beach  sand  and  gravel  foundation.  It  may  be  thought  that 
owing  to  the  close  proximity  of  Golden  Gate  the  wind  storms 
from  the  Pacific  Ocean  might  af¥ect  conditions,  but  such  is  not 
the  case,  as  the  building  is  well  sheltered. 

GENERAL  CONSTRUCTION  OF  THE  MAIN  POWER  STATION 
The  building  is  one  of  the  most  modern  of  its  kind,  great  care 

having  been  taken  in  the  selection  of  material  and  mode  of 
construction.  The  materials  used  in  construction  are  concrete, 

brick,  steel,  iron  and  slate,  thus  making  it  thoroughly  fireproof. 
All  the  foundations,  including  those  of  the  engines  and  boilers, 
were  put  in  by  the  company,  and  are  made  of  the  best  material 
that  money  could  buy.  The  foundation  for  one  engine  alone  is 
a  solid  block  of  concrete,  63  ft.  long,  24  ft.  wide  and  15  ft.  deep. 
The  walls  are  built  of  brick  and  cement.  The  floors  are  of 

I-beam  construction,  arched  with  the  Roebling  system  of  fire- 
proofing.  The  roof  trusses  are  steel,  resting  on  granite  caps. 
The  roof  is  covered  with  the  best  quality  of  California  slate. 
The  chimney  is  of  brick.  It  stands  some  distance  from  the  main 
building,  being  connected  to  it  by  a  flue  10  ft.  wide  and  40  ft. 
high,  in  which  provision  has  been  made  for  forced  draft,  should 
it  become  necessary  to  use  coal.  The  chimney  is  152  ft.  high, 
and  14  ft.  8  ins.  inside  diameter,  and  is  lined  about  half-way  up 
with  firebrick,  behind  which  an  air  space  has  been  left. 

The  engine  room  is  48  ft.  x  287  ft.  The  machine  shop  is 
48  ft.  X  45  ft.  The  boiler  room  is  58  ft.  6  ins.  wide  and  331  ft. 
long.  Both  engine  and  boiler  rooms  are  43  ft.  high  from  floor 
line  to  bottom  of  trusses. 

The  building  was  constructed  by  contract,  although  the 
foundations,  etc.,  were  built  by  the  railway  company,  under 

the  supervision  of  H.  H.  Lynch,  superintendent  of  construc- 
tion. 

BOILERS 

At  present  there  are  installed  four  batteries  of  Babcock  & 
Wilcox  boilers.  The  foundations  are  laid,  however,  so  that 
four  more  batteries  can  be  added  in  the  future.  The  boilers 

sre  single  deckers,  and  have  a  capacity  of  2500  hp  to  the  bat- 
tery. They  are  being  fitted  up  with  oil  burners,  but  provision 

has  been  made  in  the  foundations  for  ash  pits,  should  it  become 
necessary  to  burn  coal. 

FUEL  EQUIPMENT 

The  fuel  that  will  be  used  will  be  California  crude  petroleum. 
This  oil  comes  from  Bakersfield  County  and  Kern  County.  The 
main  advantages  of  oil  over  coal  as  a  fuel  are  the  low  cost  of 
oil  and  the  small  expense  of  handling  it. 

The  supply  of  oil  will  be  stored  in  a  main  storage  tank, 
situated  on  the  corner  of  Laguna  Street  and  North  Point  Street, 
about  150  ft.  from  the  power  house.  This  tank  is  27  ft.  high, 
80  ft.  in  diameter,  and  has  an  approximate  capacity  of  1,500,- 
coo  gals.  It  is  built  of  7-16-in.  steel  boiler  plate,  on  a  sand 
foundation.  At  the  present  time  the  oil  will  be  pumped  directly 

from  oil  barges  at  the  wharf  to  the  main  tank  through  a  5-in. 
pipe.  Later  on  8-in.  pipe  lines  will  be  laid  through  the  city 
from  the  storage  tanks  of  the  Associated  Oil  Company,  at 
Seventh  Street  and  Berry  Street  and  Bay  Street  and  Mont- 

gomery Street,  to  this  main  tank.  On  account  of  the  steep 
grades  this  power  house  cannot  be  reached  with  the  regular 

electric  oil-tank  car  with  which  the  company  supplies  its  other 
power  houses,  but  a  route  will  probably  be  established  in  the 
future  so  that  this  may  be  accomplished.  This  would  give  the 
company  four  independent  methods  of  supplying  fuel  oil  to  this 

power  house. 
The  main  storage  tank  is  connected  by  independent  5-in. 

pipes  and  Dow  pumps  to  two  auxiliary  feed  tanks.  These  tanks 
have  a  capacity  of  20,000  gals.  each.  They  are  built  of 
steel  boiler  plate,  and  are  in  a  building  separate  from  the  main 
building.  They  are  so  situated  with  reference  to  the  boilers  as 
to  require  the  least  amount  of  piping.  Each  tank  is  connected 
independently  to  each  furnace  by  pipes.  The  oil  is  distributed 
tc  the  furnaces  from  the  auxiliary  tanks  by  the  National  Oil 

Company's  system.    All  tanks  are  equipped  with  heating  coils 

DIRECT-CONNECTED  ALTERNATOR  FOR  SAN  FRANCISCO 

SO  that  the  oil  can  be  heated  with  exhaust  steam  whenever necessary. 

There  are  several  oil  burners  in  the  market  which  are  more 

or  less  successful.    No  particular  style  has  been  adopted  yet. 

FEED  WATER  AND  ECONOMIZERS 

The  feed  water  is  supplied  from  the  water  mains  of  the 
Spring  Valley  Water  Company.  In  order  to  keep  this  expense 
at  a  minimum  the  water  from  the  surface  condensers  is  filtered 

and  used  again.  The  filter  was  designed  by  the  Union  Iron 
Works  and  is  of  a  simple  nature.  It  consists  of  a  number  of  felt 
strainers,  which  catch  the  scum  and  oil.  The  strainers  can  be 

taken  out  of  the  filter  one  at  a  time,  cleaned,  and  returned  with- 
out interfering  with  the  process  of  straining. 

The  station  at  the  present  time  will  be  equipped  with  four  sets 
of  Green  economizers,  having  480  tubes  each.  When  completed 
the  station  will  have  eight  sets  of  economizers.  The  piping  is 
so  arranged  that  any  one  of  the  four  economizers  can  be  used 
with  any  one  of  the  four  batteries  of  boilers. 

ENGINES 

The  plant  is  designed  for  four  engines,  two  of  v/hich  are 
now  in  course  of  construction.  They  are  of  the  vertical  marine 

type,  and  are  being  built  by  the  Union  Iron  Works,  of  San 

Francisco.  They  are  triple  expansion  with  32-in.,  52-in.  and 
80-in.  cylinders  and  42-in.  stroke.  They  are  built  for  a  working 
pressure  of  200  lbs.,  at  a  speed  of  136  r.  p.  m.  Their  normal 
capacity  is  4080  hp  each,  but  they  are  built  for  an  overload  of 
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25  per  cent,  so  that  the  entire  output  of  the  plant  when  com- 
pleted will  be  over  20,000  hp.  It  may  be  stated  here  that  these 

engines  are  the  largest  stationary  engines  that  have  ever  been 
built  or  used  on  the  Pacific  Coast. 

CONDENSERS 

The  condensers  are  known  as  the  marine  type  surface  con- 
densers.   They  are  fitted  up  with  3034  ̂ -in.  diameter  tubes, 

and  have  a  cooling  surface  of  7200  sq.  ft.    Arrangements  are 
made  by  means  of  a  tap  in  the  exhaust  pipe  so  that  they  can  be 
used  as  jet  condensers.    The  air  pump  cylinder  is  34  ins.  in 

diameter,  with  a  12-in.  stroke,  and  is  designed  so 
that  it  can  handle  a  large  volume  of  water  when 
the  condenser  is  used  as  a  jet  condenser.  The 
water  used  for  condensing  is  pumped  from  the 

bay,  through  two  30-in.  pipe  lines,  laid  on  a  pier 
built  out  into  the  bay.    The  suction  pipe  line  is 
about  400  ft.  long.    The  water  at  the  end  of  pier 
at  low  tide  is  8  ft.  deep.   The  pump  is  electrically 
driven  and  is  at  the  end  of  the  pier.    The  dis- 

charge pipe  is  the  same  size  as  the  suction  pipe, 
and  is  also  built  out  in  the  bay  in  the  same  man- 

ner.   It  does  not  extend  out  so  far,  however. 

The    suction   pipes    are   provided   with  man- 
holes every  100  ft.  for  cleaning.    The  suction 

bonnet  has  thirty-seven  5-in.  valves  and  a  brass 
strainer.    A  crane  is  provided  for  lifting  the 
strainer  out  of  the  bay  for  cleaning  purposes. 
The  entire  condensing  water  outfit  is  made  in  duplicate  so  that 
no  engines  will  have  to  shut  down  when  any  repairs  are  made 
or  cleaning  is  being  done. 

GENERATORS  AND  SWITCHBOARD 

Each  engine  is  direct  connected  to  two  22-pole,  1200-kw,  136 
r  p.  m.,  13,200-volt,  25-cycle  three-phase  generators. 

blast  machines.  The  two  motors  driving  the  fans  are  of  the 

type  known  as  I-4-pole,  2-hp,  750  r.  p.  m.  350-volt  induction 
motors. 

The  station  contains  eight  motor-controlled  oil  switches.  Four 
of  these  are  connected  to  the  generators,  two  to  the  outgoing 
lines,  and  the  other  two  to  the  exciter  panels. 

The  switchboard  contains  four  generator  panels,  two  out- 
going line  panels,  two  induction  motor  panels  for  the  ex- 
citers, three  exciter  generator  panels,  one  exciter  feeder  panel 

controlling  four  generators,  two  blower  motor-starting  panels, 
and   two  induction  motor-starting   panels.     Each   panel  is 

EXTKRi:f)R  OF  NEW  TOWER  STATION 

The  fields  will  be  excited  by  a  M.  P.  6-pole,  loo-kw,  500  r.  p. 
m.  125-volt  exciter  driven  by  a  6-pole,  150-hp,  500  r.  p.  m.  350- 
volt  induction  motor  when  under  light  load.  Under  full  load 

the  fields  will  be  excited  by  a  M.  P.  8-pole,  200-kw.,  500  r.  p.  m. 
125-volt  exciter,  driven  by  a  6-pole,  300-hp,  500  r.  p.  m.  350- 
volt  induction  motor.  For  starting  purposes  the  fields  will  be 

excited  by  one  M.  P.  6-pole,  75-kw,  250  r.  p.  m.  125-volt  exciter, 
driven  by  an  engine. 

There  are  two  air  blast  transformers  in  the  station  for  the 

induction  motors  driving  the  exciters  and  blowers.  They  arc 

three-phase,  25-cyclc,  150-kw  and  300-kw,  13,200-370  volt  air 

TANK  FOR  FUEL  OIL 

equipped  with  suitable  disconnecting  switches,  instruments,  etc. 
The  entire  electrical  equipment  of  the  main  station  and  of  the 

sub-stations  was  made  and  installed  by  the  General  Electric 
Company.  CRANE 

An  electric  traveling  crane  with  a  capacity  of  30  tons  has 
been  installed  so  that  any  part  of  engines  or  generators  can  be 

easily  handled. 
MACHINE  SHOP 

The  machine  shop  will  be 

equipped  with  lathes,  drill 
presses  and  other  necessary 
machines,  all  electrically 
driven. 

TRANSMISSION  LINE 

The  transmission  line  work 

is  iiT  charge  of  S.  L.  Foster, 
chief  electrician  of  the  com- 

pany, and  will  be  constructed 
in  a  thorough  up-to-date 
manner. 

The  line  will  run  from  the 

North  Beach  power  house  to 
Fillmore  Street,  a  distance  of 
several   blocks,   and  thence, 
via  Fillmore  Street,  to  Turk 

Street,  where  the  first  sub- 
station is  located.    This  sub- 
station will  be  a  distribution 

point    for    the  transmission 
lines  to  the  other  two  sub- 

stations.    From  the  Turk  Street  and  Fillmore  Street  sub- 
station the  transmission  lines  will  run  along  Church  Street, 

Sixteenth  Street,  Guerrero  Street,  San  Jose  Avenue,  Thirtieth 
Street,  Chenery  Street,  Diamond  Street  and  San  Jose  Avenue. 

The  distance  from  the  main  power  station  to  the  Turk  Street 
and  Fillmore  Street  sub-station  is  about  10,000  ft.,  to  the 
Geneva  Avenue  and  San  Jose  Avenue  sub-station,  31,000  ft.; 
to  the  Millbrae  Street  sub-station  85,000  ft. 

The  poles  are  square-sawed  redwood,  50  ft.  high,  16  ins.  x 
16  ins.  at  base  and  10  ins.  x  10  ins.  at  top.  They  will  be  set  in 
concrete  after  having  been  given  a  lieavy  coat  of  crude  oil. 
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The  cross  arms  are  Oregon  pine,  4  ins.  x  6  ins.  x  5  ft.  5  ins. 
and  4  ins.  x  6  ins.  x  7  ft.  5  ins.  The  poles  will  be  painted  a  dark 
green.  The  cross  arms  will  be  painted  a  bright  yellow,  to  con- 

form to  a  city  ordinance  pertaining  to  high-tension  lines. 

EXTERIOR  AND  INTERIOR  OF 

SUB-STATIONS 

The  Turk  Street  and  Fillmore  Street  sub-station  will  be  45 
ft.  X  109  ft.    The  Geneva  Avenue  and  San  Jose  Avenue  sub- 

station will  be  placed  in  the  brick  car  house  at  that  point.  The 
Millbrae  Street  sub-station  will  be  40  ft.  x  75  ft.    The  new 
sub-stations  will  be  entirely  fireproof,  being  built  on  the  same 
general  lines  as  the  main  power  house,  with  the  exception  that 

FILMORE  STREET  SUB-STATION 

Tliere  will  be  two  circuits  from  the  main  station  to  the  first 

sub-station,  each  consisting  of  three  No.  000  solid,  triple 
braided  waterproof  wire.  Each  of  these  circuits  will  be  on  one 
side  of  the  pole,  having  one  wire  on  the  upper  or  shorter  and 
two  wires  on  the  lower  cross  arm.  From  the  first  sub-station 
there  will  be  two  circuits  of  three  No.  o  wires  each.    One  of 

m 
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FRONT  JiLEVATION  OF  FILMORE  STREET  SUB-STATION 

these  circuits  will  end  at  the  second  sub-station  and  the  other 
will  go  to  the  third  sub-station.  Both  of  these  circuits  will  be 
on  the  same  poles. 

Iron  pins  with  porcelain  bases  will  be  used.  The  insulators 
are  known  as  the  John  Martin  No.  100  brown  porcelain,  single 
petticoat  insulators.   They  have  been  tested  to  50,000  volts. 

the  slate  roof  will  be  nailed  to  the  cinder  concrete  instead  of 

to  board  strips,  as  in  the  main  power  house. 

The  present  equipment  of  the  Turk  Street  and  Fillmore 
Street  sub-station  will  consist  of  six  lo-pole,  750-kw.,  300 
1.  p.  m.,  600-volt  compound-wound  rotary  converters;  eighteen 

25-cycle,  275-kw,  13,200  440-volt  air  blast  transformers;  three 
blower  motor  sets,  each  consisting  of  one  T4-pole,  5-hp,  750 

r.  p.  m.,  350-volt  motors  and  one  50-in.  blower.  There  will  be 
ten  motor-controlled  oil  switches,  six  being  connected  with  the 

rotary  converters,  two  to  the  incoming  lines  and  two  to  the  out- 
going lines.  The  switchboard  will  have  two  panels  for  incom- 

ing wires,  two  for  outgoing  wires,  six  for  rotary  converters  for 
the  alternating,  and  six  for  the  direct  current,  six  for  rotary- 
starting  motors,  three  for  the  blower-starting  motor  and  thirty 
for  direct-current  feeders. 

The  equipment  of  the  Geneva  Avenue  and  San  Jose  Avenue 
station  will  consist  of  three  6-pole,  500-kw,  500  r.  p.  m.,  600- 
volt  compound-wound  rotary  converters ;  nine  25-cycle,  185-kw, 
13,200  440-volt  air  blast  transformers;  two  blower  sets,  each 
consisting  of  one  I-4-pole,  5-hp,  750  r.  p.  m.,  350-volt  motors 
and  one  50-in.  blower.  The  switchboard  will  have  the  neces- 

sary panels  for  the  rotaries,  alternating-current  lines,  etc.,  and 
also  four  panels  for  direct-current  feeders. 

The  equipment  of  the  Millbrae  Street  station  will  consist  of 

two  6-pole,  500-kw,  500  r.  p.  m.,  600-volt  compound-wound 
rotaries;  six  25-cycle,  185-kw,  13,200  440-volt  air  blast  trans- 

formers ;  two  blower-motor  sets,  each  consisting  of  one  T4- 

pole,  2-hp,  750  r.  p.  m.,  350-volt  motor  and  one  40-in.  blower 
and  two  motor-controlled  oil  switches.  The  switchboard  will 

have  the  necessary  panels  for  rotaries,  etc.,  and  two  direct- 
current  feeder  panels. 

Each  of  these  sub-stations  is  so  arranged  as  to  admit  of  in- 
creasing the  number  of  machines  that  are  being  installed  at  the 

present  time  in  case  of  necessity. 
When  completed  the  United  Railroads  will  undoubtedly  have 

the  largest  and  best  equipped  street  railway  power  system  in  the 
West. 

MANAGEMENT 

The  general  manager  of  the  United  Railroads  of  San  Fran- 
cisco is  George  F.  Chapman,  who  was  formerly  general  super- 

intendent of  the  North  Jersey  Street  Railway  Company,  with 
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headquarters  at  Newark,  N.  J.  F.  F.  Bodler,  master  mechanic 
of  the  United  Railroads  of  San  Francisco,  was  also  formerly 
connected  with  the  North  Jersey  system. 

The  work  of  consolidating  and  unifying  the  practice  on  the 
different  roads  which  now  make  up  the  San  Francisco  system 
has  been  largely  in  the  hands  of  Mr.  Chapman,  as  has  also  the 
new  plans  for  power  development,  and  the  successful  results 
of  this  policy  have  already  been  shown. 

POCKETBOOK  FOR  MOTORMEN  AND  CONDUCTORS 

The  Youngstown  &  Sharon  Street  Railway  Company  has 
adopted  for  the  use  of  the  motormen  and  conductors  on  its  lines 
a  form  of  pocketbook  which  is  intended  to  include  all  of  the 
blanks,  instructions  and  records  which  the  men  need  while  on 
the  road.  As  this  book  has  not  only  proved  a  great  convenience 
in  the  operation  of  the  line,  but  should  prove  equally  useful  on 

other  systems,  an  acount  of  the  method  followed  will  be  of  in- 
terest. The  hand-book  is  of  the  kind  having  an  adjustable  back 

with  clips,  so  that  additional  leaves  can  be  inserted  from  time  to 

Blu. foi 

ROAD  SIGNALS. 
poles  for  the 

that  you  will  bring  your  car  V 

nd  White  Sigus  are  placed  o 
of  motormen,  as  follows: 

Electric  Package  Line 
MILK  RATES. 

eans  that  you  will  have  your  car  under 
>  that  a  stop  could  be  made  within  50 

"STOP''  n fuH  StOifm 
"SLOW"  1 

complete  control, feet. 
"STOP  KO."  signs  are  placed  at  all  flag  stations, 

indicates  that  within  1,000  feet  the  speed  limit 
of  the  car  is  to  be  reduced  as  indicated  by  the  uumer.il,  or 
that  you  are  within  1,000  feet  of  a  switch  or  crossing. 

"NUMERAL  SIGNS"  indicate  the  speed  at which  you  will  run  at  this  point.  This  speed  is  not  to  be 
changed  until  the  car  arrives  at  a  sign  which  indicates  a 
different  speed  or  a  "C"  sigir. 

•'C'^'  indicates  that  the  current  may  be  turned  on  to full  capacity,  at  the  <liscretioa  of  the  niotorman. 
"Jf"  means  that  you  will  ring  your  gong  continu- ously until  you  arrive  at  the  next  crossing.  On  air  cars, 

ilie  whistle  will  be  blown  at  "R"  signs,  as  called  For under  whistle  signals. 

5  Oils. 
10  Cab 

ubIe 

5c 

IOC 

a  S 

Hubbard  aud  Sharon  

Se 

Hubbard  alid  New  Castle   

50 

IS 

Sbaron  and  Youngstown  

71: 

.Sharon  and  New  Castle....-  
ISC 

Youngstown  and  New  Castle  
IOC 15c 

veeii  intermediate  points  i 
:  rates  include  return  of ro'iitively 

iiilk  will  be  carried  unl 
li^  Company's  milk  ticliet. 

Conductors  will  detach  coupon  when  milk  is 
id  the  remainder  of  the  tag  ticket  when  can  15  r 
iinch  <anie  and  return  to  Auditor's  Office  with 

I  if  proptrly 

tagged  with 

A  "Green  JTfttf/"  plai of  the  track  is  a  caution  sign; der  control  until  obstruction 
:d  on  the  right  hand  sid< 
,  and  car  must  be  kept  ua 
)  guarded  is  passed. 

ickets. 

Superseding  all  previo 
onNT.sTowN,  O.,  Dec.  I,  1902 

dpts 
Godfrey  Morgan, 

Gcn'l  Superintendent, 

Form  RsT-i^O. 

Rule  Supplement  No»  9» 

(8)  Several  miscellaneous  leaves,  supplementing  the  regu- 
lations published  in  the  regular  rules  for  conductors. 

(9)  Instructions  taken  from  the  "Electrical  World  and  Engi- 
neer" in  regard  to  method  of  resuscitation  of  persons  from  ap- parent death  caused  by  electric  shock,  compiled  by  A.  H. 

Goelet,  M.  D. 
(10)  Milk  rates,  with  instructions  as  to  the  acceptance  of 

milk,  return  of  cans,  etc. 
(11)  Set  of  blanks  used  by  motormen  and  conductors. 

These  include  a  blank,  which,  according  to  the  rules  of  the 
company,  has  to  be  filled  out  by  the  conductor  when  receiving 
instructions  to  take  any  special  run,  such  as  to  double-head 
with  a  baggage  run.  Orders  of  this  kind  are  received  from  the 
despatcher  by  a  conductor,  and  after  being  filled  out  by  him  are 
signed  by  the  motorman  and  handed  in  by  the  conductor  with 

yOUNGSTOWN  AND  SHARON  DIVISION. TIME  TABLE. 

VoniiDsioKn  oiiii  imn  SI.  Ry. 
SfiDioii  oin  m  ensile  si.  liy. 

YOUNGSTOWN  AND  SHARON  DIVISION. EAST  BOUND. 
Lta-re  Vnungstown  ewry  "hilf  honr  from -4:30  A.  M.  to  11:30  P.  M. Leave  IlubJjarri  every  hnU  hour  from  5:'jo A.  M.  to  12:00  p.  M. WEST  BOUND, 
leave  Sharon  every  holf  lioDr  from  4:30 A.  M  to  :  1:00  p.  M. 
Leave  Hubbar.!  every  luilf  hour  from  5x0 A.  M.  to  11:30  P.  M. 

SHARON  AND  NEW  CASTLE  DIVISION. 
SOUTH  BOUND. 

Leave  Yoongitowii  hourly  from  4:50  a.  m. 

TICKET  INSTRUCTIONS. 
Supploment  to  Rule  40  A. 

to  I 
':30  I 

Voungs- 

Leave  Sharon  hourly  from  4:30  a.  m.  to 10:30  p.  M. 
Leave  Hubhanl  4:!;o  A.  ̂ r,  aad  hourly from  5:oci  a,  m.  to  11:00  p.  m. 
Lcate  New  Bedford  4:40  a.  m.  and  hourly from  5:10  a,  m.  to  11:00  p.  M. 

NORTH  BOUND. 
LL.ne  New  CasUe  (via  Bus  Wosh'ii  st.) hourly  from  6:00  a.  m,  to  10:00  i'  m L«st  Car  Leaves  New  Castle  for StOWIl  10:00  p.  M. 
Last  Car  Leaves  New  Cnstle  for  Sharon 1 1  :oo  p.  M. 
Last  Car  Le.ivcs  New  Cattle  for  Hubbard and  New  Bedford  (from  Grant  St.  only) •  1 1  :SO  p.  M. 

All  Cars  have  Smoking  Compartments. 
■  AU  Cars  run  011  Central  Standard  Time. First  Car  Leaves  Two  Hours  Later  on 
Stinda>-s. ■R.  MOMreOMtfiY.  aOOF7{[¥  MOROAN.  ' <3rn-l  M„>,oger.  Qg,,'/  Supt. Rule  Supploment  Mo.  6. 

TICKET  FORMS 
PRICE 

or  TICKETS COUPON VALUE 
REOISTEK 

AS 
I  6  at  23c  2  

13  atsoe  
5C  „ 

SC.;  

27  at  f  1 .00... 

5C  

!  
22  <nt  52.00... Ticket  Ticket... 

5  54  at  Sj.So... 

6  

54  at  S3.80... 

Ticket... 
Ticket  

7  46  at  $2.40... 8  12c  
I2C  

9   
>3C  

10  

'3C  13c  13c  
13c  

11  I2C  

1  2C  

13c  
12c. _  
IOC  12  20c  

IOC  

13  
20c  IOC  luc  

U  
20c  IOC  

IOC„  
IS  20c  roc  
16    Obsolete  
'7  Obsolete  IS  
■9  

40c  40c  

20c  20C  Ticitet  
Ticket  20  

25c  
25c  

21  
2SC  

25c  

25c  

40c  
20c  25c  Ticket  Ticket  

40c  
20c  

24  .'ZZ 

20c  IOC   
25  26  20c  IOC  

IOC  
IOC  

Theatre  
100  at  ̂ 5.00.. 

Ticket  

Green  Coiiipliiiicntary.. 

5c  

5<:  

Ticket.... 
Trip  Pass  

Ticket... 

Hat  Check   ' 

Si)»ri.Uure  Slip  

m  Rejisi'ii 

Ticket.  . Ticket  

I'icket  

Coiiiplinieiitary  _  
Employe  

1 

SAMPLE  PAGES  FROM  THE  YOUNGSTOWN  &  SHARON  POCKET  BOOK 

I5tli,  1902. Bvile  Sii]iplei 

time.  The  cover  is  of  leather,  is  7^  ins.  long  by  4^4  ins.  wide, 

and  is  stamped  "General  Rules,  Operating  Department, 
Youngstown-Sharon  Railway  &  Light  Company  and  Controlled 

Lines." The  contents  of  the  book  can  be  varied,  of  course,  as  the 
necessities  require.  The  Youngstown  &  Sharon  book  contains 
the  following: 

(1)  A  copy  of  the  regular  timetable,  printed  on  a  single 
sheet,  issued  to  the  public  and  giving  the  hours  at  which  the 
cars  on  the  different  lines  run. 

(2)  An  employees'  timetable,  with  actual  times  at  which  the 
cars  meet  at  different  switches  and  with  notation  as  to  the 

points  at  which  the  crews  change. 
(3)  The  general  rules  and  instructions  for  motormen  and 

conductors.  These  are  102  in  number,  and  all  the  usual  rules 
in  regard  to  conduct,  action  to  take  in  case  of  accident,  bell 
signals,  lamp  and  flag  signals,  etc.,  are  given.  They  are  printed, 
of  course,  with  special  reference  to  being  bound  in  the  cover, 
being  fastened  in  a  cover  to  open  at  the  end.  In  case  the  rules 

are  changed  in  any  respect  they  can,  of  course,  easily  be  re- 
moved and  a  new  set  substituted. 

(4)  Instructions  for  operating  the  Ohmer  car  register,  which 
is  the  register  used  on  this  line. 

(5)  Ticket  instructions.  This  gives  a  list  of  all  the  forms  of 
tickets  published  by  the  company,  including  complimentary, 

trip,  pass,  employees'  ticket,  excursion  ticket,  etc. 
(6)  Rates  of  cash  fare  between  the  stations  and  the  local 

fares  charged  in  the  different  towns  through  which  the  lines 

pass. 
(7)  Baggage  car  timetable. 

his  regular  report  at  the  end  of  the  run.  Other  blanks  included 
are  those  used  when  articles  are  found  in  cars  by  conductors. 
These  blanks  are  turned  in  by  the  conductor  with  the  article 
to  the  car  house  ofifice.  At  the  foot  of  the  blank  is  a  place  in 
which  the  owner  receipts  for  the  article.  The  book  also  in- 

cludes the  regular  accident  report  blanks  with  space  for  the 
names  of  witnesses  and  for  a  description  of  the  accident. 

(12)  Blank  leaves  for  any  miscellaneous  purpose. 
The  book  was  gotten  up  by  general  superintendent  and  pur- 

chasing agent  of  the  company,  Godfrey  Morgan,  and  has  been 
found  very  convenient.  A  few  sample  pages  from  the  book  are 
reproduced  herewith. 

NOISELESS  CROSSING 

C.  A.  Moreno,  chief  engineer  of  the  St.  Louis  Transit  Com- 
pany, has  invented  a  device  to  abate  noise  made  at  crossings 

by  the  insertion  of  wooden  blocks  at  the  junction  point.  The 
Transit  Company  will  make  a  test  of  a  crossing  of  this  kind, 
which  is  now  being  built  by  the  Pennsylvania  Steel  Company, 
and  which  will  be  laid  at  Fourteenth  Street  and  Olive  Street. 
The  blocks  will  be  8  ins.  square  on  the  surface  and  about  6  ins. 
deep.  They  will  be  firmly  fastened  in  place  and  will  be  finished 
to  the  present  section.  The  material  used  will  be  maple  or 
birch.  A  crossing  made  up  in  this  way  has  been  in  use  at  one 
of  the  intersections  of  the  Transit  lines  for  a  period  of  four 
months  and  has  proved  entirely  satisfactory.  The  block  is  so 
set  that  when  it  is  in  position  the  grain  is  vertical.  The  blocks 
will  be  arranged  so  as  to  be  easily  removed  and  replaced  when 
worn  out. 
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THE  PHILADELPHIA  RAPID  TRANSIT  SYSTEM— IV 

BY  W.  W.  WHEATLY 

NOTES  ON  TESTING  LABORATORY 

The  company  is  equipped  with  a  first-class  testing  laboratory 
[which  comes  under  the  direction  of  the  purchasing  agent], 
and  is  in  charge  of  a  competent  chemist  for  the  purpose  of 

testing  various  materials  purchased  for  the  use  of  the  com- 
pany. It  has  been  found  necessary  to  purchase  a  large  portion 

of  the  material  under  specification.  At  the  present  time  the 
babbitt,  solder,  car  brasses,  check  plates,  brass  grab  handles, 
cement,  grease,  oils,  paints,  pipe  covering,  etc.,  are  bought 
under  specification. 

In  order  to  operate  the  department  it  has  been  found  neces- 

TYPICAL  RESIDENCE  STREET  IN  PHILADELPHIA 

sary  to  order  goods  a  sufficient  time  in  advance  so  that  the 
material  can  be  set  aside,  samples  taken  from  a  given  number 

of  packages  and  the  entire  shipment  accepted  or  rejected,  ac- 
cording to  the  test. 

The  department,  the  company  believes,  is  a  money  saver.  It 
eliminates  paying  for  any  fancy  names  or  brands  under  which 
goods  are  sold,  and  gets  right  down  to  the  cost  of  the  base 
material,  plus  the  labor  for  preparing  it  for  the  market,  with  a 

fair  allowance  for  the  manufacturer's  profit.  Almost  daily 
samples  of  material  which  has  proved  satisfactory  are  analyzed 
and  specifications  gotten  up,  so  that  it  is  only  a  matter  of  a 
short  time  when  the  bulk  of  the  material  Used  will  be  purchased 
on  standard  specifications.  This  method  of  purchasing  gives 
good,  healthy  competition  and  puts  the  company  in  a  position 
to  buy  goods  that  suit  its  purpose  at  the  right  price. 

In  addition  to  the  chemical  laboratory  there  is  also  a  Riehle 
testing  machine,  which  is  used  in  testrng  the  breaking  strain 
of  bar  iron,  binding  wires,  brake-chains  and  brake-rod  material. 

During  the  last  fiscal  year  the  laboratory  made  6io  chemical 
tests  and  125  physical  tests,  resulting  in  a  rejection  of  about 
5  per  cent  of  all  the  materials  tested.  Among  the  materials 
tested  were  the  following:  Alcohol,  turpentine,  bearings,  check 
plates,  rubber,  pipe  covering,  solder,  paints,  graphite,  white 
lead,  marble,  feed  water,  soaps,  copper,  babbitt,  fuse  wire  and 
packing,  linseed  oil,  deposit  on  boiler  tubes,  lubricating  oil, 
motor  and  other  grease,  aluminum  bars,  illuminating  oil, 
chrome  yellow,  candles,  shellac  varnish,  caustic  soda,  mica  for 

metallic  deposits,  zinc,  signal  oil,  coal,  flue  gas,  tin,  boiler  com- 
pounds, battery  acid,  cement,  paraffine  oil,  track  salt,  incan- 

descent lamps,  etc. 

The  testing  laboratory  is  equipped  with  cement  testing  ap- 
paratus, oil  tester  and  full  line  of  tubes,  breakers,  chemicals 

and  similar  apparatus  such  as  would  be  found  in*any  first-class 
laboratory.  There  is  also  an  incandescent  lamp  testing  ap- 

paratus and  the  Riehle  testing  machine  already  mentioned.  The 
cost  of  installation  of  the  laboratory,  exclusive  of  the  building, 
was  about  $1,200,  and  the  cost  of  operation,  including  the 
chemist,  is  about  $1,200  per  annum. 

METHODS  OF  HANDLING  SUPPLIES 

A  considerable  proportion  of  the  supplies  are  purchased  on 
specifications  made  in  the  testing  laboratory.  The  stock  of 
general  store  room  supplies,  including  stationery  and  all  kinds 

of  paper  used  by  the  company's  printing  department,  is  kept  up 
through  the  storekeeper's  requisitions  on  the  purchasing  agent 
for  the  quantity  and  kinds  of  material  wanted.  When  the  shops 
are  in  want  of  material  which  is  not  kept  in  general  supplies 

stock  the  same  is  procured  through  the  master  mechanic's 
requisition  on  the  storekeeper,  which  request 
is  transferred  to  the  purchasing  agent  in  the 
same  form  as  requisitions  for  general  supplies 

account.  Line,  power  station  and  track  ma- 
terial proper  are  ordered  by  the  heads  of  de- 

partments by  requisition  direct  on  purchasing 
agent.  All  requisitions  for  material,  as  is  usual 
in  other  organizations,  are  first  approved  by 
the  general  manager  before  being  turned  over 
to  the  purchasing  agent  for  buying.  No  ma- 

terial of  any  great  value  is  bought  without 
quotations  first  having  been  received. 

For  all  material  purchased  on  the  store- 

keeper's requisition  and  received  at  the  store- 
room or  elsewhere,  receipts  duly  signed  by  the 

person  receiving  the  same  are  forwarded  to  the 

storekeeper's  office.  An  accurate  record  of  all 
such  receipts  is  made  in  the  receiving  book. 
When  the  bills  are  rendered  they  are  sent  by 
the  purchasing  agent  to  the  storekeeper  for 

proper  certification. 
No  requisition  on  the  storekeeper  is  filled  un- 

less the  account  for  which  the  item  is  to  be  used  is  properly 

designated.  Should  the  article  not  enter  into  the  general  sup- 
plies account  when  the  bill  for  same  is  passed  by  the  store- 

keeper, the  proper  account  to  which  the  item  is  chargeable  is  so 
noted  by  him.  Goods  taken  direct  from  the  general  supplies 
stock  are  charged  to  the  proper  account  as  mentioned  on  the 

requisition,  and  are  distributed  on  the  storekeeper's  monthly 
distribution  sheets.  All  goods  purchased  for  stock  are  carried 
in  the  general  supplies  account,  and  this  account  is  credited  with 
all  material  drawn  out.  By  this  method  it  appears  that  the 
amount  used  each  month  is  charged  to  the  proper  account,  and 
not  all  of  the  material  purchased,  some  of  which  might  not  be 
used  for  several  months. 

Weekly  requisitions  are  made  by  each  depot  for  such  material 
as  may  be  required.  These  requisitions  are  handed  to  the 
general  manager,  and  by  him  to  an  inspector  of  requisitions. 
When  properly  approved  the  requisitions  are  turned  over  to  the 
master  mechanic,  who  fills  all  wants  pertaining  to  shop  material, 
after  which  the  requisition  passes  to  the  storekeeper  for  the 
completion  of  the  requisition.  The  depots  each  have  a  supply 

car,  and  these  cars  are  scheduled  .to  come  to  the  general  store- 
room on  certain  days  each  week.  Weekly  deliveries  of  supplies 

are  made  to  each  depot  on  such  days  as  are  assigned  to  them 
for  sending  their  supply  car  to  obtain  the  material  ordered  on 
the  previous  requisition.  Depots  are  expected  to  keep  about  a 

two  weeks'  supply  on  hand,  and  the  main  shops  located  near  the 
store  room  about  a  two-days'  supply.  Requisitions  from  heads 
of  departments  and  the  shops  are  filled  at  all  times  upon 
presentation  to  the  store-room.  An  interesting  item  from  the 

purchasing  agent's  records  indicates  that  the  trolley  wheels 
used  by  the  company  give  an  average  service  throughout 
the  year  of  11,000  miles,  the  brake-shoes  an  average  of 
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^1,500  miles,  and  the  motor  bearings  an  average  of  about  six 
months  time. 

TRACK  CONSTRUCTION 

For  heavily-traveled  streets  the  company  has  adopted  a  9-in. 
girder  rail  w^hich  vi^eighs  137  lbs.  to  the  yard.  This  rail  was 
designed  by  the  company's  engineers.  The  principal  feature  of 
it  is  the  great  amount  of  wearing  metal  in  the  head,  which  was 
accomplished  by  moving  the  web  of  the  rail  outward  from  the 
gage,  making  it  practically  a  center  bearing  rail.  It  has  an 
extra  wide  base  and  a  small  horizontal  angle  at  the  surface  of 
the  curved  tram.  The  rail  has  shown  itself  to  be  absolutely 
self  cleaning.  It  also  enables  the  wagoiw  to  turn  out  easily, 
which  is  an  important  factor  in  Philadelphia  where  the  wagon 
traffic  is  confined  largely  to  the  rails.  A  section  of  the  rail  is 

shown  herewith.  The  ties  are  yellow  pine,  9-in.  face,  5  ins. 
deep  and  8  ft.  long.  The  cost  of  construction  with  this  section 
of  rail  is  about  $20,000  per  mile  without  paving,  and  about 
$55,000  per  mile  with  belgian  block  paving  on  gravel  base. 

In  all  track  construction  that  is  being  built  or  rebuilt  the 

"composite"  or  zinc  joint,  which  was  described  in  the  Street 
Railway  Journal  for  March  i,  1902,  is  used.  This  joint  is 
made  up  of  special  rolled  plates  which  fit  the  web  of  the  rail  and 
overlap  the  base.  The  plates  are  designed  slightly  smaller  than 

the  "fishing"  section  of  the  rail,  and  larger  than  the  section  of 
the  base,  so  that  when  they  are  riveted  to  the  web  of  the  rail, 
narrow  spaces  are  left  between  head  and  tram  and  flanges  of 
plates  and  also  around  the  base  of  the  rail.  These  spaces  are 
filled  with  molten  spelter.  The  result  is  that  the  plates  are 

practically  galvanized  onto  the  rail,  thus  doing  away  with  elec- 

trical bonding.    As  a  matter  of  fact  the  company's  engineers 

inadequate  to  hold  the  rails  to  gage,  specially  designed  brace 
chairs  are  being  introduced  with  the  view  of  doing  away  with 
tie-rods.  In  these  chairs  there  are  a  number  of  novel  features. 
Before  the  ties  leave  the  yard  the  chairs  are  attached  to  them 
by  three  lag  screws.  For  this  purpose  a  multiple  machine,  built 

in  the  company's  shops,  drills  the  six  holes  simultaneously  in 

BRACE  CHAIRS  FOR  HOLDING  RAILS  TO  GAGE 

believe  that  the  conductivity  at  the  joints  thus  treated  is  greater 
than  through  the  rail.  Within  two  years  30  miles  of  track  have 
been  equipped  with  the  joints.  Although  the  track  was  laid  al 
temperatures  varying  from  20  degs.  to  100  degs.  F.  not  a  single 
failure  has  been  detected  since  the  joints  were  introduced.  No 
bonding  is  used  on  joints  of  this  character,  but  where  the  ordi- 

nary plates  are  used  at  joints  on  tram  rails  a  No.  0000  bond  is 
used,  which  is  placed  in  the  tram  of  the  rail.  All  joints  are 
.suspended  between  two  ties. 

Owing  to  the  belief  that  the  rods  stretch  and  are  generally 

SECTION  OF  9-INCH  RAIL  AND  ZINC  JOINT 

the  tie.  The  vertical  leg  of  the  chair  has  two  holes.  The  rails 

are  punched  with  single  holes,  as  for  tie-rods.  After  the  rails 
are  joined  they  are  set  slightly  to  wide  gage.  Standard  %-in. 
bolts  are  passed  through  the  holes  in  the  web  and  engage  a 
nut  which  is  locked  by  a  depression  in  the  chair.  By  tightening 
these  bolts  the  rails  are  brought  to  exact  gage,  when  another 
<^-in.  bolt  is  screwed  into  a  nut,  also  locked  by  a  depression 
in  the  chair.  When  this  bolt  is  tightened  up  it  presses  against 
the  inside  of  the  web  of  the  rail,  thus  not  only  holding  the  rails 

perfectly  to  gage  but  greatly  facilitating  the  work  of  con- 
struction without  delay  to  travel. 

In  all  special  work  at  the  points  of  extraordinary  wear,  such 
as  switches,  mates  and  rail  intersections,  hardened  steel  wear- 

ing plates  are  used.  In  the  special  work  construction  during 
the  last  year  the  wearing  plates  have  been  made  considerably 
larger.  This  was  done  for  the  purpose  of  guarding  the  abutting 

rails.  To  facilitate  renewals  the  company's  engineers  have 
also  designed  new  methods  in  construction  of  these  wearing 

plates,  which  permit  of  the  taking  out 
of  the  worn  plates  and  the  resetting  of 

new  ones  in  a  very  short  time  with- 
out disturbing  the  surrounding  paving 

or  making  any  interruption  to  traffic. 
At  the  foot  of  Market  Street,  ad- 

joining the  Camden  ferries,  there  is  a 
loop  terminal  at  the  foot  of  a  steep 
short  grade.    The  curve  rails  on  this 
loop  were  designated  especially  for 
this  location  on  account  of  the  short 
radius  of  the  curve.     A  section  of 
them  is  given  herewith,  on  page  590, 

from  which  it  will  be  seen  that  the  inside  rail  weighs  165  lbs. 
to  the  yard,  and  the  outer  rail  about  200  lbs.  to  the  yard,  both 
of  solid  manganese  construction: 

NEW  POWER  PLANT 

Plans  arc  now  being  made  to  install  a  new  high-potential 
])ower  station,  which  will  be  located  at  920  North  Delaware 
Avenue.  The  maximum  capacity  of  this  station  will  be  40,000 
kw,  consisting  of  8  units  of  5000  kw  each.  It  is  proposed  at 
first  to  instil  only  3  units,  and  proposals  have  recently  been 
asked  for  these  to  be  delivered  in  the  spring  of  1905.  For 

I  R:,ilway  J.. 
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present  use  two  General  Electric  units  of  looo  kw  each  are 
being  installed  at  Second  Street  and  Wyoming  Avenue,  to 
carry  the  load  until  such  time  as  the  new  plant  is  in  operation. 
The  distribution  system  for  the  new  station  will  be  almost 
entirely  underground.  A  number  of  the  conduits  will  have  to 
be  built  new.    A  few  of  the  old  ones  will  have  to  be  enlarged, 

About  li;r,   1(1  Yard  About  aii)   in  Yard 
Section  through  Section  through 

Inside  Rail  Outside  Rail 
Street  KaxltiKty  J^jumal 

SECTIONS  OF  MANGANESE  STEEL  RAILS  FOR  SHORT  RADIUS 
CURVE  ON  MARKET  STREET 

and  a  number  of  them  will  be  available  just  as  they  are.  It  is 
expected  to  lay  about  500,000  ft.  of  new  conduit  during  this 

summer.  The  number  of  sub-stations  has  not  yet  been  definitely 
settled,  but  the  number  will  probably  be  seven.  In  most  cases 
they  will  be  located  in  the  suburbs  of  the  city.  It  is  proposed 
to  abandon  two  or  three  of  the  smaller  direct-current  stations 

when  the  large  high-potential  station  is  completed.  The  power 
plants  of  the  system  were  described  in  this  journal  in  the  issue 
of  April  6,  1901,  since  which  time  there  has  been  no  change 
worthy  of  mention. 

THE  FEEDER  SYSTEM 

The  underground  feeder  system  consists  of  about  700  miles 
of  lead  encased  cables,  ranging  in  size  from  211,600  cm  to 

1,500,000  cm  in  cross  section.  Paper,  rubber  and  jute  insula- 
tions are  used.  Very  good  results  have  been  obtained  from 

each.  A  standard  has,  however,  been  adopted  for  new  work 

which  consists  of  5-32-in.  saturated  paper  insulation  and 
5-32-in.  lead  covering.  The  size  of  the  cables  is  figured  on  a 
basis  of  a  maximum  loss  of  10  per  cent  in  voltage.  The  sec- 

tions to  be  fed  were  first  made  short  so  that  in  case  one  cable 

became  disabled  the  next  section  could  be  relied  on  to  carry 

the  load  of  its  neighbor  without  inconvenience,  but  as  experi- 
ence has  taught  that  very  little  trouble  is  to  be  looked  for  in  the 

cables  the  sections  have  been  increased  in  length  and  the  cables 
correspondingly  increased  in  size. 

Most  of  the  trouble  in  the  underground  cables  is  due  to 
mechanical  injury  of  one  form  or  another.  Mechanical  injury 
in  manholes  has  been  caused  by  the  careless  way  in  which  the 
cables  were  hung  around  the  walls.  This  is  now  being  avoided 
by  assigning  each  cable  a  certain  hanger  in  the  manhole,  and 
seeing  that  it  is  thoroughly  secured  in  the  position  allotted  to 
it.  Mechanical  injury  in  the  sections  is  usually  caused  by  the 
pick  or  bar  of  a  careless  workman  in  a  ditch  which  may  be  in 
process  of  digging  across  the  line  of  the  conduit. 

The  taps  are  taken  up  a  pipe  either  inside  or  against  the  out- 
side of  the  pole.  A  211,600-circ.  mil  rubber  insulated  and  lead 

covered  cable  is  used  for  taps.  Outside  of  the  lead  a  double  satu- 
rated cotton  braid  is  placed  to  protect  the  lead  from  abrasion 

in  being  drawn  into  the  iron  pipe  and  to  prevent  the  lead  from 

being  thoroughly  grounded  at  this  point.  An  iron  box  contain- 
ing a  200-amp  switch  is  placed  near  the  top  of  each  feeder  pole, 

and  the  tap  cable  is  brought  through  this  switch  before  con- 
necting to  the  feed  span.   The  feed  switch  has  been  found  the 

most  satisfactory  method  of  connecting  the  taps  to  the  feed 
spans.  Multiple  splices  are  used  where  the  taps  connect  to  the 
main  feeder  cable.  Junction  boxes  have  been  used  for  this 
purpose  but  have  been  found  unsatisfactory.  They  have  been 
found  to  be  useful,  however,  where  three  or  more  large  feeder 
cables  connect  at  one  point.  Trouble  from  electrolysis  on  the 
lead  sheaths  has  been  practically  obviated  by  the  use  of  a 
special  insulated  return  cable  extending  for  a  radius  of  about 
1000  ft.  from  the  power  houses  connected  to  the  negative  bus 
and  bonded  to  the  lead  coverings.  In  all  manholes  the  leads  are 
bonded  to  each  other.  The  power  houses  are  connected  by  tie- 
line  cables  of  large  cross  section,  and,  of  course,  these  cables 

have  no  taps.  Each  cable  is  stamped  on  the  joint  in  each  man- 
hole with  its  number.  The  cables  are  numbered  according  to 

the  station  from  which  they  feed.  For  instance,  all  cables  feed- 
ing from  Station  No.  i  are  numbered  between  i  and  199. 

Station  No.  2  cables  are  from  200  to  299.  Station  No.  3  from 

350  to  399,  etc. 
Large  copper  conductors  are  extended  through  the  conduits 

to  take  care  of  the  return  current.  These  cables  vary  in  cross 
section  from  1,000,000  circ.  mi!  to  2,500,000  circ.  mil,  and  are 
connected  to  the  rail  at  each  manhole  through  a  No.  0000  bond. 

EMERGENCY  CREWS  AND  THE  OVERHEAD  LINES 

There  are  six  emergency  wagons  that  are  in  service  the 
twenty-four  hours.  The  men  in  charge  of  these  wagons  have 
grown  up  from  helpers  and  drivers  and  have  been  promoted 
from  time  to  time.  Each  wagon  has  a  crew  of  three  men — 
lineman,  helper  and  driver.  The  wagon  is  of  the  Trenton  type, 

and  is  equipped  with  all  kinds  of  material  for  making  line  re- 
pairs. It  carries  jacks,  blocks  and  tools  for  taking  care  of 

wagons  that  are  broken  down  and  cars  that  are  in  trouble. 
These  wagons  respond  to  all  fires  on  the  lines  of  the  railroad. 
When  the  hose  is  across  the  track  it  is  raised  and  placed  on 
the  tower  of  the  wagon,  permitting  the  cars  to  pass  under. 
Emergency  men  do  not  make  temporary  repairs  but  finish  the 
job  before  they  leave  it.  The  wagon  houses  are  all  connected 
by  telephones,  and  the  wagons  never  go  out  only  on  order  from 
the  central  station,  where  there  is  an  emergency  despatcher 
in  charge  all  the  time,  who  assigns  the  different  wagons  to  all 

the  emergency  calls.  During  the  year  1902  these  wagons  an- 

swered 11,088  calls.  After  12  o'clock  at  night  these  wagons  are 
sent  out  to  make  repair  on  the  lines  that  cannot  be  well  made 
during  the  day  on  account  of  delaying  traffic. 

Each  wagon  is  equipped  with  a  book  that  shows  all  the  line 
sections  in  the  city.  The  prints  show  on  what  streets  the  cable 
feeds,  also  the  location  of  the  feeder  taps  and  connecting  cables. 
The  wagon  men  are  required  to  know  all  the  cables  and  are 
examined  twice  a  year  upon  this  subject.  Prizes  are  given  at 
that  time  to  the  men  that  receive  a  certain  average ;  $10  being 

first  prize,  $5  being  second  prize. 
There  are  two  repair  crews,  which  consist  of  four  men  each, 

viz.,  two  linemen,  one  helper,  one  driver.  These  men  go  over 
the  different  lines  and  do  all  the  repairing  that  is  required. 
Thev  are  under  a  foreman,  who  remains  on  the  work  all  the 

time  the  wagons  are  out.  These  men  do  all  the  construction 
work  with  the  exception  of  the  pole  setting,  which  is  taken 
care  of  by  another  gang,  as  the  occasion  may  require.  The 
raising  of  iron  poles  by  hand  is  quite  expensive,  so  a  cheap  and 
effective  device  has  been  arranged,  as  shown  on  page  591.  A 
tower  wagon  is  used  for  this  purpose.  The  pole  is  fitted  with  a 
pair  of  double  blocks;  the  fall  end  then  is  run  down  to  a  snatch 
block  on  the  side  of  the  wagon,  where  it  is  made  fast  to  another 
wagon  which  moves  away  and  raises  the  pole  so  that  it  can  be 
put  in  its  proper  place  in  the  ground.  The  work  can  be  done 
very  rapidly  and  with  very  few  men. 

There  are  in  use  at  the  present  time  27,232  iron  poles.  The 
repair  wagons  renew  all  the  trolley  wire  that  is  required.  This 

work  is  done  on  the  busy  streets  between  i  :oo  o'clock  and  5  :oo 
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o'clock  in  the  morning.  On  some  streets  the  change  is  made 
during  the  day  without  any  delay  to  the  cars.  From  i  mile  to 
^•i  miles  is  strung  at  a  time.  In  the  renewal  of  wire  great  pains 
is  taken  to  have  the  section  all  in  one  piece  so  as  to  do  away 
with  the  splicing  sleeves.  The  wire  is  ordered  from  the  mill  in 
the  required  length  and  placed  on  a  reel  that  is  marked  with 
its  section  number  so  there  will  be  no  mistake.  There  is  in 

operation  at  the  present  time  487  miles  of  trolley  wire  and 
145  miles  of  overhead  feeder  cables. 

All  insulators  used  are  first  tested  to  see  if  they  are  perfect, 
after  the  test  they  are  all  painted  with  black  asphaltum  paint 
and  allowed  to  dry  thoroughly  before  being  placed  in  stock  bins. 
The  insulators,  after  being  placed  in  the  line,  are  tested  and 
painted  at  least  once  a  year.  All  feeder  poles  are  marked  with 

the  feeder  number,  and  a  2-0  insulated  feeder  span  is  run  from 
the  pole  switch  to  the  trolley  wire,  where  the  feed  is  made 
through  a  West  End  bell  with  a  solid  stud.  Owing  to  so  many 
lines  crossing  each  other  it  is  the  practice  to  insulate  the  trolley 
wires  at  all  crossings  so  as  to  maintain  the  proper  sections. 

A  great  deal  of  trouble  was  experienced  from  the  old-style 
crossings,  so  they  have  finally  succeeded  in  having  made  an 
insulated  crossing  that  has  a  straight  under  run,  which  doe:> 

away  with  the  jumping  of  poles  which  took  place  on  the  cross- 
ing that  was  not  straight. 

One  thousand  one  hundred  crossings  are  in  use  at  the  present 
time.  All  trolley  sections  are  separated  at  the  curves  by  means 
of  a  short  circuit  breaker,  which  is  placed  18  ins.  from  the 
switch  on  the  leaving  end.  This  does  away  with  the  insulated 
switch,  which  has  never  been  very  satisfactory. 

In  the  matter  of  overhead  material  there  are  three  types,  due 
to  there  having  been  three  different  companies,  but  finally  they 
got  down  to  the  following  standard: 

All  straight  line  work.  Round-top  bell,  15-in.  soldered  ears, 
that  weigh  14  ounces  of  the  following  composition:  Copper, 

84  per  cent;  zinc,  10  per  cent;  lead,  3  per  cent;  tin,  3  per  cent. 
Curve  work,  malleable  iron,  double  and  single  pull-of¥  castings, 
with  23/2-in.  globe  strain  are  used.  Around  each  curve  a  safety 
wire  is  run  parallel  to  the  trolley  wire,  so  that  ii.  case  an  ear 
comes  off  it  cannot  drop  to  the  ground  or  swing  so  as  to  cause 
trouble.  All  pull-offs  are  made  up  into  a  ring,  so  that  only  one 
wire  crosses  the  trolley.  The  location  of  circuit  breakers  in  the 
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line  is  indicated  by  a  white  stripe  on  the  pole,  so  that  a  motor- 
man  can  shut  ofif  the  current  and  not  burn  the  breakers. 

TELEPHONE  SYSTEM 

A  private  common  battery  telephone  exchange  is  operated, 

connecting  telephones  in  all  the  company's  properties  with  the 

EMERGENCY  WAGON  RAISING  IRON  POLE 

central  office  at  the  company's  headquarters.  The  switchboard 
is  of  250-telephone  capacity,  but  at  present  only  176  'phones are  in  use.  Besides  the  connections  with  all  the  car  houses, 

power  houses,  emergency  and  roadway  offices,  watchmen's 
booths,  residences  of  officers,  etc.,  there  are  seventy-six-pole 
boxes  on  the  street  at  junction  points  for  the  use  of  the  road 
inspectors.  The  central  office  is  operated  by  three  men,  who 
work  eight  hours  each,  and  change  shift  each  month.  The 
average  business  is  about  4000  calls  per  day.  All  reports  of 
accidents,  power  house  and  roadway  troubles  are  reported  to 

the  central  operator,  and  by  him  in  turn  dis- 
tributed to  the  proper  department.  The  value 

of  this  system  is  evident.  It  keeps  the  heads 
of  departments  in  touch  with  the  occurrences 

of  the  moment  in  their  departments.  The  in- 
spectors on  the  street  report  the  conditions  of 

transportation  by  means  of  the  pole  telephones. 
The  power  houses  are  kept  in  touch  with  the 
office  of  the  motive  power  department,  and  with 
each  other,  so  that  the  load  can  be  economically 
distributed  between  them.  The  emergency 

wagons  are  in  almost  constant  communication 

with  the  despatcher,  and  no  time  is  lost  in  as- 
signing them  to  the  work  in  hand. 

The  wires  being  all  underground  the  service 
is  uninterrupted  by  sleet  or  wind  storms.  The 
company  owns  and  maintains  underground 
cables  carrying  the  lines  for  these  telephones, 
some  of  the  stations  being  25  miles  from  the 
exchange  and  30  miles  from  each  other.  Trunk 
wires  connect  the  exchange  with  the  city  tele- 

phone company's  central  office. 
THE  PRINTING  DEPARTMENT 

This  department  does  all  of  the  company's 
printing  with  the  exception  of  blank  books, 
stock  certificates,  etc.  It  prints  all  the  different 
styles  of  blank  forms  used  by  the  company,  of 

which  there  are  325  varieties;  also  all  the  different  kinds  of 

transfers,  exchange  tickets,  employees'  and  complimentary 
coupon  pass  books,  the  general  advertising  of  parks,  including 
the  entertainment  programmes,  and  all  kind  of  announcements 
displayed  by  the  company.  About  50  per  cent  of  the  work  of 
the  bureau  is  upon  the  different  kinds  of  tickets.  There  are 

sixty-seven  forms  of  free  tickets  and  sixty-two  forms  of  ex- 
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change  tickets,  besides  two  or  three  forms  of  coupon  pass 
books.  The  printing  of  the  transfer  tickets,  which  costs  many 
roads  from  12  cents  to  14  cents  per  thousand,  is  done  by  the 

bureau  at  a  cost  of  9^  cents  per  thousand.  This  figure  in- 

cludes the  clerical  expense  of  keeping  the  company's  ticket 
records,  watching  the  stock  on  hand  at  depots  and  distributing 

fresh  supplies  as  fast  as  needed  without  waiting  for  requisi- 
tions. This  clerical  expense  per  thousand  tickets  is  small. 

Tickets  are  not  supplied  upon  requisition  as  an  ordinary  prac- 
tice. The  superintendent  of  the  printing  bureau  receives  a 

weekly  report  from  all  points  where  tickets  are  kept  in  stock. 
Whenever  the  report  indicates  that  the  stock  of  any  particular 

series  is  running  low  the  printing  bureau  is  responsible  for  re- 
plenishing the  stock.  Last  year  123,000,000  exchange  and  free 

transfer  tickets  were  printed,  requiring  the  use  of  85  tons  of 

paper.  The  printing  of  blank  forms,  such  as  conductors'  way 
bills,  etc.,  required  last  year  123  tons  of  paper.  If  sent  out 

and  paid  for  at  the  usual  job  press  prices  the  bill  for  the  year's 

PRESS  ROOM.  PRINTING  DEPARTMENT 

printing  would  have  been  not  less  than  $35,000.  The  entire 
expense  of  the  bureau  last  year  was  only  $23,000.  The  company 
figures  that  it  saves  25  per  cent  to  30  per  cent  on  printing  bills 
by  doing  its  own  printing.  For  the  benefit  of  other  roads  that 
may  be  interested  in  the  subject  of  doing  their  own  printing  it 
may  be  interesting  to  describe  the  equipment  of  this  printing 

office.  It  contains  three  two-revolution  cylinder  presses,  four 
quarter-medium  job  presses,  two  half-medium  job  presses,  two 
cutting  machines,  one  wire  stitching  machine,  one  Webb  per- 

fected press  for  printing  tickets,  transfers,  etc.  The  ticket 
forms  are  in  electrotype  plates,  of  which  there  are  over  5000 
pieces  kept  in  storage  in  a  fireproof  vault.  There  is  also  a  com- 

plete equipment  of  numbering  machines.  Each  press  and 
machine  in  the  establishment  is  operated  by  an  individual 
motor.  Duplicate  parts  of  all  electrical  equipment  are  kept 
constantly  on  hand,  to  be  used  in  case  of  emergency.  The 
composing  room  has  a  complete  equipment.  There  are  300 
fonts  of  job  type  and  1500  lbs.  body  type.  The  value  of  the 
plant,  exclusive  of  building,  is  about  $20,000.  The  building  is 
32  ft.  X  100  ft.,  and  the  press  room  is  80  ft.  in  length,  the  other 
20  ft.  being  divided  between  the  composing  room  and  office. 

The  plant  was  started  about  twenty-five  years  ago  by  the  Union 
Passenger  Railwa}',  and  was  operated  by  one  man  and  a  boy. 
It  requires  seventeen  emploj'ees  at  the  present  time. 
HANDLING  THE  MONEY,  KEEPING  TIME  AND  PAYING  THE  MEN 

The  following  is  the  method  of  handling  the  money  from 
conductor  to  the  bank  : 

When  a  conductor  has  finished  his  day's  work  he  makes  re- 

turn of  his  cash  receipts  to  the  receiving  clerk,  who  verifies 
same  in  the  presence  of  conductor,  enters,  in  ink,  the  amount 

received,  together  with  his  name  or  initials,  on  conductor's 
way  bill.  When  returns  from  all  conductors  have  been  received 

the  receiving  clerk  bags  the  money,  putting  different  de- 
nominations in  separate  bags,  tags  the  bag  with  the  denomina- 

tion and  amount  each  bag  contains,  and  stamps  or  writes  the 

date,  division  and  receiving  clerk's  name  on  tag. 
These  bags  are  then  put  into  a  pouch  (for  each  pouch  there 

are  two  keys,  one  of  which  is  held  by  the  receiving  clerk  and 
the  other  by  the  bank),  which  the  receiving  clerk  locks  and 
seals  and  places  in  a  vault  or  safe,  the  combination  of  which  is 
known  by  three  persons  only ;  the  receiving  clerk,  division 
superintendent  and  his  assistant. 

The  receiving  clerk  makes  out  bank  deposit  slips  in  duplicate. 
The  division  superintendent  or  his  assistant  takes  the  pouch 
containing  receipts  to  the  bank.  The  bank  official  gives  him  a 
leceipt  showing  that  the  pouch  was  received  in  good  order, 
locked  and  seal  unbroken.  The  receiving  teller  checks  off 

contents  of  pouch  with  deposit  slips,  receipts  on  duplicate  de- 
posit slip  for  amount  received,  which  duplicate  is  forwarded 

immediately  to  comptroller.  The  receipts  are  deposited  in 
banks  most  convenient  to  each  depot. 

The  method  of  receiving  returns  was  changed  July  i,  1902. 
Under  the  previous  method  conductors  put  receipts  into  a 
canvas  bag  which  they  dropped  into  a  safe.  The  bags  were 
collected  the  following  morning  and  taken  to  the  general  office, 
where  contents  were  counted  and  made  up  for  bank. 

The  advantages  of  the  new  method  over  the  old  one  are 
said  to  be  that  it  is  more  satisfactory  to  conductors  to  have 

cash  receipts  counted  in  their  presence,  and  reduces  the  re- 
handling  of  the  money  to  a  minimum. 

Only  one  man  now  actually  handles  the  money ;  that  is  the 
receiving  clerk,  who  gives  a  surety  bond  of  $5,000. 

While  the  division  superintendent  or  his  assistant  takes  the 
money  to  Ijank  the  pouch  is  locked  and  sealed,  and  they  do  not 
have  access  to  it.  The  wages  of  a  receiving  clerk  are  $2.50  per 
night. 

The  receiving  clerk  enters  the  run  number,  conductor's  name 
and  the  amount  received  on  a  sheet.  This  sheet  and  the  con- 

ductor's way  bills  are  audited.  Then  checks  are  drawn  against 
the  several  depositories  to  the  order  of  the  treasurer,  signed 

by  comptroller  and  auditor,  for  the  amount  of  the  day's  re- 
ceipts, which  are  then  deposited  to  the  company's  regular account. 

THE  KEEPING  OF  TIME,  MAKING  ROLLS  AND  PAYING 

THE  MEN 

Conductors'  and  motormen's  time  is  kept  by  a  clerk  under 
supervision  of  the  division  superintendent.  The  comptroller's 
department  is  furnished  with  a  duplicate  pay  sheet  by  the 

superintendent  of  transportation,  showing  amount  of  conduc- 

tors' and  motormen's  wages  for  each  schedule. 
Each  division  superintendent  reports  to  comptroller's  de- 

partment daily  the  schedule  or  schedules  used,  and  amount  of 

conductors'  and  motormen's  wages  for  the  day,  which  are  com- 
pared with  the  pay  sheet  submitted  by  the  transportation  de- 

partment. All  depot  employees  fill  in  daily  a  time  card,  certified  to  by 
their  foreman,  under  supervision  of  division  superintendent. 

This  is  recorded  in  the  division  superintendent's  office  and  sent 
to  general  office  for  comparison  when  pay  rolls  are  presented. 

For  conductors,  motormen  and  depot  men,  pay  rolls  made  up 

complete,  certified  to  by  division  superintendent  and  general 
superintendent,  and  checks  with  names  and  amounts  written 

thereon  are  delivered  to  the  cashier's  office  for  verification  and 
signature  for  auditor.  The  pay  rolls  are  examined  as  to  ex- 

tensions and  added  by  counting  machine.  The  checks  are 
called  off  with  pay  roll,  number  of  check,  name  and  amount 
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being  called  to  see  if  they  agree  with  same.  The  checks  arc 
signed  for  auditor  and  then  checked  back  from  slip  taken  from 
counting  machine  in  first  instance.  The  person  authorized  to 
sign  for  the  auditor  makes  out  a  receipt  for  the  number  of 
checks  in  each  pay  roll.  (All  pay  rolls  are  sent  to  general 
manager  for  approval  for  payment.)  The  pay  rolls  and  checks 
are  then  delivered  from  cashier's  office  to  the  station  masters 
at  the  different  car  houses  for  payment  to  the  men.  The 

station  master  gives  a  receipt  to  the  cashier  for  the  number  of  - 
checks  received  and  pays  and  identifies  the  men. 

With  the  motive  power  and  lines  and  cable  departments  the 
pay  rolls  are  certified  to  by  timekeeper,  electrical  engineer  and 
superintendent  of  lines  and  cables  respectively,  and  checks 

made  up  by  a  paymaster  who  delivers  same  to  cashier's  office 
for  verification  and  signature  for  auditor  as  above  for  con- 

ductors, motormen  and  depot  men.  Each  employee  in  the 
motive  power  and  lines  and  cable  departments  makes  out  daily 

a  time-card,  approved  and  sent  by  the  engineer  or  foreman  in 
charge  to  the  general  office.  The  pay  rolls  and  checks  are  de- 

livered to  the  paymaster,  who  receipts  to  cashier  for  the  num- 
ber of  checks  to  tally  with  pay  roll.  In  the  above  two  depart- 

inents  the  foreman  or  engineer  in  charge  identifies  the  men. 

The  roadway  department  pay  rolls  are  made  up  by  a  time- 
keeper, who  makes  daily  report  to  engineer,  maintenance  of 

ways  office.  The  pay  rolls  are  certified  to  by  the  timekeeper 
and  delivered  by  him  to  roadway  department  paymaster,  who 
compares  same  with  daily  reports,  and  after  they  are  approved 
by  the  engineer  of  maintenance  of  way  they  are  delivered  to  the 

cashier's  office  for  examination  as  to  extension  and  adoption. 
The  amount  due  each  man  is  placed  in  an  envelope,  envelopes 
sealed  and  delivered  to  paymaster  for  payment  to  the  men.  A 
receipt  is  given  by  the  paymaster  to  the  cashier  for  the  number 
of  envelopes  received.    The  timekeepers  identify  the  men. 

The  shops  pay  rolls,  certified  to  by  mechanical  clerk  and 

master  mechanic,  and  the  checks  are  delivered  to  the  cashier's 
office  for  verification  and  signature  of  the  auditor.  In  these 

instances  some  one  from  the  cashier's  office  acts  as  paymaster. 
The  men  are  identified  by  the  mechanical  clerk.  Each  shop 

employee  fills  in  daily  a  time-card,  certified  to  by  the  foreman 

in  charge,  and  it  is  filed  in  the  master  mechanic's  office. 
Roadway  department  employees  are  paid  in  cash.  All  other 

employees  are  paid  by  check. 

The  checks  are  filled  in  by  timekeepers  and  bear  a  litho- 
graphic signature  of  comptroller  and  are  signed  by  the  auditor 

or  one  authorized  to  sign  for  the  auditor. 
In  closing  this  series  of  articles  the  writer  desires  to  express 

his  appreciation  of  the  courtesy  shown  and  the  information 
furnished  by  President  John  B.  Parsons,  General  Manager 
Charles  O.  Kruger,  Superintendent  of  Transportation  James 
Bricker  and  the  other  members  of  the  staff  of  the  Philadelphia 
Rapid  Transit  Company. 

SUBWAY  AND  ELEVATED  CONSTRUCTION  IN 
PHILADELPHIA 

The  Philadelphia  Rapid  Transit  Company,  as  announced,  will 
soon  commence  the  construction  of  its  subway  on  Market 

Street,  which  is  part  of  an  important  system  for  rapid  transit 

covering  all  sections  of  the  city.  The  hues  are  being  built 

under  the  franchises  granted  some  time  ago  to  the  Market 

Street  Elevated  Passenger  Railway  Company,  which  is  leased 

by  the  Philadelphia  Rapid  Transit  Company.   These  franchises, 

Regarding  the  communication  by  "Superintendent"  in  the 
Street  Railway  Journal  of  Feb.  28,  on  the  practice  of  block- 

ing the  "Dead  Man's  Handle"  on  the  General  Electric  type  M 
master  controller,  Ernest  Gonzenbach,  formerly  electric  engi- 

neer of  the  Aurora,  Elgin  &  Chicago,  which  is  equipped  with 

this  type  of  controller,  gives  it  as  his  opinion  that  on  a  high- 
speed road  of  this  class,  or  on  a  road  where  there  are  heavy 

grades,  the  "Dead  Man's  Handle"  feature  alone  is  of  little 
value,  because  the  mere  shutting  off  of  current,  in  case  the 
motorman  should  fall  dead  at  his  post,  would  seldom  of  itself 
prevent  an  accident,  owing  to  the  long  distance  which  a  car 
would  drift  on  a  level  or  down  grade  after  the  current  was  shut 
off.  He  cites  cases  where  even  on  what  would  be  ordinarily 
considered  a  level  road  the  power  Iiaving  been  cut  off  by  the 
opening  of  the  circuit  breakers,  the  motormen  have  run  several 
miles  by  momentum. 

fi  mm  mm 
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M\P  SHOWING  PROPOSED  ELEVATED  AND  UNDERGROUND 
LINES  IN  PHILADELPHIA 

as  shown  on  the  map,  include  the  line  on  Market  Street  to 

Sixty-Third  Street,  with  branches  from  Thirty-Second  Street 

out  Woodland  Avenue  to  Island  Road,  and  out  Lancaster  Ave- 

nue to  beyond  Sixty-Third  Street,  with  a  loop  on  Belmont 

Avenue,  Elm  Avenue  and  Fifty-Second  Street.  Other  lines  arc 

projected  connecting  the  northern  and  southern  ends  of  the 

city,  but  the  need  for  the  Market  Street  line  being  the  greatest 

it  wiirbe  built  first.  A  two-track  subway  will  be  constructed  on 

Market  Street,  from  the  Delaware  River  to  Broad  Street,  and 

from  that  point  to  Twenty-Third  Street,  a  distance  of  about 

miles,  the  line  will  be  a  four-track  subway.  The  elevated 

trains  will  occupy  the  inside  tracks,  which  will  be  used  espe- 

cially for  this  service.  The  outside  tracks  will  be  used  by  the 

surface  cars,  which  will  enter  the  subway  at  Twenty-Third Street. 

The  Schuylkill  will  be  crossed  by  a  special  bridge,  and  beyond 

that  point  the  lines  will  be  elevated. 
The  section  first  to  be  built  is  the  four-track  portion  on 

Market  Street,  extending  from  Fifteenth  Street  to  Twenty- 

Third  Street,  and  designated  as  "Section  No.  3."    The  con- 
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tract  has  been  let  to  the  E.  D.  Smith  Construction  Company, 
and  active  work  will  be  immediately  commenced. 

Besides  the  subway  proper,  which  is  essentially  a  four-track 
concrete  lined  tunnel  built  in  open  trench,  it  will  include  an 
underground  station,  chambers,  ducts  and  mechanical  apparatus 

for  drainage  and  ventilation  systems,  fire-pipe  line  service, 
electric  ducts,  the  maintenance  of  traffic  and  of  existing  adja- 

cent structures  and  the  reconstruction  of  sewers  and  drains. 

  O'       8'       15'  24' 

pipe  separators.  These  girders  are  filled  with  concrete  and 
concrete  is  moulded  around  them  to  form  solid  reinforced 

beams  integral  with  the  roof  slab. 

Bents  are  5  ft.  apart,  and  the  columns  are  connected  trans- 
versely by  pairs  of  i^-in.  horizontal  adjustment  rods.  The 

lower  ends  of  the  columns  are  enclosed  in  solid  concrete  bulk- 
head walls,  6>4  ft.  long  and  3>4  ft.  high  above  the  rail  base, 

alternating  with  openings  y/2  ft.  long.    These  bulkheads  are 

■■  Shpz  2" in  12'. 

Sect  ion  Z-Z .  Pip&  Ducf-  S'tS' Section  V-V. 

Section  U-U.  ^ 
CROSS  SECTION  OF  UNDERGROUND  STATION  AT  NINETEENTH  STREET 

The  total  quantities  involved  include  approximately  250,000 
cu.  yds.  of  excavation,  45,000  yds.  of  concrete  and  1500  tons  of 
steel.  The  estimated  minimum  cost  is  about  $500  per  lineal 
foot. 

The  standard  subway  construction  has  an  outside  width  of 
about  55  ft.  and  a  height  of  19  ft.,  with  concrete  walls  about 
3  ft.  thick,  concrete  roof  about  2  ft.  thick  and  concrete  floor 
about  17  ins.  in  minimum  thickness.  The  roof  slab  is  a  con- 

tinuous mass  of  concrete,  reinforced  liy  longitudinal  and  trans- 

reinforced  by  horizontal  longitudinal  and  transverse  rods,  and 
are  constructed  separately  from  the  floor  into  which  they  are 
rabbeted. 

The  side  walls  are  reinforced  with  ij^-in.  vertical  rods,  8  ins. 
apart,  and  ̂ -in.  horizontal  rods  2  ft.  apart.  In  the  plane  of 
each  bent  the  vertical  rods  are  replaced  by  3-in.  x  31/2-in. 
angles,  and  at  intervals  of  25  ft.  the  wall  is  recessed  to  form  a 
refuge  niche,  4  ft.  wide  andT  16  ins.  deep.  The  concrete  floor 
has  no  reinforcement  rods  and  the  upper  side  between  columns 

PLAN  OF  UNDERGROUND  STATION  AT  NINETEENTH  STIi,EET 

verse  horizontal  steel  rods,  and  is  supported  on  the  side  walls 

and  on  three  longitudinal  rows  of  riveted  steel  I-columns. 
These  columns  have  bottom  flange  angles  seated  on  the  con- 

crete floor  and  project  half  way  through  the  roof  slab,  which 

is  specially  reinforced  above  them  by  sets  of  horizontal  J^-in. 
longitudinal  rods  6  ft.  long  and  4  ins.  apart,  distributing  the 
column  reactions  in  the  concrete.  Just  below  the  under  side  of 

the  roof  slab  the  columns  are  connected  by  continuous  longi- 
tudinal girders,  each  composed  of  a  pair  of  12-in.  channels, 

field-riveted  to  their  bracket  shelves.  These  channels  are  tied 
together  by  horizontal  bolts  12  ins.  apart,  which  project  about 
6  ins.  beyond  the  channel  webs  on  each  side  to  engage  a  2-in.  x 

round-edged  flat  steel  bar,  and  are  screwed  up  against 

is  concave,  practically  making  inverts  with  a  radius  of  about 

40  ft. 
Portland  cement  concrete,  in  proportions  of  i  to  2^  to  5,  is 

used  generally  throughout  the  work,  except  for  the  outside  of 
the  side  walls,  which  is  made  with  i  to  2  to  6-cinder  or  slag  con- 

crete. In  wet  foundations  grout  is  made  of  one  part  cement 
and  two  parts  sand.  Elsewhere  it  is  one  part  cement  and  three 
parts  sand.  Mortar  is  made  i  to  3,  and  is  required  to  develop  a 
tensile  strength  of  125  lbs.  per  square  inch  after  seven  days  and 

175  lbs.  after  twenty-eight  days. 
The  broken  stone  is  crushed  to  i  in.,  and  passed  over  a  screen 

of  yi-m.  mesh.  Most  of  the  concrete  used  is  of  class  A,  made 
with  100  lbs.  of  cement,  23^  cu.  ft.  of  sand  or  gravel  and  5 
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cu.  ft.  of  stone.  Where  it  is  used  chiefly  for  filHng  it  is  of  class 
B,  made  of  100  lbs.  cement,  3  cu.  ft.  of  sand  or  gravel  and  6 
cu.  ft.  of  stone.  In  both  classes  12-in.  stones  are  embedded 
where  it  has  a  thickness  of  30  ins.  or  more.  Cinder  concrete  is 
made  of  100  lbs.  cement,  2  ft.  of  sand  or  gravel  and  6  ft.  of  hard 

coal  cinders  broken  in  i-in.  pieces.  Slag  concrete  is  made  with 
100  lbs.  cement,  2  ft.  of  sand  or  gravel  and  6  ft.  of  clean 
furnace  slag  broken  to  i  in. 
The  wall  ducts  for  the  electric  cables  are  of  vitrified  salt- 

glazed  clay,  36  ins.  long,  and  each  containing  four  holes  4^4 
ins.  in  diameter.  They  are  laid  in  ̂ -in.  Portland  cement 
mortar  beds,  with  broken  joints  and  full  bearings. 

The  Nineteenth  Street  station  is  wholly  underground,  and  is 
about  280  ft.  long  and  76  ft.  wide,  exclusive  of  stairways,  and 
has  a  total  depth  of  about  44  ft. 

ST.  LOUIS  DEDICATORY  EXERCISES  AND  THE  TRANSPOR- 
TATION facilities: 

It  is  now  estimated  that  ten  hours  will  be  required  to  trans- 

port visitors  at  the  World's  Fair  dedication,  in  St.  Louis,  from 
the  city  to  the  exposition  grounds,  provided  the  attendance 
reaches  450,000,  which  is  generally  considered  probable. 

According  to  the  figures  of  the  Transit  and  Suburban  Street 
Car  lines  and  the  Wabash  Railroad,  their  total  carrying  capa- 

city to  the  grounds  is  43,500,  of  which  the  Transit  Company 
will  care  for  27,500  per  hour,  the  Suburban  8000  and  the 
Wabash  8000.  While  these  figures  show  that  much  difficulty 
will  be  experienced  in  transporting  visitors  to  the  grounds,  that 
problem  is  an  easy  one  compared  with  the  question  of  getting 

from  the  bottom  of  the  punij) 
well  to  the  surface  of  the 
street.  It  is  arranged  with  a 
platform,  ticket  office,  toilet 
rooms  and  stairways  on  each 
side  of  the  street,  the  entrance 

being  through  small  houses 
built  on  the  sidewalks  of  the  in- 

tersecting street,  and  the  gen- 
eral arrangement  as  shown  in 

the  section  plan  and  elevation. 

Vault  lights,  with  3-in.  glass 
lenses  and  reinforced  concrete 

skeleton  and  frame  are  pro- 
vided, and  the  walls,  roof  and 

floor  are  constructed  in  general 
with  cinder  and  reinforcetl 
stone  concrete,  all  thoroughly 
waterproofed  to  correspond 

substantially  with  the  con- 
struction described  for  the 

regular  subway. 
The  surface  ears  not  in- 

tended to  stop  at  this  station, 
and  their  grades  are,  therefore, 
depressed,  so  that  their  tracks 
are  run  below  the  station  plat- 

forms, giving  access  to  the 
elevated  trains  on  the  two 
center  tracks.  At  the  center  of 

the  station  a  pump  well  and 
pump  chamber  are  constructe  ! 
below  the  center  tracks,  and 

two  centrifugal  pumps,  operated  by  electricity,  will  be  in- 
stalled there  to  discharge  the  water  which  may  collect 

from  the  tracks  and  by  seepage  through  a  check  valve  into 
the  street  sewer. 

At  each  end  of  each  of  the  platforms  there  is,  at  the  level 

of  the  upper  tra'ck,  a  ventilation  chamber,  in  which  there  will 
be  installed  an  electric  fan  to  exhaust  the  air  from  the  sub- 

way and  discharge  it  into  the  street  through  a  shaft.  At 
intervals  of  200  ft.  6-in.  valve  connections  are  made  on  one 
side  of  the  subway  with  the  street  water  main,  and  to  each  of 
them  are  connected  two  200-ft.  lines  of  rubber  fire-hose  on  reels 
in  the  refuge  alcoves. 

The  principal  obstacles  to  construction  will  be  seven  36-in. 
and  one  24-in.  intersecting  brick  sewers,  a  6-in.  intersecting 

water  main  and  two  crossings  of  the  telephone  company's  con- 
duits. 

It  is  expected  that  the  first  section  will  be  completed  by 
October,  1904.  W.  S.  Twining,  C.  E.,  is  the  chief  engineer, 
and  Charles  M.  Mills,  C.  E.,  is  the  principal  assistant  engineer 
of  the  Subway  &  Elevated  Railway  Construction  Company, 
which  is  building  the  line. 

r-ROPOSED  BRIDGE  ACROSS  THE  SCHUYLKILL  RIVER  CONNECTING  WITH  THE  PHILADELPHIA 
SUBWAY  AND  ELEVATED  RAILROAD 

them  home.  The  crowd  will  be  greatest  at  night,  when  the 
grand  fireworks  display  will  be  witnessed.  This  display  will 

probably  conclude  at  9  o'clock,  and  based  on  the  experience  of 
former  events  the  half  million  people  in  attendance  will  en- 

deavor to  return  at  once.  According  to  the  carrying  capacity 
of  the  transportation  companies  if  the  people  all  insist  on 

riding  home  it  will  be  7  o'clock  next  morning  before  the  last 
of  them  leave  the  grounds. 

While  the  companies  will  provide  a  number  of  improvements 
which  may  increase  the  carrying  capacity  somewhat,  still  the 
problem  will  remain  a  serious  one,  and  it  is  certain  to  cause  a 
great  deal  of  inconvenience  and  discomfort. 

This  condition,  however,  will  not  apply  in  1904,  the  managers 
declare.  The  increased  facilities  at  that  time  will  probably  take 
care  of  125,000  to  150,000  passengers  per  hour.  Manager  Du 
Pont,  of  the  Transit  Company,  says  that  his  company  will  then 

be  able  to  carry  60,000  per  hour.  The  Suburban's  present 
capacity  will  be  more  than  doubled,  and  the  steam  railroad 
facilities  will  be  correspondingly  enlarged. 

Tust  now  the  problem  is  how  to  handle  a  crowd  which  will 
be  five  or  six  times  beyond  the  capacity  of  tlie  p.csent  facilities. 
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THE  RATEAU  TURBINE 

In  the  last  issue  of  this  paper  considerable  space  was  given 
to  a  description  of  the  new  Curtis  turbine,  as  well  as  a  com- 

FIG.  l.-LONGITUDINAL  AND  CROSS  SECTIONS  OF  TURBINE 

parison  of  it  with  those  of  Laval  and  Parsons  types.  For 
this  reason  particular  interest  will  be  felt  in  the  Rateau  turbine, 
which  up  to  this  time  has  been  practically  unknown  in  America, 
though  quite  extensively  used  abroad.  It  is  manufactured  in 
Switzerland,  by  the  Oerlikon  Machine  Works,  and  in  France 
by  Sautter,  Harle  &  Cie.  The  accompanying  description  refers 
particularly  to  the  machines  of  this  type 
built  by  the  Oberlikon  Company. 

The  Rateau  turbine  is  of  the  impulse   •  ■   

or  direct-action  type,  and  is  in  principle  '  
not  greatly  different  from  the  Curtis,  ex- 

cept that  in  the  Curtis  the  governing  to 
meet  changes  in  load  is  accomplished  by 
reducing  or  increasing  the  number  of  noz- 

zles to  which  steam  is  admitted,  while  in 
the  Rateau  all  the  nozzles  take  steam,  antl 

the  governing  is  effected  by  a  regulator  of 

a  type  similar  in  principle  to  that  of  Den's 
hydraulic  governor,  situated  outside  of  the 
turbine  case  proper. 

The  steam  is  expanded  in  the  nozzles, 
arid  the  velocity  thus  acquired  is  reduced 
in  steps  by  a  series  of  alternated  moving 
and  stationary  blades,  and  after  having 
its  velocity  practically  reduced  to  nil,  it 
then  enters  a  second  set  of  nozzles,  in 
which  it  is  further  expanded  down  to  the 
pressure  in  the  condenser,  the  velocity 
being  again  taken  up  by  a  second  set  of  fixed  and  moving 
blades.  As  in  the  Curtis,  the  steam  nozzles  take  up  only 
a  portion  of  the  circumference  of  the  wheels,  and  the  openings 

in  the  guide  blades  is  increased  towards  the  exhaust,  in  order 
to  provide  for  the  decrease  in  velocity  and  the  expansion,  due 
to  the  small  difiference  in  pressure  necessary  to  overcome  the 
friction  on  the  moving  vanes  and  guide  blades.  This  is  shown 

in  Fig.  4  which  shows  several  sizes  of  guide 
blade  diaphragms,  and  which  shows  clearly  the 
construction  in  which  the  steam  passages  do  not 
occupy  the  entire  circumferential  area  of  the 
diaphragms.  The  peripheries  of  the  guide  blade 
diaphragms  are  fitted  steam  tight  with  the  sides 
of  the  casing,  and  a  clearance  of  from  3  mm  to 

_  4  mm  (about  in.)  is  left  between  the  moving 
and  stationary  parts,  to  insure  safety  against 
knocks.  The  clearance  between  the  guide  blade 
diaphragms  and  the  revolving  shaft  is  from  4  mm 

to  5  mm. 
As  the  impulse  principle  on  which  this  turbine 

works  causes  the  pressure  on  both  sides  of  the 
vane  wheel  to  be  the  same,  there  is  but  very  little 
tendency  for  the  steam  to  leak  from  one  com- 

partment to  the  next,  besides  which  the  area  by 
which  leaking  of  steam  is  possible  is  limited  to 
the  small  annular  sj^ace  around  the  shaft.  It  is 
necessary  to  leave  a  space  between  the  moving 
vanes  and  the  turbine  case,  to  allow  for  the  slight 

"whirling"  action  set  up  in  the  shaft,  caused  by 
the  centrifugal  forces  of  the  slightly  unbalanced 
elements  of  the  rotating  parts,  for  the  expansion 
of  the  turbine  wheels  by  the  heat  and  for  the 
slight  wear  of  the  shaft,  which  it  is  impossible  to 
prevent.  This  clearance,  if  left  at  the  shaft, 
gives  a  much  smaller  area  than  if  left  at  the 

periphery.  With  a  looo-hp  Rateau  turbine  the 
area  of  the  annular  space  is  only  about  2  sq.  cm. 

(0.31  sq.  ins.).  Hence,  it  is  claimed,  that  for 
two  reasons  the  loss  from  leakage  must  be  low ; 

namely,  that  the  difference  in  pressure  in  two 
adjacent  compartments  is  very  slight,  and, 

secondly,  the  area  for  the  escape  of  steam  is  very  small.  This 
clearance  can  easily  be  maintained,  and  allows  a  little  freedom 

for  wear  of  the  thrust  bearings,  although,  owing  to  the  con- 
struction of  the  machine,  there  is  very  little  end  thrust. 

There  is  a  loss,  however,  incident  to  the  use  of  separate  discs 
for  mounting  tlie  moving  vanes  not  present  in  cylindrical  drum 

FIG.  2.— GENERAL  VIEW  OF  TURBINE 

construction  used  in  the  Parsons,  namely,  that  there  is  ad- 
ditional friction  of  the  surfaces  of  the  discs  in  the  chambers, 

due  to  the  fan  action  of  the  vanes.     This  fact  the  in- 
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ventor  of  the  Rateau  turbine  admits,  and  moreover  states, 
has  been  found  to  be  between  10  per  cent  and  12  per  cent, 
inckiding  losses  of  steam  by  leakage,  this  being  the  result  of 
very  carefully  conducted  tests  to  determine  this  loss.  Along 
with  this  it  may  be  said  that  after  many  carefully  conducted 

FIG.  3.— VANE  WHEELS 

which  is  a  result  actually  obtained  on  a  1200-lip  turbine  at 
1500  r.  p.  m.  It  is  hoped  that  in  larger  turbines,  moving  at  a 
relatively  slower  circumferential  velocity,  the  steam  consump- 

tion w  ill  be  reduced  to  11.44  'bs.  per  effective  horse-power  per 

FIG.  4.— GUIDE  BLADE  DIAPHRAGMS 

tests  it  was  found  that  the  hydraulic  efficiency  of  the  impulse 
turbine — that  is,  the  efficiency  of  the  impulse  turbine  considered 
simply  as  a  machine  to  convert  the  kinetic  energy  of  the 
moving  steam  into  mechanical  work — is  from  65  per  cent  to 
70  per  cent.  As  the  weight  of  steam  theoretically  required  at 
a  pressure  of  13  kg  per  square  centimeter,  and  a  pressure  of 

hour.  These  figures  compare  very  favorably  with  tliose  pub- 
lished of  turbine  records,  though  the  second — 11.44  lbs. — is  only 

what  it  is  hoped  and  expected  to  attain.  Compared  with  re- 
ciprocating engines  it  far  exceeds  the  economy  attained  by  the 

best  compound  engines  using  superheated  steam,  and  equab: 
the  performance  of  the  best  triple-expansion  engines. 

FIG.  5.— RATEAU  TURBINE  WITH  STATIONARY  VANES  AND  BUDS  REMOVED 

O.I  kg  in  the  condenser  is  7.94  lbs.,  the  weight  for  effective 

horse-power  delivered  to  the  shaft,  assuming  65  per  cent 
efficiency,  will  be 

7-94 
 —  12.54  lbs., 

■65 

In  regard  to  the  comparative  sizes  of  steam  engines  and 
Rateau  turbines  of  equal  power  the  accompanying  table  shows 
the  compactness  of  these  generating  units,  the  table  given 

being  the  over-all  dimensions  of  turbine  and  the  direct-coupled 
dynamo.  The  weight  per  unit  of  output  is  also  small,  a 
i200-hp  1500  r.  p.  m.  turbine  weighs  but  7700  lbs.,  6.42  lbs.  per 
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effective  horse-power,  which  weight  can  further  be  reduced  to 
3.8  lbs.  per  effective  horse-power,  should  this  be  desirable  in 
any  case  in  which  extreme  lightness  is  specially  desirable. 

The  details  of  construction  of  the  Ratcau  turbine  are  clearly 
shown  in  the  accompanying  illustration.  Fig.  i. 

The  steam  enters  through  the  pipe  A  and  passes  into  the  end 

chamber  F,  from  which  it  is  conducted  through  the  ports  a^  a^ 
to  the  first  nozzles  B^,  which  direct  it  against  the  first  vane 
wheel  C^.  After  passing  through  this  wheel  the  steam 
passes  through  the  guide  blades  B-  to  the  second  revolving 

safe  to  assume  that  though  the  curves  might  be  higher  they 
would  be  of  the  same  general  form,  except  in  the  case  of  the 
steam  consumption  curve  for  different  loads,  which  would 
differ  because  of  the  difference  in  the  method  of  regulation. 

RECORD  RUN  BETWEEN  CHICAGO  AND  AURORA 

A  high-speed  record  was  established  for  the  Aurora,  Elgin 
&  Chicago  road,  on  Tuesday,  March  31,  when  a  trip  was  made 
between  Aurora  and  Chicago,  a  distance  of  35  miles  in  34 

TABLE  SHOWING  SIZES  AND  SPEEDS  OF  COMBINED  RATEAU  TURBINE  AND  OERLIKON  GENERATOR 

Capacity  in  kilowatts  
Revolutions  per  minute  .. 
Length  over  all  in  mm  
Length  over  all  in  inches. 
Width  over  all  in  mm  
Width  over  all  in  inches. . 
Height  in  mm  
Height  in  inches  

100 
3,000 
5,nno 196 

],100 4.3 900 
3.5 

200 

3,000 5,.500 216 

1,350 53 

1,100 

43 

300 

3,000 
.5,900 

aS3 

1,550 61 

1,2.50 

400 

3,000 6,300 
248 

1,700 
66 

1,350 
53 

500 

3,000 6,500 355 

1,800 70 

1,450 
57 

600 
3  COO 

6,700 
263 

1,900 

74 1,520 59 

800 1.500 

7,000 
275 

2,000 
78 

1,600 62 

1,600 
1 ,500 
7,300 

283 

2,100 

82 

1,700 

1,250 
1,500 
7,800 

307 

2,200 

86 

1,780 70 

1,500 

1,500 

8,400 

330 

2,300 

90 

1,850 

72 
1,750 1,.500 

9,000 

354 

2,400 94 

1,930 
75 

000 

500 
.500 

374 .500 98 

,000 

2,.500 
1,000 

10,.500 

413 

3,750 

108 

2,200 

3,000 
1,000 

11,500 

452 

3,000 

118 

2,400 

94 

500 

000 
500 
492 
250 

127 

,600 

102 

4,000 

1,000 
13,500 

531 

3,500 

137 

2,800 

110 

wheel  C-,  and  thus  through  the  turbine  to  the  outlet  K.  The 
steam  passages  through  the  wheels  increase  in  cross  section 

gradually  as  the  steam  passes  through  the  turbine  to  corre- 
spond to  the  reduction  in  velocity  and  the  slight  expansion  of 

the  steam.  The  final  ten  wheels,  d,  have  a  considerably  larger 

diameter  in  order  to  obviate'  the  necessity  of  having  steam 
passages  of  very  large  radial  depth,  and  also  to  increase  the 
peripheral  speed.  The  steam  passes  from  the  last  of  the  small 
wheels  to  the  first  of  the  large  wheels  by  the  passage 

The  guide  blades  B  are  attached  to  each  of  the  diaphragms 
m  m  by  a  steel  ring.  These  diaphragms,  as  shown  in  Fig.  4,  are 
finished  at  the  center  with  a  collar,  which,  as  stated  above,  does 
not  touch  the  shaft  but  allows  a  slight  clearance  at  that  point. 

In  the  marine  turbine  the  thrust  of  the  propeller  is  com- 
pensated by  means  of  mounting  the  last  five  rings  of  moving 

vanes  on  a  cylindrical  drum,  one  side  of  whicli  is  exposed  to 
a  slight  pressure  and  the  other  to  the  pressure  in  the  condenser. 
Also  at  the  open  end  there  is  one  row  of  vanes  (N)  set  in 
the  opposite  direction  of  the  rest,  receiving  steam  through  the 
nozzles  (M)  used  for  reversing  the  screw.  This  is  in  action 

])ractically  identical  to  the  De  Laval,  except  that  the  circum- 
ferential velocity  is  not  sufficiently  high  to  obtain  a  very  high 

efficiency,  but  under  normal  conditions  the  period  the  reverse  is 
used  is  so  small  that  efficiency  is  of  little  account. 

The  guide  blades,  which  are  of  forged  steel,  accurately  fin- 
islied,  are  attached  to  the  sheet-steel  diaphragms  by  a  steel  ring, 
the  mode  of  construction,  as  well  as  the  fact  that  the  area 
through  the  guides,  occupies  but  a  portion  of  the  circumference 
is  clearly  shown  in  Fig.  4.  The  moving  vanes  and  discs  are 
illustrated  in  Fig.  3.  The  vanes,  which  are  of  forged  steel  like 
the  guide  blades,  are -mounted  on  the  rim  of  a  steel  disc,  formed 
under  intense  hydraulic  pressure,  which  is  in  turn  riveted  to  a 
forged  steel  hub,  keyed  to  the  shaft.  These  wheels  are  very 
accurately  made  and  balanced,  though,  as  the  construction  is 
initially  light,  the  unbalanced  effect  could  not  be  serious.  The 

wheels  are  then — after  balancing — subjected  to  a  severe  cen- 
trifugal test,  at  a  speed  far  exceeding  any  that  could,  under  any 

circumstances,  arise  in  practice. 
The  shaft  is  supported  on  three  bearings,  which  are  supplied 

with  oil,  under  pressure,  by  a  small  pump.  The  method  of  dis- 
tributing the  oil  is  by  supplying  it  to  a  ring  encircling  the  shaft 

at  the  middle  of  each  bearing,  from  whence  it  spreads  itsel'f 
evenly  over  the  area  of  the  journal.  This  method  of  lubrication, 
being  also  applied  to  the  after  bearing,  serves  the  purpose  of  a 
stuffing  box  and  prevents  the  entrance  of  air  to  the  turbine  case 
and  condenser.  This  makes  it  easier  to  maintain  a  good  vacuum 

with  a  smaller  air-pump  capacity.  In  European  practice  the 
air  pump  and  the  condensing  pump  are,  as  a  rule,  driven  from 
the  shaft  of  the  main  turbine  by  belt. 

At  the  present  writing  there  are  no  curves  available,  such  as 
were  shown  for  the  Curtis  turbine  in  the  last  issue,  but  it  is 

minutes,  39  seconds.  The  fine  between  these  points  crosses 
eight  steam  railroads,  five  trolley  lines,  numerous  highways  and 
streets,  and,  consequently,  the  performance  is  all  the  more 
remarkable  because  of  the  difficulties  under  which  the  run  was 

made.  The  road  had  been  carrying  its  morning  quota  of 
suburbanites  into  Chicago  for  several  hours  when  car  No.  32 

pulled  up  at  the  Fifty-Second  Avenue  station  ready  to  make  the 
trial.  The  usual  morning  travel  was  not  to  be  interrupted.  The 
car  selected  for  the  test  had  been  in  regular  service  since  it  was 
received  several  weeks  ago  from  the  works  of  the  John 
Stephenson  Company,  where  it  was  built.  This  car,  by  the 
way,  was  one  of  the  train  of  ten  recently  shipped  on  their  own 
trucks  from  Elizabeth  to  Chicago. 

During  the  tests  on  March  31  Warren  Bicknell,  general 
manager  of  the  road,  was  in  charge.  With  him  were  Charles 
Jones,  the  chief  engineer;  C.  E.  Flenner,  auditor;  William 
Curtis,  the  roadmaster,  and  a  party  of  Chicago  newspaper  men. 
William  Nofs,  of  Elgin,  was  the  motorman,  and  F.  E.  Marker, 
of  Wheaton,  was  the  conductor.  The  regular  train  had  been 

gone  twenty-five  minutes  when  No.  32  started  out,  at  10:25 
o'clock.  There  had  been  a  hurried  comparison  and  setting  of 
watches  and  four  timepieces  were  prepared  to  register  the  trip. 

It  was  five  minutes  and  forty-eight  seconds  after  11  o'clock 
when  the  car  came  to  a  standstill  at  the  end  of  its  journey  after 
a  trip  of  35  miles.  Six  minutes  and  nine  seconds  had  been  lost 
by  stops,  it  had  taken  two  minutes  to  run  the  last  mile  into 
Aurora,  and  at  several  points  the  speed  had  to  be  slackened 
in  running  through  villages  and  in  crossing  other  railways. 
The  actual  running  time  for  the  35  miles  was  34  minutes  and 

39  seconds. One  of  the  newspaper  men  who  was  in  the  party  had  evi- 
dently anticipated  some  trouble  from  the  expedition,  but  he 

found  it  rather  a  tame  affair,  judging  from  the  following  para- 
graph, which,  however,  is  unwittingly  a  tribute  to  the  builders 

of  the  car  and  the  equipment : 
Those  in  the  car  did  not  realize  that  they  were  flying  along  at 

such  a  phenomenal  speed.  To  them  the  car  was  running  as 
smoothly  as  an  ocean  greyhound  on  a  calm  sea.  True,  the  scenery 
was  going  past  in  a  manner  which  destroyed  all  its  charms,  but  the 
watches  alone  indicated  the  lightning-like  rate  of  speed. 

It  was  only  after  a  run  had  been  completed  and  the  time  and  dis- 
tances had  been  counted  up  from  the  records  taken  from  the  stop 

watches  that  the  cold  figures  showed  what  wonderful  time  had  been 
made.  Half  of  the  pleasure  of  recounting  the  experience  had  been 
lost  for  there  was  none  of  the  expected  hair-raising  and  breath- 
stifling  sensations. 

Under  the  new  schedule  of  wages  on  the  Worcester  Con- 
solidated Street  Railway,  which  went  into  effect  April  i,  132 

conductors  and  motormen  have  put  on  service  stripes,  each 

stripe  standing  for  five  years'  service.  One  man  is  privileged 
to  wear  four  stripes,  eleven  wear  three,  and  twenty-three  wear two. 
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CORRESPONDENCE 

WOODEN  BLOCKS  AS  INSULATORS  FOR  THIRD  RAIL  ON 

THE  ALBANY  &  HUDSON  RAILROAD 

Albany  &  Hudson  Railroad  Company 

Hudson,  N.  Y.,  April  11,  1903. 
Editors  Street  Railway  Journal: 

On  page  487  of  the  issue  of  March  28,  1903,  of  the  Street 
Railway  Journal,  in  an  article  giving  the  principal  points 
covered  in  a  paper  by  Mr.  Gonzenbach  on  the  third  rail  for 

high-speed  service,  reference  was  made  to  insulating  qualities 
of  wooden  blocks  as  supports  for  the  third  rail,  as  found  on  the 
Albany  &  Hudson  Railroad,  to  which  the  writer  begs  to  take 
exceptions. 

Having  begun  a  series  of  tests  on  the  insulation  resistance 
of  the  third  rail  of  that  road  nearly  two  years  ago,  just  at  the 
time  Mr.  Gonzenbach  severed  his  connection  with  the  company, 

and  having  continued  readings  at  intervals,  as  conditions  war- 
ranted, up  to  the  present  time,  the  results  and  present  in- 
sulation resistance  may  be  of  general  interest. 

At  the  time  the  tests  were  begun  a  very  serious  leakage 

existed  in  perhaps  23  per  cent  of  the  underground  cables,  con- 
necting the  interrupted  third  rail  at  highway  crossings.  To 

eliminate  these  and  to  be  able  to  use  the  same  section  of  rail 

for  all  tests  of  a  comparative  nature,  a  convenient  length  cf 
990  ft.  was  selected  where  the  underground  cables  could  be 
disconnected  very  readily  and  as  often  as  necessary  without 
inconveniencing  the  transportation  department  to  any  great 
extent. 

As  to  the  location  of  this  rail,  the  relative  conditions  as  to 

moisture  and  other  things  liable  to  affect  the  insulating  qualities 
of  the  block,  make  it  a  fair  average  of  the  entire  road,  though 
this  was  not  considered  in  its  selection,  as  comparative  results 
for  different  kinds  of  weather  only  were  in  mind. 

A  750-volt  portable  Weston  meter,  which  was  checked  for 
calibration  and  resistance,  was  used  in  all  readings.  Tlie  in- 

sulation resistance  per  mile  under  conditions  of  weather,  as 
noted,  with  dates  is  shown  in  accompanying  readings: 

1  Date Conditions  as  to 
Moisture 

Length 
of  Sec- tion in Feet 

Ins. 

Ohms 

Ins. 

Ohms 
per  Mile 

Amp. 

Loss 

per 

Mile 

September  10,  1903   
October  20,  1901  
February  1,  1903  ] 
February  24,  1902  ] 
March  20,  1903  ...  
March  23,  1903  

2  hr=.  after  hard  rain.. 
Dry  
Frozen  grounds,  snow about  block  
Frozen  grounds,  snow 
about  block  melting.. 

7  hrs.  after  light  rain.. 
Raining  for  past  20  hrs. 

99n 

990 
990 

990 
990 
990 

H5,500 
72,500 

137,200 
114,000 fj.'.OlO 
.56,000 

12,180 13,580 
25,800 
21,400 

11,6110 10,500 

.049 .044 

.023 

.037 

.049 

.057 

The  above  show  a  remarkably  constant  resistance  for  all 

kinds  of  weather,  except  in  freezing  weather,  when  the  re- 
sistance is  practically  doubled. 

The  last  and  lowest  resistance  was  taken  under  the  most 

unfavorable  conditions  that  would  probably  occur,  being  at  the 
time  of  a  steady  downpour  of  rain,  which  had  continued  in  a 
more  or  less  degree  for  the  previous  twenty  hours. 

Readings  taken  after  a  light  rain  on  a  new  section  of  third 
rail  which  had  been  in  position  less  than  one  week  showed  its 
insulation  resistance  to  be  12,600  ohms  per  mile,  which  in  a 
comparison  with  first  readings  upon  l)locks  which  had  been 
down  for  nearly  three  years,  shows  clearly  that  blocks  of  the 
particular  make  retain  their  insulating  qualities  much  longer 
than  has  been  supposed. 

As  to  the  burning  of  these  insulators,  as  mentioned  by  Mr. 
Gonzenbach,  the  writer  has  never  known  of  a  single  instance 
of  this  kind,  and  dating  from  the  time  of  his  connection  with 

this  road,  since  August,  1901,  no  blocks  have  been  renewed 

from  any  cause  whatever. 
In  December,  1901,  after  renewing  a  few  of  the  damaged 

underground  cables  at  highway  crossings  of  a  section  of  rail 
8  miles  in  length,  an  ammeter  reading  was  taken  to  determine 
the  total  leakage  of  cables  and  third  rail  in  this  section,  in 
order  to  check  up  in  a  general  way  the  result  of  our  renewals. 
To  give  the  reader  an  idea  of  the  possible  poor  cables  in  this 
section  which  added  their  share  of  leakage  in  this  reading,  I 
will  say,  that  in  every  renewal  the  cable  had  many  spots  entirely 

devoid  of  insulation  and  usually  at  least  half  the  original  sec- 
tion of  copper  having  been  eaten  away  in  these  places  from  the 

loss  of  current  to  the  earth.  Of  this  class  there  were  twenty- 
three  old  cables  and  five  new  ones ;  in  addition  to  these  were 

three  siding  and  two  lighting  cables  for  stations.  A  reading 

was  taken  at  night  after  cars  were  all  off  the  line,  and  depend- 

ing on  the  'phone  information  that  lights  and  heaters  in  car 
house,  cars  and  stations  were  all  turned  off,  there  was  a  total 

leakage  of  4.7  amps.,  as  read  on  a  5-amp.  portable  Weston  in- 
strument. 

This  including  cables  and  chances  for  telephone  instruction 

I'cing  not  entirely  followed  as  to  lights  shows  a  leakage  of  prac- 
tically one-half  an  ampere  per  mile.  From  later  disclosures 

of  some  of  the  cables  in  this  section  the  writer  is  of  the  opinion 
that  the  total  leakage  could  easily  have  taken  place  in  one  of 
several  cables  then  in  use. 

This,  of  course,  gives  nothing  definite  in  regard  to  total 
leakage  throu,gh  the  wooden  blocks,  but  under  the  conditions 
shows  that  this  leakage  was  practically  nothing. 

R.  P.  Leavitt,  Electrical  Superintendent. 

 ■  

ST.  LOUIS  TRANSPORTATION  REGULATION 

The  provisions  of  the  new  law  passed  by  the  St.  Louis 
Municipal  Assembly  recently  will  enable  the  city  to  collect 

from  the  street  railway  companies  license  taxes  of  approxi- 
mately $145,000,  figured  on  a  basis  of  the  number  of  passengers 

carried  last  year.  Under  the  old  law  the  street  car  companies 
paid  a  tax  of  $25  on  each  car  operated,  but  hereafter  they  will 

be  called  upon  to  pay  a  tax  of  i  mill  for  each  passenger  car- 
ried. The  law  provides  that  each  car  shall  have  a  register 

which  will  enable  the  city  authorities  to  board  a  car  and  tell 
as  accurately  how  many  passengers  have  been  carried  as  it  is 
now  possible  for  a  spotter  of  the  company  to  determine  whether 

a  conductor  is  "knocking  down  fares." 
Some  of  the  provisions  of  the  new  law  are  the  following: 

Cars  shall  be  stopped  so  as  to  leave  the  rear  platform  partly 
over  the  crossing  or  cross-walk. 

The  motorman,  etc.,  shall  keep  a  vigilant  watch  for  all  vehicles 
and  persons  on  foot,  especially  children,  either  on  the  track  or  mov- 

ing toward  it,  and  on  the  first  appearance  of  danger  to  such  persons 
or  vehicles,  the  car  shall  be  stopped  in  the  shortest  time  and  space 

possible. Conductors  shall  announce  to  passengers  the  names  of  streets 
about  to  be  crossed. 

All  street  railroad  companies  shall  operate  their  roads  accord- 
ing to  the  provisions  of  their  respective  charters. 

All  cars  shall  be  kept  comfortably  heated  whenever  the  tempera- 
ture without  is  below  40  degs.  Fahrenheit. 

All  cars  shall  be  kept  in  a  cleanly  condition  and  free  from  filth 
and  rubbish. 

No  car  shall  be  propelled  at  a  speed  greater  than  10  miles  an 
hour  in  the  central  district  of  the  city,  nor  more  than  15  miles  an 
hour  in  the  outer  district. 

All  cars  carrying  one  or  more  passengers  shall  be  required  to  run 
to  the  end  of  their  routes,  and  passengers  shall  not  be  required  to 

change  or  transfer  to  take  a  preceding  or  succeeding  car  traveling over  the  same  route. 

Cars  shall  be  brought  to  a  full  stop  at  a  street  corner  whenever 
signaled,  requested  or  motioned  by  any  person  standing  on  such 
corner  desiring  to  board  such  car,  or  whenever  signaled  by  any 

passenger  desiring  to  leave  the  car;  provided,  that  a  car  in  which 
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there  are  no  unoccupied  seats  need  not  stop  to  receive  passengers 
when  there  is  another  car  bound  over  the  same  route  within  300  ft. 
And  at  all  stops  sufficient  time  shall  be  allowed  for  passengers  to 
leave  or  board  the  car  in  safety. 

Every  person  or  corporation  which  may  do  any  act  in  violation 
of  the  ordinance  shall  be  deemed  guilty  of  a  misdemeanor,  and, 
upon  conviction,  shall  be  fined  rot  less  than  $5  nor  more  than  $500. 

The  new  law  also  specifies  the  interval  of  time  in  certain 
districts  which  the  cars  must  run. 

order  of  ten  cars,  which  are  nearly  completed,  and  will  be  de- 
livered shortly. 

The  Laclede  Car  Company  is  also  engaged  on  an  order  from 
the  same  company  for  fifty  short-closed  motor  cars.  These 
cars  will  have  bodies  of  21  ft.  9  ins.,  with  inside  finish  like 

RECENT  CARS  IN  PITTSBURG 

The  Pittsburg  Railways  Companw  of  Pittsburg,  Pa.,  has 

recently  added  no  new  double-truck  cars  to  its  rolling  stock. 
The  cars  were  purchased  from  the  Laclede  Car  Company.  This 
company,  it  might  be  stated  in  this  connection,  has  built  a  large 
proportion  of  the  new  cars  put  in  service  in  Pittsburg  and  the 
surrounding  section  during  the  past  ten  years. 

The  following  is  a  description  of  one  of  the  last  no  Pittsburg 

Railways  Company's  cars : 
The  length  of  body  outside  is  30  ft.  8  ins.,  the  length  of  body 

outside  to  outside  of  vestibule  is  41  ft.  8  ins.,  the  length  over  all 

to  outside  to  outside  over  bumpers  is  43  ft.,  the  length  of  plat- 
form is  5  ft.  6  ins.,  the  width  of  platform  from  top  of  rail  is 

29^  ins.,  the  width  of  body  from  bottom  of  sills  to  top  of  roof 
is  8  ft.  6  Ins.,  the  wheel  base  of  truck  is  4  ft.,  the  diameter  of 
wheels  is  33  ins.,  the  distance  between  the  center  of  trucks  is 
8  ft.  6  ins.  The  car  is  finished  in  the  interior  throughout  with 
bronze  trimmings  and  birdseye  maple  veneering  ceilings,  manu- 

factured by  Frost  &  Company,  Sheyboygan,  Wis.  It  has  the 
Hale  &  Kilburn  spring  edge  seats,  also  springs  in  the  back  of 
the  seats,  both  seats  and  backs  are  covered  with  the  best  grade 
crimson  plush ;  the  seats  are  arranged  longitudinal. 

The  cars  have  ten  windows  each  side,  30  ins.  x  30  ins.,  and 
the  glass  is  embedded  in  rubber,  the  windows  are  fitted  with 
woolen  tapestry  curtains,  mounted  on  Hartshorn  rollers  with 
Burrells  No.  41  fixtures  at  the  bottom  of  each.  The  car  also  has 
four  E.  L  Robinson  patent  sand  boxes  and  Van  Dorn  couplers. 

The  car  is  mounted  on  Bemis's  latest  improved  center-bearing 
trucks  with  Westinghouse  electric  brakes  and  heaters.  It  is 
also  supplied  with  the  Hunter  illuminated  signs,  installed  on 

INTERIOR  PITTSBURG  CAR 

the  cars  mentioned  above ;  they  have  seven  windows  on  each 
side,  and  are  very  similar  in  general  outside  finish  to  those 
illustratefl  except  they  will  have  concave  sides. 

 ^^.»  . 

WAGES  ON  THE  NEW  YORK 'ELEVATED 

The  grievance  committee  of  the  Elevated  Railroad  Men's 
Union,  on  April  15,  called  upon  the  officers  of  the  Interborough 
Rapid  Transit  Company  and  submitted  a  new  schedule  of  de- 

mands, the  principal  demand  being  the  nine-hour  work  day. 
The  men  also  demanded  the  following  increase  of  wages : 
Conductors,  from  $2.30  to  $2.40  a  day;  guards,  from  $1.85  to 
$1.95;  agents,  $2;  tower  switchmen,  from  $2.35  to  $2:47;  ticket 

NEW  DOUBLE-TRUCK  CAR  FOR  PITTSBURG 

the  inside  of  the  vestibule.  Over  the  center  sash  it  also  has  a 

United  States  headlight.  No.  1472.  It  is  also  supplied  with 
signal  lights.  The  vestibules  are  enclosed  on  each  side  with 
double  folding  doors  for  winter  and  with  folding  gates  for 
summer.   The  weight  of  each  car  body  is  18,540  lbs. 

The  first  order  was  for  100,  and  was  delivered  some  time  ago. 
The  Laclede  Company  is  now  working  on  a  supplementary 

choppers,  from  $1.35  to  $1.50;  car  couplers,  from  $1.50  to  $1.75  ; 
hand  switchmen,  from  $1.75  to  $2.20.  The  motormen  did  not 
make  any  demand  for  increase  of  pay.  The  directors,  after 
considering  this  demand,  unanimously  rejected  them,  on  the 

ground  that  "the  present  hours  are  as  short  as,  and  the  rates  of 
pay  are  higher  than,  those  of  any  other  railway  system  in  New 

York  or  other  larger  cities." 
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NEW  CARS  FOR  SAN  BERNARDINO,  CAL, 

The  American  Car  Company,  of  St.  Louis,  has  lately  com- 
pleted for  the  San  Bernardino  Valley  Traction  Company  a  num- 

ber of  fine  combination,  open  and  closed  cars  like  that  shown  in 
the  illustration.  The  car  is  used  throughout  the  year,  as  the 

cool  evenings  during  the  sunmicr  re(iuire  an  amount  of  pro- 
tection not  obtainable  in  entirely  open  cars.  The  plan  secures 

to  the  car  a  large  carrying  capacity.  The  closed  compartment, 

with  longitudinal  seats,  has  ample  space  for  eighteen  pas- 
sengers, and  the  six  reversible  scats  at  either  side  provide 

sittings  for  twenty-four,  a  total  of  forty-two,  and  there  is  stand- 
ing room  for  as  many  more. 

The  San  Bernardino  Company  has  recently  extended  its  sys- 
tem to  Redlands,  10  miles  to  the  east  of  San  Bernardino,  and 

to  Colton,  5  miles  south.  A  race  track  and  an  amusement  park 
belong  to  the  road,  and  one  of  the  lines  reaches  a  famous  hot 
spring.  All  in  all  the  conditions  developed  and  developing  are 
favorable  in  every  respect  to  very  successful  operation. 

Li  plan  and  general  construction  the  cars  embody  features 
that  combine  comfort  and  convenience  with  strength  and 
durability.  The  roof,  where  it  spans  the  open  sections,  has  an 
unusually  firm  support  in  the  substantial  ends  of  the  closed 

compartments  with  corner  posts,  3?^  ins.  x  2  '4  Ins.,  and  vesti- 

to  the  entrances,  and  Brill  folding  gates  protect  the  entrances. 
At  the  junction  of  the  post  heads  and  the  top  rail,  metal  grill 
work  is  placed,  and  makes  an  attractive  appearance. 

The  interiors  are  finished  in  natural  ash,  handsomely  carved, 
and  the  ceilings  are  of  decorated  birch.  A  lining  is  furnished 
to  the  inside  of  the  hoods.  The  general  dimensions  are: 
Length  of  closed  compartment  over  end  panels,  14  ft.  834  ins. ; 
length  of  outside  sections,  11  ft.  ins.;  length  over  vestibules, 
38  ft.  I  J4  ins. ;  width  over  sills,  7  ft.  9  ins. ;  width  over  posts  at 
belt,  8  ft.  2  ins.  The  trucks  are  No.  27-EI,  witli  6-ft.  wheel 
liase.    One  75-hp  motor  is  used  with  each  tru:k. 

  ♦♦^  

CYLINDER  OIL  ATOMIZER 

COMBINATION   OPEN  AND  CLOSED  CAE 

bulc  posts  of  the  same  thickness.  The  side  posts  are.  2^4  ins.  x 

2>4  ins.,  and  have  a  sweep  of  2^/2  ins.  The  curtains  of  the  open 

portions  may  be  drawn  to  the  floor,  as  the  seat  ends  are  pro- 

vided with  patent  "round  corner''  panels,  the  form  of  which 
enable  the  curtains  to  pass  over  them.  Steel  plates,  in.  x 

8  ins.,  extend  the  full  length  of  the  car  on  the  outside  of  the 

side  sills.  These  side  sills  are  of  4:V4~in.  x  7-in.  long  leaf 

yellow  pine,  and  besides  the  steel  plating  are  supported  by 

V/s-m.  truss  rods,  with  anchorage  directly  back  of  the  bolsters. 

At  the  side  of  each  cross  piece  there  is  a  ̂ -in.  frame  rod,  and 
frame  rods  of  the  same  thickness  are  placed  beside  each  of  the 

short  stringers.  The  crown  pieces  are  2^4  ins.  x  lyjA  ins., 

with  4^-in.  x  7-in.  cappings,  and  protected  by  Brill  angle-iron 
bumpers,  the  centers  of  which  are  backed  by  the  ends  of  the 
center  sills.  The  center  sills  are  3K'  ins.  x  4  ins.,  and  are 
placed  SYz  ins.  apart. 

The  location  of  the  double  steps  is  shown  in  the  illustration. 

The  steps  are  made  to  fold  compactly  against  the  sills  so  that 

when  folded  they  project  but  4  ins.  There  is  a  clear  entrance 

space  of  2  ft.  II  >4  ins.  between  the  corner  post  of  the  compart- 
ment and  the  first  post  of  the  open  section — wide  enough  for 

one  passenger  to  pass  another.  From  the  track  to  the  lower 

step  is  iy}i  ins.,  then  to  the  upper  step  12  ins.,  and  to  the  car 

floor  12  ins.  'Wire  net  guards,  30  ins.  wide,  are  fixed  per- 
manently on  the  outside  of  the  posts  from  the  vestibule  posts 

L'\linder  oil  wl.en  fed  to  a  steam  engine  cylinder  by  means 
of  the  ordinary  pump  or  sight  feed  lubricator,  the  outlets  of 
which  are  merely  tapped  into  the  steam  pipe,  is  not  carried  by 
the  current  of  steam  to  all  parts  of  the  cylinder  and  valves,  but 
is  inclined  to  run  along  the  inside  of  the  pipe,  working  through 

gaskets  and  stuffing  boxes  and  passing  through  the  engine 
without  being  atomized,  and  thereby  oiling  all  rubbing  parts  of 

the  cylinder,  piston  and  valves.  Only  by  feeding  a  large  quan- 
t  tv  of  oil  can  the  cylinder  be  satisfactorily  lubricated  in  this 

way.  whereas  the  same  result 
can  be  attained,  it  is  claimed, 
with  less  than  half  the  oil 
ordinarily  used  by  atomizing 
it,  so  that  the  steam  will  carry 

it  to  all  parts.  Additional  ad- 
vantage is  also  claimed  in  the 

fact  that  not  only  is  a  perfect 
lubrication  maintained,  but 

less  oil  is  present  in  the  ex- 
haust to  be  extracted  in  order 

to  use  the  condensed  steam 

again. 
C.  E.  Sargeant,  of  Chicago, 

proposes  to  use  the  device 
herewith  illustrated,  which 
delivers  the  oil  in  a  thin  sheet 
to  the  steam  having  the 
greatest  velocity,  thoroughly 
distributing  the  oil  in  a  vapor 

through  the  steam  to  all  parts  of  the  cylinder,  oiling  the  upper 
part  as  well  as  the  sides.  This  vaporizing  consists  of  a  bronze 
casting.  The  outlet  is  on 
a  level  with  the  inlet 

opening,  one  end  of  which 
is  tapped  into  the  steam 

pipe,  as  shown  in  cut. 
This  end  is  tapped  for 
lubricator  or  oil  pump, 

and  the  action  of  the  de- 
vice is  as  follows :  Oi 

flows  in  from  the  lubri- 
cator, and  passing  through 

the  body  of  the  vapor- 
izer, heated  to  the  tem- 

perature of  the  steam,  by 
the  time  it  reaches  the 

outlet  at  the  top  of  cone 
is  sufficiently  thin  and 

limpid  to  spread  out  ox  er 
the  surface  in  a  thin  film. 

ATOMIZINC,    ANVJ  DISTRIBUTING 
CYLINDER  OIL 

As  it  reaches the  lower  edge  of  the 
cone  it  is  carried  along  with  the  steam.  This  cone  is  always 
small  enough  to  go  through  the  opening  in  steam  pipe,  and 

very  little  work  is  required  to  attach  it.  The  device  is  espe- 
cially adapted  for  the  heavy  oils  used  with  superheated  steam. 
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FINANCIAL  INTELLIGENCE 

Wall  Street,  April  15,  1903. 
The  Money  Harket 

The  money  situation  has  ceased  to  be  the  prominent  topic  of 
discussion  in  financial  circles  that  it  was  a  few  weeks  ago.  Every- 

one recognizes  that  such  wholesale  liquidation  as  is  now  taking 
place  in  the  stock  market  is  the  quickest  and  surest  means  of 
strengthening  bank  resources.  Leading  bankers  are  still  of  the 
opinion  that  the  general  level  of  rates  will  not  sink  as  low  during 
the  next  few  months  as  it  was  accustomed  to  do  in  previous 
years,  but  they  are  freely  expressing  the  opinion  that  the  highest 
figures  have  been  seen  for  the  season,  and  that  from  now  on  a 
gradual  relaxation  may  be  expected.  Whatever  weakening  there 
has  been  during  the  last  seven  days  has  been  confined,  however, 
to  call  money.  Rates  on  this  class  of  loans  have  not  gone  above 
7  per  cent,  and  even  this  high  quotation  has  represented  only  occa- 

sional transactions.  The  average  call  rate  has  scarcely  exceeded 
Syi  per  cent.  Time  money  has  remained  comparatively  firm,  with 
5^  per  cent  paid  for  sixty  days,  and  5li  to  5I/2  for  the  longer 
periods.  The  feature  of  most  importance  in  the  recent  operations 
has  been  the  reduction  in  United  States  deposits,  which,  accord- 
mg  to  Saturday's  figures,  amounted  to  upward  of  $2,000,000  last 
week.  This  development  was  quite  unexpected,  and  completely 

upset  previous  calculations  regarding  the  week's  changes  in  the 
banking  position.  Instead  of  an  increase  in  cash  of  between  $2,000,- 
000  and  $3,000,000  as  anticipated,  the  statement  showed  in  actual 
gain  of  only  $627,000.  This  seemed  to  indicate  pretty  clearly  that 
the  government  was  drawing  upon  its  bank  deposit  fund  instead 
of  the  balance  in  the  Treasury  to  meet  its  current  debits  at  the 
New  York  Clearing-House.  How  far  this  policy  will  continue  is. 
of  course,  a  question  of  great  interest.  The  purpose  of  the  Wash- 

ington officials  is  known  to  be  to  accumulate  as  large  a  sum  as 
possible  in  the  Treasury  vaults  during  the  next  few  months,  in 
order  that  they  may  be  in  a  position  to  meet  the  $50,000,000  Panama 
Canal  payment  next  summer  without  drawing  greatly  upon  the 
government  balance  with  the  banks.  While  such  a  course  may 
be  better  for  the  money  market  in  the  long  run,  its  present  tendency 
would  be  to  prevent  any  rapid  increase  of  local  bank  reserves,  and 
=0  retard  the  easing  of  money  rates.  The  return  flow  of  currency 
from  the  interior  still  continues  unusually  small.  But  this  is 
hardly  a  matter  of  much  importance  in  face  of  the  enormous  pres- 

sure which  is  now  being  brought  to  bear  to  release  capital  held  in 
loans. 

The  Stock  Harket 
Unmistakable  signs  of  recovery  had  begun  to  appear  in  the 

stock  market  during  the  early  part  of  last  week.  Prices  were 
advancing  as  late  as  Thursday  morning.    With  only  three  hours  of 
business  remaining  before  the  Good  Friday  holiday,  the  whole 
face  of  the  situation  was  suddenly  and  violently  changed  by  the 
news  of  the  adverse  decision  in  the  Northern  Securities  case.  This 

subject  has  received  such  widespread  and  anxious  discussion  dur- 
ing the  last  few  days  that  there  is  little  room  for  any  fresh  com- 

ment at  this  juncture.  The  whole  matter  may  be  summed  up  in  the 
statement  that  an  interpretation  has  been  placed  on  the  existing 
laws  against  combinations  which,  if  carried  to  its  logical  extreme, 
would  upset  corporate  enterprise  throughout  the  country  to  a 

-  greater  extent  than  any  act  of  government  or  judiciary  has  ever 
done  before.  Even  the  coolest  heads  are  coming  to  think  that 
there  is  no  way  out  of  the  dilemma,  e.xcept  through  repeal  of  the 
obnoxious  Sherman  anti-trust  act.  For  it  is  clear  that  if  the 
Supreme  Court  sustains  the  judgment  handed  down  last  week 
by  the  Circuit  Court  at  St.  Louis,  not  only  the  recent  railway 
mergers,  but  most  of  our  leading  industrial  consolidations  of  recent 
years  will  be  put  beneath  the  ban  of  the  law.  As  Wall  Street  came 
to  appreciate  the  full  signficance  of  the  situation,  it  gave  way  to 

the  most  violent  feelings  of  alarm.  The  decline  in  Monday's  market 
was  the  most  severe  that  has  been  witnessed  in  any  single  day's 
trading  since  the  panic  of  May  9,  1901.  Whatever  attempts  there 
may  have  been  to  support  prices  they  failed  utterly  under  the  terrific 
flood  of  liquidating  sales  which  poured  in  from  every  quarter.  The 

selling  pressure  continued  during  the  first  hour  of  yesterday's  ses- 
sion, byt  strong  support  from  the  leading  interests  and  investment 

buying,  attracted  by  the  low  level  of  prices,  finally  checked  the  de- 
cline, and  toward  the  end  of  the  day  a  sharp  rally  set  in.  The  pre- 

vailing opinion  in  speculative  circles  is  that  the  market  will  con- 

tinue unsettled  for  some  little  time,  but  that  the  worst  of  the 
break  has  been  seen. 

Although  not  directly  afifected  by  the  leading  question  of  the 
week,  the  local  traction  stocks  have  suffered  severely  in  the  de- 

moralization of  the  general  market.  Brooklyn  Rapid  Transit  has 
held  rather  better  than  the  others,  chiefly  because  there  seems  to 

be  more  motive  to  support  the  stock  from  a  speculator's  stand- 
point. According  to  current  gossip  the  inside  party  had  planned  a 

small  bull  campaign  which  was  abruptly  abandoned,  however,  when 
the  Northern  Securities  thunderbolt  fell  upon  the  market.  In 
Manhattan  and  Metropolitan,  especially  in  the  former,  liquidation 
has  been  far  less  urgent  than  elsewhere,  but  the  general  paralysis 
of  the  buying  power  has  told  heavily  against  them,  as  it  has  against 
all  securities.  There  is  no  fresh  news  bearing  specifically  upon 
any  of  these  properties.  For  the  immediate  future  they  must 
evidently  be  judged  by  the  same  considerations  as  affect  the 

general  list. 
Philadelphia 

Prices  of  Philadelphia  street  railway  shares  have  fallen  off  very 
generally,  but  the  weakness  has  been  by  no  means  so  pronounced 
as  in  other  quarters.  Rapid  Transit,  which  sold  a  week  ago  at  14, 
dropped  to  12^;  Philadelphia  Traction  sold  down  from  97^  to  97, 
and  Lhiion  Traction  from  46^  to  46.  There  was,  however,  no 
liquidation  of  importance  in  any  of  these  stocks,  and  their  decline 
was  merely  sympathetic  with  the  rest  of  the  market.  American 
Railways  held  steady  around  50,  and  Railways  General  around  4. 
One  hundred  shares  of  Indianapolis  Street  Railway  sold  at  82,  and 
scattering  sales  were  reported  in  Consolidated  Traction  of  New 
Jersey  at  65,  United  Traction  of  Pittsburg  preferred  at  50j^,  and 
Reading  Traction  at  30^/2. Chicago 

Further  decided  weakness  has  appeared  in  all  the  leading  Chicago 
Traction  stocks  during  the  past  week.  The  general  market  de- 

moralization is  partly  responsible  for  this,  but  it  is  by  no  means  the 
whole  reason.  The  election  of  the  old  city  government  on  a  plat- 

form of  avowed  hostility  to  corporate  interests,  and  one  or  two 
\ery  poor  earning  statements  have,  perhaps,  been  even  more  dis- 

turbing in  their  influence.  LInion  Traction  common,  which  sold 
as  high  as  II  a  few  days  before  the  election,  broke  violently  to  7% 
and  the  preferred  fell  from  42  to  36^.  City  Railway  at  the  same 
time  declined  from  210  to  203,  and  West  Chicago  from  80  to  75. 
All  these  prices  represent  the  lowest  level  of  the  season.  Interest 
now  centers  in  the  possibility  of  new  legislative  measures  upon 
traction  matters  in  the  State  Legislature  at  Springfield.  When  this 
uncertainty  is  disposed  of  it  is  believed  that  the  big  Eastern  inter- 

ests in  the  surface  line  properties  will  be  ready  to  show  their  hand. 

The  week's  decline  has  been  equally  severe  among  the  elevated 
securities.  Northwestern  common  broke  from  23^^  to  21 which 
is  the  lowest  price  ever  recorded  for  this  issue.  South  Side  fell 
from  107  to  102.  Lake  Street  was  unchanged  at  5.  Metropolitan 
common,  after  an  extreme  decline  to  23;<^,  rallied  to  25,  but  the  pre- 

ferred, after  losing  a  point  from  76  to  75,  did  not  recover.  The 
weakness  in  the  last-named  stocks  was  due  to  the  poor  statement 
of  annual  earnings.  In  part  explanation  for  this  result  are  men- 

tioned the  unusual  expense  of  $45,000  for  coal,  and  the  writing  off 
of  $20,000  on  old  accounts. 
Other  Traction  Securities 

The  movement  of  the  Boston  specialties  has  been  rather  irregu- 
lar. Boston  Elevated  rallied  a  point  to  145^4  on  light  transactions, 

Massachusetts  Electric  common,  after  dropping  as  low  as  2654,  re- 
covered to  30;^,  and  the  preferred  went  back  from  85  to  88^^.  A 

fresh  drive,  however,  was  made  against  these  stocks  on  Monday, 
which  carried  the  common  down  to  28,  and  the  preferred  to  84^- 
West  End  common  was  comparatively  steady  at  92,  and  the  preferred 
at  11054.  The  feature  of  the  Baltimore  dealings  was  the  decline 
in  United  Railways  common  stock  to  11%,  the  lowest  price  on 
record.  The  income  bonds  were  also  weak  at  a  decline  to  67^2, 
and  the  general  4s  lost  a  half  a  point  to  93^.  No  particular  signifi- 
•■ance  attached  to  this  dechne;  it  was  due  obviously  to  the  general 
market  condition.  Other  Baltimore  sales  for  the  week  include 
City  and  Suburban  5s  (Washington)  at  gjyi  and  97^,  Knoxville 
Traction  ss  at  100,  and  City  Passenger  5s  at  108.  North  American 
shares  on  the  New  York  Stock  Exchange  sold  as  low  as  93,  but 
subsequently  rallied  sharply.  The  old  rumor  was  revived,  but  not 

believed,  that  the  company's  charter  might  be  used  to  carry  out  the 
Northern  Securities  scheme.  Sales  of  traction  securities  for  the 
week  on  the  New  York  curb  include  Interborough  Rapid  Transit 
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(80  per  cent  paid)  at  lo^yi,  Interborough  (full  paid)  at  107  down 
to  105,  St.  Louis  Transit  at  26^  and  26^-  American  Light  and 
Traction,  at  58,  the  preferred  at  98/^8  to  985^,  Washington  Trac- 

tion 4$  at  77,  and  Brooklyn  Rapid  Transit  4s  at  83  to  82^. 
Traction  sales  at  Cincinnati  last  week  numbered  2592  shares  of 

stock  and  $62,000  worth  of  bonds.  Cincinnati  Street  Railway  con- 
tinued in  strong  demand  and  1076  shares  sold  at  from  I39?4  to 

I40H-  There  was  a  considerable  demand  for  Columbus  Railway 
preferred,  but  only  two  lots  were  brought  out  at  105%  and  105^. 
Detroit  United  sold  to  the  extent  of  210  shares  at  from  82)4 
to  83]^.  The  new  stock  of  the  Interurban  Railway  &  Terminal 
Company  was  offered  for  the  first  time,  and  two  lots  sold  at  25. 
One  lot  of  300  shares  of  Northern  Ohio  Traction  &  Light  sold  ai 
25^-  The  balance  of  the  sales  were  small  and  scattered  over  the 
entire  list.  Twenty-five  thousand  dollars  worth  of  the  new  Inter- 

urban Railway  &  Terminal  5  per  cent  bonds  sold  at  loi.  Colum- 
bus, Delaware  &  Marion  5s  brought  loi  for  $9,000  worth,  and  $12,- 

000  worth  of  Zanesville  Railway,  Light  &  Power  5s  brought  the 
same  figure.  Two  small  lots  of  the  new  Meansfield  Railway  Light  & 

Power  Company's  5s  also  brought  loi.  Cleveland,  Dayton  & 
Toledo  5s  brought  88;  Northern  Ohio  Traction  &  Light  4s  sold  at 
63,  and  Indianapolis  Street  Railway  4s  at  87J/2.  As  the  result  ot 
the  re-election  of  Tom  L.  Johnson  as  Mavor  of  Cleveland  there 
was  a  decided  slump  in  the  securities  of  ine  big  and  little  con- 

solidated railways  on  the  Cleveland  exchange  last  week.  Cleveland 
Electric  declined  from  85  to  80,  the  last  offering  at  80,  with  79  bid, 
sales  being  285  shares.  Cleveland  City  declined  from  105  to  100. 
sales,  400  shares.  It  is  generally  thought,  however,  that  this 
slump  is  no  criterion  as  to  the  real  situation  and  the  majority  oi 
the  stockholders  of  these  roads  are  not  offering  their  stock,  and  it 
is  doubtful  if  2000  shares  of  either  stock  could  be  bought  within 
eight  or  ten  points  of  present  quotations.  Northern  Ohio  Trac- 

tion &  Light  fluctuated  between  24^  and  25^,  sales  being  266 
shares.  Lake  Shore  Electric  held  firm  at  1414  on  small  sales. 
One  hundred  shares  of  the  preferred  sold  at  52  an  advance  of  one 
point  over  previous  sales.  Cleveland  &  Southwestern  continued 
at  25.  At  Columbus  there  was  a  report  that  the  Elkins-Widener 
syndicate  was  seeking  to  secure  control  of  the  Columbus  Railway 
Company,  and  the  common  advanced  to  95,  and  the  preferred  to 
106.  Considerable  quantities  of  the  stock  were  absorbed  at  around 
these  figures. 

Security  Quotations 
The  following  table  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 
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Closing  Bid 
April  7   April  14 

Twin  City,  Minneapolis  (common)    111%  109% 
United  Railways,  St.  Louis,  4s   83%  83 
United  Railways,  St.  Louis  (preferrL-d)    79%  791^ 
Union  Traction  (Philadelphia)    46%  46% 

a  Asked.     *  E.x-Dividend. 

iron  and  Steel 
The  recent  decline  in  pig  iron  prices  has  had  the  effect  of  checking 

imports,  and  from  now  on  it  is  expected  that  foreign  conr.petition 
will  no  longer  be  a  factor  in  this  branch  of  the  trade.  In  other 
branches,  especially  in  steel.  Eastern  consumers  continue  to  buy 
from  the  foreign  market.  But  the  purchases  abroad  are  no 
longer  an  important  part  of  the  business.  Great  activity  is  still 
noted  in  finished  iron  and  in  structural  material,  the  latter  in  spite 
of  the  threatened  labor  difficulties  in  the  buildings  trades.  The 
marvelous  strength  of  the  whole  iron  situation,  however,  is  best 
depicted  by  the  figures  of  pig  iron  output  and  supplies  during 
the  month  of  March,  furnished  by  The  Iron  Age.  Although  the 
furnace  capacity  on  March  I  was  the  heaviest  on  record,  and 
although  a  further  considerable  increase  occurred  during  the 
month,  stocks  on  hand  made  only  a  very  slight  gain,  thus  showing 
the  etiormous  buying  power  in  the  market.  Quotations  are  as 
follows :  Bessemer  pig  iron  $22  to  $22.50,  Bessemer  steel  $30.50  to 

$31,  steel  rails  $28. 
Metals 

Quotations  for  the  leading  metals  are  as  follows :  Copper,  lake, 
15  cents  to  1532  cents;  pig  tin  29J4  cents,  pig  lead  4^  cents,  and 

spelter  5  11-16  cents.  ■ 

THE  NEW  JERSEY  CONSOLIDATION 

At  a  meeting  of  the  directors  of  the  electric  railway  companies 
of  Hudson,  Essex,  Bergen,  Passaic  and  Union  Counties,  New 
Jersey,  held  in  Jersey  City,  Monday,  April  13,  the  much-talked-of 
merger  was  accomplished.  It  was  not  based,  however,  upon  the 
plan  proposed  by  Thomas  L.  Nevins  on  March  3,  for  the  com- 

mittee appointed  to  consider  the  proposition  submitted  by  Mr. 
Nevins  reported  against  it.  The  companies  included  in  the  Nevins 
proposition  were  the  North  Jersey  Street  Railway  Company,  the 
Jersey  City,  Hoboken  &  Paterson  Street  Railway  Company,  the 
I^lizabeth,  Plainfield  &  Central  Jersey  Railway  Company,  and  the 
Orange  &  Passaic  Valley  Railway  Company.  The  report  gives 
the  amount  of  stock  and  liabilities  of  the  various  companies.  The 
amount  needed  to  meet  the  combined  debts  to  July  i  next  is 
$4,324,320.  To  this  must  be  added  the  sum  of  $1,756,527,  to  meet 
the  requirements  of  the  companies  in  making  extensions  and  im- 

provements. The  total  sum  thus  required  is  $6,080,847.  The  plan 
proposed  by  Mr.  Nevins  only  provided  for  $4,750,000.  The  com- 

mittee then  submitted  a  new  plan  of  consolidation,  which  includes 
the  trolley  companies  named,  with  a  further  proposition  that  the 
merger  shall  also  include  the  United  Electric  Company  of  New 
Jersey,  the  Essex  &  Hudson  County  Gas  Company,  Paterson  & 
Passaic  Gas  &  Electric  Company,  and  the  South  Jersey  Gas, 
Electric  &  Traction  Company.  To  these  may  be  added  any  other 
similar  corporations  that  may  be  found  advantageous  at  any  future 
time. 

The  official  announcement  of  the  plans  for  the  merger  is  ad- 
dressed to  the  stockholders  of  the  North  Jersey  Street  Railway 

Company,  the  Jersey  City,  Hoboken  &  Paterson  Street  Railway 
Company,  the  Elizabeth,  Plainfield  &  Central  Jersey  Railway 
Company,  the  Orange  &  Passaic  Valley  Railway  Company,  and 
the  United  Electric  Company  of  New  Jersey,  and  follows  in  full: 

At  a  meeting  of  the  Boards  of  Directors  of  the  above-named 
companies,  held  April  13,  1903,  the  following  report  of  the  joint 
committee  appointed  by  resolution  of  the  Boards  of  Directors  of 
the  North  Jersey  Street  Railway  Company,  Jersey  City,  Hoboken 
&  Paterson  Street  Railway  Company,  and  Orange  &  Passaic 
Valley  Railway  Company,  passed  March  12,  1903,  was  submitted: 

Jersey  City,  .\pril  13,  1903. 
TO  THE  BOARDS  OF  DIRECTORS  OF  NORTH  JERSEY 

STREET  R.MLWAY  COMPANY,  JERSEY  CITY, 
HOBOKEN  &  P.\TERSON  STREET  RAILWAY  COM- 

PANY, ORANGE  &  PASSAIC  VALLEY  RAILWAY 
COMPANY. 

The  joint  committee  appointed  by  resolution  of  your  Boards, 
passed  March  12.  1903.  report  as  follows: 

At  a  meeting  of  the  joint  committee,  held  March  12,  a  sub-com- 
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mittee,  consisting  of  Randal  Morgan,  John  I.  Waterbury  and 
Thomas  N.  McCarter,  was  appointed. 

The  sub-committee  presented  the  following  report  at  a  meeting 
of  the  joint  committee,  held  April  9,  1903: 

Jersey  City,  April  9,  1903. 
E.  F.  C.  Young,  Esq.,  Chairman  Joint  Committee,  etc.,  appointed 

March  12,  1903: 

Sir — At  a  meeting  of  the  Boards  of  Directors  of  the  North 
Jersey  Street  Railway  Company,  Jersey  City,  Hoboken  &  Pater- 
son  Street  Railway  Company,  and  Orange  &  Passaic  Valley  Rail- 

way Company,  held  the  12th  of  March,  1903,  it  was 
Resolved,  That  a  joint  committee,  representing  the  North 

Jersey  Street  Railway  Company,  the  Jersey  City,  Hoboken  & 
Paterson  Street  Railway  Company,  and  the  Orange  &  Passaic 
Valley  Railway  Company,  consisting  of  the  following:  E.  F.  C. 
Young,  A.  J.  Cassatt,  John  D.  Crimmins,  John  I.  Waterbury, 
Randal  Morgan  and  Thomas  N.  McCarter,  be  appointed  to  ex- 

amine into  and  report  to  the  boards  of  the  companies  with  refer- 
ence to  the  proposition  read  at  this  meeting,  and  also  regarding 

any  other  propositions  which  may  be  made  for  the  lease  or  other 
disposition  of  these  companies;  and  further,  that  the  said  joint 
committee  be  and  hereby  is  authorized  to  examine  the  several 
properties,  their  condition,  etc.,  with  the  purpose  of  fully  advising 
the  directors  with  respect  thereto,  and  to  suggest  any  financial  plan 
should  such  plan  be  necessary  in  the  interest  of  the  properties. 
A  meeting  of  the  joint  committee  was  had  the  same  day  at  which 

it  was 
Resolved,  That  the  matters  referred  to  this  committee  under  the 

foregoing  resolution  be  examined  and  reported  upon  by  the  fol- 
lowing committee:  Mr.  Randal  Morgan,  Mr.  John  I.  Waterbury 

and  Mr.  Thomas  N.  McCarter;  and  further,  to  examine  in  detail 
as  to  the  condition  of  the  several  railroad  properties,  their  im- 

provement and  development,  and  the  expenditures  necessary 
therefor,  with  the  authority  to  call  upon  the  officers  of  the  re- 

spective companies  for  such  statements  and  reports  as  they  may 
require  in  connection  with  said  examination. 
The  proposition  made  by  Thomas  L.  Nevins,  dated  March  3, 

1903,  was  handed  to  this  committee  for  examination  and  report 
under  the  resolutions  above  stated.  This  committee  has  also  been 
furnished,  by  the  officers  of  the  several  companies,  with  reports 
in  detail  of  their  operations,  their  condition  and  liabilities,  and 
their  respective  requirement  deemed  absolutely  necessary  to  pre- 

serve the  business  they  now  have,  and  to  meet  such  increases  as 
follow  the  steady  growth  of  population  in  the  territory  which  the 
companies  serve;  to  all  of  which,  as  well  as  to  the  other  matters 
referred  to  the  committee,  most  careful  thought  and  consideration 
lias  been  given. 

The  operations  of  the  several  companies,  as  shown  by  llie  state- 
ment submitted  to  the  committee,  appear  as  follows: 

NORTH  JERSEY  STREET  RAILWAY  COMPANY 

Year  ending  December  31,  1902  — 
Passenger  receipts   $4,395,225.29 
Income  from  other  sources   42,084.59 

Gross  earnings   $4,437,309,88 
Operating  expenses    2,259,754.91 

Net  earnings   $2,177,554.97 
Interest  and  taxes  (apptd)    2,177,044.64 

Surplus    $510.33 
JERSEY  CITY,  HOBOKEN  &  PATERSON  RAILWAY  COMPANY 
Year  ending  December  31,  igo2 — 

Passenger  receipts   $1,951,365.00 
Income  from  other  sources    24,160.03 

Gross  earnings  $1,975,525.03 
Operating  expenses    1,120,631.67 

Net  earnings    $854,893.36 
Interest  and  taxes   849,297.42 

Surplus    $5,595-94 
ELIZABETH,  PLAINFIELD  &  CENTRAL  R.MLWAY  COMPANY 

Year  ending  December  31,  1902 — 
Receipts   $250,710.87 
Operating  expenses    243,753.41 

Net  earnings    $6,957.46 
Fixed  charges,  interest  and  taxes   $104,003.18 

Deficit    $97,045.72 

ORANGE  &  PASSAIC  VALLEY  RAILWAY  COMPANY 

Year  ending  December  31,  1902 — 
Passenger  receipts    $88,134.06 
Income  from  other  sources   700.73 

Gross  earnings    $88,834.79 
Operating  expenses    53,989.82 

$34,844-97 Injuries  and  damages   4,310.81 

Net  earnings    $30,534.16 
Interest  and  taxes    35,950.00 

Deficit    $5,415.84 
The  liabilities  of  the  several  companies  as  reported 

to  your  committee  are  as  follows: 
North  Jersey  Street  Railway  Company: 

Contracts  and  liabilities   $1,106,391.62 
Loans  on  collaterals    1,350,000.00 

$2,456,391.62 Jersey  City,  Hoboken  &  Paterson  Street  Railway Company: 
Contracts  and  liabilities    $742,663.72 
Reimburse  fund  provided  for  betterments,  and 
otherwise  expended    503,000.00 

$1,245,663.72 Elizabeth,    Plainfield    &    Central   Jersey  Railway Company: 

Contracts  and  liabilities    $584,224.97 
Orange  &  Passaic  Valley  Railway  Company: 

Contracts  and  liabilities    $38,039.66 
Total  cash  liabilities  of  the  aforementioned  com- 

panies to  July  I,  1903  $4,324,319.97 
In  addition  to  $4,324,319.97  needed  to  retire  out- 

standing liabilities  by  July  i,  1903,  the  following  sums 
must  be  forthwith  provided  to  meet  pressing  require- 

ments of  the  several  companies  for  further  construc- 
tion, new  equipment,  etc.,  all  of  which  are  impera- 
tively necessary  to  their  proper  maintenance  and  de- 

velopment. 
North  Jersey  Street  Railway  Company: 
Requirements  $690,606.00 
Equipment      450,000.00 

$1,140,606.00 Jersey  City,  Hoboken  &  Paterson  Street  Railway Company: 

Requirements    615,921.30 

Total  requirements   $1,756,527.30 

The  immediate  total  cash  needs  of  the  several  prop- 
erties are,  therefore: 

For  contracts  and  liabilities  $4,324,319.97 
For  requirements    1,756,527.30 

Grand  total   $6,080,847.27 

The  committee  have  ascertained  the  liabilities  and  requirements 
of  the  several  properties  and  the  different  members  have  had  in- 

terviews with  Mr.  Nevins. 
The  proposition  of  Mr.  Nevins  includes  the  formation  of  a  new 

company  with  $10,000,000  of  capital  stock  and  $5,000,000  of  5  per 
cent,  bonds,  secured  by  a  mortgage  upon  the  leasehold  interests 
should  the  proposed  lease  be  made,  a  total  immediate  issue  of 
$15,000,000.  The  entire  proceeds  from  above  stock  and  bonds 
are  to  be  $4,750,000,  of  which  $4,000,000  are  to  be  placed  as  a 
guarantee  of  the  conditions  of  the  lease  with  a  trustee.  This  sum 
is  to  be  invested  in  bonds  of  the  leased  companies  at  current  mar- 

ket prices,  and  in  new  obligations  of  said  companies  to  be  issued 
by  them  after  the  bonds  of  said  companies  at  present  authorized 
have  been  exhausted.  The  proposed  new  obligations  and  in- 

debtedness of  necessity  will  become  obligations  prior  to  the  stock 
of  the  leased  companies  now  outstanding.  It  further  provides  that 
the  balance  of  the  cash,  namely  $750,000,  may  be  loaned  to  the 
several  companies  on  their  temporary  obligations. 

It  should  be  noted,  therefore,  that  the  plan  involves,  first,  an 
obligatory  charge  of  $250,000  a  year,  which  in  event  of  a  default 
involves  a  foreclosure  and  sale  of  the  prospective  leases,  and  also 
the  possibility  of  the  leased  companies  becoming  largely  indebted 
in  the  future  without  any  means  of  settling  their  liabilities. 

While  in  a  sense  it  may  be  a  matter  of  only  general  interest 
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to  your  stockholders  that  it  is  proposed  to  derive  only  $4,750,000 
from  new  securities  of  $15,000,000  par  value,  the  committee  are 
of  the  opinion  that  the  issue  of  such  a  large  par  value  in  pro- 

portion to  the  cash  proceeds  will  have  a  very  depressing  effec: 
upon  the  securities  of  your  companies  and  cannot  meet  with 
public  approval. 
The  committee  concludes  from  its  examinations  and  are 

unanimously  of  the  opinion  that  no  proposition  should  be  con- 
sidered in  the  interest  of  the  companies  which  does  not  provide 

sufficient  funds  to  meet  present  liabilities  and  immediate  require- 
ments; which  does  not  also  provide  moneys  for  betterments,  ex- 

tensions and  improvements,  and  which  does  not  provide  for  a 
reduction  of  capitalization  to  a  sum  upon  which,  with  the  best 
management  and  liberal  and  judicious  expenditure  of  money,  fair 
dividends  can  be  continuously  earned  and  paid.  The  committee, 
therefore,  recommends  that  the  proposition  submitted  by  Mr. 
Nevins  be  not  accepted. 
Another  proposition  submitted  by  the  Fidelity  Trust  Company 

and  handed  you  herewith  has  received  the  most  careful  considera- 
tion of  the  individual  members  of  the  committee.  Mr.  Waterbury 

and  Mr.  Morgan  are  prepared  to  recommend  its  favorable  con- 
sideration, but  for  obvious  reasons  Mr.  Carter  refrains  from 

expressing  an  opinion. 
Respectfully  submitted, 

RANDAL  MORGAN, 
JOHN  I.  WATERBURY, 
THOMAS  N.  M'CARTER, Committee. 

After  a  full  discussion  it  was,  on  motion,  unanimously  resolved 
as  follows: 

1.  That  the  report  of  the  sub-committee  be  accepted  and  adopted. 
2.  That  the  proposition  submitted  by  Mr.  Nevins  be  not  recom- 

mended for  acceptance. 
The  proposition  of  Fidelity  Trust  Company,  referred  to  in  the 

foregoing  report  of  the  sub-committee,  was  then  presented  and 
read.    It  is  as  follows: 

Newark,  N.  J.,  April  9,  1903. 
Dear  Sir:  Fidelity  Trust  Company  herewith  submits  the  fol- 

lowing proposition  for  the  reorganization  of  the  Traction  prop- 
erties of  Northern  New  Jersey  and  the  acquisition  of  certain  other 

public  utilities  in  this  State: 
The  Trust  Company  will  cause  a  new  corporation  to  be  formed, 

with  an  authorized  capital  stock  of  $25,000,000  par  value,  of  which 
at  this  time  there  shall  be  issued  $10,000,000  at  par  for  cash,  which 
sum  will  be  underwritten  by  Fidelity  Trust  Company.  The  by- 

laws of  the  new  company  shall  provide  that  the  remainder  of 
said  capital  stock  shall  only  be  issued  for  cash,  at  not  less  than 

par. The  new  company  will  purchase  the  shares  of  stocks  of  the 
companies  named  below,  and  in  payment  thereof  will  issue  to 
shareholders  of  said  companies  perpetual  interest-bearing  certifi- 

cates, secured  by  a  general  pledge  of  all  shares  purchased  with 
them,  on  the  following  basis: 

For  shares  of  North  Jersey  Street  Railway  Company  stock  de- 
livered to  it,  certificates  at  the  rate  of  a  par  value  of  $40  for  each 

share  of  stock  delivered  to  it,  and  a  cash  payment  of  i  per  cent 
upon  the  par  value  of  said  certificates  when  issued. 

For  shares  of  Jersey  City,  Hoboken  &  Paterson  Street  Railway 
Company  stock  delivered  to  it,  certificates  at  the  rate  of  a  par  value 
of  $35  for  each  share  of  said  stock,  and  a  cash  payment  of  i  per 
cent,  upon  the  par  of  said  certificates  when  issued. 

For  shares  of  Elizabeth,  Plainfield  &  Central  Jersey  Railway 
Company  stock  delivered  to  it,  certificates  at  the  rate  of  a  par  value 
of  $30  for  each  share  of  said  stock  and  a  cash  payment  of  i  per 
cent  upon  the  par  of  said  certificates  when  issued. 

For  shares  of  Orange  &  Passaic  Valley  Railway  Company  stock 
delivered  to  it,  certificates  at  the  rate  of  a  par  value  of  $30  for  eacli 
share  of  said  stock,  and  a  cash  payment  of  i  per  cent  upon  the 
par  of  said  certificate  when  issued. 
The  amount  of  interest  to  be  paid  upon  these  certificates  shall 

be  as  follows: 

First  year,  2  per  cent  (viz.,  i  per  cent  paid  as  above  and  i  per 
cent  payable  at  the  end  of  the  first  interest  year. ) 

Second  year,  2  per  cent  payable  semi-annually. 
Third  year,  2J/2  per  cent  payable  semi-annually. 
Fourth  year,  3  per  cent  payable  semi-annually. 
Fifth  year,  31X  per  cent  payable  semi-annually. 
Sixth  year,  4  per  cent  payable  semi-annually. 
Seventh  year,  4^  per  cent  payable  semi-annually. 
Eighth  year,  5  per  cent  payable  semi-annually. 
Ninth  year,  5J/2  per  cent  payable  semi-annually. 
Tenth  year  and  thereafter,  6  per  cent  ])ayable  semi-annually. 
Interest  shall  begin  to  run  on  said  certificates  from  tlie  first  day 

of  the  month  following  the  date  when  the  plan  shall  become  op- 
erative. 

The  foregomg  plan  shall  become  operative  upon  the  deposit  for 
account  of  the  new  company  of  a  majority  of  the  stocks  of  all 
the  foregoing  named  companies,  on  or  before  April  27,  1903,  but 
the  right  is  reserved  to  extend  the  time  for  deposits  to  not  later 
than  July  I,  1903,  and  to  declare  the  plan  operative  pro  tanto  with- 

out the  concurrence  of  the  holders  of  a  majority  of  stock  of  all 
the  companies  named. 

It  is  proposed  that  the  new  company  shall  offer  to  the  share- 
holders of  the  United  Electric  Company  of  New  Jersey  for  stock 

of  said  company  delivered  to  it  like  certificates  bearing  similar 
rate  of  interest  at  the  ratio  of  $30  at  par  of  said  certificates  for 
each  share  of  stock  of  said  company  sold  and  delivered  to  it. 

It  is  also  proposed  that  the  new  company  shall  endeavor  to 
acquire  by  lease  the  properties  of  the  following  named  companies: 

Essex  &  Hudson  Gas  Company. 
Hudson  County  Gas  Company. 
Paterson  &  Passaic  Gas  &  Electric  Company. 
South  Jersey  Gas,  Electric  &  Traction  Company,  and  negotia- 

tions to  that  end  are  now  in  progress. 
It  may  also  be  desirable  for  the  company  to  acquire  other  similar 

properties. Eight  million  dollars  of  the  stock  of  the  new  company  will 
forthwith  be  offered  for  subscription  at  par,  pro  rata  to  the  hold- 

ers of  the  certificate  above  referred  to,  and  to  the  stockholders  of 
the  companies  last  above  enumerated. 

Fidelity  Trust  Company  and  others  acting  in  co-operation  with 
it  will  agree  to  retain  a  large  interest  in  the  new  company  for  a 
period  of  time  not  less  than  five  years. 
The  new  company  will  pay  the  non-funded  indebtedness  of  the 

several  street  railway  companies,  amounting  approximately  to 
$4,300,000,  and  will  also  pay  the  amounts  necessary  to  cover  the 
immediate  requirements  of  said  companies,  aggregating  approxi- 

mately $1,750,000,  making  a  total  of  $6,080,000,  for  which  payments 
the  new  company  will  be  entitled  to  receive,  as  far  as  may  be, 
bonds  of  said  companies  issued  or  to  be  issued,  as  authorized  by 
their  respective  existing  mortgages. 
The  new  company  will  from  time  to  time  provide  the  funds 

necessary  for  the  proper  betterments,  improvements  and  exten- 
sions of  the  properties  of  the  several  companies  owned  or  con- 

trolled by  it,  and  shall  be  entitled  to  receive  therefor  the  remain- 
ing bonds  authorized  to  be  issued  for  such  purposes  by  the  exist- 
ing mortgages  of  the  respective  companies,  for  account  of  which 

said  payments  will  be  made.  None  of  the  several  underlying  com- 
panies shall  incur  any  indebtedness  or  create  any  lien  upon  its 

property,  other  than  already  authorized,  and  shall  rank  in  priority 
to  the  existing  capital  stock  of  said  company. 

Proper  provision  shall  be  made  for  the  refunding,  from  time  to 
time,  of  the  existing  authorized  bonded  indebtedness  of  any  of 
said  underlying  companies. 
Upon  the  acceptance  of  this  proposition  and  the  deposit  of  a 

sufficient  number  of  shares  to  make  the  plan  operative,  and  pend- 
ing the  consummation  thereof,  Fidelity  Trust  Company  will  ad- 

vance for  account  of  the  new  company  such  sums  as  will  be 
necessary  to  meet  the  immediate  needs  of  the  several  underlying 
companies. 

For  its  services  in  and  about  the  formation  of  the  new  company; 
ill  underwriting  the  $10,000,000  of  capital  stock  thereof;  in  trans- 

ferring the  stock  acquired  under  this  proposition;  for  depository 
and  trustee  charges,  and  for  all  legal  and  other  services  and  ex- 

penses of  every  character  attendant  upon  the  consummation  of  the 
enterprise.  Fidelity  Trust  Company  shall  receive  from  the  new 
company  a  cash  compensation  of  5  per  cent,  on  the  amount  of  said 
underwritten  capital  stock.    Very  truly  yours, 

U.  H.  M'CARTER,  President. 
E.  F.  C.  Young,  Esq.,  chairman. 

Joint  committee  appointed  March  12,  1903,  Jersey  City,  N.  J. 
After  a  full  discussion  it  was  resolved.  That  the  committee 

recommend  and  urge  the  acceptance  by  the  stockholders  of  the 
several  companies  of  the  proposition  of  Fidelity  Trust  Company, 
which,  in  the  judgment  of  tlie  committee,  will  place  the  various 
])roperties  on  a  thoroughly  sound,  substantial  and  permanent 
basis. 

E.  F.  C.  YOUNG. 
A.  J.  CASSATT, 
JOHN  D.  CRIMMINS, 
JOHN  I.  WATERBURY, 
RANDAL  MORGAN, 

THOS.  N.  M'CARTER, 
Joint  Committee. 

Wherciqiriii  il  was  unanimously  resolved  l)y  each  of  the  hoards 
of  directors  nf  (he  first  named  companies,  llial.  in  their  judgment, 
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the  proposition  of  Fidelity  Trust  Company,  as  herein  set  forth, 
should  be  accepted  by  the  stockholders  of  the  respective  com- 
panies. 

Stockholders  of  each  of  the  above-named  companies  accepting 
the  proposition  of  Fidelity  Trust  Company  must  deposit  their 
stocks  on  or  before  Monday,  April  27,  1903,  with  Fidelity  Trust 
Company,  Newark;  or  its  authorized  agents.  New  Jersey  Title 
Guarantee  &  Trust  Company,  Jersey  City;  Manhattan  Trust  Com- 

pany, New  York,  or  Commercial  Trust  Company,  of  Philadelphia. 
Certificates  of  stock  must  be  endorsed  in  blank  at  the  time  of 

deposit. 
The  Trust  Company  will  issue  its  negotiable  receipts  for  stock 

deposited,  to  be  exchanged  for  the  Perpetual  Interest-bearing 
Certificates  of  the  new  company,  as  soon  as  the  plan  shall  become 
operative,  and  engraved  certificates  are  ready  for  delivery. 

Respectfully, 
E.  F.  C.  YOUNG,  President  of  North  Jersey  Street  Railway 

Company. 
DAVID  YOUNG,  President  of  Jersey  City,  Hoboken  &  Pat- 

erson  Street  Railway  Company. 
CHARLES  A.  STERLING,  President  of  Orange  &  Passaic  Val- 

ley Railway  Company. 
THOMAS  C.  BARR,  President  of  Elizabeth,  Plainfield  &  Central 

Jersey  Railway  Company. 
A.  B.  CARLTON,  President  of  United  Electric  Company  of  New 

Jer;ev. 

JAPANESE  RAILWAY fEQUIPMENT  CONTRACTS 

The  Yokohama  Electric  Tramway  Company,  which  is  to  build  a 
6-mile  road  from  Yokohama  to  Kanagawa,  has  placed  a  contract 
for  power  house  apparatus  and  railway  equipments  with  the 
Japanese  house  of  Takata  &  Company,  of  New  York.  The  con- 

tract calls  for  two  Westinghouse  1500-kw,  500-550-volt  direct-cur- 
rent engine-type  generators  with  a  standard  Westinghouse  railway 

switchboard,  also  twenty-two  Westinghouse  double  motors,  25  hp, 
arranged  for  electric  braking.  The  equipments  are  to  be  arranged 
for  a  double-trolley  system.  The  Takata  contract  also  calls  for 
twenty-two  Brill  trucks.  Takata  &  Company  are  also  to  furnish  two 
lo-in.  Blake  automatic  relief  valves.  The  International  Steam 
Pump  concern  will  also  ship  two  Knowles  feed  pumps  and  re- 

ceivers to  be  used  in  feeding  the  water  condensation  from  the 
steam  pipes  and  steam  jackets  of  the  engines  direct  to  Babcock  & 
Wilcox  boilers.  Two  5-in.  Cochrane  steam  separators  supplied 
through  F.  E.  Idell,  of  New  York,  and  two  30-hp  (nominal)  patent 
vertical  feed-water  heaters  made  by  the  Wheeler  Condenser  & 
Engineering  Company,  of  New  York,  have  also  been  specified.  The 
car  bodies  will  be  built  in  Japan.  The  equipment  will  be  shipped 
during  June  and  July.  The  Yokohama  system  will  be  entirely  ar- 

ranged for  double  trolley,  this  method  being  required  by  the 
Japanese  officials  in  the  large  cities  especially,  ground  return  being 
prohibited. 

 ♦♦«  

GENERAL  FREIGHT  BILL  IN  MASSACHUSETTS 

The  Governor  of  Massachusetts  has  just  signed  a  general  freight 
bill,  prepared  jointly  by  the  Senate  and  House  street  railway  com- 

mittee. The  bill  embodies  the  features  recommended  by  the  Gov- 
ernor in  his  veto  of  the  special  legislation  sought  early  in  the 

season  by  the  Fitchburg  &  Leominster  Street  Railway,  which  was 
seeking  authority  to  carry  freight.  The  Governor  at  that  time 
emphatically  put  himself  on  record  as  opposing  all  special  legisla- 

tion of  this  kind,  and  recommended  the  enactment  of  general  legis- 
lation covering  the  question  of  freight  transportation. 

THE  METROPOLITAN  SUIT 

William  N.  Amory,  complainant  in  the  action  for  libel  begun 
against  H.  H.  Vreeland,  president  of  the  Metropolitan  Street  Rail- 

way Company,  of  New  York,  on  April  8,  in  the  Jefferson  Market 
Police  Court,  completed  his  direct  testimony  in  the  hearing  that 
has  been  in  progress  at  intervals  before  Magistrate  Barlow  for 
nearly  a  month.  James  W.  Osborne,  ex-Assistant  District- Attorney, 
appeared  in  addition  to  the  counsel  representing  Mr.  Amory. 

The  single  new  point  made  at  the  hearing  by  Mr.  Vreeland's 
counsel  concerned  the  alleged  recent  acquisition  of  stock  in  the 
Metropolitan  Street  Railway  Company  by  Harry  J.  Braker,  as  a 
means  of  qualifying  that  associate  of  Mr.  Amory  in  his  cause 
against  the  company,  to  become  plaintiff  in  a  stockholder's  suit 
against  the  corporation.  Mr.  Amory  denied  knowledge  that  Mr. 
Braker  had  obtained  any  stock  for  the  purpose  stated,  and  though 
the  statement  of  De  Lancy  Nicoll,of  counsel  for  Mr.  Vreeland,  that 
stock  had  been  transferred  to  Mr.  Braker  for  that  purpose  was 

not  disputed,  further  questioning  on  that  point  was  ruled  out  by 
the  court  on  the  objection  of  Mr.  Osborne  that  there  had  been  no 
testimony  as  to  what  Mr.  Braker  may  have  done  in  that  matter. 
When  Mr.  Nicoll  announced  that  he  had  finished  with  the  wit- 

ness Magistrate  Barlow  asked  if  counsel  would  agree  to  continuing 
the  hearings  in  the  evening  when  the  case  comes  up  again.  Both 
sides  expressed  perfect  willingness.  The  magistrate  then  said  that 
he  would  resume  at  5  o'clock  Wednesday,  April  15,  the  hearings  to 
go  on  from  S  to  7  o'clock  in  the  afternoon,  and  from  8  to  10  in  the 
evening  on  Wednesday,  Thursday  and  Friday. 

 »^  
ILLINOIS  SENATE  PASSES  MUNICIPAL  OWNERSHIP 

LEGISLATION 

The  Mueller  bill,  which  is  considered  by  members  of  the  City 
Council  of  Chicago,  Mayor  Harrison,  of  that  city,  and  the  Stewart- 
Harrison  committee  of  fifty  as  a  long  step  toward  municipal  owner- 

ship of  street  railways,  has  been  passed  by  the  State  Senate.  Vol- 
unteers from  the  committee  of  fifty  were  to  have  gone  to  Spring- 

field Monday  night  with  the  Aldermanic  representatives,  to  appear 
before  the  House  committee  on  Tuesday,  and  will  direct .  their 
efforts  to  causing  the  incorporation  of  an  amendment  which,  legal 

experts  assert,  will  clinch  the  city's  power  to  take  over  traction 
property.  The  present  bill  contains  a  provision  that  any  city  under 
the  act  "shall  have  the  power  to  take,  hold  and  acquire  any  and 
all  necessary  property  and  real  estate,  either  by  purchase  or  by 
condemnation,  in  the  manner  provided  by  law  for  the  taking  and 

condemning  of  private  property  for  public  use." 
It  is  held  by  many  attorneys  that  this  might  leave  a  loophole  for 

the  companies  to  fight  the  law  on  the  ground  that  existing  fran- 
chises give  them  rights  to  use  their  property  for  "public  use."  The amendment  will  be  so  drawn  as  to  allow  the  condemnation  of 

"franchises  and  private  property"  for  public  use.  In  this  way,  it  is 
said,  all  possible  dangers  will  be  effectively  eliminated. 

 *^  

NEW  ENGINEERING  RRM 

The  engineering  firm  of  Stevens  &  Sanville,  of  Philadelphia, 
comprising  J.  Franklin  Stevens  and  H.  F.  Sanville,  have  opened 
offices  at  711  Girard  Trust  Building,  where  they  are  prepared  to 
make  investigations,  conduct  tests  and  make  reports,  or  design  ap- 

paratus for  special  work.  This  firm  undertakes  to  act  as  engineers 
for  engineers,  having  at  its  disposal  a  laboratory  whose  equipment 
is  equal  to  that  of  any  of  the  universities,  supplied  with  current  at 
high  voltage,  and  up  to  10,000  amps.  An  advantage  over  college 
laboratories  is  claimed  in  that  the  work  will  be  done  by  tried  and 
experienced  men,  and  not  by  students.  A  machine  shop  is  con- 

nected with  the  laboratory,  which  is  capable  of  turning  out  any 
form  of  light  work,  such  as  would  be  necessary  for  special  instru- 

ments or  experimental  apparatus. 

 ♦♦♦  • 
NOISE  SUITS  AT  BOSTON 

The  full  bench  of  the  Supreme  Court  of  Massachusetts  has 
handed  down  a  decision  declaring  that  abuttors  can  sue  for  dam- 

ages resulting  to  the  property  from  noise  incident  to  the  operation 
of  the  Boston  Elevated  Railroad.  This  is  an  affirmation  of  the  de- 

cision given  some  time  ago  by  Chief  Justice  Mason  of  the  Superior 
Court,  and  it  has  a  bearing  on  a  large  number  of  damage  suits  now 
pending  against  the  elevated  company.  In  dealing  with  the  ques- 

tion of  damage  resulting  from  noise,  Judge  Knowlton  says:  "In 
determining  the  meaning  of  the  statute  before  us,  we  look  at  its 
provisions.  It  declares  that  the  use  of  a  street  for  an  electric  rail- 

way shall  be  deemed  an  additional  servitude  upon  the  land.  It 
expressly  provides  for  abuttors  who  do  not  own  land  in  the  street, 
as  well  as  for  persons  who  own  the  fee  of  the  street,  and  in  express 
terms  it  gives  damage  for  detriment  caused  by  the  operation  of  the 
railway  as  well  as  for  that  caused  by  its  construction.  By  its  ex- 

press provisions  it  precludes  the  possibility  of  doubt  upon  any  of 
these  subjects.  It  is  obvious  to  every  one  that  noise  from  the  al- 

most constant  running  of  the  cars  is  a  large  element  of  dam.age  to 
owners  of  houses  along  the  street.  If,  therefore,  detriment  from 
noise  can  be  a  special  and  peculiar  damage,  as  distinguished  from 
a  general  damage  to  the  property,  it  seems  pretty  plain  that  this 
kind  of  damage  is  to  be  a  matter  to  be  compensated  under  the statute. 

"In  reference  to  the  amount  to  be  recovered,  the  principle  on 
which  the  statute  is  founded  seems  analogous  to  the  common  law 
in  regard  to  noise  as  disturbance  to  neighboring  land  owners.  In 
actions  at  law,  so  long  as  the  noise  is  not  excessive  as  to  constitute 
a  private  nuisance  to  the  neighboring  property,  it  is  treated  as 
permissible,  and  there  is  no  liability  for  the  effect  of  it.    But  when 
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it  increases  so  as  to  become  a  private  nuisance,  its  effect  is  treated 
as  of  a  different  character,  and  the  party  injured  may  recover  all 
the  damage  caused  by  the  nuisance  without  attempting  to  determine 
how  much  of  the  effect  is  produced  by  that  part  of  the  noise  which 
might  have  been  innocently  made,  and  how  much  by  that  part 
which  is  in  excess  of  that  which  is  allowable." 

IMPORTANT  POWER  DEVELOPMENT  PLANS  IN 
CONNECTICUT 

The  New  Milford  Power  Company,  which  is  now  before  the 
Legislature  of  Connecticut  for  a  charter  to  build  a  dam  at  Kent  on 
the  Housatonic  River,  to  supply  electricity  for  electric  railway, 
lighting  and  manufacturing  purposes,  in  addition  to  supplying 

power  for  the  Connecticut  Railway  &  Lighting  Company's  lines  in 
Waterbury,  Naugatuck,  Seymour,  Derby,  Bridgeport  and  Norwalk, 
will  supply  power  to  the  Meriden,  Southington  &  Compounce 
Tramway  Company  and  other  roads  in  the  State.  There  will 
follow,  as  a  consequence  of  this  water-power  development,  the 
abandonment  of  a  number  of  steam  plants  now  in  operntion,  while 
the  reduction  in  the  cost  of  power  will  result  in  the  construction 
of  a  number  of  important  extensions  to  existing  lines. 

Further  information  regarding  the  New  Milford  Company's  plans 
shows  that  electric  power  is  to  be  transmitted  from  Kent  to  Water- 
bury  and  Naugatuck,  with  which  to  run  the  lines  of  the  Connecti- 

cut Railway  &  Lighting  Company.  Later  it  is  planned  to  extend 
the  power  system  to  Derby,  Bridgeport,  New  Britain,  Southington 
and  Cheshire.  The  plants  at  these  places,  now  run  by  steam,  will 
be  abandoned,  except  as  storage  stations.  The  potential  at  which 
power  will  be  transmitted  is  20,000  volts.  In  order  to  fecure  unin- 

terrupted service  a  double  set  of  poles  and  lines  will  be  constructed. 
At  Kent  6000  hp  will  be  installed  at  first,  which  may  be  increased 
to  20,000,  but  of  the  entire  water  power  of  the  river  only  the  mini- 

mum will  be  used,  owing  to  'he  unsteady  supply  in  th  ■.  low  seasons. 
The  machinery  is  all  ready  at  Kent  awaiting  the  granting  of  the 
charter,  and  the  sub-station  machinery  has  already  arrived  at 
Waterbury. 
The  Meriden,  Southington  &  Compounce  Tramway  Company 

will  abandon  its  present  power  station  at  Mildale  next  fall  and 
lease  part  of  the  power  contracted  for  by  the  Connecticut  Railway 
&  Lighting  Company.  This  means  the  operation  of  the  Meriden 
system  by  power  generated  at  Kent,  fully  50  miles  west. 

 ■ 

FEAR  THE  WATERBURY  STRIKE  WILL  SPREAD 

The  belief  is  general  now  that  the  strike  of  the  employees  of  the 
Connecticut  Railway  &  Lighting  Company  at  Waterbury  will  be 
extended  to  the  company's  lines  in  Bridgeport,  Stratord  and  Mil- 

ford on  the  east ;  Derby,  Ansonia  and  Shelton  on  the  north,  and 
Fairfield,  Southport  and  Westport  on  the  west.  A  strong  union 
is  known  to  exist  among  the  men,  and  already,  through  a  com- 

mittee, a  list  of  demands  has  been  submited  to  the  company. 
Recognition  of  the  union,  an  increase  in  wages  and  other  conces- 

sions are  demanded.  The  conferences  that  have  been  held  between 
the  committee  representing  the  union  and  General  Manager  John 
E.  Sewell,  of  the  company,  have  proved  futile.  Mr.  Sewell  has 
refused  to  recognize  the  union,  and  has  told  the  committee  that  its 
demand  for  more  pay  is  unreasonable,  in  view  of  the  fact  that  re- 

cently the  company  voluntarily  increased  the  wages  of  every  man 
in  its  employ.  A  request  for  certain  changes  in  the  time-tables  has 
been  granted.  The  men  say  that  they  will  insist  on  recognition 
of  the  union  and  more  pay,  and  will  strike  unless  they  get  what 
they  want. 

MEETING  OF  THE  MASSACHUSETTS  STREET  RAILWAY 

ASSOCIATION 

The  April  meeting  of  the  Massachusetts  Street  Railway  Asso- 
ciation was  held  at  Young's  Hotel,  Boston,  on  April  8.  and  in 

spite  of  the  storm  there  was  an  attendance  of  forty-one.  After 
the  usual  business  meeting  J.  Harry  Stedman,  of  Rochester,  New 
York,  read  a  carefully  prepared  paper  on  "Transfer  Tickets,  their 
Use  and  Abuse,"  which  is  printed  elsewhere  in  this  issue.  Mr. 
Stedman's  paper  was  productive  of  a  very  animated  discussion,  in 
which  many  of  the  prominent  street  railway  men  in  Massachusetts 
took  part.  Mr.  Stedman  also  drew  liberally  upon  his  unlimited 
fund  of  stories  which  were  highly  appreciated  by  all  the  repre- 

sentatives present. 
Karl  A.  Andren,  purchasing  agent  of  the  Cape  Breton  Electric 

Company,  Limited,  Sydney,  Nova  Scotia,  and  of  electric  ̂ -ompanies 
in  Ponce,  Porto  Rico ;  El  Paso,  Texas,  and  Seattle,  v' ash.,  also delivered  an  address  which  was  well  received. 

NEW  CARS  FOR  DETROIT 

The  St.  Louis  Car  Company  has  under  construction  fifty  cars 
which  will  be  shipped  to  the  Detroit  United  Railways  Company, 
Detroit,  Mich.  The  length  of  the  car  body  over  the  corner  post 
is  29  ft.,  and  over  bumpers  41  ft.  The  width  over  sills  is  8  ft. 
I  in.  and  over  belt  rail  8  ft.  5  ins.  The  cars  will  be  mounted  on  the 

St.  Louis  Car  Company's  No.  47  trucks,  which  have  a  wheel-base 
of  4  ft.  6  ins.  The  weight  of  the  car  body  and  trucks  complete 
is  14  tons  without  motors.  The  inside  finish  is  of  oak  and  the  seats 
are  of  rattan.  There  are  four  longitudinal  seats  and  six  cross  seats, 
all  stationary,  giving  a  seating  capacity  of  thirty-one.  Eleven 
windows  are  on  each  side  of  the  car.  They  have  stationary  upper 
sashes,  but  the  lower  sashes  are  arranged  to  drop.  Pantasote  cur- 

tains are  provided.  There  is  a  vestibule  at  the  front  end  of  the 

car  with  a  motorman's  cab  partitioned  off  from  the  entrance.  This 
cab  is  provided  with  a  separate  stove.  The  rear  platform  is  of  the 
Detroit  Standard  pattern,  long  and  open,  with  a  dividing  rail.  The 
floor  of  the  car  is  double,  and  is  deadened  with  mineral  wool. 

THE  DEMAND  FOR  SPACE  IN  THE  ELECTRICITY  BUILDING 
AT  ST.  LOUIS 

W.  E.  Goldsborough,  chief  of  the  department  of  electricity  of 
the  Louisiana  Purchase  Exposition,  has  returned  to  St.  Louis 
after  an  absence  of  several  weeks.  He  visited  New  York,  Phila- 

delphia, Baltimore  and  Washington,  attended  several  conventions 
and  received  many  applications  for  space  in  the  Electricity  Build- 

ing. Mr.  Goldsborough  reports  that  practically  all  of  the  large 
electrical  companies  of  this  country  and  a  number  in  Europe  will 
exhibit  at  the  exposition.  The  applications  from  the  United  States 
alone  are  more  than  sufficient  to  fill  the  Electricity  Building,  and 
foreign  exhibitors  must  be  accommodated.  Only  recently  five 
exhibitors  applied  for  additional  space,  desiring  more  than  twice 
as  much  as  they  had  first  asked  for. 

NEW  PUBLICATIONS 

Storage  Battery  Engineering,  a  Practical  Treatise  for  Engineers, 
by  Lamar  Lyndon,  B.  E.,  M.  E.;  360  pages,  178  illustrations 
and  diagrams  and  four  large  folding  plates.    Price  $3.  Pub- 

lished by  the   McGraw  Publishing  Company,   114  Liberty 
Street,  New  York. 

This  book,  as  its  name  implies,  is  intended  for  the  practical 
engineer  rather  than  for  the  electro-chemist,  and  hence  fills  a 
field  which  is  not  satisfactorily  covered  by  any  other  treatise. 
Mr.  Lyndon  has  a  clear  style,  and.  while  necessarily  discussing  to 
a  certain  extent  the  chemical  theory  of  the  battery,  treats  the  sub- 

ject mainly  from  the  standpoint  of  the  user  of  the  battery.  The 
first  portion  of  the  book  tells  of  the  construction  of  the  battery, 
its  action  under  various  conditions,  deterioration,  and  the  causes 
of  the  observed  phenomena.    The  second  part  covers  all  the  appa- 

ratus, devices  and  methods  used  in  the  application  and  control  of 
batteries.    The  various  systems  of  boosters  are  described  and  an 
analytical  discussion  on  each  type  is  given.    Altogether  the  book 
forms  a  complete  compendium  for  the  practicing  railway  engineer. 
Electric  Railway  &  Lighting  Properties,  managed  by  Stone  & 

Webster,  1903  edition;  46  pages. 
This  is  an  index  of  the  twenty-two  electric  railway  and  lighting 

properties  which  are  managed  by  the  firm  publishing  this  book. 
Of  this  number  fifteen  companies  are  in  full  operation.  Particu- 

lars are  givenof  the  capitalization  of  the  companies,  and  an  operat- 
ing report  for  the  past  year  is  included  in  all  cases.    Maps  are 

published  of  all  of  the  railway  companies. 
Die  Bahnmotoren  fiir  Gleichstrom,  by  M.  Midler  and  W.  Matters- 

dorf;  418  pages,  231  illustrations  and  11  plates.    Published  by 
Julius  Springer,  Berlin.    Price  15  marks. 
A  short  history  of  electric  railways  is  first  given,  after  which 

the  authors  take  up  a  general  discussion  on  the  subject  of  air 
resistance,  quoting  the  results  of  the  latest  investigations  on  the 
Zossen  road  and  elsewhere  on  this  subject.  The  theory  of  the 
electric  motor  is  then  considered  very  completely,  after  which 
two  chapters  are  devoted  to  special  consideration  of  series  and 
shunt  motors  and  their  properties.  An  extended  discussion  is 
then  given  of  the  motor  in  practice,  in  which  the  different  parts  of 
the  machine  are  examined.  Sections  and  engravings  are  given  and 
thirteen  tables  are  published  giving  dimensions  and  other  details 
of  the  principal  motors  on  the  market.  The  book  concludes  with 
a  chapter  on  the  handling  and  repair  of  motors,  and  another  giv- 

ing descriptions  and  data  of  most  widely  used  machines.  Amer- 
ican and  English  practice  are  treated  by  the  authors  as  thoroughly 

as  are  Continental  rnethods, 
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Foreign  Trade  Requirement  for  1903 ;  532  pages,  illustrated.  Price 
$10.  Published  by  Lewis,  Scribner  &  Company,  New  York. 

This  is  the  second  annual  publication  of  this  book,  which  gives 
information  invaluable  to  the  conduct  of  exporting  houses.  The 
first  portion  of  the  book  discusses  trade  conditions  in  all  of  the 
different  countries,  and  in  this  department  information  is  given  in 
regard  to  the  commercial  development  of  the  country  treated,  the 
building  of  railways  and  development  of  other  industries,  the  cur- 

rency, the  tariff,  methods  of  conducting  business  and  the  im- 
ported products  for  which  there  is  the  largest  demand.  The  second 

section  is  devoted  to  information  of  particular  use  to  commercial 
travelers.  It  gives  hints  as  to  the  best  methods  of  advertising, 
business  etiquette,  railway  rates,  hotel  rates,  etc.  Then  follow 
chapters  on  credit  customs,  commercial  law,  trademark  law,  patent 
laws,  transportation  facilities  of  the  world,  weights,  measures  and 
coins,  etc. 
Elektrische  Strassenbahnen  by  Johannes  Zacharias ;  240  pages, 

illustrated.  Price,  paper,  4  marks ;  cloth,  5  marks.  Published 
by  A.  Hartleben,  Vienna  and  Leipzig. 

This  book  is  intended  for  general  literary  consumption,  rather 
than  for  engineers,  and  is  one  of  an  electro-technical  library  pub- 

lished at  a  popular  price.  In  spite  of  the  fact  that  the  author 
says  that  he  has  been  supplied  with  information  from  manufac- 

turers at  home  and  abroad,  there  is  practically  no  reference  to 
American  practice  in  the  book,  and  much  of  the  continental  prac- 

tice described,  particularly  in  the  early  part  of  the  book,  is  old.  As 
an  example  the  only  illustration  in  the  chapter  on  underground 
conduit  construction  is  of  the  original  Buda-Pest  pattern  with 
V-shaped  conductors  instead  of  the  T  conductors  described  in  the 
text,  and  nothing  is  said  of  the  New  York  or  Washington  sys- 

tems ;  again,  in  the  chapter  on  overhead  construction  the  ordinary 
center  underrunning  trolley  wheel  is  called  throughout  the  Sprague 
wheel.  The  book  concludes  with  descriptions  of  a  number  of 
continental  city  railways. 

A  SELECTION  OF  DON'TS 

E.  J.  Wilccxcn,  superintendent  of  the  Rochester  &  Sodus  Bay 

Railway,  has  issued  a  series  of  "don'ts"  for  train  crews.  They 
summarize  the  principal  features  which  the  employees  of  the  com- 

pany should  avoid  and  are  tersely  expressed.  The  list  of  "don'ts" 
is  given  below: 

Don't  take  revenge  out  of  your  controller,  brakes  or  bell  cord 
when  things  don't  go  to  suit  you.    Try  the  Superintendent. 

Don't  sulk  around  with  some  petty  grievance.  Get  rid  of  it  as 
soon  as  possible  by  explaining  it  to  some  one  with 
authority — or  forget  it. 

Don't  forget  to  chain  up  snow-scrapers  when  not  in  use. 
Don't  forget  to  be  patient  with  old  people  when  they  are  getting 

on  or  off  your  car — as  you  are  all  coming  to  it. 
Don't  be  afraid  to  look  at  switch  points  during  a  snowstorm.  It 

is  easier  than  jacking  up  the  car  if  you  get  off  the  track. 

Don't  argue  as  to  who  has  the  right  of  way  when  you  meet  be- 
tween switches,  as  the  passengers  attend  the  theater  to  be 

amused. 

Don't  kill  too  much  time  at  East  Main  Street  Station — some 
passenger  may  want  to  catch  a  train. 

Don't  forget  to  take  the  empty  milk  cans,  as  some  of  the  shippers live  away  from  the  Line. 

Don't  forget  to  register  correct  time  and  train  number. 
Don't  forget  to  leave  brooms  and  shovels  at  East  Main  Street 

Station,  as  they  occasionally  pick  them  up  at  State  Street 
Barn. 

Don't  forget  to  oil  the  snow-plow  often. 
Don't  forget  to  lock  switches. 
Don't  forget  to  report  repairs  needed  to  cars. 
Don't  forget  to  watch  trolley  around  curves. 
Don't  forget  to  set  alarm  so  you  can  take  your  car  out  on  time. 
Don't  forget  your  gong  when  carrying  signals. 
Don't  try  to  run  from  Siding  Six  to  Siding  Five  in  three  minutes. It  is  dangerous. 

Don't  forget  to  return  tools  when  borrowed. 
Don't  carry  Express  and  Letters  more  than  two  stations  beyond their  destination. 

Don't  change  positions  when  running  a  car — you  may  get  caught at  it. 

Don't  follow  cars  too  closely — others  have  tried  it. 
Don't  forget  to  ventilate  your  car — air  is  a  good  thing. 
Don't  tell  your  troubles  to  the  passengers,  as  they  have  troubles of  their  own. 

Don't  visit  the  passengers  when  on  duty.   Take  a  day  off. 
Don't  try  to  beat  the  New  York  Central  trains  when  on  Main 

Street,  as  it  is  impossible. 

Don't  forget  to  empty  air-brake  cylinder  when  leaving  car. 
Don't  leave  ahead  of  schedule  time. 

Don't  forget  the  Cashier  needs  your  report  and  Don't  forget  the cash. 

Don't  use  the  vestibule  window  cases  for  a  cuspidor. 
Don't  forget  to  get  addresses  of  all  witnesses  in  accident  cases. 
Don't  carry  bundles,  packages,  etc.,  up  and  down  the  road  free — 

give  our  Express  and  Freight  Department  a  chance. 

Don't  forget  to  enter  all  pass  numbers  on  report,  as  Inspectors 
are  not  always  acquainted  with  pass  holders. 

Don't  run  cars  with  scrapers  against  bumpers  at  Sodus  Point. 
Don't  be  afraid  to  assist  ladies  with  packages.    It  will  make  you 

popular. Don't  use  milk  cans  for  bowling  alley  balls — they  are  easily dented. 

Don't  throw  off  power  with  that  tired  feeling — Put  a  little  ginger in  the  movement. 

Don't  have  arguments  with  passengers  if  it  can  possibly  be avoided. 

Don't  forget  to  keep  supplies  in  tool  box. 
Don't  forget  to  call  the  names  of  principal  streets  in  city. 
Don't  forget  to  try  brakes  before  leaving  barn. 
Don't  forget  to  read  this  paper  often. 

 ♦♦^  

TOPICS  OF  THE  WEEK 

The  fact  that  electric  railways  possess  a  factor  of  safety  against 
collisions  that  is  not  held  by  steam  lines  was  demonstrated  on  the 
Kent-Ravenna  division  of  the  Northern  Ohio  Traction  &  Light 
Company  the  other  day.  The  train  despatcher  gave  an  order  by 
which  two  cars  were  sent  toward  each  other  on  a  single  track. 
The  operator  perceived  his  mistake  almost  immediately,  but  not 
until  both  cars  had  left  the  turn-outs.  With  creditable  presence 
of  mind  he  at  once  called  up  the  power  house,  and  power  on  the 
division  was  immediately  shut  off. 

The  wives,  mothers,  sisters  and  sweethearts  of  motormen  of 
the  Chicago  Union  Traction  Company  have  organized  a  club,  and 
will  open  club  rooms  on  the  West  Side,  near  the  car  house,  at 
Western  Avenue  and  Washington  Boulevard.  This  is  the  largest 
car  house  on  the  West  Side  of  Chicago.  These  club  rooms  will 
be  furnished  by  the  ladies,  and  made  as  attractive  as  possible.  The 
idea  is  to  provide  attractive  places  for  the  men,  and  discourage 
frequenting  of  saloons  and  other  expensive  habits.  If  the  first 
experiment  is  successful  the  idea  will  be  carried  out  elsewhere  in 
Chicago.   
Aldermen,  as  a  rule,  are  not  regarded  as  the  exponents  of  high 

moral  ideals,  but  they  have  sufficient  shrewdness  usually  to  avoid 
such  difficulties  as  a  member  of  the  Common  Council  of  Scranton 
Pa.,  is  said  to  have  gotten  into  recently.  The  Alderman  in  ques- 

tion was  arrested,  charged  with  the  theft  of  copper  wire  from  the 
tracks  of  the  "Cannon  Ball  Trolley  Company."  This  wire  was  used 
to  connect  the  rails.  The  company  made  the  discovery  that  all 
the  tracks  from  Scranton  to  Avoca,  a  distance  of  miles,  had  been 
plundered.  When  arrested  the  Alderman  was  driving  a  wagon 
along  the  streets,  and  thirty  pounds  of  the  wire  was  found  con- cealed in  his  wagon. 

Before  the  complete  returns  had  been  received  on  the  mayoralty 
election  in  Cleveland  last  week.  Three-cent  Tom  summoned  his 
followers  among  the  aldermen  to  the  city  hall  "and  instructed 
them  what  to  do"  on  traction  matters.  No  doubt  this  will  be 
appreciated  by  the  city  fathers,  as  it  will  relieve  them  of  the  neces- 

sity of  thinking  for  themselves,  and  their  ready  acquiescence  will 
endear  them  to  the  Cuyahoga  statesman  who  values  time  as  only 

a  politician  can  whose  power  is  diminishing.  Mayor  Johnson's 
only  hope  lies  in  pushin,g  through  his  pet  schemes  at  once;  the 
longer  they  stand  and  the  more  they  are  exposed  to  the  public 
gaze  the  less  attractive  they  become.  Municipal  ownership  and 
3-cent  fare  hobbies  are  over-rioe.  and  even  now  their  soundness 
is  questioned  by  many  who  were  formerly  enthusiastic  advocates. 

The  Detroit  Free  Press  and  The  Indianapolis  Journal  are  argu- 
ing the  question  of  which  of  these  cities  is  the  greater  trolley 

center.  It  seems  that  the  controversy  was  brought  about  by  an 
advertisement  in  The  Free  Press  which  makes  the  claim  that 

Detroit  is  "the  greatest  trolley  center  in  the  world."  Of  course 
The  Journal,  in  whose  Hoosier  body  the  blood  runs  warm  at  times, 

replied  to  this  statement,  agreeing  to  "submit  it  to  any  kind  of  a 
high  joint  commission."  Now  it  is  interesting  to  see  these  papers 
claiming  for  their  respective  cities  the  title  referred  to,  but  it 
seems  thaflThe  Journal  was  just  a  little  previous.  Indianapolis  is 
a  promising  interurban  center,  and  in  a  few  years  may  justly  lay 
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claim  to  the  coveted  title,  but  at  the  present  time  Detroit  is  very 
much  in  the  lead  as  far  as  electric  railways  go.  In  fact,  when 

the  Union  Traction  Company's  system  in  Indiana  was  the  only 
pretentious  one  in  the  State,  and  before  Indianapolis  was  thought 

of  as  an  interurban  railway  center,  the  praises  of  Detroit's  ex- 
tensive system  of  electric  railways  were  being  sung  throughout 

the  land. 

A  question  that  is  agitating  Los  Angeles  and  the  surrounding 
country  is:  "How  shall  street-car  passengers  on  interurban  lines 
be  protected  from  the  murderous  assaults  of  highwaymen?"  The 
problem  was,  of  course,  brought  into  prominence  by  the  recent 
hold-up  and  killing  on  the  Santa  Monica  line  of  the  Los  Angeles 
Pacific  Company,  following  the  less  disastrous  hold-up  on  the 
Pasadena  line  of  the  Pacific  Electric  some  weeks  ago.  The  news- 

papers want  the  companies  operating  suburban  lines  to  furnish 
armed  guards  or  provide  the  motormen  and  conductors  with  fire- 

arms, but  the  railway  managers  point  out  that  they  are  not  peace 
guardians,  and  they  would  not  care  to  furnish  arms  and  ammuni- 

tion to  their  employees. 

A  verdict  has  been  returned  by  the  Supreme  Court  of  Indiana  in 
favor  of  a  passenger  who  was  ejected  from  a  car  in  Indianapolis 
because  he  refused  to  pay  another  fare  after  tendering  a  transfer 
check  which  the  conductor  claimed  was  irregular.  The  opinion 

says:  "A  mere  passenger  is  not,  in  the  eyes  of  the  law,  either 
presumed  or  boimd  to  know  the  meaning  of  the  various  figures, 
abbreviations,  punch  marks,  and  other  mystic  symbols  which  tho 
transfer  ticket  in  question  contained.  Where  a  passenger  is  aboard 
the  cars  of  the  carrier  without  the  proper  evidence  of  his  right  to 

passage,  which  is  due  to  the  mistake  or  fault  of  the  carrier's  agent, 
the  agent  must  heed  the  reasonable  explanations  of  the  passenger  to 
the  ticket  in  dispute." 

It  is  stated  that  Charles  A.  Singer,  president  of  the  New  York 
&  Stamford  Railway  Company,  of  Lachmont,  N.  Y.,  has  decided 
to  introduce  the  automobile  as  an  adjunct  to  modern  railroading. 
According  to  report,  Mr.  Singer  has  just  purchased  a  machine 
capable  of  a  speed  of  forty-five  miles  an  hour,  and  will  use  it  in 
patroling  the  trolley  tracks  from  Larchniont  to  Sound  Beach,  a 
distance  of  20  miles  along  the  shore  of  Long  Island  Sound.  Mr. 
Singer  found  that  last  summer,  while  his  road  was  carrying 
thousands  of  people  to  the  beaches  the  cars  would  frequently  break 
down  and  stall  the  entire  line.  A  telephone  system  wa?  estab- 

lished on  the  line  for  the  use  of  the  motormen  of  the  belated  cars, 
so  that  they  could  telephone  to  the  power  house  in  Port  Chester 
for  the  assistance  of  the  wrecking  crew.  Mr.  Singer  thinks  the 
automobile  idea  is  even  better  than  the  telephone.  He  can  go 
bounding  over  the  line  faster  than  the  cars,  and  detect  an  accident 
as  soon  as  it  occurs. 

■  

STREET  RAILWAY  PATENTS 

UNITED  STATES  RAILWAY  PATENTS  ISSUED  APRIL  7,  1903 

724,469.  Snow  Clearing  Machine;  Frederick  C.  Harris,  Sack- 
ville,  Canada.  App.  filed  July  5,  1902.  Comprises  a  pair  of  in- 

clined chutes  separated  by  an  intermediate  space  and  adapted  to 
raise  the  snow  and  throw  it  outwardly  over  the  adjacent. 

724,479.  Apparatus  for  Cleansing  Tram  Rails  or  the  Like; 
Charles  H.  Jerrard,  East  Ham,  England.  App.  filed  March  4, 
1902.  Relates  to  details  of  construction  of  a  scraper  and  means  of 
attaching  it  to  a  car. 

724,493.  Oiler;  George  J.  Peacock,  Pittsburg,  Pa.  App.  filed 
Jan.  20,  1902.  An  automatic  oiler  adapted  to  oil  the  flange  of 
street  car  wheels  at  the  time  of  rounding  curves. 
724,508.  Combined  Rail  and  Wheel  Car  Brake;  Charles  V.  Rote, 

Lancaster,  Pa.  App.  filed  June  4,  1901.  Relates  to  details  of  con- 
struction whereby  both  brakes  are  simultaneously  operated  by  one 

lever. 
724,510.  Car  Seat;  Charies  K.  Pickles,  St.  Louis,  Mo.  App. 

filed  July  28,  1902.    Details  of  a  reversible  car  seat. 
724,577.  Track  Laying  Machine;  M.  B.  Holman  and  W.  L. 

Cowles,  Chicago,  III.  App.  filed  June  16,  1902.  Trams  arranged 
along  the  side  of  a  construction  train  for  carrying  dies  forward 
as  needed,  the  tram  being  connected  with  the  car  axle  by  an 
endless  chain  whereby  when  the  car  moves  forward  the  train 
will  be  caused  to  move  also. 

724,587.  Car  Truck  Jack;  Charles  Kolfske,  Aplington,  la.  App. 
filed  Jan.  5,  1903.  A  car  replacer  having  a  base  frame  and  pro- 

vided with  elevating  screws,  a  frame  having  swiveled  connections 
v;ith  the  elevating  screws  and  connecting  them  together  and  a 
longitudinally  shiftablc  frrnne  having  sliflablc  connection  with  the 
last  mentioned  frame. 

724,633.  Bolster;  John  C.  Wands,  St.  Louis,  Mo.  App.  filed 
Dec.  18,  1902.  The  head  block  of  the  bolster  is  cast  upon  the  ten- 

sion member  in  one  integral  piece,  so  as  to  form  in  the  finished 
bolster  an  integral  end  portion  adapted  to  receive  the  compression 
member. 

724,690.  Controlling  System  for  Railway  Vehicles  or  Trains; 
George  Gibbs,  New  York,  N.  Y.  App.  filed  April  11,  1902.  Means 
whereby  the  setting  of  the  air  brakes  shall  serve  to  break  the 
power  circuit  by  affecting  the  return  of  either  a  hand  operated 

main  controller  or  the  master-controller  of  the  system  to  "ofif" 

position. 724,762.  Third  Rail  Electric  Railway  System;  William  G.  Wag- 
enhals,  Cincinnati,  O.  App.  filed  Jan.  28,  1903.  The  rail  is  inverted 
and  under  a  hood,  so  that  weather  conditions  will  not  affect  it. 

724,766.  Street  Car  Safety  Guard;  Charles  A.  Willard,  St.  Louis, 
Mo.  App.  filed  Dec.  6,  1902.  A  rail  adapted  to  be  projected  be- 

yond the  rear  of  a  car  by  the  motorman  to  prevent  passengers 
from  passing  around  the  rear  of  the  car  in  front  of  an  approach- 

ing car  on  the  other  track. 
724,821.  Car  Operated  Automatic  Tramway  Switch  Mechanism; 

Fred  Davison,  Bath,  N.  Y.    App.  filed  March  12,  1902.  Details. 

PATENT  NO.  724,950 

724,927.  Trolley;  Charles  A.  Olsen,  Pittsburg,  Pa.  App.  filed 
Dec.  24,  1902.  The  trolley  pole  is  in  two  pieces,  joined  by  a  knuckle 
joint  adapted  to  open  and  close  as  the  elevation  of  the  wire  varies. 

724,937-  Street  Car  Fender;  John  Rawlins,  East  Galesburg,  111. 
App.  filed  Dec.  5,  1902.  The  fender  is  pivotally  mounted  at  its 
middle  whereby  when  an  obstruction  is  encountered  the  fender 
will  swing  to  one  side,  thereby  projecting  the  obstruction  from 
the  track. 

724.948.  Ventilator  for  Electric  Motors  for  Cars;  Horace  B. 
Rowland,  Philadelphia,  Pa.  App.  filed  March  25,  1902.  This 
patent  and  those  following  in  the  same  name  relate  to  the  collec- 

tion of  air  by  a  funnel  and  means  for  conducting  it  to  the  motors 
for  cooling  purposes. 

724.949.  Ventilating  Device  for  Electric  Motors  for  Cars;  Hor- 
ace B.  Rowland,  Philadelphia,  Pa.  App.  filed  April  19,  1902.  See 

preceding  patent. 
724.950.  Ventilator  for  Motors  for  Cars;  Horace  B.  Rowland, 

Philadelphia,  Pa.    App.  filed  May  13,  1902.    See  No.  724,948. 
724,979.  Car  Fender;  Joseph  J.  White,  Selma,  Ala.  App.  filed 

Aug.  16,  1902.  Details. 

PERSONAL  MENTION 

MR.  L.  G.  WHITE,  heretofore  with  the  Columbus  Edison 
Company,  has  been  appointed  assistant  general  manager  of  the 
Columbus  Railway  Company,  of  Columbus,  O. 
MR.  F.  L.  WANKLYN,  general  manager  of  the  Montreal  Street 

Railway,  accompanied  by  Mrs.  Wanklyn  and  their  daughter,  sailed 
for  England  April  10  on  the  White  Star  steamship  Cymric.  Mr. 
Wanklyn  will  visit  his  old  home  in  England. 
MR.  JOHN  DONOVAN  has  been  elected  president  of  the 

St.  Joseph  Railway,  Light,  Heat  &  Power  Company,  of  St.  Joseph, 
Mo.,  to  succeed  Mr.  W.  T.  Van  Brunt,  resigned,  who  in  January 
accepted  the  position  of  president  of  the  St.  Joseph  &  Grand 
Island  Railway  Company. 

MR.  JOHN  C.  WEAVER,  for  many  years  division  superin- 
tendent of  the  Cincinnati  Traction  Company,  has  retired  on  ac- 

count of  his  advancing  years.  Mr.  Weaver  had  been  in  the  serv- 
ice of  the  company  for  over  thirty  years.  This  makes  the  third 

old  official  of  the  Cincinnati  Traction  Company  to  retire  within 
the  last  few  months. 
MR.  GEO.  W.LARRAB  EE.  retiring  superintendent  of  the  Hart- 

ford &  Springfield  Street  Railway  Company,  of  Hartford,  Conn., 
was  tendered  a  reception  by  the  employes  of  the  company  April 
3.    After  the  collation  had  been  served  Mr.  Larrabee  was  pre- 
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sented  with  a  gold  watch  and  chain  by  the  employes  as  a  token 
of  appreciation.  Mr.  Larrabee  has  accepted  a  position  with  the 
Peoria  &  Pekin  Terminal  Railway,  of  Peoria,  111. 

MR.  HENRY  C.  PAGE,  who  resigned  as  general  superintendent 
of  the  Boston  &  Northern  Street  Railway  Company,  of  Boston, 
to  accept  a  position  as  general  manager  of  the  Berkshire  Street 
Railway  Company,  of  Pittsfield,  Mass.,  was  given  a  farewell  re- 

ception by  the  employes  of  the  Boston  &  Northern  Company  in 
Lynn,  March  30.  Delegates  were  present  from  Maplewood,  Mel- 

rose, Chelsea,  Gloucester,  Lowell,  Lawrence,  Salem  and  other 
places.    Mr.  Page  was  presented  with  a  handsome  clock. 
MR.  AND  MRS.  CHARLES  W.  WASON,  Cleveland,  O.,  ac- 

cording to  a  late  issue  of  The  Japan  Times,  were  banqueted  by  the 
Japan  Electrical  Association  at  Shiba,  Japan,  recently.  Mr.  Was- 
son  is  president  of  the  Cleveland,  Plainsville  &  Eastern  Railway, 
on  is  president  of  the  Cleveland,  Plainsville  &  Eastern  Railway, 
Seventy  guests  were  present  and  Mr.  Wason  delivered  a  short 
speech  on  electrical  undertakings  in  Japan.  A  few  evenings  later 

Mr.  Wason  delivered  a  speech  on  the  "American  Street  Railway 
Business"  at  a  meeting  of  the  Electricians'  Association. 
MR.  R.  E.  HUNT  has  resigned  as  general  manager  of  the  Lex- 

ington Railway  Company,  of  Lexington,  Ky.,  to  go  to  Augusta,  Ga.. 
where  he  will  assume  charge  of  the  Augusta  Railway  &  Electric 
Company  and  the  Aiken  &  Augusta  Railway  Company.  Mr. 
Hunt  will  be  succeeded  as  manager  of  the  Lexington  Railway 
Company  by  Mr.  F.  E.  Fitzgerald,  who  has  been  connected  with 
the  Williams  interests  at  Norfolk  as  superintendent  of  a  division 
of  the  Norfolk,  Portsmouth  &  Newport  News  Railway  Company. 
The  employes  of  the  Lexington  Railway  Company  tendered  Mr. 
Hunt  a  farewell  reception  March  30,  and  presented  him  with  a 
handsome  watch  chain  and  charm  as  a  token  of  appreciation. 

MR. FRANK  C.WILKINSON  and  MR.THOMAS  LEES,  ac- 
cording to  the  official  announcement  of  changes  in  the  organiza- 

tion of  the  Boston  &  Northern  Street  Railway  Company,  of  Bos- 
ton, Mass.,  have  been  appointed  superintendents  of  Division  No. 

I  and  No.  2,  respectively,  of  that  company,  the  system  being 
divided  into  two  divisions.  According  to  the  same  announcement 
the  following  changes  are  made:  Mr.  John  Murphy,  appointed 
superintendent  of  the  Lynn  Division;  Mr.  Thomas  J.  Sayers,  ap- 

pointed superintendent  of  the  Lowell  Division;  Mr.  David  Bruce, 
appointed  superintendent  of  the  Lawrence  Division;  Mr.  H.  W. 
McKay,  appointed  superintendent  of  the  Haverhill  Division. 

MR.  WILLIAM  NUTT  and  MR.  J.  N.  COTTON,  respectively 
general  manager  and  superintendent  of  the  Springfield  &  Xenia 
Traction  Company,  of  Xenia,  O.,  have  resigned  to  accept  similar 
positions  with  the  Rockford,  Beloit  &  Janesville  Traction  Com- 

pany, of  Janesville,  Wis.  Both  Mr.  Nutt  and  Mr.  Cotton  have 
been  in  charge  of  the  Springfield  &  Xenia  line  since  work  first 
started.  When  leaving  Xenia  a  few  days  ago  the  employes  of  the 
company  presented  Mr.  Nutt  with  a  complete  set  of  mechanical 
tools,  and  Mr.  Cotton  with  a  handsome  gold  chain  and  engraved 
charm.  Mr.  C.  S.  Bidwell,  formerly  manager  of  the  Dayton  & 
Troy  Electric  Railway,  succeeds  Mr.  Nutt  as  general  manager  of 
the  Springfield  &  Xenia  Company. 

MR.  J.  L.  LUDWIG,  formerly  with  the  Walker  Company,  of 
Cleveland,  O.,  has  become  connected  with  the  electrical  depart- 

ment of  the  H.  W.  Johns-Manville  Company,  of  New  York.  Mr. 
Ludwig  has  had  a  long  experience  and  is  favorably  known  in 
the  electric  railway  business.  He  joined  the  forces  of  the  Sprague 
Electric  Railway  &  Motor  Company,  of  New  York,  in  1889,  and 
was  later  with  the  Westinghouse  and  Walker  Companies.  With 
the  latter  company  he  was  connected  with  the  New  Haven  works, 
where  he  remained  three  years.  Upon  the  absorption  of  that 
company  by  the  Westinghouse  Company  Mr.  Ludwig  accepted  an 
engineering  engagement  in  Germany,  where  he  remained  a  con- 

siderable time.  He  returned  to  this  country  some  months  ago, 
and  early  this  year  accepted  an  engagement  with  the  Johns-Man- 

ville Company. 
DR.  D.  K.  PEARSONS,  according  to  a  press  despatch  from 

Montgomery,  Ala.,  celebrated  his  eighty-third  birthday,  April  14, 
by  making  anniversary  gifts  aggregating  $75,000,  for  educational 

purposes.  The  recipients  of  Dr.  Pearsons'  bounty  this  year  are 
Rawlings  College.  Winter  Park,  Llorida,  which  received  $50,000, 
and  Kingfisher  College,  Oklahoma,  which  comes  in  for  $25,000. 
Several  years  ago  Dr.  Pearsons  began  making  donations  of  this 
kind  to  small  colleges  whose  work  commended  itself  to  him, 
and  he  has  thus  enabled  many  worthy  institutions  to  extend  their 
work  and  place  facilities  at  the  command  of  those  who  would  be 
unable  to  attend  the  larger  universities.  Dr.  Pearsons  has  de- 

voted most  of  his  time  to  this  class  of  philanthropic  work  since 
his  withdrawal  from  active  participation  in  the  management  of  the 
Chicago  City  Railway  Company,  of  which  he  was  a  director  for 
many  years. 

MR.  W.  W.  CARD,  second  vice-president  of  the  Westinghouse 
Air  Brake  Company,  died  at  his  home  in  Pittsburg  April  4,  as  the 
result  of  injuries  received  earlier  that  day  by  being  struck  by  an 

electric  car.  Mr.  Card  was  returning  from  the  company's  fac- 
tory at  Wilmerding  when  the  unfortunate  accident  occurred.  He 

started  from  behind  the  car  he  had  just  left  to  cross  the  track, 
and  was  struck  by  an  east-bound  car.  Mr.  Card  was  born  in  Nel- 

son, Madison  County,  New  York,  in  1831.  He  followed  the  pro- 
fession of  his  father,  a  civil  engineer,  and  took  up  railroad  work. 

He  was  with  the  Cleveland,  Lorain  &  Wheeling,  and  Panhandle 
Railroads,  and  went  to  the  Westinghouse  Air  Brake  Company  in 
1872.  In  1879  he  became  secretary  of  the  company.  He  was 
married  to  Miss  Hattie  Dinsmore,  of  Columbus,  O.,  and  had  three 
children  by  her.  Some  years  after  her  death  he  married  Miss 
Mary  Llewellyn,  of  Washington,  D.  C,  by  whom  he  had  one 
child.  The  estate  which  Mr.  Card  leaves  is  estimated  to  be  worth 

$5,000,000. MR.  R.  E.  LEE,  who  is  general  superintendent  of  the  Wash- 
ington Railway  &  Electric  Company,  of  Washington,  D.  C,  has 

just  resigned  from  that  company  to  accept  the  position  of  general 
superintendent  of  the  Cincinnati  Traction  Company.  Mr.  Lee 
has  had  a  long  experience  in  street  railroading,  commencing  with 
1886,  when  he  started  as  .conductor  on  one  of  the  horse  car  lines 
of  the  Baltimore  City  Passenger  Railway  Company.  He  re- 

mained with  this  company  for  more  than  eight  years,  being  first 
promoted  to  the  position  of  despatcher  and  later  to  a  position  in 
the  auditor's  department.  In  October,  1894,  he  resigned  to  accept 
a  position  with  a  large  mercantile  house  in  Baltimore,  but  could 
not  resist  the  temptation  of  continuing  street  railroading.  One 
month  later,  when  the  position  of  division  superintendent  of  the 
South  Baltimore  Division  of  the  City  Company  was  offered  him, 
he  accepted  it,  in  November,  1894,  and  remained  until  May,  1899, 
when  he  resigned  to  become  connected  with  the  Washington 
Traction  &  Electric  Company,  as  superintendent.  In  1900  his 

duties  were  enlarged  and  he  was  given  the  title  of  general  superin- 
tendent.   Mr.  Lee  will  assume  his  new  position  May  i. 

MR.  THOS.  K.  GLENN,  whose  appointment  as  first  vice-presi- 

dent and  general  manager  of  the  properties  of  the  Georgia  Rail- 
way &  Electric  Company,  of  At- 
lanta, was  mentioned  in  the  Street 

Railway  Journal  for  March  21, 
1903,  has  been  associated  with  the 
Atlanta  Street  Railway  system  for 

twelve  years,  and  is  probably  bet- 
ter acquainted  with  all  branches 

of  the  work  in  that  city  than  any 
other  person.  He  has  held  the 
offices  of  :laim  agent,  secretary 
and  treasurer  and  vice-president 
with  the  Consolidated  Street  Rail- 

way Company;  vice-president  with its  successor,  the  Atlanta  Railway 
&  Power  Company,  and  second 
vice-president,  secretary,  first  vice- 
president  and  general  manager  of 
the  Georgia  Railway  &  Electric 
Company,  which  consolidated  the 

Atlanta  Railway  &  Power  Company  and  the  Atlanta  Rapid  Transit Company. 

MR.  CLOYD  MARSHALL  has  recently  been  appointed  super- 
intendent of  electrical  machinery  in  the  department  of  electricity 

of  the  Louisiana  Purchase  Exposition,  and  has  actively  taken  up 
his  new  duties.  The  electrical  and  engineering  training  which 

Mr.  Marshall  has  received  has  well-fitted  him  for  the  work  he  has 
now  undertaken.  After  graduating  from  the  school  of  electrical 

engineering  of  Purdue  University  in  1895,  he  was  retained_  as 
assistant  in  the  electrical  laboratory.  Later  he  engaged  in  technical 

journalism  in  Chicago,  and,  during  the  period  of  this  connection, 
from  1896  to  1898,  he  served  as  secretary  of  the  Chicago  Electrical 

Association.  Mr.  Marshall  for  two  years  held  the  position  of  de- 

signing and  testing  engineer  for  the  Jenney  Electric  Manufactur- 
ing Company,  and  then  took  up  experimental  work  for  the  Railway 

Materials  Company,  of  Chicago.  In  1901  he  accepted  the  posi- 

tion of  plant  engineer,  and,  later,  of  engineer  of  the  sales  depart- 
ment of  the  C.  W.  Hunt  Com.pany,  of  New  York.  The  latter  posi- 
tion he  has  just  resigned  in  accepting  the  appointment  of  the 

World's  Fair  directors.  The  record  Mr.  Marshall  has  made  as 

a  progressive  engineer  and  business  man  argue  well  for  the  suc- 
cess of  the  department  of  the  great  exposition  with  which  he  is 

conected.  As  has  already  been  reported  in  these  columns,  a  fine 

electrical  display  at  the  exposition  is  already  assured,  tliough,  the 
electrical  industry  cannot  too  carefully  safeguard  the  opportunity 

it  now  has  of  making  the  electrical  features  of  the  exposition  over- 
whelmingly successful. 

MR.  THOMAS  K.  GLENN 
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TALLADEGA,  ALA. — An  electric  railway  is  projected  between  Talladega 
and  Montgomery,  a  distance  of  90  miles.  The  names  of  the  promoters  are  not 
made  public. 

FLORENCE,  ALA. — Surveys  are  being  made  for  the  proposed  electric  rail- 
way to  connect  Florence,  Shefifield  and  Tuscombia.  J.  W.  Worthington,  of  the 

Sheffield  Company,  is  interested. 

HUMTINGTON,  ARK.— The  Huntington,  Sugar  Loaf  &  Rapid  Transit  Com- 
pany has  been  organized  with  a  capital  stock  of  $100,000  to  build  an  electric 

railway  to  connect  Huntington,  Prairie  Creek,  Montreal,  Bvirmah  and  other 
mining  towns.  The  officers  are:  Bennett  Brown,  president;  Dr.  J.  VV.  Mc- 
Connell,  vice-president;  O.  M.  Harwell,  secretary  and  treasurer. 
SANTA  ANA,  CAL.— The  Santa  Ana  City  Council  has  granted  the  New- 

port Beach  &  Santa  Ana  Electric  Railroad  a  franchise  to  operate  on  certain 
of  the  streets  of  the  city,  giving  the  company  terminal  facilities  and  right  o£ 
way  concessions.  The  line  will  be  in  operation  in  eighteen  months,  according 
to  the  terms  of  the  franchise. 

PASADENA,  CAL. — Tlie  I'acihc  jilectric  Railway  Company  has  taken  out  a 
permit  for  the  erection  of  a  one-story  brick  building  for  a  car  house,  which 
will  cost  $20,000.  The  building  will  be  practically  divided  into  two  buildings, 
one  200  ft.  x  125  ft.  and  the  other  190  ft.  x  150  ft.  The  total  length  and 
width  of  the  building  when  connected  will  be  about  390  ft.  x  275  ft.  The  con- 

tract for  construction  has  been  awarded  to  E.  S.  Cobb,  and  work  is  to  be  begun 
at  once. 

SAN  FRANCISCO,  CAL.— The  Geary  Street,  Park  &  Ocean  Railway  has 
submitted  to  the  City  Council  a  new  petition  for  a  renewal  of  the  franchise 
for  that  corporation,  under  the  conditions  imposed  by  the  charter,  for  a 
period  of  twenty-five  years.  The  petition  was  substantially  the  same  as  the 
one  previously  tiled  under  the  Broughton  act.  It  has  been  referred  to  'he 
committee  on  public  utilities. 

SANTA  BARBARA,  CAL.— It  is  reported  that  the  Santa  Barbara  Electric 
Railway,  together  with  its  power  plant,  has  been  acquired  by  the  Huntington- 
Hellman  interests  of  Los  Angeles,  to  form  a  terminal  for  electric  lines  from 
Ventura  to  Santa  Barbara.  Summerland,  a  great  petroleum  center,  would  be 
used  as  a  fuel  base.  Furthermore,  it  is  understood  that  the  line  will  eventually 
connect  with  a  road  from  Los  Angeles.  The  plan  is  to  cross  the  Fernando 
Valley  to  Chatsworth,  from  which  point  the  line  would  command  an  en- 

trance into  the  Ventura  and  Santa  Barbara  country  through  either  the  Simi  or 
Conejo  Pass,  and  reach  Santa  Barbara  from  Ventura  through  Casitas  Pass. 

LOS  ANGELES,  CAL. — The  Pacific  Electric  Railway  Company  will  extend 
its  interurban  line  from  Mojirovia  up  into  the  mountains,  where  for  years 
there  have  been  noted  picnic  grounds.  The  extension  will  mean  several  miles 
of  new  road. 

SAN  BERNARDINO,  CAL.— The  old  San  Bernardino  &  Arrowhead  Rail- 
road, running  from  San  Bernardino  to  Harlem  Springs  and  the  Southern 

California  State  Hospital  for  the  Insane  at  Highland,  has  been  purchased  by 
San  Bernardino  &  Highland  Electric  Railway,  in  which  are  interested  capi- 

talists who,  with  an  exception  or  two,  comprise  the  officials  of  the  San 
Bernardino  Valley  Traction  Company.  The  plan  of  the  company  is  to  equip 
the  San  Bernardino  &  Arrowhead  Road  with  electricity  and  carry  out  the 
plans  noted  in  the  Street  Railway  Journal  of  April  11,  1903. 

SAN  FRANCISCO,  CAL.— The  Board  of  Public  Works  has  appointed  J.  C. 
Stut  to  make  the  estimates  as  to  the  cost  of  changing  the  present  Geary  Street, 
Park  &  Ocean  Railroad  into  an  electric  line.  The  city  hopes  to  take  over  the 
property  of  the  Geary  Street  Company  at  the  expiration  of  the  company's franchise  a  few  months  hence. 

EUREKA,  CAL.— George  A.  Henderson  has  filed  with  the  City  Clerk  a 
bond  for  $20,000  to  assume  compliance  with  the  terms  of  the  franchise  re- 

cently granted  to  him  in  Eureka.  Mr.  Henderson  says  he  has  practically 
arranged  for  the  construction  of  the  proposed  road,  and  is  quoted  as  stating 
that  his  intention  is  to  build  to  Areata  and  Fortuna. 

OAKLAND,  CAL.— J.  H.  McDonald  outbid  the  Oakland  Transit  Company 
for  a  franchise  through  Pleasant  Valley. 

LOS  ANGELES,  CAL.— L.  C.  Brand,  of  the  Title  Guaranty  &  Trust  Com- 
pany, proposes  to  build,  at  a  cost  of  about  $200,000,  a  standard-gage  electric 

railway  from  Los  Angeles  to  Glendale,  a  distance  of  10  miles  from  the  heart 
of  the  city,  over  a  1  per  cent  grade.  Power  for  the  proposed  line  will  be 
secured  from  the  Pacific  Light  &  Power  Company.  Mr.  Brand  denies  that 
H.  E.  Huntington  is  in  any  way  interested  in  the  Glendale  venture. 

LOS  ANGELES,  CAL. — The  City  Council  of  South  Pasadena  has  been 
asked  for  another  franchise  by  the  Pacific  Electric  Railway  Company.  A 
guarantee  to  pay  at  least  .$1,200  for  the  franchise  is  made.  The  company  needs 
extra  roadbed  to  facilitate  broad-gaging  its  interurban  system  at  this  point. 
RIVERSIDE,  CAL.— H.  E.  Huntington  has  petitioned  the  City  Trustees 

for  a  franchise  to  build  a  double-track  electric  railway  from  Riverside  to 
Corona,  a  distance  of  about  10  miles. 
COLORADO  SPRINGS,  COL.— C.  L.  McKesson  and  J.  E.  Little,  of  Col- 

orado Springs,  are  interested  in  tlie  plan  to  build  an  electric  railway  from 
Cripple  Creek  to  Gillett,  thence  to  the  summit  of  Pike's  Peak,  and  ultimately 
to  Colorado  Springs.  F.  A.  Wright  and  W.  A.  Parkinson,  of  Gillett,  are  also 
interested  in  the  project. 

DENVER,  COL.— Fred  D.  Adams,  of  Denver,  and  First  National  Bank  in- 
terests are  said  to  be  interested  in  a  plan  to  build  an  electric  railway  between 

Denver  and  Pueblo,  touching  Palmer  Lake,  Castle  Rock,  Colorado  Springs 
and  a  few  other  points. 

COLORADO  SPRINGS,  COL.— A  car  house  to  cost  $25,000  will  be  con- 
structed here  by  the  Colorado  Springs  &  Interurban  Railway  Company. 

PUEBLO,  COL. — George  Peck  and  Monroe  Isor,  of  Cincinnati,  and  R.  F. 
Lemon,  of  Providence,  bankers  and  capitalists,  are  here  to  make  preliminary 
arrangements  for  building  an  electric  railway  to  Buelah.  The  promoters  want 
the  citizens  to  subscribe  to  $150,000  in  preferred  stock,  they  themselves  to 
take  $415,000.  The  distance  from  Pueblo  to  Buelah  is  30  miles.  The  plan  is 
eventually  to  extend  the  line  to  Canon  City,  Florence,  Rocky  Ford  and 
Walsenburg.  The  motive  power  will  be  electricity,  and  the  power  house  will 
be  located  at  the  coal  mines  in  the  Huerfano  Basin.  The  company  that  will 
build  the  road  will  be  officially  known  as  the  Pueblo  &  Beulah  Rapid  Transit 
Company.  Papers  of  incorporation  have  already  been  taken  out  in  Colorado. 
The  company's  franchise  and  right  of  way  is  perpetual  outside  of  Pueblo. 
In  Pueblo  the  franchise  was  granted  in  July,  1902,  and  remains  in  force  until 
April  9,  1940. 
DENVER,  COL.— The  United  States  Light  &  Traction  Company,  with 

principal  office  at  Denver,  has  been  incorporated  with  a  capital  stock  of  $100,- 
OUO,  under  the  laws  of  Maine.  The  incorporators  of  the  company  are:  E.  W. 
Guptell,  I.  W.  Dyer,  H.  P.  Sweetser,  M.  G.  Donnellan,  of  Portland,  Maine; 
Joseph  J.  Henry,  W.  S.  Iliff,  Charles  R.  Durbin,  of  Denver.  The  company  is 
the  successor  of  the  United  States  flight  &  Power  Company,  and  controls  the 
Tucson  Gas  &  Electric  Company,  Albuquerque  Gas  &  Electric  Company,  Baker 
C  ity  Gas  &  Electric  Company,  Sheridan  Water  Power  Company,  Rawlins  Elec- 

tric Company,  Western  Gas  &  Supply  Company.  The  company  was  recently 
reported  to  be  negotiating  for  the  purchase  of  several  small  street  railway 
properties  in  the  West. 

BRISTOL,  CONN.— The  directors  of  the  Bristol  &  Plainville  Iramway  Com- 
pany have  authorized  the  construction  of  the  line  hetween  Bristol  and  Plain- 

ville.   Plans  are  to  be  perfected  at  once.    The  line  hap  been  graded. 

HARTFORD,  CONN.— Of  the  nine  petitions  for  charters  for  electric  rail- 
ways to  extend  from  New  London,  only  one,  that  of  the  Groton  &  Stonington 

Street  Railway  Company,  has  been  reported  to  the  Senate.  Benjamin  A.  Arm- 
strong, of  New  London,  is  interested. 

LOCKVILLE,  CONN.— The  Stafford  Springs  Street  Railway  Company, 
which  in  1901  secured  a  charter  to  construct  an  electric  railway  from  Rock- 
ville  to  Stafford,  is  seeking  authority  to  increase  its  capital  stock  from 
$700,000  to  $1,500,000.  The  new  road  will  form  part  of  the  Hartford- Worcester- 
Boston  line,  promoted  principally  by  Boston  interests. 

WALLACE,  IDAHO. — Plans  are  being  discussed  for  the  construction  of 
an  electric  railway  to  connect  Wardner,  Wallace,  Burke  and  Mullan.  Elmer 
Plughes,  of  Missoula,  is  said  to  be  interested. 

ATLANTA,  GA. — The  Georgia  iJailway  &  Electric  Company  has  in  con- 
templation the  extension  of  its  lines  to  Marietta.  .'\s  previously  stated  in 

the  Street  Railway  Journal,  a  company  has  already  been  organized  to  build 
an  electric  railway  between  Atlanta  and  Marietta. 

GRANITE  CITY,  ILL.— The  Granite  City  &  St.  Louis  Electric  Railway, 
connecting  the  Tri-Cities,  is  making  arrangements  to  build  a  double-track 
around  the  loop  in  the  city. 

ROCKFORD,  ILL.— The  interests  behind  the  Rocktord  &  Interurban  Rail- 
way Company,  which  is  being  built  from  Rockford  to  I'Veeport,  have  prac- 

tically announced  that  they  will  next  year  take  up  the  building  of  an  inter- 
urban line  South  to  Dixon  and  Sterling.  G.  E.  Plum,  of  Dixon,  has  had  such 

a  road  in  contemplation  for  some  time,  but  it  is  reported  that  he  has  aban- 
doned the  project.  Farson,  Leach  &  Company,  bankers,  of  Chicago,  are  among 

the  financial  interests  behind  the  Rockford  &  Interurban  Railway  Com- 

pany. 
AURORA,  ILL.— L.  J.  Wolf,  president  of  the  Aurora,  Elgin  &  Chicago 

Railway,  states  that  the  line  will  be  in  full  operation  by  May  1.  He  also 
states  that  the  earnings  of  that  portion  of  the  road  now  in  operation  are  very 
satisfactory.  Within  sixty  days  the  power  house  will  be  put  in  such  shape 
that  the  company  will  be  able  to  furnish  current  for  lighting  purposes  in 
Wheaton,  Glen  Elm,  Lombard  and  other  towns,  besides  light  and  power 
for  manufacturing  establishm.ents  in  the  towns  mentioned.  The  company 
will  also  furnish  power  for  the  Elgin,  Aurora  &  Southern  Traction  Company, 
the  Aurora-DeKalb  line  and  the  line  building  from  Joliet  to  Aurora. 

ALTON,  ILL. — The  construction  of  the  Alton  &  St.  Louis  Electric  line  from 
Granite  City  to  East  Alton  and  Alton,  at  which  points  connections  will  be 
made  for  the  terminal  cities,  is  to  be  started  at  once.  Material  has  been  de- 

livered along  the  right  of  way.  The  incorporation  papers  for  the  new  line 
have  been  filed.  E.  J.  Spencer  and  F.  E.  Allen,  of  St.  Louis,  and  George 
D.  Burroughs,  William  Warnock  and  Harrison  Barko,  of  Edwardsville,  are 
named  as  incorporators.  At  Granite  City  the  new  line  will  connect  with  the 
Tri-City  lines,  and  it  is  supposed  that  the  Tri-City  will,  eventually,  be  ab- 

sorbed by  the  new  company,  which  is  incorporated  for  $1,000,000.  At  East 
Alton  the  connections  will  be  with  the  Alton  Street  Kailway  Gas  &  Electric 

Company's  lines. 
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WABASH,  IND. — The  Wabash-Logsr-sport  Traction  Company  is  removing 
a  number  of  curves  and  grades  on  its  line  between  Wabash  and  Peru.  The 
distance  between  the  cities  by  the  present  route  is  15  miles,  and  the  running 
time  is  one  hour,  but  when  the  changes  have  been  made  the  running  time 
will  be  cut  to  thirty-five  or  forty  minutes.  A  private  right  of  way  has  been 
purchased  much  of  the  distance  and  several  heavy  grades  are  avoided.  The 
machinery  in  the  power  station,  purchased  at  an  outlay  of  $75,000,  will  be  in 
position,  replacing  that  used  for  the  last  two  years  at  Boyd  Park,  which 
station  will  then  furnish  the  current  for  the  interurban  line  between  Wabash 
and  Logansport,  36  miles,  and  also  for  the  Logansport  city  line. 

WABASH,  IND. — The  City  Council  has  granted  franchises  to  the  Northern 
Indiana  Traction  Company,  which  is  to  be  built  from  Marion  to  Wabash,  and 
to  the  Wabash  &  Rochester  Railway  Company,  to  which  has  been  voted  $115,000 
in  subsidies,  and  which  is  to  be  constructed  during  the  year.  The  fran- 

chises cover  some  of  the  principal  streets  and  provide  that  they  will  be  for- 
feited unless  work  on  the  line  begins  within  the  corporate  limits  by  Sept.  1. 

RICHMOND,  IND.— Messrs.  Foraker,  Caldwell  and  Duhme,  of  Cincinnati, 
have  made  formal  application  to  the  Wayne  County  Commissioners  for  a 
franchise  over  the  Boston  Pike  from  the  State  line  to  Richmond. 

EVANSVILLE,  IND.— Work  is  being  rushed  on  the  Evansville-Princeton 
Electric  Railway.  The  material  has  been  on  the  ground  all  winter,  but 
severe  weather  prevented  construction  work.  The  boilers  have  been  installed 
in  the  power  house,  and  the  Westinghouse  Company,  which  has  the  contr.jct 
for  the  electrical  equipment,  is  rushing  the  installation  of  apparatus. 

SOUTH  BEND,  IND.— The  Indiana  Western  Railway  Company  has  been 
incorporated,  with  a  capital  stock  of  $1,000,000,  to  build  an  electric  railway  to 
connect  South  Bend,  New  Carlisle,  Laporte  and  Michigan  City.  The  li- 
rectors  of  the  company  are:  D.  D.  Bates,  H.  F.  Wurzer,  John  M.  Brown, 
Eugene  Miller  and  William  Stower,  of  South  Bend. 

INDIANAPOLIS,  IND.— The  Madison,  Greensburg  &  Indianapolis  Railway 
Company  has  been  incorporated,  with  a  capital  stock  of  $50,000,  to  build  an 
electric  railway  to  connect  Indianapolis  and  Madison,  passing  through  Ver- 

sailles, Osgood  and  Greensburg,  and  crossing  Jefferson,  Ripley,  Decatur, 
Shelby  and  Johnson  Counties.  The  incorporators  are:  Richard  Johnson, 
Nicholas  Heruff,  Manly  D.  Wilson,  Lincoln  U.  Cravens  and  David  Johnson. 

LOGANSPORT,  IND.— Articles  of  incorporation  have  been  filed  at  Indian- 
apolis by  a  company  that  is  to  build  an  electric  railway  to  connect  Logansport 

and  Fowler.  Newland  T.  De  Pauw,  of  New  Albany,  and  George  E.  Ross,  of 
Logansport,  are  interested. 

SOUTH  BEND,  IND.— The  Chicago  &  Indiana  Air  Line  Electric  Railway 
Company  has  begun  the  construction  of  its  road  from  South  Bend  to  Michigan 
C:ty. 

INDIANAPOLIS,  IND.— The  Indianapolis,  Danville  &  Rockville  Traction 
Company  is  making  satisfactory  progress  with  the  work  of  receiving  a  private 

•  right  of  way  for  its  line.  It  is  said  that  all  the  private  rights  in  Putnam 
County  have  been  secured  and  that  part  of  the  rights  in  Hendricks  and  Park 
Counties  have  been  obtained.  It  is  expected  that  all  preliminary  work  can  be 
closed  this  year.  Franchise  applications  are  now  pending  at  Danville,  Bain- 
bridge  and  Rockville.  The  officers  of  the  company  are:  Everett  Wagner, 
of  Indianapolis,  president;  J.  W.  Adee,  of  Danville,  vice-president;  J.  W. 
Trotter,  secretary;  W.  C.  Osborne,  treasurer. 

MADISON,  IND. — The  Jefferson  County  Commissioners  have  granted  a 
franchise  to  Hubbard,  Yoder  &  Company,  of  Indianapolis,  for  an  electric 
railway  from  Madison  to  Hanover. 

INDIANAPOLIS,  IND.— The  IndianapoHs,  Green  Castle  &  Western  Trac- 
tion Company  has  organized,  electing  officers  as  follows:  Frank  M.  Fauvre, 

president;  J.  W.  Chipman,  secretary.  These  officers  also  serve  in  the  same 
capacity  for  the  Indianapolis  &  Eastern  Company.  Tlie  Indianapolis, 
Green  Castle  &  Western  Company  has  obtained  nearly  all  the  rights  of  way 
and  franchises  necessary  for  its  road  from  Indianapolis  to  Terre  Haute,  via 
Danville,  Green  Castle  and  Brazil. 

ANGOLA,  IND. — 'Ihe  Ohio  &  Indiana  Railway  Company  has  been  incor- porated to  build  an  elecrtic  railway  15  miles  in  length,  from  the  State  line  in 
Steuben  County.  The  new  company  is  capitalized  at  $50,000,  and  is  incor- 

porated by  Charles  J.  Pilliard,  Alphonso  C.  Wood,  Stephen  A.  Powers,  Leopold 
C.  Stufel  and  John  J.  King,  of  Angola. 

INDIANAPOLIS,  IND.— The  report  is  being  circulated  that  the  Cincinnati, 
Hamilton  &  Dayton  Railway  Company  proposes  to  build  a  third  track  along 
its  Indianapolis  Division,  so  as  to  operate  an  electric  passenger  service  between 
Indianapolis,  Hamilton  and  Cincinnati. 

INDIANAPOLIS,  IND.— The  extension  of  the  Indianapolis  &  Eastern  Rail- 
way, from  Knightstown  to  Dublin, will  be  completed  in  thirty  days.  All  the  ma- 
terial for  the  road  is  now  on  the  ground,  and  all  but  2  miles  of  rails  are  laid. 

Poles  are  up  and  the  copper  is  strung  as  far  as  Lewisville,  or  8  of  the  9  miles 
out  of  Knightstown.  At  Dublin  the  workmen  will  meet  the  workmen  of  the 
Richmond  Street  &  Interurban  Railway  Company,  and  the  two  lines  will  be 
completed  at  about  the  same  time.  The  Richmond  end  of  the  line,  perhaps, 
is  a  little  more  nearer  completion  than  that  of  the  Indianapolis  &  Eastern. 
The  Dayton  &  Eastern  Company  now  has  a  line  west  of  Dayton  as  far  as 
Eaton,  and  this  company  also  has  under  way  an  extension  from  Eaton  to 
Richmond,  Ind.,  which  it  believes  will  be  be  completed  in  June.  A  line  be- 

tween Dayton  and  Columbus  is  now  in  operation. 

DUBUQuE,  lA. — The  Iowa,  lUionis  &  Wisconsin  Interurban  Railroad  Com- 
•  pany  has  been  organized,  with  a  capital  stock  of  $7f  0,000,  to  build  an  electric 

railway  from  Dubuque  to  Platteville,  Wis.,  a  distance  of  30  miles.  The  officers 
of  the  company  are:  Peter  Keine,  of  Dubuque,  president;  S.  B.  Howard,  of 
New  York,  vice-president;  C.  H.  Eighmey,  nf  Dubuque,  treasurer;  Charles 
Peaslee,  of  Dubuque,  secretary. 

NEWPORT,  KY.— Harry  Spinks  and  C.  L.  Raison  are  seeking  a  franchise 
for  an  electric  street  railway. 

LOUISVILLE,  KY.— The  Ohio  Valley  Traction  Company  has  applied  for  a 
right  of  way  into  the  heart  of  the  city.  The  company  plans  to  build  an 
electric  railway  to  connect  Cincinnati  and  Louisville,  passing  through  Coving- 

ton, Carrollton,  Owenton,  Gratz  and  other  towns.  The  distance  between  Louis- 
ville and  Cincinnati  is  110  miles.    A.  S.  Berry,  of  Covington,  is  interested. 

COVINGTON,  KY.— The  South  Covington  &  Cincinnati  Street  Railway 
Company  is  erecting  a  brick  addition  to  the  power  house  at  Eleventh  and 
Brighton  Streets,  in  Newport.   A  battery  of  new  boilers  will  be  installed. 
LOUISVILLE,  KY. — The  Louisville  Railway  Company  has  leased  a  block 

of  property  on  Seventh  Street  and  is  planning  to  erect  a  terminal  station  for 
the  interurban  lines  now  under  construction  and  contemplated.  The  im- 

provements will  not  be  made  at  once,  however. 

VERSAILLES,  KY.— Ground  has  been  broken  here  by  the  Bluegiass  Con- 
solidated Traction  Company  on  its  Lexington,  Versailles  and  Frankfort  line. 

MADISONVILLE,  KY.— It  is  said  that  plans  are  under  way  for  the  con- 
struction of  an  electric  railway  from  Madisonville  to  Farlington,  a  distance 

of  2  miles.    Local  lines  would  be  built  in  each  of  the  terminal  cities. 

NEWPORT,  KY.— The  Council  will  advertise  for  bids  for  electric  lines 
over  several  routes  in  Newport.  The  South  Covington  &  Cincinnati  Street 
Railway  Company  is  seeking  the  franchise. 

CUMBERLAND,  MD.-The  Cumberland  Electric  Railway  Company  has  ap- 
plied to  the  Council  for  additional  franchises. 

CUMBERLAND,  MD.— The  Westernport  &  Keyser  Traction  Company  has 
been  incorporated  to  build  an  electric  railway  along  the  Potomac  River  from 
Westernport  to  a  point  near  Keyser,  W.  Va.  The  capital  is  $20,000,  and  the 
incorporators  are:  James  L.  Luke,  of  Luke,  Md. ;  N.  U.  Bond,  of  Bond,  Md.; 
David  P.  Miller,  of  Cumberland,  Md. ;  Zadock  T.  Kalbaugh,  of  Piedmont,  W. 
\'a.,  and  James  C.  Watson,  of  Keyser,  W.  Va. 
NORTH  ADAMS,  MASS.— The  Hoosac  Valley  Street  Railway  Company  is 

to  build  a  new  bridge  at  Braytonville  on  its  line  to  Williamstown.  Investigation 
of  the  character  of  the  bridge  is  now  being  made.  The  town  of  Williamstown 
is  contemplating  erecting  a  bridge  of  which  the  street  railway  bridge  will 
be  a  part. 

.WORCESTER,  MASS.— The  Worcester  Consolidated  Street  Railway  Com- 
pany will  reconstruct  this  spring  a  portion  of  its  Leicester  line  r.nd  a  portion 

of  the  line  to  Lake  Quinsigamond.  On  the  Lake  Quinsigamond  line  95-lb. 
rails  are  to  be  used. 

WORCESTER,  MASS.— The  Railroad  Commissioners  have  approved  the 
locations  over  private  land  in  the  town  of  Holden,  secured  by  the  Worcester 
&  Holden  Street  Railway  Company. 

bOUTHBRlDGE,  MASS.— A  hearing  was  given  by  the  Selectmen  of  Brim- 
field  on  the  petition  of  the  Southbridge  &  bturbridge  Street  Railway  Com- 

pany for  a  location  needed  for  its  extension  from  Fiskdale  to  Palmer.  The 
Hartford  &  Worcester  Street  Railway  Company  has  asked  tor  the  .same  loca- 

tion and  exposed  the  petition.  The  Southbridge  &  Sturbridge  road  is  allied 
with  the  Worcester  &  Southbridge  Street  Railway  Company. 

PITTSFIELD,  MASS.— President  R.  D.  Gillett,  of  the  Western  Massachu- 
setts Street  Railway  Company,  says  that  the  line  from  Westfield  to  Lee  cannot 

be  completed  this  year.  It  is  proposed  to  build  from  Westfield  to  Huntington 
or  Chester  this  summer,  and  have  the  line  ready  for  operation  in  1904. 

WHITINSVILLE,  MASS.— Engineers  have  been  at  work  on  a  proposed  ex- 
tension of  the  Worcester  &  Blackstone  Valley  Street  Railway  from  Whitins- 

ville  to  East  Douglas  and  Maucliaug. 

WORCESTER,  MASS.— The  Boston  &  Worcester  Street  Railway  Company 
will  begin  at  once  the  construction  of  a  trestle  over  the  Boston  &  Albany  Rail- 

road tracks  in  Natick.  It  is  expected  to  have  the  work  done  and  a  portion  of 
the  line  in  operation  in  six  weeks. 

GREENFIELD,  MASS.— The  Greenfield,  Deerfield  &  Northampton  Street 
Railway  Company  has  petitioned  for  authority  to  increase  its  capital  stock  to 

$50,000. 
FALMOUTH,  MASS.— The  Railroad  Commissioners  have  issued  an  order 

authorizing  the  Cape  Cod  Street  Railway  Company  to  construct  its  proposed 
road  in  Falmouth. 

DUNSTABLE,  MASS.— Steps  are  being  taken  to  organize  a  company  to 
build  an  electric  railway  to  connect  Tyngsboro  and  Lunenburg.  The  proposed 
route  of  the  new  railway  is  via  Dunstable,  Pepperell  and  Townsend,  and  is 
about  IS  miles  in  length.  The  new  line  would  connect  Tyngsboro  with  the 
Boston  &  Nortliern  Street  Railway  Company's  system  of  tracks,  and  at  Lun- 

enburg it  would  connect  with  the  Fitchburg  &  Leominster  Street  Railway 
Company's  system.  It  is  proposed  to  capitalize  the  company  at  $200,000,  and 
the  proposed  name  of  the  company  is  the  Pepperell  &  Townsend  Street  Rail- 

way Company. 

NATICK,  MASS. — The  Selectmen  have  received  a  petition  from  the  South 
Middlesex  Street  Railway  Company  to  construct  a  connecting  linK  with  the 
Natick  &  Cochituate  Street  Railway  at  Union  Square,  Natick.  Both  roads  have 
been  recently  merged,  and  if  the  petition  is  granted  a  through  line  will  be 
given  from  Boston  to  Worcester  on  the  south  side  of  the  Boston  &  Albany 
tracks,  the  Boston  &  Worcester  Street  Railway,  now  under  construction,  con- 

trolling the  traffic  on  the  north  side. 

FALL  RIVER,  MASS.— The  rumor  is  revived  that  the  Watuppa  branch  of 
the  New  York,  New  Haven  &  Hartford  Railroad  is  to  be  equipped  with  elec- tricity. 

I 
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The  Effect  of  Interurban  Terminals  on  Business 

A  large  department  store  at  Danville,  111.,  recently  moved 
from  its  previous  location  to  a  point  at  the  terminus  of  the  new 

interurban  line,  and,  further  than  this,  secured  another  building- 
adjacent  to  the  store,  which  it  offered  as  an  interurban  pas- 

senger and  express  terminal  station  to  the  railway  company 

free  of  cost.  The  managers  of  this  store  evidently  appreciated 
the  value  of  being  near  an  interurban  terminal  as  much  as  did 
a  number  of  merchants  at  Toledo,  who  got  together  and  secured 
an  interurban  waiting  room  in  the  neighborhood  of  the  business 

district.  The  results  in  both  cases  have  justified  the  expendi- 
ture by  the  merchants,  and  this  experience  should  prove  a 

valuable  suggestion  to  enterprising  business  men  elsewhere. 

Rapid  Transit  Legislation 

The  municipal  administration  and  the  Rapid  Transit  Com- 
mission, of  New  York,  have  reached  a  very  wise  decision  in 

withdrawing  their  demands  for  legislation  enabling  them  to 
extend  their  operations  and  powers.  The  movement  displayed 
lamentable  weakness  from  the  beginning,  when  it  was  admitted, 
in  a  communication  accompanying  the  proposed  bills,  that 
Mayor  Low  and  his  associates  did  not  know  wliat  they  wanted, 
but  thought  something  ought  to  l)c  done.  The  Mayor  is  quoted 

as  explaining  the  latest  development  by  saying  that  by  putting 
ofY  action  for  a  year  he  hopes  to  be  able  to  formulate  a  definite 

plan,  based  upon  the  needs  of  the  city  as  they  shall  be  demon- 
strated in  the  meantime.  The  utter  incompetency  of  city 

officials  to  deal  with  large  problems  is  well  illustrated  in  this 

experience.  They  never  anticipate  the  city's  requirements,  and, 
in  this  instance  at  least,  they  haven't  even  sufficient  grasp  of 
the  situation  to  appreciate  fully  the  urgent  needs  that  have 

Ipng  been  experienced  and  are  generally  recognized  outside  of 
icial  circles. 
\ 

The  Small  Town  and  the  Interurban 

Tl^ere  seems  to  have  been  some  misconception  in  the  past  as 

connecting  it  with  a  neighboring  city.  Usually  the  community 
to  the  effect  of  building  an  interurban  line  through  a  smalltown, 
has  been  anxious  for  such  connection,  but  there  has  sometimes 

been  opposition  on  the  part  of  merchants  in  the  small  town, 
because  of  their  belief  that  some  of  their  trade  will  leave  them 

when  frequent  communication  with  a  larger  center  is  estab- 
lished. Of  course,  no  general  rule  would  apply  in  all  cases,  but 

experience  of  the  Rockford  &  Interurban  Railway  Company, 

which  joins  Rockford  and  Belvidere,  111.,  is  worth  noting.  In 
this  case  there  seemed  to  be  an  impression  in  the  minds  of  some 
of  the  merchants  in  the  small  towns  that  the  building  of  the 

electric  railway  connecting  them  to  a  larger  city  was  not  desir- 
able, but  a  few  hours  spent  in  watching  the  arrival  of  the  inter- 

urban cars  and  noting  the  number  of  packages  in  the  hands  of 
those  who  had  been  shopping  in  Rockford,  disclosed  the  fact 
that  the  retail  business  taken  away  from  the  smaller  town  was 
insignificant,  while,  on  the  other  hand,  it  was  demonstrated  by 
the  freight  which  was  shipped  into  the  smaller  town,  over  the 
electric  line,  that  its  merchants  were  greatly  benefited  by  being 

able  to  get  orders  from  the  wholesale  houses  in  the  larger 
city  more  promptly  than  was  ever  dreamed  of  when  there  was 
only  a  steam  road  connection  between  the  two  towns.  It  is  by 
virtue  of  its  frequent  service,  accommodating  local  business, 
that  the  electric  railway  prospers  both  as  regards  passenger  and 
freight  earnings. 

Steam  Turbines  for  Railway  Service 

There  are  now  three  types  of  steam  turbine  before  the  public, 
the  Parsons,  De  Laval  and  Curtis,  and  only  last  week  we 
described  a  fourth,  the  Rateau,  which  is  making  a  place  in 

European  practice.  The  mere  existence  of  these  rival  types 

sufiiciently  attests  the  importance  of  the  subject  and  the  con- 
fidence of  conservative  engineers  in  the  future  of  the  art.  To 

go  no  farther,  one  does  not  find  the  Westinghouse  and  General 
Electric  Companies  going  to  the  large  expense  of  preparing  to 
manufacture  and  deliberately  standing  behind  heavy  apparatus 
of  doubtful  utility.  The  tests  which  have  already  been  made 

are  quite  sufficient  to  show  the  high  economy  which  the  tur- 
l)inc  can  attain,  an  economy  which  is  particularly  striking  when 

put  upon  an  electrical  basis.  Broadly,  it  has  been  demonstrated 
that  the  steam  turbine  in  any  of  its  commercial  types  is  the 

e(|ual  in  efficiency  of  a  first-class  triple-expansion  condensing 
engine  at  full  load,  and  its  superior  at  light  loads,  owing  to  the 
much  smaller  frictional  losses.  Moreover,  the  turbine  is  lighter 
and  more  compact  than  the  engine,  and  its  attached  dynamo 

shares  the  same  advantages.  LTltiniately  it  is  also  bound  to  be 

cheaper  than  the  engine,  although  at  present  heavy  develop- 
ment charges  tend  to  keep  up  its  price.    With  this  most  for- 
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midable  array  of  advantages  the  future  of  the  turbine  would 
seem  to  be  assured  unless  practical  experience  shall  disclose 
faults  of  which  there  is  now  no  hint.  It  is  well,  therefore,  to 

consider  in  particular  the  adaptability  of  turbine  generators 
to  electric  railway  service. 

The  most  obvious  weak  point  of  the  steam  turbine  is  its  very 
high  rotative  speed.  A  moderate  increase  in  speed  is  a  distinct 
gain  in  prime  movers  for  electrical  purposes,  since  peripheral 
speed  is  by  far  the  cheapest  method  of  getting  electromotive 
force.  We  have  long  been  of  the  opinion  that  engine  builders 
have  been  too  conservative  in  the  matter  of  speed,  thereby 

increasing  needlessly  the  cost  of  direct-coupled  generators. 
But  the  leap  in  speed  from  the  fastest  running  large  engine  to 
the  slowest  turbine  is  a  prodigious  one. 

In  all  impulse  turbines  the  condition  of  maximum  economy 
demands  that  the  peripheral  speed  of  the  buckets  shall  be  about 

one-half  the  spouting  velocity  of  the  fluid.  This  requirement 
is  severe  enough  with  high-pressure  water,  but  with  steam, 
which  has  a  spouting  velocity  at  150  lbs.  per  square  inch,  into 
vacuum  of  about  4000  ft.  per  second,  the  situation  is  vastly 
more  difficult.  It  means  normally  something  like  10,000  r.  p.  m. 
for  a  runner  3  ft.  in  diameter.  To  keep  the  speed  within  bounds 
the  Parsons,  Curtis  and  Rateau  turbines  expand  the  steam 

axially  through  a  series  of  bucket-wheels,  so  that  the  pressure 
difference  on  the  two  sides  of  any  one  shall  not  call  for  such 

an  extreme  velocity.  In  the  De  Laval  form  the  speed  of  the 

runner  is  reduced  by  means  of  a  worm  gear,  thus  introducing 
mechanical  losses  to  replace  some  steam  losses  incurred  in  the 
other  types,  but  finally  reaching  about  the  same  economy,  so 
far,  at  least,  as  present  tests  indicate.  But  the  upshot  of  the 
matter  is  that  in,  for  instance,  the  Curtis  turbine,  which,  as 

turbines  go,  is  of  very  moderate  speed,  the  500-kw  turbine 
generator  runs  at  1800  r.  p.  m.,  and  the  5000  kw  at  500  r.  p.  m. 
Bearing  in  mind  that  at  such  speeds  the  generators  are  of  small 
dimensions,  these  conditions  have  no  especial  terror  for  the 

engineer ;  but  even  these  relatively  moderate  speeds  stagger 
the  commutator  builder,  so  that  at  present  practically  the  whole 
development  of  large  turbine  generators  is  in  the  direction  of 

alternating-current  apparatus.  This  is  the  most  important 
present  limitation  of  the  steam  turbine  in  railway  service. 

For  plants  designed  for  the  distribution  of  power  to  sub- 
stations with  rotaries  the  turbo-generator  has  obvious  merits. 

Its  life  has  not  yet  been  determined  by  experience,  but  it  ought 
to  be  good  if  the  peripheral  speed  is  not  pushed  too  high.  We 
have  heard  of  but  one  turbine  which  has  gone  to  pieces,  and 
until  the  exact  cause  is  finally  settled  we  should  classify  it  with 
the  blowing  out  of  a  cylinder  head  or  such  like  accidents  to 
engines.  The  gyrostatic  action,  which  is  somewhat  to  be 
dreaded  in  marine  practice,  is  absent  in  stationary  work,  and 
the  problem  of  long  life  and  safety  merely  resolves  itself  into 

conservative  design.  If,  by  care  and  skill  in  attention  to  engi- 
neering details,  it  proves  possible  to  build  turbo-generators  for 

continuous  current  of  a  few  hundred  kilowatt  capacity,  an 

enormous  new  field  of  activity  will  be  opened.  In  many  in- 
stances railway  practice  demands  the  transmission  of  power  to 

rotaries,  and  in  this  field  the  turbine  has  already  found  an 

important  place.  If  the  successful  alternating-current  railway 
system  appears,  so  that  current  from  turbo-generators  can  be 
used  directly,  the  engine  will  have  to  show  cause  for  continued 
existence,  but  so  long  as  continuous  current  is  the  mainstay 

of  electric  railway  work,  and  turbo-generators  can  only  furnish 
it  indirectly,  they  are  far  from  fully  meeting  general  railway 
requirements.  The  next  few  years  will  be  rich  in  experience 
with  steam  turbines,  and  many  problems  now  unsolved  will  be 

settled.  We  earnestly  hope  that  a  determined  effort  will  be 

made  to  adapt  the  turbine  to  conveniently  meeting  the  con- 
ditions of  continuous-current  generation.  Even  at  some  loss  of 

efficiency  the  turbine  would  compete  on  even  terms  with  all 

but  the  best  engines,  and  if  the  hopes  of  its  friends  are  any- 
where nearly  fulfilled  it  would  give  even  these  a  hard  rub. 

Responsibility  in  Strikes 

The  amicable  arrangement  between  the  new  management  of 

the  Manhattan  Elevated  system  and  the  employees  who  re- 
cently threatened  to  go  on  strike,  is  a  source  of  gratification  to 

all  who  are  interested  in  maintaining  the  highest  efficiency  of 

service  and  the  complete  development  of  the  transportation 

facilities  of  New  York,  as  well  as  to  the  business  interests  gen- 

erally and  the  employees.  Any  interruption  of  service  in  this 

community  would  be  a  public  calamity,  and  a  strike  at  this  time 

particularly  would  be  most  unfortunate,  as  the  transformation 

of  the  system  from  steam  to  electric  operation  is  not  yet  com- 

plete. Complications  might  arise  which  would  be  construed 
as  the  fault  of  the  new  motive  power,  although,  so  far  as  can 

1)6  learned,  neither  the  motormen  nor  the  attendants  at  the 

power  plant  and  sub-stations  contemplated  joining  the  move- 
ment. The  new  officials  have  displayed  rare  tact  and  good 

judgment  in  the  settlement  of  the  threatened  strike,  and  while 

maintaining  a  dignified  and  conservative  position  throughout 

they  have  shown  appreciation  of  their  duty  toward  the  public 

and  consideration  for  the  men  which  entitle  them  to  the  re- 

spect and  confidence  of  the  entire  community. 

Pending  the  settlement  of  the  controversy  the  comments  of 

the  daily  newspapers  upon  certain  features  of  the  ques- 
tion were  interesting,  although  not  always  instructive  and 

edifying.  The  lack  of  principle  among  the  New  York  daily 

newspapers  is  never  so  apparent  as  when  there  is  an  op- 
portunity to  hammer  a  big  corporation,  and  thus  appeal 

to  the  prejudices  of  the  worst  elements  of  the  community. 

Probably  the  attitude  of  these  yellow  sheets  has  much  to 

do  with  the  disregard  for  property  rights  that  prevails 

among  the  ignorant.  At  any  rate,  it  is  rather  significant  that 

in  all  the  newspaper  discussion  of  strikes  which  are  far-reach- 

ing in  their  effects  upon  the  community,  especially  those  which 

interrupt  transportation  in  large  cities,  so  much  is  said  about 

the  responsibility  of  the  corporations  to  the  public,  while  there 

is  scant  recognition  of  the  reciprocal  obligations  on  the  part  of 

employees.  We  are  constantly  reminded  that  the  men  have  a 

right  to  better  their  condition  and  quit  work  if  their  employers 

do  not  meet  their  demands,  and  to  this  we  willingly  give  assent 

if,  at  the  same  time,  the  right  of  the  corporation  be  admitted 

to  reject  the  demands  of  the  men  and  fill  their  places  by  others. 

When  the  argument  is  taken  to  another  plane,  however,  be- 
cause of  the  public  character  of  the  service  performed  by  the 

corporations  and  the  valuable  franchises  and  privileges  con- 

ferred upon  them  by  the  municipalities,  new  conditions  are 

presented,  and  in  all  fairness  corresponding  restraints  and 

restrictions  must  be  imposed  upon  employees  after  the  manner 

of  other  public  servants. 

In  the  threatened  strike  on  the  Manhattan  there  was  a  lot  • 

of  sympathy  expressed  by  people  who  had  been  misled  by  the 

stories  printed  in  the  daily  papers.  The  facts  do  not  warrant 

these  effusions.  The  employees  affected  were  not  skilled 

mechanics,  and  their  duties  did  not  involve  any  considerable 

training.  Their  places  could  be  filled  on  short  notice  without 

any  serious  inconvenience  or  interruption,  and  for  the  most 

part  their  duties  could  be  performed  by  boys  or  old  men.  Con- 

sequently, the  rate  of  wages  was  necessarily  low,  yet  it  was 
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fair  remuneration,  everything  considered.  The  company 
always  had  a  long  list  of  applicants  for  these  positions,  and  the 
present  employees  evidently  value  them  much  more  than  they 
cared  to  admit,  for,  in  spite  of  their  protests  and  petitions,  they 
had  taken  steps  to  prevent  others  from  filling  the  places  which 

they  intended  to  vacate,  and  thus  force  the  company  to  rein- 
state them  upon  the  terms  of  the  Union.  Fortunately,  the  crisis 

was  passed  without  a  conflict,  and  the  people  of  New  York 
were  spared  the  discomforts,  dangers  and  losses  which  would 

accompany  a  struggle  of  this  kind. 

The  Block  Signal  Problem 

We  have  of  late  called  attention  to  the  rapid  approximation 
of  certain  classes  of  interurban  roads  to  ordinary  railways,  and 

the  difliculties  arising  from  the  present  transitorial  state  of 
things.  In  nothing  do  these  kinships  and  differences  appear 
more  clearly  defined  than  in  the  matter  of  block  signalling, 
train  despatching  and  safety  precautions  in  general.  Some  of 

these  matters  have  been  most  effectively  discussed  in  the  ad- 
mirable series  of  papers  b}'  Mr.  Gonzenbach,  which  has  just 

been  completed  in  our  columns.  But  Mr.  Gonzenbach's  inter- 
urban road  is  of  a  class  which  involves  no  nice  questions  in 

these  particulars,  being,  as  it  is,  a  more  than  usually  well-built 
ordinary  railroad,  hoofs,  horns  and  tail  complete,  although 

operated  by  electric  power.  It  represents  a  type  which  is  be- 

coming increasingly  numerous,  and  which  is  entirely  well  de- 
fined. As  regards  block  signals  and  all  other  safety  devices  it 

is  quite  on  all  fours  with  well  regulated  railroads  in  general, 

save  as  one  system  or  another  may  prove  convenient  in  ap- 
plication in  any  given  case.  We  wish  that  such  roads  would 

take  Mr.  Gonzenbach's  very  good  advice  and  govern  them- 
selves accordingly.  The  horrible  example  of  train  despatching 

methods  which  he  cites  is,  however,  not  overdrawn,  and  many 
a  road  is  in  not  much  better  care  than  he  indicates.  However, 

the  needs  and  duties  in  the  premises  are  so  clear  that  the  whole 

matter  can  safely  be  trusted  to  right  itself  in  due  season,  and 
rather  quickly  at  that. 

It  is  not  with  such  roads  that  our  present  remarks  have  to  do, 
but  with  the  vastly  greater  number  that  are  extensions  of 
suburban  roads  or  lie  in  the  extensive  debatable  territory  that 

is  between  suburban  lines  and  Mr.  Gonzenbach's  interurban. 
Such  constitute  the  vast  majority  of  ordinary  interurban  roads, 

and  they  present  a  good  many  interesting  problems  in  practical 
railroading.  They  often  run  at  high  speeds  over  part  of  the 
line,  even  over  public  roads,  have  numerous  grade  crossings, 
and  are  single  track,  so  that  they  involve  the  usual  troublesome 

conditions  of  single-track  operation.  These  are  the  roads 
which  have  to  face  really  very  complicated  questions  when  it 
comes  to  block  signals  and  other  requirements  of  practical 
railroading.  If  they  are  classed  with  ordinary  steam  roads  they 
are  burdened  with  a  mass  of  costly  methods  and  appurtenances 
which  they  need  no  more  than  a  cat  needs  two  tails.  If,  on  the 
other  hand,  they  are  classified  with  ordinary  street  railways 
they  do  not  meet  their  fair  share  of  railway  responsibilities. 
For  example,  we  know  of  interurban  lines  which  run  cars  at 
good  speed  but  infrequently  over  a  clear  and  easy  line.  They 
need  only  a  proper  and  very  simple  system  of  turnouts  and 

signals  thereat,  together  with  a  tolerable  amount  of  common 
sense  in  operation  to  make  them  as  safe  as  anything  in  the 
railroading  line  can  be  made.  On  the  other  hand,  tliere  are 
plenty  of  roads  where  the  rolling  stock,  schedules  and  speeds 
are  such  that  a  very  perfect  and  elaborate  safety  system  will 
hardly  be  too  much  to  expect.   The  fundamental  question  that 

lies  at  the  root  of  the  matter  of  safety  is  the  degree  of  control 
under  which  the  cars  or  trains  can  be  kept  with  respect  to  the 
schedule.  So  the  fundamental  matter  begins  with  the  schedule. 

No  road  gets  into  trouble  with  trains  that  preserve  their  regular 
schedule — it  is  the  strays  and  extras  that  make  all  the  trouble. 
A  clear  and  well  kept  schedule  is  of  the  utmost  importance  in 

interurban  work,  merely  as  a  matter  of  traffic-getting  and  for 
the  convenience  of  the  public,  but  it  is  also  most  unnecessary 

as  tending  to  safe  operation. 
We  are  of  the  opinion  that  the  cars  are  often  too  hard  pushed 

on  interurban  lines.  A  high  daily  mileage  is,  of  course,  desir- 
able, on  the  ground  of  economy,  but  it  can  easily  be  overdone. 

If  a  car  has  to  be  pushed  in  order  to  make  its  required  schedule 

it  is  likely  to  lose  the  schedule  on  small  provocation,  and  it  then 
becomes  a  source  of  anxiety  and  sometimes  of  danger.  More 
than  this,  it  often  does  not  get  proper  care  and  inspection,  and 

is  likely  to  cost  heavily  in  repairs.  Modern  car  equipments  are 
wonderfully  reliable  and  durable,  but  a  car  kept  on  the  jump 
all  the  time  is  generally  not  in  the  best  possible  condition.  A 

little  easing  up  in  the  mileage  means  added  power  to  hold  the 
schedule  and  everything  in  better  condition  when  an  emergency 
comes.  Then,  too,  driving  a  car  to  its  limit  in  mileage  generally 

implies  a  pretty  high  maximum  speed.  It  is  all  well  enough 
to  have  an  equipment  giving  a  maximum  speed  of  40  miles  or 

50  miles  per  hour  on  the  level,  but  save  on  roads  of  the  class 
described  by  Mr.  Gonzenbach  such  capacity  for  speed  is  usually 
neither  necessary  nor  advisable.  And  in  any  event  the  braking 

power  at  command  must  be  based  not  on  the  schedule  speed  but 
the  maximum  speed.  Few,  even  among  practical  railway  men, 
have  any  adequate  idea  of  the  space  required  for  stopping  a 
modern  interurban  car  even  of  the  lighter  types.  At  even  20 

miles  per  hour,  with  first-class  power  brakes,  the  car  is  likely  to 

run  at  least  a  couple  of  hundred  feet  before  stopping,  and  gen- 
erally will  exceed  this  distance,  so  that  a  car  which  is  under 

admirable  control  at  10  miles  or  12  miles  per  hour  suddenly 

seems  to  run  wild  when  any  emergency  stop  at  high  speed  is 

attempted.  Bearing  these  facts  in  mind  it  seems  to  us  that  a 
sound  conservatism  in  the  matter  of  schedule  and  maximum 

speeds  will  reduce  very  greatly  the  risks  of  interurban  opera- 
tion, and  will  enable  many  a  road  now  wondering  what  on  earth 

to  do  for  a  safety  system,  to  meet  the  requirements  of  its 

situation  by  comparatively  simple  and  inexpensive  means.  It 
is  not  always  wise  poHcy  to  play  the  limit. 

Automobiles  for  City  Traffic 

When  it  was  proposed  to  adopt  automobiles  at  the  St.  Louis 

Exposition  for  transportation  about  the  grounds  to  the  ex- 
clusion of  the  modern  electric  railway  it  was  thought  that  the 

limit  had  been  reached,  but  now  a  much  more  extravagant  idea 

is  suggested  in  the  plan  submitted  to  the  Rapid  Transit  Com- 
mission of  New  York  for  the  general  use  of  conveyances  of 

this  kind  on  the  streets  of  Manhattan.  The  matter  might 

be  looked  upon  as  a  joke  if  it  were  not  apparent  that  the  whole 
scheme  is  probably  an  advertising  dodge,  as  the  promoters  must 
be  aware  of  the  fact  that  it  is  entirely  impracticable.  The 

people  of  New  York  are  trying  to  regulate  vehicular  traffic 
in  the  business  district,  and,  during  the  busiest  parts  of  the  day. 

are  even  contemplating  the  banishment  of  certain  classes  of 
conveyances  which  now  cumber  the  highways.  It  is  needless 

to  say  that  a  proposition  which  will  make  these  efforts  futile 
will  never  receive  their  sanction  and  support.  A  good  many 

wild-cat  ideas  have  been  thrust  upon  the  Rapid  Transit  Com- 
mission, but  never  one  with  less  excuse  for  occupying  their  time 

than  the  automobile  suggestion. 
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OHIO  CENTRAL  TRACTION  SYSTEM 

In  carrying  out  its  project  of  ultimately  extending  the  Cleve- 
land &  Southwestern  system  to  connect  with  a  line  running  into 

Columbus,  thus  forming  a  through  Cleveland-Columbus  line, 
the  Pomeroy-Mandelbaum  syndicate  of  Cleveland  decided  first 
to  occupy  the  prosperous  territory  between  Mansfield,  Crestline 
and  Galion,  since  this  portion  of  the  route  seemed  likely  to 
receive  attention  from  others  unless  promptly  taken  up.  The 
Mansfield,  Crestline  &  Galion  Railway  pool  was  formed  among 
the  members  of  the  syndicate  and  the  road  was  built,  although 
no  company  was  formally  organized. 

About  the  same  time  the  Ohio  Central  Traction  Company, 
an  independent  organization,  operating  a  line  from  Bucyrus  to 
Galion,  decided  to  extend  north  to  Crestline.    Both  projects 

MAP  OF  OHIO  (.  ENTKA],  TRACTION  COMTANV 

were  granted  rights  of  way  and  franchises,  and  both  did  con- 
siderable grading.  After  some  delays  an  arrangement  was 

made  whereby  the  Ohio  Central  Traction  Company  sold  its 
entire  property  and  the  two  projects  were  amalgamated.  The 
Mansfield,  Crestline  &  Galion  line  has  just  been  completed,  and 

it  is  now  operated  as  a  part  of  the  Ohio  Central  Traction  Com- 
pany, through  connection  being  made  from  Bucyrus  to  Mans- 
field. A  line  from  Wellington  to  Mansfield  is  now  being  built 

to  connect  the  new  road  with  the  Cleveland  &  Southwestern, 

and  this  extension,  in  connection  witli  a  proposed  road  to  Dela- 

right  of  way,  the  greater  portion  a  cross-country  line,  from 
30  ft.  to  50  ft.  wide,  being  enclosed  on  both  sides  with  American 
Steel  &  Wire  fencing. 
The  syndicate  was  desirous  of  operating  throughout  the 

system  on  a  high-speed  schedule,  but  at  Crestline,  the  Town 
Council  made  the  rather  unsual  demand  that  the  line  be  built 

through  the  main  street  of  the  town.  As  this  would  necessitate 
crossing  the  Pennsylvania  main  line  on  entering  and  leaving 
town,  the  company  declined  to  accede  to  the  demand,  and  failing 
to  secure  any  better  terms  settled  matters  by  quietly  buying  a 

private  right  of  way  through  the  town,  paralleling  the  Penn- 
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ware  or  Marion,  will  complete  the  chain  of  lines  between 
Cleveland  and  Columbus. 

The  old  Ohio  Central  line  between  Bucyrus  and  Galion,  12 
miles,  follows  the  highway,  but  the  new  portion  was  built  by  the 
syndicate  in  .accordance  with  its  established  practice  on  private 

TYPICAL    ROAD,    TRACK    AND    OVERHEAD  CONSTRUCTION 
THROUGH   PRIVATE  RIGHT   OF  WAY 

sylvania  tracks  on  the  side  which  would  not  necessitate  crossing 
the  steam  road. 

ROADBED  CONSTRUCTION 

The  new  roadbed  follows  steam  practice  very  closely.  The 

country  is  comparatively  level,  but  there  are  numerous  ravines, 
and  this  has  made  necessary  a  number  of  heavy  fills,  several  of 
which  are  over  30  ft.  high.   One  of  these,  showing  the  standard 

type  of  stone  culvert  adopted,  is  illus- 
trated herewith.    There  are  several 

riveted  I-beam  and  girder  bridges,  but 
none  of  any  great  length.    There  are 

several  good-sized  cuts,  and  the  maxi- 
mum grade  has  been  brought  down  to 

2  per  cent.    The  same  standard  also 
obtains  on  the  old  portion  of  the  road, 
where  a  large  amount  of  betterments 
have  been  made  during  the  last  year. 
The  roadbed  is  built  high,   and  is 
drained  where  necessary  with  extra 
strong  tile.    Gravel  ballast  was  used, 
placed  8  ins.  under  the  ties.    A  very 
fine  gravel  bed  was  purchased  about  a 
mile  from  the  main  line.    The  ballast 

is  handled  by  a  steam  shovel,  and  is 
carried  in  bottom-dump  cars,  hauled 

by  an  electric  locomotive  built  for  the  work.    Rails  are  60-lb., 
30-ft.  and  60-ft.  lengths,  laid  on  5-in.  x  6-in.  x  7-ft.  oak  ties. 
Four  bolt  fish-plates  are  used  with  Chase-Shawmut  0000  bonds 
soldered  to  the  rail.    The  track  is  cross-bonded  every  100  ft., 
and  on  frogs  and  at  switches  long  cross  bonds  and  cables  are 
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used.  No.  10  frogs  with  spring  switches  and  low-stand  targets 
are  used  at  turnouts.  Turnouts  have  85  ft.  leads  and  are  500  ft. 
long,  the  entire  line  being  laid  out  for  half  hourly  schedule. 

OVERHEAD  WORK 

The  Bucyrus-Galion  line  had  very  good  cross-suspension 
overhead  construction,  but  side-arm  brackets  were  adopted  for 
the  new  portion.  Poles  are  35  ft.  tall  with 

6-in.  tops.  At  present  there  is  one  four-pin 
cross-arm  for  feeder  and  telephone,  and  there 
is  space  at  the  top  for  high-tension  transmis- 

sion, which  will  be  installed  when  the  througii 

system  is  connected  up.  Brackets  are  of  9-ft. 
lYz-in.  pipe,  with  flexible  trolley  suspension 
and  overhead  brace.  All  of  these  parts  were 

furnished  by  the  Ohio  Brass  Company,  Mans- 
field. Double  000  figure  8  trolley  wire  is  used  ; 

a  special  wire  furnished  by  the  Roebling 

Company,  being  drawn  extra  hard  and  hav- 
ing a  tensile  strength  of  50,000  11)S.  per  square 

inch.  Extra  long  bronze  clinch  bars  are  used 

in  holding  it,  and  extra  long  clincher  coup- 
lings with  pins  and  a  small  amount  of  solder 

are  used  for  joints  every  half  mile.  Strain 
guys  are  used  at  every  joint,  and  at  the  top 
and  bottom  of  every  hill  and  at  each  end  of 
curves.  Strain  guys  are  supported  by  two 
extra  heavy  poles  on  the  opposite  side  of  the 
track.  An  extra  hanger  is  used  on  each  side 

of  the  trolley  wire  so  that  the  trolley  pole  can- 
not wedge  between  the  trolley  wire  and  the 

guys.  Poles  are  set  at  such  a  rake  or  angle 
that  the  weight  of  the  pole  will  balance  the 

weight  of  trolley  wire.  Garten-Daniels  light- 
ning arresters,  two  in  series,  are  inserted 

every  mile.  Carbon  points  are  set  very  close,  and  whenever 
possible  they  are  located  near  streams  and  ditches,  so  that  good 
ground  is  obtained  by  driving  a  long  iron  pipe  into  the  bed  of 
the  creek  and  soldering  the  ground  wire  to  the  top  of  pipe. 

The  power  house  of  the  old  company  at  Gallon  has  been  re- 
tained, and  from  Gallon  to  Bucyrus  there  is  a  300,000  circ. 

mil.  and  a  0000  feed.    From  Gabon,  leading  toward  Mansfield, 

able  noise.  Telephones  in  boxes  are  located  at  every  switch, 

giving  connection  with  the  despatcher's  office  at  Gallon.  The 
outfit  used  was  furnished  by  the  Rawson  Telephone  Company, 
Elyria,  Ohio.  In  running  cars  the  conductor  takes  the  message 
and  delivers  it  to  the  motorman  on  blanks  provided  for  the 

purpose. Entering  Mansfield,  cars  operate  for  I'/S  miles  under  traffic 

OVERHEAD   CONSTRUCTION   AT   SIDING   AND   BOX    FOR  TELEPHONE  IN 
DESPATCHER'S  SYSTEM 

arrangement  over  the  tracks  of  the  Citizens'  Railway,  Light  & 
Power  Company,  which  operates  city  cars  as  well  as  an  inter- 
urban  line  to  Shelby,  12  miles  north.  The  city  line  is  single 

track,  and  the  slow-going  city  cars  caused  serious  delays 
to  the  incoming  Ohio  Central  interurbans.  To  obviate  this 

an  automatically-operated  block  system  with  red  and  white 
lights  has  been  installed.  On  reaching  the  city  tracks  the  trolley 
trips  an  overhead  switch  which  throws  red  lamps  at  various 
points  on  the  city  line.  The  device  has  reduced  the  running 
time  into  Mansfield  by  about  one-half,  the  only  difficulty 

thus  far  experienced  being  where  the  system  has  been  "knocked 
out"  by  lightning  in  the  vicinity. 

PUBLIC    SQUARE    AT  GALION 

there  are  two  300,000  circ.  mil.  feeders,  and  from  Mansfield 
leading  toward  Crestline,  a  distance  of  3  miles,  there  is  a 
500,000  circ.  mil.  feeder.  A  small  amount  of  power  for  this 

end  is  rented  from  the  Mansfield  Citizens'  Railway,  Light  & 
Power  Company.  All  of  these  feeders  except  the  0000  are  of 
aluminum,  and  their  size  is  expressed  in  copper  equivalent. 

SAFETY  PRECAUTION 

The  telephone  despatching  system  has  a  No.  10  iron  circuit, 
which  is  transposed  every  ten  poles,  to  do  away  with  undesir- 

FEATURES  OF  OPERATION 

Cars  run  to  the  Public  Square  in  Mansfield,  where  there  is  a 
large  Y.  At  Bucyrus,  which  is  a  much  smaller  town  than 
Mansfield,  the  company  has  had  a  long  standing  controversy 

over  installing  a  Y  for  turning  cars.  The  Council  has  rc- 
])eatedly  declined  to  grant  any  concessions  and  this  necessitates 
the  operation  on  that  end  of  old  double-end  cars.  Through 
passengers  change  to  the  handsome  new  cars  at  the  loop.  The 
company  maintains  that  it  is  very  anxious  to  operate  the  new 
cars  throughout  the  entire  line,  and  will  do  so  as  soon  as  it  can 
secure  facilities  for  turning  them. 

ROLLING  STOCK 

The  new  cars,  five  in  number,  are  50  ft.  over  all,  8  ft.  10  ins. 
wide,  with  5-ft.  vestibules  at  both  ends.  Three  of  them  have 
smoking  compartments  and  two  are  fitted  for  baggage  and 
express.  The  bodies  were  built  by  the  St.  Louis  Car  Company, 

and  they  have  St.  Louis  rattan  walk-over  seats,  toilet  rooms, 
water  coolers,  Smith  hot-water  heaters  mounted  in  front.  The 
interior  finish  is  mahogany.  They  are  equipped  with  St.  Louis 

electric  headlights,  Christensen  air  brakes,  Nichols-Lintern  air 
Sanders,  Dorner  &  Dutton  scrapers  and  the  new  interurban 



6i8 STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  17. 

type  of  Providence  fender.  Bodies  are  mounted  on  St.  Louis 

extra  heavy  M.  C.  B.  pattern  trucks,  having  7-ft.  wheel  base 
and  inside-hung  brakes.  Five-inch  axles  are  used,  and  power 
is  supplied  by  four  No.  34  50-hp  Lorain  steel  motors,  controlled 

FREIGHT    LOCOMOTIVE    AND    W<.)RK  CAR 

by  a  No.  68  Lorain  steel  controller.  The  old 

Ohio  Central  cars,  three  in  number,  are  38  ft. 
over  all,  and  are  equipped  with  two  No.  58 
General  Electric  motors  and  K-14  controllers 
at  both  ends.  They  are  mounted  on  Brill 
maximum  trucks  and  have  hand  brakes. 

There  is  a  38-ft.  open  car  equipped  with  two 
No.  58  General  Electric  motors  and  K-14 
controllers,  and  three  open  trailers.  In  ad- 

dition there  are  also  a  Taunton  snow-plow 
equipped  with  two  No.  38  Lorain  steel  motors 
and  No.  68  controllers,  and  a  home-made 
freight  locomotive.  Tliis  is  equipped  with 
four  No.  34  Lorain  steel  motors,  St.  Louis 

M.  C.  B.  extra  heavy  trucks,  5-in.  axles  and 
one  controller  mounted  in  the  pilot  house  in 
Ihe  center  nf  llic  car.    Thv  lucnmotive  '^nuls 

are  three  tracks  in  each  of  these  houses,  and  there  is  storage 
space  for  eighteen  large  cars.  Both  structures  have  pits,  and 
the  end  of  one  of  the  houses  is  partitioned  off  for  a  repair 
shop  and  a  blacksmith  shop.  There  is  a  loop  around  the  entire 
group  of  buildings.  The  special  work  for  houses  and  loop  was 
furnished  by  the  Cleveland  Frog  &  Crossing  Company. 

The  power  house  proper  is  divided  in  the  center  by  a  fire- 
proof wall,  and  the  engine  room  has  a  large  basement.  The 

floor  is  concrete,  resting  on  Lbeams.  Engine  foundations  are 
of  brick.  The  power  equipment  installed  in  1899  for  the 
original  road  consisted  of  two  Slater-Corliss  engines,  rated  at 

225  hp,  belted  to  150-kw  General  Electric  600-volt  direct-cur- 
rent generators,  and  at  present  these  are  operating  the  entire 

29)S  miles  of  road,  except  for  the  small  amount  of  current 
leased  at  the  Mansfield  end. 

In  planning  for  additional  power  equipment  Walter  H. 

Abbott,  consulting  engineer  for  the  Pomeroy-Mandelbaum 
properties,  was  confronted  with  the  fact  that  within  a  year  or 
two  the  Wellington-Mansfield  section  would  be  built,  and  it 
would  then  be  essential  to  adopt  the  high-tension  system  of 

POWER  PLANT  AND  CAR  SHEDS 

a  train  of  six  hopper-bottom  ballast  cars  and  is  also  used  for 
switching  coal  cars  to  and  from  the  power  house  at  Gallon, 
where  there  is  track  connection  with  the  Big  Four  Railway. 

POWER  PLANT  AND  CAR  HOUSES 
The  power  house  and  two  car  houses  at  Gallon  are  con- 

nected, one  of  the  car  houses  having  recently  been  built.  There 

ENGINE    ROOM    IN    ̂ lAIN    POWER  PL.\NT 

transmission  and  install  large  alter- 
nating-current units  at  the  Gallon 

station.  There  was  space  in  the  Gallon 
house  for  but  one  unit  of  the  type  and 

capacity  of  those  mentioned,  and  had 
this  been  installed  it  would  have  been 

necessary  to  build  an  addition  for 
future  enlargement. 

Mr.  Abbott  had  given  close  atten- 
tion to  the  development  of  the  steam 

turbine  both  in  this  country  and 

abroad,  and  he  finally  decided  to  in- 
stall a  unit  of  this  type  as  an  economi- 

cal method  of  solving  the  problem  at 
Galion.  The  turbine  outfit  was  ordered 

some  months  ago  from  the  De  Laval 
Steam  Turbine  Company,  of  New 
York.  It  has  just  been  placed  in 

operation,  and  is  said  to  be  the  first  of 
its  kind  performing  electric  railway 
work  in  this  country.  The  illustration 
of  this  feature  is  a  reproduction  of  a 

photograph  taken  just  before  steam 
was  turned  on.  The  turbine  is  of  the 

standard  De  Laval  construction,  con- 
sisting of  a  steel  wheel  with  blades  in 

its  periphery  turning  in  front  of  special  formed  nozzles  in 
which  steam  is  expanded,  and  attains  the  high  velocity 
which  is  imparted  to  fhe  wheel.  The  other  side  of  the 
wheel  chamber  connects  with  the  exhaust,  the  steam  is 
conducted  to  a  Davidson  condenser,  located  in  an  open 

pit  in  the  engine  room.    Power  is  transmitted  through  a 
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small  flexible  shaft  upon  which  the  turbine  blade  is  mounted 
to  a  small  gear,  which  meshes  into  two  large  gears,  one  on 
either  side,  in  this  way  reducing  the  high  speed  of  the  shaft 
to  the  practical  speed  of  900  r.  p.  m.  On  the  shafts  of  the 
large  gears  are  mounted  the  armatures  of  the  generators.  These 

are  ordinary  compound-wound  dynamos,  two  being  used  so  as 
to  reduce  the  strain  on  the  teeth  of  the  small  gearing.  The 
teeth  on  the  gear  wheels  are  cut  in  reverse  directions  to  prevent 
lateral  thrust,  and  thus  keep  the  blade  wheel  in  the  proper 
relation  to  the  nozzles.  The  generators  operate  in  series;  the 
machines  being  of  300  volts  each,  give  600  volts  across  the 
terminals  and  operate  in  parallel  with  the  other  generators. 
There  is  a  throttle  governor  on  the  balance  valve  in  the 
chamber,  and  this  automatically  regulates  the  amount  of  steam 
admitted  to  the  face  of  the  wheel,  varying  according  to  the  load 

on  the  generators.    The  high-speed  liearings  of  the  turbine  are 

fittings  and  valves.  All  piping  is  covered  with  Keasby  & 
Mattison  pipe  covering.  Coal  is  delivered  directly  from  the 
cars  to  bins  at  the  side  of  boiler  room. 

POPULATION  AND  INDUSTRIES 

The  territory  traversed  by  the  Ohio  Central  Traction  Com- 
pany is  a  rich  and  thickly  settled  farming  country,  while  the 

towns  connected  up  are  among  the  best  manufacturing  com- 
munities in  Ohio.  In  Mansfield  there  are  a  number  of  large 

factories,  among  them  several  prominent  in  the  street  railway 
trade,  viz. :  The  Ohio  Brass  Company,  the  Aultman  &  Taylor 
Machinery  Company,  Mansfield  Engineering  Company,  Phoenix 
Electric  Company  and  Hartman  Circuit  Breaker  Company.  At 
Crestline  are  located  the  Pennsylvania  shops,  employing  a  large 
number  of  men;  the  Schill  Furnace  Company  and  a  large  plow 
works.  Gallon  has  the  Erie  Railway  repair  shops,  the  Fried 

Brick  Machine  ('onipany,  the  Homer  I'oundry  I'ompany,  the 

STEAM  TURBINE  IN  MAIN  POWER  PLANT 

lubricated  by  means  of  an  overhead  tank  and  oil  distribution 

system,  while  the  low-speed  bearings  are  oiled  by  means  of 
rings  dipping  into  a  reservoir  below  the  bearing.  The  steam 
is  superheated  by  means  of  natural  gas,  which  has  lately  been 
piped  into  this  region.  The  complete  turbine  outfit  is  mounted 
on  a  single  base,  12  ft.  11  in.  x  5  ft.  11  in.,  and  there  remains 
space  in  the  engine  room  for  four  similar  units. 

The  boiler  room  is  3  ft.  below  the  engine  room  floor.  The 

boiler  equipment  consists  of  two  225-hp  Turner  water-tube 
boilers  with  plain  grates,  and  one  275-hp  Sterling  water-tube 
boiler  with  Rose  rocking  grate,  which  was  recently  installed. 
Both  boilers  are  hand  fired  and  are  built  to  run  at  150  lbs. 

steam  pressure.  In  the  boiler  room  there  is  a  500-hp  Hoppes 
open  type  feed-water  heater,  which  receives  the  exhaust  from 
the  pumps  and  condenser.  There  are  two  6-in.  x  6-in.  x  8-in. 
duplex  piston  packed  boiler  feed  pumps,  and  one  6-in.  x  5-in.  x 
i2-in.  end  packed  plunger  type  high-pressure  Dean  pump. 
Feed-water  is  pumped  from  a  cistern,  which  acts  as  a  hot-well 
for  the  condenser.  Water  for  the  condenser  is  pumped  from 

a  creek  at  the  side  of  the  power  house.  The  water  is  impreg- 
nated with  lime  and  a  soda  ash  boiler  is  used.  All  boiler  piping, 

headers  and  mains  are  extra  heavy  and  have  extra  heavy 

Galion  Lumber  Company  and  a  large  wheel  works.  Bucyrus 
is  a  county  seat  and  has  the  Toledo  &  Ohio  Central  Railway 
repair  shops,  the  C.  Rohr  Company  and  the  Carroll  Foundry Company. 

The  towns  touched,  distance  from  Mansfield,  population,  rate 
of  single  fare  and  round  trip  are  shown  in  the  accompanying 
table : 

Dist.          Name  Population     Single  Fair    Round  Trip 
o    Mansfield    20,000  .05 
8    Ontario    1,000  .15  .25 
8    Hoockton    500  .15  .25 

12    Crestline   3,000  .25  .45 
17    Galion    10.000  .35  .65 
30    Bucyrus    8,000  .55  i.oo 

A  commuter's  book  is  sold  which  is  good  for  thirty  days,  and 
gives  a  straight  rate  of  !}<  cents  per  mile.  Owing  to  lack  of 
power  the  company  has  not  yet  attempted  to  develop  the  freight 
side  of  the  business,  but  considerable  package  express  is  car- 

ried in  the  baggage  compartments  of  the  two  combination  cars. 
This  branch  of  the  business  will  receive  careful  attention  with 
the  development  of  the  system,  and  there  are  indications  that  it 
will  become  very  profitable. 

The  low  rate  of  fare  charged  by  the  company  and  the  fact 
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that  the  route  passes  through  manufacturing  towns  where  large 
numbers  of  .skilled  workmen  are  employed  has  made  the  pas- 

senger traffic  unusually  heavy. 
PARK  AND  PLEASURE  ATTRACTIONS 

I.ocated  about  half-way  between  Gallon  and  Bucyrus  is 

CONSTRUCTION  FEATURES  OF  WASHINGTON,  BALTIMORE 
&  ANNAPOLIS  ROAD 

RUSTIC  BAND  STAND  AND  DANCING  PAVILION  AT  SECCAIUM  P.\RK 

Seccaium  Park,  wliicli  the  company  owns  and  operates.  The 
grounds  cover  50  acres,  a  portion  of  which  is  heavy  timber. 
The  river  was  dammed  at  this  point,  making  a  large  lake  and 
affording  boating  and  fishing  in  summer  and  skating  in  winter. 
There  is  a  summer  theater  having  a  seating  capacity  of  2000, 
and  vaudeville  entertainments  are  given  during  the  summer 

evenings.    There  is  a  dancing  pavilion  located  in  close  prox- 

ENTRANCE  AND  SHELTER  HOUSE  AT  SECCAIUM  PARK 

imity  to  a  rustic  band  stand,  and  these  features  together  with 
the  shelter  sheds  at  the  main  entrance  are  illustrated.  Among 

other  features  in  the  park  are  a  bowling  alley,  base-ball 
diamond,  tennis  courts  and  golf  links.  There  is  a  loop  sur- 

rounding the  grounds  and  special  excursions  are  run  from  all 
parts  of  the  line.  organization 

Officers  of  the  Ohio  Central  Traction  Company  are :  F.  T. 
Pomeroy,  president ;  L.  M.  Wolf,  secretary-treasurer,  and  J.  H. 
Merrill,  general  manager.  The  new  construction  work  was 

done  under  the  supervision  of  Mr.  Merrill  by  the  syndicate's 
own  construction  force.  The  engineering  features  were  under 
the  supervision  of  W.  H.  Abbott,  consulting  engineer  for  the 
svndicate. 

Much  interest  is  manifested  in  the  construction  work  on  the 

line  of  the  Washington,  Baltimore  &  Annapolis  Railway,  which 

is  to  be  equipped  with  the  single-phase  motors, 
which  was  the  subject  of  a  paper  by  B.  G. 
Lamme  in  the  Street  Railway  Journal  of 
Oct.  4,  1902. 

The  road  is  being  built  Ijy  the  Cleveland  Con- 
struction Company,  of  Cleveland,  and  it  will  be 

double  track,  with  wholly  private  right  of  way 
for  entrance  into  Baltimore  as  well  as  across 

country.  It  will  enter  Washington  over  a  city 
line  which  uses  T-rail.  There  will  be  but  four 

stops  on  the  main  line.  Contracts  for  the  equip- 
ment have  recently  been  closed,  and  they  show 

many  interesting  details.  The  overhead  ma- 
terial will  be  furnished  by  the  Ohio  Brass 

Company,  of  a  new  type,  heavier  and  stronger 
than  anything  ever  before  brought  out. 

The  electrical  equipment  of  the  power  house 

will  include  three  1500-kw  alternating-current 
generators,  current  being  delivered  at  15,000 
volts.    The  generators  are  designed  for  93  r. 

p.  m.   Sub-stations  will  be  located  7  miles  apart, 
and  each  will  be  equipped  with  two  250-kw  oil- 
cooled  transformers,  which  will  reduce  the  cur- 

rent to  1000  volts  on  the  trolley  wire.  There 

will  be  two  oooo-grooved  trolley  wires,  which 
will  be  arranged  to  operate  in  parallel.   Induction  transformers 
on  the  car  will  reduce  the  current  to  from  200  volts  to  400  volts, 

automatically  choking  or  boosting  it  to  the  300  volts  used  on 
the  motors. 

The  high-tension  pole  line  will  consist  of  35-ft.  and  40-ft. 
chestnut  poles,  and  the  high-tension  wires  will  be  carried  on  a 
60-in.  cross-arm.  The  high-tension  feeders  will  be  in  duplicate, 
with  two  separate  circuits,  either  of  which  may  be  cut  out  in 
the  sub-stations.  The  circuits  are  to  be  looped  in  the  sub- 

stations. In  case  of  a  break  between  sub-stations  the  broken 

section  may  be  automatically  cut  out.  Even  though  both  high- 
tension  circuits  are  broken  the  high-tension  system  would  not 
be  thrown  out  of  service,  as  the  full  flow  of  current  would  be 

switched  through  the  trolley  wires  at  1000  volts,  and  the  trans- 
formers in  the  next  sub-station  would  automatically  invert 

themselves  and  step  the  current  up  to  15,000  volts,  so  that  the 
remaining  sub-stations  would  continue  to  operate  as  usual;  in 
other  words,  it  is  claimed  that  it  would  be  necessary  to  break 

all  four  of  the  high-tension  wires  and  both  the  trolley  wires  to 

tie  up  the  road.  Telephone  wires  will  be  carried  on  a  30-ft. 
pole  line  on  the  opposite  side  of  the  track,  so  that  in  event  of 

accident  to  the  high-tension  system,  communication  could  still 
be  maintained  over  the  line.  The  overhead  and  pole  fittings 

will  be  furnished  by  the  Mayer  &  Englund  Company,  and  will 

be  of  special  design.  All  trolley  sections  will  be  tied  through 

fuses,  and  clamps  will  be  14  ins.  long.  High-tension  insulators 

will  be  of  the  Muncie  type,  12  ins.  wide.  Garton-Daniels 

lightning  arresters  will  be  used,  and  there  will  be  a  continuous 

iron  wire  at  the  top  of  the  poles,  grounded  at  every  tenth  pole 

thiough  iron  rods  driven  into  the  ground.  The  rails  will  be 

bonded  at  every  joint  with  double  oooo-ribbon  bonds,  and  will 

be  cross-bonded  every  600  ft.  with  0000  bonds. 

The  road  will  be  made  as  level  as  possible  and  there  will 

be  no  grades  over  2  per  cent.  To  accomplish  this  it  has  been 

found  necessary  to  make  a  number  of  heavy  fills  and  several 

large  cuts,  one  of  them  40  ft.  There  will  be  no  curve  over  5 

degs.,  and  guard  rails  will  not  be  required  on  any  curve.  Cars 

for  the  road  are  being  built  by  the  Kuhlman  Company,  Cleve- 

land. The  motors  will  be  geared  for  70  miles  an  hour,  and  the 
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cars  will  have  37-in.  steel-tired  wheels,  with  i  in.  x  i  in.  flange 
and  4-in.  tread.  There  will  be  two  47-ft.  freight  cars,  which 
will  be  used  for  hauling  freight  trains.  These  cars  will  be 
equipped  with  the  same  type  of  motors  except  that  they  will  be 
geared  for  30  miles  an  hour. 

The  Washington,  Berwin  &  Laurel  Railway,  now  in  opera- 
tion and  owned  by  the  same  interests,  will  be  operated  from  the 

Washington,  Baltimore  &  Annapolis  power  house.  This  will 
be  accomplished  by  means  of  a  transformer  and  converter  outfit 
in  the  main  power  station,  which  will  convert  from  400  volts 
alternating  current  to  550  volts  direct  current. 

WORKING  DRAWINGS  FOR  AN  ELECTRIC  FLAT  CAR 

BY  ARTHUR  B.  WEEKS 

The  following  is  a  description  of  a  flat  car,  drawings  for 
which  are  presented  herewith.  If  desired  the  motor  car  itself 
can  be  used  to  do  the  hauling,  and  it  can  also  draw  several 
work  cars  as  well.  Side  posts  are  used  when  required,  and 
sand,  rails  and  all  material  used  in  street  railway  construction 
or  repairs  can  be  transferred  from  place  to  place  by  its  use. 
The  small  enclosure  for  the  controller  and  brake  wheel  forms 

a  protection  for  these  devices,  as  well  as  for  the  motorman. 
He  can  also  take  care  of  the  trolley  if  so  desired. 

One  truss  at  each  end  of  the  trolley  structure  (Fig.  i)  may 
be  all  that  is  required,  but  two  on  each  side  will  undoubtedly 
be  needed  where  there  is  a  rough  roadbed.  A  wheel  brake 
with  ratchet  will  probably  prove  most  convenient.  Since  there 
are  several  styles  of  car  trucks  and  different  designs  of  motors 
nothing  can  be  definitely  given  regarding  dimensions  for  either 
for  use  on  this  car.  A  }i-in.  truss  rod  will  very  likely  be  needed 
on  each  side  of  the  car,  for  heavy  end  loads  are  frequently  ear- 

ned on  such  cars,  and  there  is  no  support  from  the  trucks  to  the 
ends  of  the  car  frame.  It  is  desirable  to  protect  the  motors 
from  sand  and  water,  which  will  make  their  way  through  the 

trap-doors  when  opened.  Usually  considerable  skill  is  required 
to  rig  up  an  effective  brake  when  applied  from  the  center  of  the 
car;  but  this  difficulty  can  be  overcome  after  a  little  study.  If 
desired  a  step,  extending  across  both  ends  of  the  car,  may  be 
put  in  place,  on  which  the  train  men  may  ride. 

The  3-in.  X  15-in.  plank  shown  in  the  car  plan  (Fig.  2)  is 
used  as  a  bumper.  If  there  is  to  be  a  car  coupler  at  each  end  of 
the  car  another  bumper  will  be  required  at  the  opposite  end 
of  the  car. 

Have  the  car  floor  flush  at  both  sides  with  the  side  timbers, 

.n.  JiL 

otherwise  the  floor  will  soon  be  chipped  and  damaged.  Extra 
4-in.  X  4-in.  pieces  may  be  found  necessary  below  the  trolley 
structure  for  gaining  a  firmer  support  for  it.  To  give  a  full 
swing  around  curves  secure  a  rest  for  the  coupler  extending  all 
the  way  across  the  end  of  the  car  at  the  proper  height.  This 
rest  should  be  preferably  of  iron.  Make  the  coupler  the  same 
height  as  is  used  on  the  other  cars  of  the  system,  for  this  car 
may  be  used  in  emergencies  as  a  wrecking  car  loaded  with 
jacks,  crowbars,  blocks  of  wood,  chain  blocks  and  other  tools 

JIL 

Street  Huiln'':;,  Jmirnal FIG.  1.— TROLLEY  STRUCTURE 
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FIG.  2— PLAN  OF  CAR Street  linitwdi/  Jnurnal 
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and  supplies  needed  on  such  occasions.  It  can  then  be  coupled 
to  any  car  in  service.  The  distance  for  the  coupler  and  bumper 
njust  be  determined  after  the  car  frame  has  been  lowered  onto 
the  truck. 

Before  finally  locating  timbers  X  and  Y  (Fig.  3),  it  is  well 
to  take  measurements  from  the  truck  which  is  to  be  used  under 

the  car.  As  shown  in  the  accompanying  drawing,  with  a  7-ft. 
wheel  base,  the  wheels  will  strike  these  timbers.  With  a  loaded 

car,  too,  the  springs  may  compress  2  ins.  or  3  ins.,  which  must 
also  be  taken  into  consideration.  It  is  never  a  good  plan  to 
erect  car  timbers  and  then  weaken  them  by  cutting  away  for 

clearance.    Where  at  least  2-in.  or  3-in.  space  is  required  it 

ROCKFORD,  BELOIT  &  JANESVILLE  RAILROAD 
PLANT,  OPERATION  AND  EQUIPMENT 

No.  17. 

POWER 

The  Rockford,  Beloit  &  Janesville  Railroad  Company  last 

December  completed  a  line  connecting  the  three  towns  men- 
tioned in  the  company's  title.  The  road  is  32  miles  in  length, 

extending  from  Rockford,  111.,  to  Janesville,  Wis.  Including 
sidings  the  company  owns  33  miles  of  track.  At  Rockford  it 
enters  over  the  tracks  of  the  local  company,  so  that  the  route 
followed  from  Rockford  to  Janesville  is  34  miles.  The  running 
time  at  present,  from  one  terminus  to  the  other,  is  i  hour  and 

50  minutes,  which  will  probably  be  shortened  as  the  track  be- 

3  i :«  t 

Street  linihfa//  .I>,umal 
FIG.  3.— TRUCKS   AND   MOTOR  SUSPENSION 

iray  be  obtained  by  inserting  a  piece  of  wood  of  the  required 
tliickness  between  the  truck  frame  and  the  body  of  the  car. 
Countersink  the  timber  for  all  nuts  on  the  top  of  the  truck 
frame  which  are  not  flush  with  the  surface.  Use  plenty  of  bolts 
tf;  secure  the  truck  to  the  car  body,  as  the  car  will  receive 
severe  usage  in  its  work. 

There  are  many  styles  of  trucks  and  several  of  motors  on  the 
market,  but  the  frame  can  easily  be  fitted  to  any  of  these. 
There  will  be  no  difficulty  in  locating  the  motors,  for  any 
standard  motor  can  be  used,  one  on  each  axle.  Use  standard 
axles  and  ample  bearings. 

That  portion  of  the  truck  shown  at  the  left  in  Fig.  3  is  a 

Dorner  &  Button  No.  20.  The  part  on  the  right  shows  a  dif- 
ferent construction  for  motor  suspension.  The  motor  illustrated 

comes  settled.  The  company  map  shows  the  route  of  the  line, 
and  is  reproduced  on  page  624. 

This  is  one  of  the  few  interurban  roads  supplied  by  alternat- 
ing-current transmission  with  rotary  converter  sub-stations 

which  is  keeping  a  record  of  the  output,  both  at  the  main  power 

liouse  and  at  the  sub-stations.  The  following  records  of  the 
power  house  and  sub-station  performance  for  the  months  of 
January  and  February,  1903,  are  therefore  of  value: 
PERFORMANCE  OF  ROCKFORD,  BELOIT  &  JANESVILLE  RAIL- 

ROAD, POWER  HOUSE  AND  DISTRIBUTION  SYSTEM 
JANUARY,  1903 

At  power  house  At  sub-station 

FIG.  4.— MOTOR  SUSPENSION,   HANGERS  AND  CROSS-BAR 

is  of  the  General  Electric  make,  with  side-bar  suspension  and 
rubber  cushions  on  the  cross  bars.  There  are,  of  course,  a 

number  of  different  methods  of  motor  suspension,  but  of  vary- 
ing design,  which  could  be  utilized  for  this  class  of  service, 

and  these  are  merely  given  as  a  suggestion. 
Fig.  4  shows  the  location  of  motor  suspension  hangers  and 

cross  bar  with  rubber  cushion ;  also  the  position  of  axle-gear 
key  and  the  gear  case  in  dotted  lines. 

bus-bars 
bus-bars 

Kilowatt-hours  output   
163,217 

138,734 

Cost  power-house  labor  per  kilo- 
watt-hour   

$0.0031 
$0.00365 

Sub-station    labor  per  kilowatt- 
hour   

.0012 
Oil,  waste  and  repairs   

.0005 

.0006 Cost  coal  per  kilowatt-hour  

.0056 

.0066 

Total  operating  cost  per  kilowatt- hour   $0.0103 

$0.0122 

Fixed  charges  per  kilowatt-hour.  . 

$0.0086 
Pounds  coal  per  kilowatt-hour... S.6S 

6.65 

Kilowatt-hours  per  car  mile  

4.26 
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In  order  still  further  to  meet  the  sharp  competition  offered 
by  the  Columbus,  Delaware  &  Marion  Railway  in  the  traffic 
between  Columbus  and  Delaware,  as  already  referred  to  in 

these  pages,  the  Pennsylvania,  Hocking  Vallc-y  and  Big  Four 
steam  roads  have  decided  to  issue  ten-trip  commutation  tickets, 
good  between  these  pomts  on  any  ot  the  trains  of  the  three 
companies.  The  steam  roads  expect  sharp  competition  from 

the  electric  line  during  the  summer  months,  especially.  Here- 
tofore they  have  given  only  monthly  commutation  books. 

OTHER  DATA 
Car  miles   38.275 
Cost  power  per  car  mile   $0.0442 
Pounds  of  coal  per  car  mile  24.66 
Average  coal  consumption,  tons  per  day  14.8 
Average  daily  output  at  power  house  (kilowatt-hours)   5265 
Average  load  in  kilowatt  (18^/2  hours)  284 
Tons  coal  burned  during  month   461.5 

The  sub-station  wattmeter  readings  for  this  month  were  not 
kept  accurately  for  the  entire  month,  but  six  readings  that 
were  correct  show  an  average  efficiency  of  85  per  cent.  On  this 
basis  the  sub-station  outfit  would  be  138,734  kilowatt-hours, 
which  was  the  amount  assumed  in  calculating  the  foregoing 

figures.  This  efficiency  also  corresponds  with  that  obtained  in 
the  month  of  February,  as  follows : 

FEBRUARY,  1903 

At  power  house  At  sub-station bus-bars. bus-bars. 

143,608 

120,800 

Power  house  labor  cost  per  kilo- 
$0.0035 

$0.0042 Sub-station  labor  cost  per  kilowatt- 

.0009 
.0004 

.0004 
.0064 

.0076 

Total  operating  cost  per  kilowatt- 

.0119 
.0141 
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Fixed  charges  per  kilowatt-hour. 
Pounds  coal  per  kilowatt-hour  . . 
Kilowatt-hours  per  car  mile  .... 

678 

3.88 

.0091 

8.07 

326 

OTHER  DATA 
Car  miles   
Cost  power  per  car  mile   
Pounds  coal  per  car  mile  
Average  fuel  consumption  (tons  per  day)  
Average  daily  output  at  power  house  (kilowatt-hours) . 
Average  load  in  kilowatt  (i8>^  hours)  
Tons  of  coal  burned  during  month   

Lighting  and  heating  car  houses  not  deducted. 

Lighting,  kilowatt-hours   

.  .37.000 .$0.0463 
 26.3 

....17.4 

...5.128 
 277 

The  items  making  up  the  power  station  expense 
month  of  January  are  as  follows : 

461.5  tons  of  coal  . 
First  engineer  .  . 
Second  engineer 
Third  engineer  . 

65 
65 

Three  firemen,  175^2  cents  per  hour. 
Four  sub-station  men,  $45  each  .... 
Oiler   
Two  coal  heavers   
Miscellaneous  help  

.  ..  .1,561 

for  the 

$  923-00 

210.00 
126.00 
180.00 

30.00 

86.00 

5576 

Two  coal  heavers    $86.00 
Miscellaneous    85.85 
Oil  and  waste    28.85 
Repairs   29.08 
Miscellaneous  help    59-40 

Total    $1,713-18 

In  considering  these  figures  note  should  be  made  of  the  fact 
that  no  deductions  are  made  lor  the  steam  heating  of  the  power 
house,  which  was  done  from  the  boiler  plant,  nor  were  any 
deductions  made  for  the  lighting  of  the  power  house  and  offices. 
The  amount  of  energy  used  for  this  lighting  is  mentioned  in 
the  February  report  as  being  slightly  over  i  per  cent  of  the 
total  output. 

The  ordinary  schedule  calls  for  four  passenger  cars  in  ser- 
vice. There  is  also  a  small  freight  business  taken  care  of  by  a 

separate  car,  and  a  work  car  used  in  construction  and  ballast- 
ing.  The  plant  is  operated  181/2  hours  per  day  ordinarily. 

The  efficiency  between  the  generator  bus-bars  in  the  power 
house  and  the  direct-current  bus-bars  at  the  sub-stations  is 
about  85  per  cent.  The  power  house  output  is  measured  by 
wattmeters  on  the  480-volt  three-phase  generator  bus-bars. 
The  output  of  the  sub-stations  is  taken  from  wattmeters  on 

INTERIOR   MAIN    POWER  PLANT 

Oil  and  waste  
Packing  
Scoops  and  tools  . 
Brushes  and  fuses. 
Miscellaneous  .  .  .  . 
Fire  brick   
Repairing  
Pump  valves   

27-31 
21.51 

9.85 9-75 

2.00 

8.00 1.20 
4-25 

Total    $1,694.63 

For  the  month  of  February : 

488  tons  coal    $923.00 
Three  engineers    210.00 
Three  firemen,  17^  cents  per  hour   126.00 
Three  sub-station  men,  $45  each   13S.00 
One  oiler   30.00 

the  direct-current  bus-bars.  Two  of  the  sub-stations  are  fed 

through  13,200-volt  three-phase  transmission  lines,  through 
step-up  and  step-down  transformers.  The  largest  direct-cur- 

rent output,  however,  is  from  a  rotary  converter  sub-station  in 
the  main  power  house,  these  converters  being  supplied  directly 
from  the  power  house  bus-bars. 

One  other  feature  of  special  value  in  these  figures  is  that 

they  show  the  energy  consumption  of  the  uniform  type  of  inter- 
urban  cars  used  without  confusion  with  a  lot  of  miscellaneous 

equipment.  Very  few  interurban  roads  are  situated  so  as  to 
obtain  data  of  this  kind,  because  of  the  varied  character  of  the 
rolling  stock  operated  on  the  small  city  lines  at  various  points. 
On  the  Rockford,  Beloit  &  Janesville  during  the  months  men- 

tioned in  the  report  almost  the  entire  mileage  was  made  by  the 



624 
STREET  RAILWAY  JOURNAL. [Vol.  XXI.    No.  17. 

company's  standard  cars,  which  are  of  uniform  weight  and 
equipment.   These  cars  weigh  as  follows : 

Pounds 

Body    20,000 
Trucks  and  wheels    16,000 
Air  brakes    1,500 
Motors    13.750 
Electric  heaters    i^o 

Total    51,400 

The  kilowatt-hours  per  car  mile  for  February  are  seen  to  be 
3.88  at  the  power  house  bus-bars  and  3.26  at  the  sub-station 

farming  communities  in  the  East.  Conditions  are,  therefore, 
favorable  to  fast  through  service  and  economy  of  power. 

The  cars  were  built  by  the  Niles  Car  &  Manufacturing  Com- 
pany. They  are  46  ft.  over  all,  seating  forty-six  people,  and 

have  35-ft.  bodies.  They  have  a  motorman's  cab  at  one  end 
only,  and  the  motorman  is  free  from  disturbance  by  passengers 

entering  or  leaving  the  car.  The  cars  are  cherry-finished 
inside,  and  are  equipped  with  Hale  &  Kill)urn  rattan  seats.  The 

smoking  compartment  is  in  the  front  end,  and  a  tile-lined 
closet  is  provided  in  the  front  part  of  the  rear  or  main  com- 

partment.   American  electric  heaters  are  placed  between  the 

STANDARD  PASSENGER  CAR 

seats  under  the  windows.  These  have  been  protected  by  a 

sheet-steel  guard.  The  present  heater  equipment  takes  16  amps, 
maximum,  which  has  been  found  to  be  hardly  sufficient  for  the 
coldest  weather.  One  special  feature  of  the  windows  is  the 
Chamberlain  dust  strip,  which  is  simply  a  brass  strip  which 
slides  in  a  slot  around  the  outer  edge  of  each  sash.  The  cars 
are  kept  neat  and  clean,  as  the  management  believes  this  is 
one  of  the  surest  ways  of  reaching  the  favor  of  the  public. 
These  car  bodies  are  mounted  on  Peckham  trucks,  equipped 

MAP  OF  ROCKFORD,  BELOIT  &  TANES- VILLE  RAILWAY WORK  AND  MATERIAL  CARS 

bus-bars.  It  must  be  remembered  that  electric  heating  of  the 
cars  is  included  in  this. 

The  location  of  the  power  house  and  car  house  on  the  State 
line  is  at  Beloit,  and  the  sub-stations  are  shown  on  the  map. 
There  are  very  few  stops  between  the  towns  shown  on  the 

route,  as  the  country  consists  mainly  of  large  farms,  and  can- 
not, therefore,  be  compared  with  some  of  the  thickly-settled 

with  four  General  Electric  57-motors,  geared  to  a  maximum 
speed  of  45  miles  per  hour.  Christensen  air  brakes  and 
Nichols-Lintern  air  sanders  complete  the  equipment.  The  road 
has  a  full  set  of  United  States  14-in.  electric  arc  headlights. 
The  present  equipment  consists  of  eight  passenger  cars,  two 
of  which  have  a  baggage  compartment  in  place  of  a  smoking 

compartment.   There  is  also  one  work  car,  which  can  be  con- 
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verted  into  a  Taunton  snow-plow.  Four  more  passenger  cars 
have  been  bought. 

The  track  construction  is  excellent.  Gravel  ballast  is  ob- 
tainable along  the  road.  Ballast  has  been  laid  to  depth  of  from 

8  ins.  to  2  ft.,  according  to  conditions.  The  rail  is  70  lbs., 
standard  T.  The  special  work  was  furnished  by  the  Paige  Iron 
Works,  of  Chicago-  A  good  idea  of  the  track  and  overhead 
work  may  be  obtained  from  the  accompanying  cut.  The  trolley 
line  is  bracket  construction. 

One  sub-station  is  10  miles  north  of  the  Beloit  power  house, 
and  the  other  is  11  miles  south  of  the  Beloit  power  house.  A 

high-tension  line,  consisting  of  three  No.  6  copper  wires,  sup- 
ported on  Hemingray  glass  insulators,  runs  to  each  station. 

Two  No.  00  trolley  wires  run  the  entire  length  of  the  line.  In 
addition  to  this  a  No.  0000  feeder  extends  about  5  miles  each 
way  from  each  sub-station.    The  road  is  bonded  with  No.  00 

POWER    HOUSE   AND    CAR  SHED 

bonds,  made  by  the  American  Steel  &  Wire  Company,  and  this 
is  supplmented  in  the  power  house  with  No.  0000  bonds. 

The  power  station  and  car  house  are  at  Beloit.  The  generat- 
ing equipment  consists  of  two  units,  each  comprising  an  AUis- 

Chalmers  cross-compound  condensing  engine,  20  ins.  and  40 
ins.  X  48  ins.,  direct  connected  to  a  (jeneral  Electric  540-kw, 
370-volt,  25-cycle  generator,  running  94  r.  p.  m.  One  of  these 
units  is  sufficient  to  run  the  road  under  ordinary  conditions. 

The  station  is  equipped  with  Wheeler  condensers,  and  con- 
densing water  is  taken  from  a  well  sunk  in  the  gravel  near  the 

power  house.  There  is  a  large  creek  near  the  power  house  and 
water  from  the  stream  seeps  rapidly  through  the  gravel. 

The  boiler  equipment  consists  of  three  Cahall  water-tube 
boilers,  each  rated  at  350  hp.  It  was  expected  that  two  of 
these  boilers  would  have  to  be  operated  to  carry  the  load,  but 
it  has  been  found  that  one  is  all  that  is  necessary,  and  it  is  not 
even  necessary  to  force  the  firing  on  this,  showing  that  the 
rating  is  very  lilieral.  Coal  is  unloaded  directly  from  a  railroad 
siding  into  the  boiler  room  in  front  of  the  boilers.  A  Cochrane 
exhaust  steam-feed  water  heater  takes  the  exhaust  from  the 
auxiliaries.  The  piping  is  all  Crane,  extra  heavy.  The  valves 
are  also  Crane.  The  steam  pressure  carried  is  about  150  lbs. 

The  stack  is  165  ft.  high,  of  brick,  with  8-ft.  flue.  The  arrange- 
ment of  boilers,  piping,  condensers  and  piping  was  finally  de- 
cided upon  as  the  result  of  a  conference  participated  in  by  the 

representatives  of  the  companies  supplying  the  steam  appa- 
ratus, including  James  Lyons,  of  the  Allis-Chalmers  Company; 

James  Gardner,  of  the  Cahall  Boiler  Cnm])any;  W.  L.  Love,  of 

the  Wlicclcr  Condenser  &  Engineer-iug  Company,  and  P.  F. 

Vater,  of  the  Cochrane  heater.  A  conference  of  this  kind,  where 
all  the  varied  interests  can  be  represented,  is  of  considerable 
value  in  deciding  upon  the  arrangement  of  the  power  house 

steam  apparatus,  and  produces  results  cred'*:able  alike  to  the 
management,  the  engineers  and  those  supplying  the  machinery. 

There  are  two  30-kw,  135-volt  exciters,  direct  connected  to 

ROOM    BACK    OF    SWITCHBOARD,    SHOWING    CELLS  WITH 
HIGH-TENSION  SWITCHES 

General  Electric  high-speed  marine  type  engines.  The  lighting 
before  mentioned  is  all  done  from  the  exciter  circuits. 

The  transformers,  one  for  each  generator  unit,  are  located 
in  the  power  house.  They  raise  the  voltage  from  370  to  13,200. 
There  are  two  rotary  converters  of  200  kw  .each  in  the  power 
house,  and  two  in  each  of  the  two  sub-stations.  Most  of  the 

switching  is   done   by   hand-operated   General    Electric  oil 

OVERHEAD  WORK  AND  TRACK  CONSTRUCTION 

switches  in  the  high-tension  lines.  Of  course,  in  starting  and 
stopping  the  rotary  converters  in  the  power  house  it  is  neces- 

sary to  use  the  low-tension  switches.  At  the  sub-stations  the 

switching-  is  mainly  done  on  the  low-tension  side.  One  excel- 
lent feature  of  this  power  house  is  the  ample  room  provided 

hack  of  the  switchboard  between  the  panels,  which  contain  the 

low-tension  wiring  and  the  brick  cells  containing  the  high- 
tension  switches  and  wires. 

The  power  house  ;ind  two  sub-stations  represent  an  invest- 
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ment  of  about  $150,000.  The  fixed  charges  given  in  the  figures 
on  cost  of  power  plant  operation  are  obtained  by  figuring  5  per 

cent  interest  and  5  per  cent  for  taxes,  insurance  and  deprecia- 
tion per  annum. 

The  road  is  operated  by  the  telephone  despatching  system,  the 
despatcher  being  the  ticket  agent  at  Beloit.  The  telephones 

are  Stromberg-Carlson  instruments,  placed  in  wooden  boxes 

ONE    OF   THE  SUB-STATIONS 

along  the  line.  To  prevent  the  instruments  from  being  left  in 

the  circuit  when  not  in  use  the  double-pole  switch  which  cuts 
the  instrument  in  is  placed  so  that  a  cleat  on  the  door  throws 
the  switch  open  whenever  the  door  is  closed.  The  doors  are 
kept  locked.  It  is  not  necessary  for  the  trainment  to  remember 
to  open  the  switch  after  using  the  telephone.  There  has  been 
considerable  trouble  getting  conductors  and  motormen  always 
to  remember  this  on  some  interurban  roads. 

Rockford  have  grown  rapidly  in  the  last  two  years;  but  the 
census  population  is  most  useful  for  purposes  of  comparison 
with  other  roads.  The  gross  earnings  during  the  month  of 
February  (which  is  usually  the  poorest  month  in  the  year  for 
interurban  earnings)  were  $8,025.65.  The  operating  expenses 

were  53  per  cent  of  this.  For  March  the  earnings  were  $10,- 
402.24,  making  an  average  per  day  of  $335.56.  With  the  in- 

crease in  travel,  which  always  comes  with  the  summer  it  is  not 
unreasonable  to  expect  that  the  gross  receipts  will  at  least 
reach  $4,500  per  mile  of  track  the  next  year. 

The  Rockford,  Beloit  &  Janesville  Railroad  Company  has 
$600,000  in  5  per  cent  bonds  outstanding  with  $400,000  more 
authorized  for  extensions.  The  capital  is  $1,000,000.  The 

executive  and  operating  officers  are  H.  R.  Newcomb,  of  Cleve- 
land, president ;  H.  H.  Clough,  Beloit,  vice-president  and  gen- 

eral manager ;  J.  R.  Nutt,  of  Cleveland,  treasurer;  E.  B.  Gibson, 
of  Beloit,  auditor;  Will  Nutt,  of  Beloit,  superintendent;  George 
Hurst,  of  Beloit,  chief  engineer.  The  directors  are:  H.  R. 
Newcomb,  H.  H.  Clough,  Sidney  W.  Worthey,  of  Chicago, 
and  Warren  Bicknell,  of  Chicago.  The  executive  committee 
consists  of  Messrs.  Newcomb,  Clough  and  Worthey.-  The  road 
was  built  by  the  Wisconsin  Construction  Company,  incor- 

porated under  the  laws  of  New  Jersey.  Of  this  H.  R.  New- 
comb is  president,  H.  H.  Clough  general  manager,  J.  R.  Nutt 

secretary  and  treasurer  and  R.  W.  Hill  assistant  secretary  and 

treasurer.  The  active  supervision  of  the  construction  was  car- 
ried on  by  H.  H.  Clough,  general  manager,  assisted  by  George 

W.  Knox,  of  Chicago,  electrical  engineer,  and  Edward  Stowel, 

civil  engineer.  W.  W.  Gurley,  of  Chicago,  was  the  company's 
attorney.  The  active  legal  work  was  carried  on  by  H.  M. 
Carter. 

This  is  one  of  the  most  substantial  interurban  properties  in 
the  Middle  West,  and  having  a  good  population  to  draw  on 

there  is  no  reason  why  it  should  not  always  be 
successful.  An  extension  from  Janesville  to 
Madison,  44  miles,  will  be  built  by  the  same 
men  who  are  interested  in  the  Rockford,  Beloit 

&  Janesville  Railroad. 

CONNECTING  LINK  IN  ELECTRIC  LINE 
BETWEEN  TOLEDO  AND  BUFFALO 

SUB-STATION  SW^ITCHBOARD  AND  ROTARY. 

The  population  of  the  towns  and  villages  reached  by  this 
road  is  shown  by  the  1900  census,  as  follows: 

Pounds 
Rockford   3i,$5i 
Roscoe    471 
Rockton    936 
Beloit   10,436 
Janesville   13.185 

Total   56,083 

This  is  1752  per  mile  of  main-line  track.  As  a  matter  of  fact 

the  population  is  somewhat  larger  than  this,  because  Beloit  and 

The  Cleveland,  Painesville  &  Ashtabula  Rail- 
way Company,  of  Cleveland,  has  recently  closed 

contracts  for  nearly  all  the  equipments  re- 
quired in  building  the  line  which  will  extend 

from  Painesville  to  Ashtabula,  closing  up  the 

only  link  between  Toledo  and  Buffalo  not 
already  in  operation  or  under  construction. 
Grading  for  the  line  has  been  completed,  and 
track  laying  is  well  under  way,  so  that  it  is 
expected  it  will  be  in  operation  this  summer. 
Under  an  arrangement  with  the  Cleveland, 
Painesville  &  Eastern  Railway  Company,  cars 

will  operate  through  from  Ashtabula  to  Cleve- 
land, both  roads  operating  their  cars  clear 

through.  There  will  be  no  financial  connection 
between  the  two  companies,  however.  A  greater  portion  of  the 

line  is  on  private  right  of  way.  The  track  is  laid  with  70-lb. 
steel,  in  30-ft.  and  32-ft.  lengths.  Ties  are  white  oak,  6  ins.  x  8 
ins.xS  ft., laid  on  2-ft.  centers.  No. 2  frogs  are  used  for  switches, 
and  the  sidings  between  stations  are  about  200  ft.  long.  Gravel 
is  used  for  ballast.  Bonds  will  be  of  the  lo-in.  0000  Ohio  Brass 
type.  The  pole  line  construction  consists  of  juniper  poles, 

having  a  minimum  height  of  35  ft.,  set  100  ft.  apart.  Nine-foct 
Richmond  flexible  brackets  are  used,  with  double  bracing. 

Single  000  figure  8  trolley  wire  will  be  used.  The  high-tension 
feeders  will  be  designed  for  13,000  volts,  and  will  be  of  alumi- 
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num  wire,  having  a  capacity  equivalent  to  No.  4  copper  wire. 
Glass  insulators  will  be  used  and  the  construction  arranged  so 
that  it  may  be  changed  to  26,000  volts  if  desired. 

There  is  but  one  grade  crossing  and  one  under  grade  crossing. 
The  former  is  protected  by  a  semi-interlocking  device ;  there 
is  a  semaphore  on  the  steam  road  and  derailer  on  the  electric. 

The  signal  on  the  steam  track  is  set  at  danger  before  the  de- 
railer can  be  operated  for  the  electric. 

The  power  plant  will  be  located  on  the  banks  of  the  Grand 
River,  at  Painesville,  and  contracts  for  the  erection  of  the 
building  have  just  been  closed.  The  engine  room  will  be  100 
ft.  long  and  100  ft.  wide.  The  boiler  room  will  be  100  ft.  long 

and  50  ft.  wide.  Three  Stirling  water-tube  boilers  of  300  hp 
each,  of  standard  design,  and  with  flat  grates  for  hand  firing, 

will  be  installed.  Two  horizontal  tandem  compound-condensing 
Corliss  engines,  made  by  the  C.  &  G.  Cooper  Company,  of  Mt. 
Vernon,  O.,  will  be  directly  connected  to  two  360-kw  alternating- 
current  generators,  and  will  be  designed  to  run  at  107  r.  p.  m. 
under  125  lbs.  to  160  lbs.  steam  pressure.  The  fly-wheels  of  the 
engines  will  be  14  ft.  in  diameter,  and  will  weigh  40,000  lbs. 

The  cross  head  is  to  be  a  wrought  steel  forging.  The  high- 
pressure  cylinders  will  be  of  i8-in.  bore,  and  the  low  pressure 
of  36-in.  bore  with  42-in.  stroke.  Their  rated  capacity  is 
600  hp.  The  electrical  equipment  will  consist  of  two  360-kw, 
13,000-volt,  25-cycle,  three-phase  alternating-current  genera- 

tors, two  exciters,  four  360-kw,  600-volt,  25-cycle  rotary  con- 
verters and  one  400-kw  step-down  transformer.  The  location  of 

the  sub-stations  has  not  yet  been  determined,  but  they  will 
probably  be  identical,  so  far  as  equipment  is  concerned,  with 

those  of  the  Toledo  &  Western  Railway,  the  engineering  fea- 
tures of  both  roads  having  been  designed  by  him. 

The  rolling  stock  will  consist  of  six  straight  passenger 
coaches  and  two  express  cars.  The  passenger  cars  will  be  built 
by  the  Jewett  Car  Company,  Newark,  Ohio.  They  will  be  53  ft. 
over  all,  8  ft.  8  ins.  wide,  and  will  have  vestibules  at  both  ends. 
The  distance  from  the  front  end  of  the  car  to  the  front  of  the 

smoking  compartment  will  be  8  ft.,  making  a  very  wide  vesti- 
bule and  giving  considerable  room  behind  the  motorman  for 

the  accommodation  of  traveling  men  who  desire  to  carry  their 
sample  cases  with  them,  and  supplies  also  a  space  for  light 
package  freight.  The  smoking  compartment  will  seat  twenty 

and  the  main  compartment  thirty-eight  passengers.  Seats  in 
the  smoker  will  be  rattan  and  those  in  the  main  compartment 

will  be  high  roll-top,  upholstered  in  plush,  all  of  the  Hale  & 

Kilburn  "walk-over"  type.  Christensen  air  brake,  style  2-B, 
will  be  used.  Cars  will  be  heated  with  the  Peter  Smith  hot- 

water  system.  It  is  probable  that  built-up  pilots  will  be  used. 
The  trucks  will  be  of  a  special  type  and  will  be  built  by  the 

Peckham  Company.  It  is  a  combination  of  the  36-A  and  the 
No.  39  London  Special,  and  departs  somewhat  from  the  usual 

custom,  in  that  the  top  frame  will  be  of  4-in.  angle  iron.  Four 
50-hp  General  Electric  motors  will  be  used  on  each  car.  The 
electrical  equipment  will  be  General  Electric  throughout. 

  

The  second  annual  report  of  the  Sao  Paulo  Tramway  & 
Light  Company,  of  Sao  Paulo,  Brazil,  shows  a  remarkable 
growth  and  an  equally  remarkable  reduction  in  the  percentage 
of  operating  expenses  as  compared  with  gross  receipts.  While 

in  1901  64.9  per  cent  of  the  earnings  went  to  operate  the  busi- 
ness this  was  reduced  last  year  to  37.2  per  cent,  the  explanation 

being  the  substitution  of  electricity  for  the  hauling  power  of 
the  mule.  The  gross  earnings  were  $1,123,285,  an  increase  of 
$373,608,  or  50  per  cent  over  190T,  while  the  net  earnings  in- 

creased from  $262,957  to  $705,369,  which  latter  amount,  how- 
ever, fixed  charges  reduced  to  $455,369.  Of  this  the  sum  of 

$216,350  has  been  carried  forward  as  a  surplus,  making  the 
total  credit  in  profit  and  loss  account  $502,935.  The  earnings 
from  the  railway  have  grown  by  .$249,625,  while  the  oporanting 
expenses  have  decreased  $68,338. 

POSSIBILITIES  IN  THE  DIRECTION  OF  IMPROVING 
OPERATING  PRACTICE 

It  may  not  be  an  old  saying,  but  it  is  undoubtedly  an  old 
truth,  that  a  well-qualified  visitor  casually  dropping  into  a 
street  railway  shop  can  see  more  errors  of  method  in  a  minute, 
either  positive  or  negative,  than  the  authority  in  charge  may 
wake  up  to  of  his  own  accord  in  a  year.  One  reason  for  this 

is,  that  the  casual  visitor  probably  isn't  looking  for  anything 
but  errors,  whereas  the  man  in  charge  has  numerous  other 
demands  upon  his  time  and  attention;  he  may  be  an  able  man, 
and  995  of  his  methods  may  be  correct;  but  the  five  wrong  ones 
will  stand  out  in  bold  relief  to  the  well  qualified  visitor — a 
stranger  to  the  regular  shop  routine.  By  well  qualified  visitor 
is  meant  a  man  who  is  interested  in  shop  methods,  who  is  able 
to  appreciate  the  difference  between  right  and  wrong  methods, 
and  whose  extensive  shop  travels  have  thrown  him  in  contact 
with  many  of  both. 

In  the  street  railway  business  many  errors  of  method  are 
errors  by  comparison;  that  is  to  say,  methods  that  may  have 
been  time  and  labor-saving  record  breakers  several  years  ago, 
would  not,  in  many  cases,  be  considered  so  now.  By  positive 
errors  then  we  would  mean  the  employment  of  methods  that 
are  wrong  and  that  never  were  right ;  and  by  negative  errors 
the  employment  of  methods  that  are  obsolete.  On  the  other 
hand  it  is  absolutely  a  fact,  and  necessarily  so,  that  if  that 
same  efficient  up-to-date  visitor  were  called  upon  to  assume 
the  duties  of  a  shop  superintendent  or  master  mechanic  he 
would,  for  a  while,  make  the  fur  fly,  so  to  speak ;  but  under 
similar  conditions  as  those  under  which  his  predecessor  labored 
he  would,  in  course  of  time,  slough  into  a  furrow  hedged  by 

methods  that  might  be  mistaken  for  those  used  "back  in  the 

sixties." 
Now,  what  influence  is  it  that  drags  any  man,  howsoever 

original,  ingenious,  receptive,  ambitious  and  competent,  into 
a  rut  so  deep  that  he  cannot  see  over  its  sides?  It  is  no 
influence  at  all ;  it  is  want  of  influences — new  influences ;  and 
this  is  the  point.  Take  any  man,  irrespective  of  his  qualifica- 

tions, plant  him  in  a  shop  and  leave  him  there  year  in  and 
year  out,  to  devise  alone  the  solutions  of  all  problems  arising 
as  a  result  of  innovations  and  multiplications  in  responsibili- 

ties :  in  course  of  time  he  will  be  in  a  rut  that  turns  into  itself. 

If  an  ordinary  man  he  will  dig  his  own  rut ;  if  an  extraordinary 
man  the  sides  of  the  rut  will  grow  up  around  him ;  in  either 
case  he  is  in  the  rut  just  the  same. 

The  man  at  the  helm  of  most  street  railway  enterprises  of 

to-day  is,  naturally,  a  man  heavily  versed  in  the  labyrinthical 
rheumatic  details  of  accounts  and  their  juggling — and  properly 
so  because  to  the  top-heavy  enterprise  without  properly  dis- 

posed air  compartments,  a  doctor  of  accounts  is  necessary; 
and  to  the  stable  concern,  a  master  of  accounts  is  desirable. 

Whatever  we  do,  then,  let  us  understand  that  the  accounting 
end  of.  the  business  is  the  important  end  and  that  heads  full 
of  figures  are  not  necessarily  figure  heads,  even  if  they  do 
express  their  being  as  mere  manipulators  of  actual  figures, 
rather  than  projectors  of  practical  conclusions  to  be  drawn 
from  those  figures. 

The  keeping  of  cost  sheets  on  the  several  departments  of 
big  roads  (and  little  ones  for  that  matter)  is  necessary;  and 
the  growing  tendency  is  to  go  more  into  details  along  these 
lines — highly  commendable;  but  for  the  love  of  truth  and  facts 

born  of  common  sense  and  experience,  don't  let  our  enthusiasm 
for  accounts  and  their  proper  and  improper  classification  or 
adjustment,  plunge  us  headlong  into  the  ruinous  belief  that  it 
is  more  important  to  keep  correct  account  of  shop  methods 
that  are  wrong  than  it  is  to  learn  about  and  adopt  methods  that 
are  right. 

Unfortunately,  this  is  the  very  baneful  belief  that  many  of 
tis  consciously  or  unconsciously  abide  by  or  are  compelled  to 
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abide  by.  It  makes  very  little  difference  whether  we  do  or 

not,  but  we  do,  concur  in  the  growing  belief  that  detailed  in- 
formation in  regard  to  costs  of  general  methods,  and  even  of 

the  several  operations  embodied  in  the  general  methods,  should 
be  available  to  some  officer  qualified  to  properly  classify  con- 

secutive and  related  operations  under  general  heads,  and  to 
have  them  properly  tabulated  in  compact  form  for  ready 
reference ;  and,  furthermore,  to  draw  from  them  conclusions 
upon  which  to  base  suggestions  or  instructions  pointing  to 
improvements  in  old  economies  or  to  the  introduction  of  new 
ones.  If  the  carefully  kept  and  laboriously  compiled  records 
are  not  to  be  utilized  to  practical  ends  in  some  such  manner, 
what  is  the  use  of  having  them  ?  In  other  words,  from  the 
shop  point  of  view,  what  is  the  sense  of  making  the  shop 
superintendent  a  telephone  boy  (and  this  is  just  what  he  be- 

comes when  he  is  called  up  personally  fifty-seven  times  a  day 
by  clerks  whose  intercourse  should  be  with  other  clerks)  to 
get  or  verify  records,  that,  as  far  as  he  is  able  to  learn,  die  on 
the  paper  that  holds  them  ? 

Let  us  assume,  however,  that  the  shop  authority  has  some 
spunk  and  besides  realizes  the  economy  of  havmg  cheap  labor 
do  cheap  work;  or  suppose  that  he  is  stone  deaf  or  stammers 
so  that  he  shakes  his  hat  off  when  he  tries  to  talk  over  the 

telephone ;  under  either  of  these  conditions  he  will  probably 
have  some  time  to  devote  to  duties  commensurate  with  his 
title.  Let  us  further  assume  that  he  does  devote  all  of  his 

own  time  to  developing  new  methods  or  to  perfecting  old  ones 
pertaining  to  his  field  of  work;  and,  furthermore,  that  his 

office  force  is  fully  qualified  to  satisfy,  at  moment's  notice,  the 
demands  of  the  duly  authorized  nine-dollar-per-men  all  over 
the  system,  whatsoever  they  may  wish  to  know  in  regard  to 
costs  or  probable  time  of  completion  of  jobs  under  way  for 

their  department.  We  are  assuming  a  great  deal,  but  let's 
assume  it  and  see  what  it  leads  to.  Under  the  assumed  con- 

ditions the  authorities  at  headquarters  are  provided  with  costs 
of  all  kinds  to  be  classified  under  heading,  many  of  which  are 
standard  on  roads  all  over  the  country.  Assuming  that  the 
authority  in  whose  hands  these  records  in  their  final  tabulated 
and  classified  form  find  rest,  knows  what  to  do  with  the  black 

and  white  results  revealed  by  them,  what  does  he  do  with  these 
results  ?  He  simply  compares  them  with  results  revealed  by  a 

study  of  the  tabulated  records  kept  on  other  roads  in  sup- 
posedly good  standing.  He  may  not  go  as  far  as  to  compare 

the  costs  of  individual  operations,  nor  is  he  ordinarily  expected 
to  do  so  except  in  cases  of  special  investigation ;  but  he  takes 
general  headings,  such  as  cost  of  painting,  cost  of  handling, 
cost  of  overhauling,  cost  per  set  of  armature  coils,  etc.,  and 
compares  them. 

He  may  find,  after  comparing  costs  and  reducing  them  as 
near  as  possible  to  similar  conditions,  that  the  home  shop  is 
turning  out  certain  classes  of  work  much  cheaper  than  the 
shops  in  comparison  are;  but  if  he  does  find  such  a  condition 

he  probably  won't  do  very  much  hollering  about  it  if  the  echo 
is  liable  to  reach  the  man  to  whom  should  belong  the  credit, 
because  that  man  might  be  encouraged  to  the  extent  of  ex- 

pecting recognition  in  the  form  of  cash.  However,  if  the 
balance  of  comparison  should  strongly  favor  the  foreign  shops, 
then  the  welkin  will  ring — how  about  this  and  how  about  that, 
and  how  is  it  that  it  costs  us  $16  to  turn  out  a  set  of  General 

Electric  looo-armature  coils,  while  Superintendent  Seenmuch, 
of  the  Scatterville  Transit  Company,  turns  them  out  for  $13, 
and    *    *    *  etc. 

The  astounded  official  to  whom  these  remarks  are  addressed 

does  not  know  how  about  it  nor  how  it  is ;  and  why  ?  Because 
he  has  never  been  anywhere  to  find  out.  The  piece  of  work 
whose  cost  is  the  source  of  complaint  is  probably  costing  less 

than  it  did  under  the  present  incumbent's  predecessor ;  previous 
costs  in  his  own  shop  are  his  stands  of  comparison,  because  he 
has  no  others  to  guide  him.    Give  any  man  the  results  obtained 

elsewhere  and  accord  him  the  privilege  of  finding  out  how  they 

are  obtained,  and  he  probably  won't  be  slow  to  obtain  them, 
and  may  even  do  better. 

Unless  conditions  have  changed  in  the  last  few  years  the 

apprenticeship's  system  of  European  shops  is  an  open  admis- 
sion of  the  fallibility  of  any  given  set  of  men  and  methods. 

Over  there  an  apprentice  is  not  ordinarily  given  a  job  in  the 
shop  in  which  he  serves  his  time  until  he  has  gone  around  the 
country  and  served  time  in  other  shops;  that  is,  until  he  has 
fulfilled  the  requirements  of  a  journeyman.  A  journeyman, 
then,  is  a  man  that  goes  on  journeys;  a  man  that  goes  on 
journeys  sees  things  that  he  never  saw  before;  a  mechanical 
man  that  goes  on  journeys  necessarily  sees  mechanical  things 
or  methods  that  he  never  saw  before,  especially  if  the  seeing 

of  such  things  is  the  cast-iron  object  of  his  journey.  There- 
fore, if  a  shop  superintendent  or  master  mechanic  or  mechani- 

cal or  electrical  foreman  be  accorded  the  privilege  of  making 
the  rounds  of  various  reputable  shops,  why  should  he  not 
pick  up  ideas  adaptable  to  the  perfection  of  old  methods  or  the 
conception  of  new  ones  ? 
Any  given  method  foreign  to  his  own,  studied  with  the 

object  of  improving  his  own,  will  present  features  superior 
and  features  inferior  to  many  of  the  features  embodied  in  his 
own.  He  will  jot  down  the  superior  features  in  his  actual  or 
mental  note  book  and  pass  on  to  the  next  field  that  affords 
a  study  of  the  same  problem  probably  along  different  lines. 
As  a  final  result  of  his  journey  from  shop  to  shop  he  goes 
home  with  a  lot  of  new  ideas,  which,  if  not  available  for 
adoption  as  a  whole,  will  at  least  fit  into  isolated  places  and 
improve  the  inefficiency  of  devices  or  methods  to  which  the;' 
fit.  Consider  any  complete  machine  whose  final  output  in- 

volves several  more  or  less  simple  operations.  Who  has  ever 
seen  such  a  machine  originated,  designed  and  perfected  to 
permanence  by  any  single  man  ?  Any  machine  permanently 
perfected  represents  the  ingenuity  of  several  minds  applied  to 
a  single  purpose.  The  owners  of  the  several  minds  may  lose 
their  identity  in  a  single  name  that  fairly  or  unfairly  hides  the 
facts,  but  they  may  be  there  just  the  same.  A  machine  that 
accomplishes  certain  results  constitutes  a  method  of  accom- 

plishing those  results  and  an  improvement  in  any  part  of  the 
machine  is  an  improvement  in  a  general  method.  Just  so  with 
a  shop  and  its  men  and  master,  who,  together,  constitute  the 
personnel  of  the  shop.  Considering  a  shop  and  its  personnel 
as  a  machine,  efforts  to  improve  the  efficiency  of  the  machine 
often  find  expression  as  radical  changes  in  the  personnel. 
Sometimes  such  changes  work  the  desired  end  and  sometimes 

they  do  not. 
Changes  are  too  apt  to  be  mistaken  for  improvements ;  but 

when  such  changes  are  made  what  is  the  real  but  tacit  reason 
prompting  them?  It  is  a  desire  to  introduce  a  man  or  men 
better  qualified  to  run  the  shop  on  an  economical  basis  than 
were  the  man  or  men  replaced.  Such  a  change,  presumably  for 
the  better,  generally  means  that  the  new  incumbents  get  more 
money,  and  have  more  responsibility  and  authority  accordingly 
than  had  the  old  incumbents.  The  rock  bottom  upon  which  rest 
their  claim  for  more  consideration  from  the  management  is 
superior  qualifications,  probably  due  to  wider  (not  necessarily 

longer)  experience. 
The  next  question  is,  upon  what  grounds  does  the  manage- 

ment base  its  estimate  of  the  new  incumbents'  qualifications  ? 
Upon  the  same  grounds  that  all  estimates  are  based  upon — 
the  grounds  of  comparison.  By  comparing  home  methods  and 
their  results  with  the  results  obtained  elsewhere  under  the 

guidance  of  the  prospective  incumbents,  it  has  been  found  that 
home  results  are  unsatisfactory.  Here  the  old  but  prevailing 
condition  again  forces  itself  to  the  front.  The  management 
compares  home  results  with  results  obtained  elsewhere,  and 
from  the  comparison  draws  conclusions  as  to  the  efficiency  or 

non-efficiency  of  the  shop  personnel.    On  the  other  hand  the 
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shop  personnel  has  been  confined  day  after  day,  year  after  year, 
within  the  narrow  boundaries  of  its  own,  now  obsolete,  ex- 

perience. In  other  words,  the  management,  all  powerful, 

which  criticises  and  acts  upon  lines  parallel  to  its  own  criti- 

cism, has  access  to  the  results  of  other  men's  experience.  But the  men  to  be  relieved  have  not  been  afforded  access  to  the 

experiences  themselves. 
It  is  probable  that  only  in  few  cases  is  parsimony  of  the 

management  responsible  for  heads  of  departments  not  getting 
around  the  country  occasionally  to  see  what  and  stutly  how 
things  are  being  done  in  other  shops  that  are  presumably 
managed  at  least  as  well  if  not  better  than  the  home  shop. 
Any  man  with  brains  enough  to  remove  his  hat  before  taking 
a  bath  knows  that  any  such  parsimony  does  not  come  under 
the  head  of  economy ;  and  any  man  who  thinks  it  does  needs 
a  doctor.  Most  of  us  are  probably  willing  to  agree  that  street 
railway  conventions  are  a  great  institution,  if  not  for  some 

reasons,  at  least  for  others.  They  are  usually  held  in  repre- 
sentative cities  served  by  representative  street  railway  systems, 

and  it  seems  that  not  the  least  important  feature  incident  to  the 
convention  is  the  facilities  afforded  for  observing  and  studying 
the  railway  methods  instrumental  probably  in  bringing  that 
city  into  the  forward  ranks  of  the  railway  legions. 

But  what  might  be  the  first  thing  to  impress  an  observer  at 

a  convention  ?  The  fact  that  most  of  the  roads  are  repre- 
sented by  its  greater  and  shining  lights,  whether  they  hail 

from  the  North,  East  or  West.  The  greater  lights  being 
there  is  all  right,  because  they  can  probably  learn  a  great  deal 
in  a  general  sort  of  way  by  association  with  other  great  lights 
representative  in  their  special  lines  of  business;  but  the  little 
fellows  at  home,  the  ones  so  eager  to  see  and  learn  that  they 
would  absorb  and  assimilate  new  ideas  like  a  lump  of  sugar 

takes  up  water,  they  ought  to  be  there,  too,  if  the  full  pos- 
sibilities of  the  occasion  are  to  be  realized ;  not  so  much  on 

account  of  what  they  might  acquire  in  the  convention  hall 
itself  as  what  they  might  learn  by  spending  their  time  in  the 
railway  shops  around. 

It  is  not  to  be  understood  that  we  would  entertain  the  im- 
practicable idea  of  a  wholesale  migration  of  the  shop  force, 

from  fender  man  to  superintendent,  to  every  convention, 
wheresoever  held ;  indeed,  were  it  not  for  the  possibility  of 
having  to  stem  the  strongest  kind  of  tide  to  the  contrary,  we 
might  timidly  suggest  that  conventions  do  not  afford  the  best 

conditions  in  the  world  for  exhaustive  stu-^y  of  railway 
economics,  even  thought  the  devotee  attend  with  the  cast-iron 
resolution  to  spend  most  of  his  time  in  neighboring  shops  in- 

stead of  in  the  convention  hall,  because,  on  such  occasions, 
unless  a  man  wants  to  make  himself  unpopular,  he  is  apt  to 
have  several  brother  devotees  with  him  wherever  he  may  elect 
to  go.  A  party  on  a  tour  of  inspection  of  a  shop  is  not  as  apt  to 
leave  with  complete  and  consecutive  ideas  of  its  methods  as  a 
single  man  is;  individual  tastes  will  differ;  the  inclinations  of 
all  must  be  considered,  and  there  is  always  one  in  tlic  party 

who  has  to  "get  back"  to  some  place  or  other. 
If,  however,  there  are  few  or  no  opportunities  offered  for  an 

inspection  of  a  model  shop,  and  a  convention  presents  itself 
as  an  opportunity,  by  all  means  go  or  send  representatives  to 
the  convention.  The  writer  knows  of  several  instances  where 

the  sending  to  a  convention  of  members  of  a  shop's  personnel 
resulted  in  the  introduction  at  the  home  shop  of  economics 

whose  saving  per  year  would  pay  the  expenses  of  several  shops' 
staffs  to  several  conventions.  Now,  if  one  man  has  run  across 
specific  instances  of  the  benefits  to  be  derived  from  having 
heads  of  departments  attend  a  single  convention,  how  many 
instances  of  the  kind  nmst  exist  and  how  many  more  instances 

would  exist  were  the  [jowers  (hat  be  to  awaken  to  its  pos- 
sibilities? Furthcnuore,  if  a  study  of  the  methods  in  vogue 

on  a  particular  railway  system  yields  licneficial  results  ex- 
pressible in  dollars  and  cents,  how  nuich  more  impressive 

would  be  (he  rcsulls  to  be  obtained  by  sending  representatives 

of  the  shop's  staff  on  periodical  tours  of  inspection  of  all  of  the 
railway  shops  of  note. 

Such  a  system  of  inspection  gives  immediate  returns  in  three 
ways:  It  enables  the  shop  authority  to  modify  for  betterment 
methods  that  he  may  already  have  in  force ;  it  brings  him  in 
contact  with  complete  methods,  even  witli  whose  very  object 
it  may  have  never  occurred  to  him  to  associate  an  idea;  it 

wakes  him  up  and  side-tracks  him  from  that  quicksandish 

rut  that  all  of  us  tend  to  fall  into  if  we  don't  get  around  and 
see  what  the  other  fellows  are  doing ;  it  gives  him  a  good  idea 
of  where  he  stands  in  the  procession  of  modern  railway  method 
development  and  makes  him  better  satisfied  with  himself  and 
his  superiors. 

Still  another  opportunity  is  presented  for  comparison  of 
practice,  and  that  is  through  the  technical  press.  Never  more 
so  than  now  have  the  street  railway  periodicals  made  such  an 
effort  to  keep  their  subscribers  posted  as  to  what  street  railway 
men  in  all  parts  of  the  country  are  doing.  The  visit  of  a  paper 
fifty-two  times  a  year  is  perhaps  not  so  instructive  as  a  trip  of 
inspection-  to  another  property  once  a  week,  but  is  nearly  as 

good  and  is  possible  when  the  other  plan  isn't.  The  illustrations 
alone,  showing  the  liest  practice  in  different  details  of  railway 

practice  from  all  parts  of  the  world,  are  often  as  good  as  a  post- 
graduate course,  not  only  to  the  manager  whose  work  confines 

him  to  his  own  system  for  the  greater  part  of  the  time,  but 
still  more  so  to  the  division  superintendent  or  mechanic,  as  far 
as  applying,  adapting  or  conceiving  new  ideas  in  his  work  are 
concerned.  And  yet  is  possible  to  go  into  a  good  many  man- 

agers' offices,  up  to  date  in  other  respects,  and  find  one  copy  of 
one  representative  street  railway  organ,  and  that  single  copy 

snugly  ensconced  in  the  sanctum-sanctorum  of  the  ranking 
officer,  where  he  can  get  a  soothing  glance  at  it  in  between  his 
telephone  spasms. 

No  doubt  in  such  a  case  any  man  in  the  shop  could  get  a  look 
at  the  paper  simply  by  washing  his  hands  and  asking  for  it; 
l)ut  the  idea  never  occurs  to  him,  and  he  probably  would  not 
intrude  to  ask  even  if  the  idea  did  occur  to  him.  Excepting  in 

cases  of  personal  subscription  the  right  to  freely  consult  cur- 
rent street  railway  literature  addressed  to  and  paid  for  by  the 

company  should  not  be  confined  to  any  one  man  whom  circum- 
stances ma}'  have  forced  into  a  position  of  authority.  Still 

better  is  the  policy  adopted  by  some  of  the  more  important 
companies,  of  putting  a  copy  into  the  hands  of  every  head  of 
department  and  division  superintendent  and  into  every  repair 

shop,  power  house  and  motormen  and  conductors'  reading  room 
on  the  system.  Next  to  the  privilege  of  being  indulged  in  an 
occasional  inspection  journey,  the  privilege  of  consulting  the 
best  literature  on  current  shop  and  operating  practice  and 
methods  is  the  most  useful  adjunct  to  shop  and  operating 
routine.  If  they  can  be  made  supplementary  to  each  other,  so 
much  the  1,'etter,  because  the  reading  then  becomes  a  source  of 
suggestion  which  actual  contact  with  the  subject  matter  will 

nourish  to  perfection.  As  far  as  inspection  tours  are  con- 
cerned they  need  involve  only  heads  of  departments,  but  liberal 

provisions  in  the  matter  of  current  railway  literature  should 
involve  the  whole  o]jerating  force. 
The  question  naturally  suggesting  itself  to  the  reader  is, 

if  the  benefits  to  lie  derived  from  sending  representatives  on 
inspection  tours  to  other  shops,  and  from  widely  disseminating 
good  railway  literature  among  employees  and  encouraging  them 
to  cultivate  it,  is  so  evident,  why  are  not  the  practices  more 
general?  As  a  matter  of  fact  such  practices  are  becoming 

more  general.  That  they  do  not  accelerate  more  raj'jidly  is  due 
to  several  causes,  among  which  can  be  named : 

(1)  Want  of  publicity  of  the  good  results  obtained  there- 
from. Unfortiuiately,  irany  of  us  are  so  narrow  minded  that 

it  we  get  a  good  i(le;i  from  another  man,  we  confine  it  for  a 
while,  then  l)ring  it  out  with  new  clothes  on  and  passively 
|)arade  it  as  our  own  creation. 

(2)  The  iilcas  may  have  never  been  suggested  or  their 
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virtues  forcibly  impressed  upon  the  management  in  whom  is 
vested  the  power  of  affirming  or  denying  the  wisdom  of  general 
policies.  It  is  a  fact  that  managements  have  to  be  waked  up 
and  side-tracked  from  beaten  paths  just  as  often  as  the  de- 

pendent powers  do. 
(3)  In  some  cases  the  experiment  has  been  tried  and  an 

unfortunate  selection  of  representatives  has  been  the  cause  of 

THE  CONSTRUCTION  OF  SEMI-CONVERTIBLE  CARS 

The  advantages  of  semi-convertible  cars  for  interurban  rail- 
ways and  city  lines  having  considerable  excursion  traffic  and 

pleasure  riding,  especially  during  the  summer  months,  have 
made  them  popular  with  managers  and  patrons  alike,  but  the 
distinguishing  feature  of  these  equipments  has  introduced  a 

FIG.  1.— SEMI-CONVERTIBLE  COMBINATION  CAR 

unsatisfactory  results  or  no  results  at  all,  thereby  discouraging 
further  indulgence  along  these  lines. 

Be  it  known  as  a  fact,  however,  that  there  are  wideawake 
managements  fully  alive  to  the  possibilities  of  street  railway 

journal-ism  and  street  railway  journey-ism,  and  a  tour  through 
their  shops  and  depots  and  over  their  systems  will  cause  the 

problem  in  car  construction  that  has  given  designers  and 
master  car  builders  a  great  deal  of  trouble ;  indeed,  the  rela- 

tive merits  of  the  several  solutions  offered  continue  to  furnish 

a  subject  for  controversy.  It  is  the  purpose  of  this  article  to 
consider  the  Stephenson  practice  in  this  particular,  and  a  car 

recently  turned  out  of  the  company's  shops,  embodying  these 

i^'treet  Ruilwaii  Journal 

FIG.  2.-SIDE  ELEVATION,  SHOWING  BOTH  OPENED  AND  CLOSED  WINDOWS 

"well  qualified  casual  visitor"  to  doff  his  cap  to  the  broad  policy 
of  studying  the  practice  of  others  and  giving  of  their  own 
experience  in  return. 

A  syndicate,  backed  by  Stuyvesant  Fish,  George  W.  Young, 
Cornelius  Vanderbilt  and  others,  has  renewed  its  proposition, 
submitted  two  weeks  ago,  to  the  Rapid  Transit  Commission,  of 

New  York,  to  build,  at  the  syndicate's  expense,  a  subway  from 
Delancey  Street  to  the  Battery  and  equip  the  Williamsburg 
Bridge  and  the  proposed  subway  with  moving  platforms  to 

carry  passengers  at  all  hours  for  a  2-cent  fare.  On  motion  of 
Mayor  Low  the  proposition  has  been  referred  to  Messrs.  Orr, 
Starin  and  Grout,  with  the  understanding  that  the  syndicate 

will  make  a  formal  application  for  a  franchise.  Bridge  Com- 
missioner Lindenthal  has  sent  to  the  Board  a  letter  warmly 

advocating  the  moving  platforms,  and  Controller  Grout  be- 
lieves that  it  would  be  a  good  thing  to  have  them  on  the  Wil- 

liamsburg Bridge. 

features,  is  illustrated  herewith  as  an  example  of  the  special 
construction  employed.  This  type  of  car  has  been  adopted  by 
a  number  of  roads,  and  has  been  built  in  several  sizes,  varying 

from  20  ft.  to  36  ft.,  and  employing  different  styles  and  con- 
struction to  meet  local  conditions.  The  cut,  Fig.  i,  shows  a 

28-ft.  car  body, with  vestibules  at  both  ends.  It  is  a  combination 
passenger  and  baggage  car,  with  a  side  door  as  well  as  end 
doors,  and  the  baggage  compartment  may  be  utilized  for 
smokers.  As  will  be  seen,  by  reference  to  the  illustration,  it 
presents  a  very  handsome  appearance  and  follows  the  usual 
design  of  Stephenson  cars,  so  that  a  more  extended  notice  of 
the  general  construction  is  unnecessary. 

Another  style  is  illustrated  in  the  side  elevation.  Fig.  2,  and 
is  intended  for  passenger  service  only.  It  has  a  vestibule  at 
one  end  for  the  protection  of  the  motorman,  the  rear  platform 
not  being  enclosed.  The  windows  of  these  cars  are  2  ft.  6^  ins. 
wide  and  3  ft.  2%  ins.  high,  and  each  comprises  two  sashes,  both 
of  which  are  removable,  thus  providing,  when  desirable,  a  prac- 

tically open  car,  as  the  panel  reaches  only  a  height  of  28^  ins, 
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The  upper  sash  is  much  smaller  than  the  lower  one,  and  is 
correspondingly  lighter,  so  that  it  can  easily  slide  upward  into 
a  pocket  provided  in  the  roof  without  adding  much  to  the 

Lo\>  er  sush  to  drop  below  arm  rail 
Street  Railioay  Journal 

3.— SECTION  SHOWING  ROOF  OF  CAR  AND  STORAGE 
POCKETS  FOR  UPPER  SASH 

~ Windows  Closed 

FIG. 

weight  of  the  upper  structure  or  in  the  least  dis- 
figuring or  distorting  the  interior.  In  fact,  the 

monitor  is  the  same  width  as  usual,  and  the  form 
of  the  roof,  as  represented  in  the  sectional  view. 
Fig.  3,  is  not  changed  in  any  way.  The  lower 
sash,  which  is  the  larger  and  heavier  of  the  two, 
is  dropped  into  a  pocket  in  the  wall  between  the 
lining  and  the  panel,  and  the  opening  at  the  top  is 
then  covered  by  a  cap,  which  also  forms  an  arm 

rest.  By  this  arrangement  a  very  desirable  divis- 
ion of  the  weight  is  secured,  as  well  as  a 

convenient  disposition  of  the  sashes  without 
encroaching  on  the  space  needed  in  the  car 
body. 

The  details  of  construction  of  the  post  and  the 
provisions  for  disposing  of  the  windows  are  very 
clearly  illustrated  in  Fig.  4.  It  will  be  noticed 
that  the  side  lining  is  set  in  between  the  posts. 
This  arrangement  makes  it  necessary  to  provide 

only  314  ins.  for  the  post,  and  in  some  cases  even 
smaller  spaces  have  been  found  practicable,  but 
for  ordinary  service  and  especially  on  interurban 
lines  a  post  from  3  ins.  to  33^  ins.  in  depth  is 
recommended,  as  it  is  believed  that  one  of  that 
size  is  needed  to  give  sufficient  strength  and 
rigidity  to  the  car  body.  In  this  cut,  too,  it  will  be 
noticed  that  the  windows  are  represented  as  being 
closed,  but  the  space  which  they  will  occupy  in 
the  pockets  when  they  are  opened  is  indicated. 
To  transform  one  of  these  coaches  from  a  closed 

to  an  open  car,  and  vice  versa,  requires  only  a  few 
minutes,  and  involves  very  little  trouble.  The 
arm  rail  capping  for  each  window  is  hinged  to  the 
lining  and  can  be  easily  opened,  so  that  the  lower 
sash  can  be  dropped  into  the  pocket  provided  for 
it,  in  exactly  the  same  manner  as  a  drop  sash  or 

an  ordinary  street  car  is  lowered  into  its  recep- 
tacle. The  cap  can  then  be  closed  down  and  se- 

cured in  its  former  position.  The  upper  sash  may 
be  pushed  up  into  the  pocket  provided  for  it  in 
the  roof,  and  fastened  there  securely,  making  a 
very  convenient  disposition  of  it  and  preserving 
the  general  form  of  roof  construction. 

Mr.  King,  the  general  manager  of  the  John 
Stephenson  Company,  who  is  the  inventor  of  the 
arrangement  here  described,  has  always  strongly 
disapproved  placing  any  unnecessary  weight  in 
the  car  roof,  and  for  this  reason  be  favored  the 

plan  of  dropping  the  lower  sash,  which  is  by  far  the  larger  and 
heavier  of  the  two,  into  a  pocket  provided  for  it  below  the  arm 
rail.    There  are  twenty  windows  in  the  28-ft.  pj^ssenger  car 

FIG.  4.— DE- TAILS OF 
POST 

here  illustrated — ten  in  each  side — and  the  lower  sashes,  with 
double-strength  glass,  weigh  200  lbs.,  while  the  same  number 
using  plate  glass  would  weigh  400  lbs.  In  longer  cars  the  num- 

ber of  windows  would  be  greater  and  the  weight  correspond- 
ingly increased.  It  is  contended,  therefore,  that  to  add  this  to 

the  normal  weight  of  the  car  roof  would  make  it  top-heavy,  and 
create  a  tendency  to  strain  the  car  framing.  The  sensation 

experienced  by  a  passenger  standing  in  a  rapidly-moving  car 
when  it  is  brought  to  a  sudden  stop,  and  also  that  caused  by 
starting  quickly,  are  mentioned  to  call  attention  to  the  strains 
that  are  sustained  by  all  parts  of  the  car  structure  even  under 
normal  conditions,  and  it  is  insisted  that  this  effect  is  greatly 
increased  when  any  additional  weight  is  imposed  on  the  roof, 
and  that  it  will  exert  a  very  destructive  influence  upon  the 
rest  of  the  car. 

It  will  be  recognized  at  once  that  the  natural  solution  of  the 
problem,  as  here  stated,  would  be  to  drop  all  windows  below  the 
arm  rail,  but  the  objection  to  this  is  that  both  sashes  would  re- 

quire two  distinct  pockets,  and  these  would  occupy  more  space 
than  could  be  spared  from  the  car  body.  Most  roads  are  limited 
in  the  width  of  their  car  bodies,  and  the  cross-seats  cannot  be 
made  much  smaller  without  becoming  uncomfortably  narrow. 
These  considerations  led  to  the  development  of  the  plan  illus- 

trated herewith,  which  has  been  adopted  for  Stephenson  cars, 
and  has  proved  very  satisfactory  in  service.  This  is  really  a 
compromise  between  the  plans  already  discussed,  and  it  is 
claimed  that  this  arrangement  entirely  eliminates  the  inherent 

objections  to  semi-convertible  cars,  as  the  storage  of  the  smaller 
sashes  in  the  roof  does  not  add  enough  weight  to  the  upper 
structure  to  affect  the  stability  of  the  general  design,  and  the 
arrangement  of  single  pockets  for  the  lower  sashes  is  such  that 
they  do  not  encroach  upon  the  space  needed  for  car  seats. 

Mr.  Kling  believes  that  the  general  tendency  nowadays  is  to 
build  cars  too  heavy  for  the  service  required  of  them,  and  that 
this  not  only  means  a  larger  consumption  of  power  than  is 
needed  but  very  often  results  in  an  improper  distribution  of 
strains  in  the  different  parts  of  the  car  structure. 

INCREASING  PLEASURE  TRAVEL 

Last  summer  the  Norfolk,  Portsmouth  &  Newport  News 

Company  began  the  publication  of  a  weekly  folder  for  free  dis- 
tribution to  its  passengers  on  the  Norfolk  Railway  &  Light 

Company  division.  It  is  entitled  "Street  Railway  Chat,"  and 
has  proved  an  effective  yet  inexpensive  medium  for  increasing 
the  traffic  of  the  road  and  bringing  the  company  into  closer 
touch  with  its  patrons. 

The  contents  of  this  weekly  comprise  announcements  of 
theatrical  performances,  lectures,  band  concerts,  society  meet- 

ings and  other  matters  of  local  interest.  All  the  attractions 
advertised  in  the  folder  may  be  readily  reached  by  the  com- 

pany's cars.  Each  issue  of  "Chat"  has  on  the  front  page  an 
attractive  cut,  usually  the  portrait  of  the  actor  or  actress  taking 
the  leading  part  in  some  current  play.  These  cuts  add  mater- 

ially to  the  demand  for  the  publication  and  at  the  same  time 
help  to  increase  the  theater  travel.  The  periodical  is  also  used 
by  the  company  for  the  purpose  of  giving  passengers  useful 
hints  as  to  the  proper  manner  of  getting  on  and  off  cars,  the 
issuance  of  transfers,  special  runs  in  connection  with  important 
events,  etc. 

The  folders  are  2}^  ins.  x  6^4  ins.  in  size  when  folded,  and 

8^  ins.  X  6j4  ins.  when  open.  They  are  conspicuously  dis- 
played on  the  cars  in  brass  pockets,  which  have  open  fronts, 

one  of  these  pockets  being  placed  beside  every  other  seat. 
Originally  this  little  publication  was  nameless,  and  to  stimu- 

late interest  in  the  paper  the  company  offered  100  free  tickets  to 
the  passenger  who  suggested  the  best  title.  Many  interesting 

names  were  sent  in,  but  that  of  "Street  Railway  Chat"  was 
finally  accepted  as  being  the  most  appropriate, 
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This  method  of  attracting  traffic  should  prove  very  profitable 
to  those  railway  companies  along  whose  lines  theaters,  parks 
and  other  pleasure  resorts  are  located,  and  especially  so  during 
the  summer  months  when  many  people  desire  to  know  where 
and  how  they  can  best  enjoy  themselves. 

D.  P.  Campbell,  press  agent  of  the  Norfolk,  Portsmouth  & 
Newport  News  Company,  kindly  furnished  the  information 
contained  in  this  article. 

 ■>^^  

THE  TRANSFER  TICKET  '^ 

BY  J.  H.  STEDMAN 

When  one  discusses  a  subject  nowadays  one  begins  at  the 
root  of  the  matter.  Transfer  is  a  word  derived  from  trans, 
across,  and  ferro,  to  bear ;  to  bear  across,  and  in  its  earlier  use 
most  general  managers  so  found  it.  But  one  may  bear  across 
without  being  as  cross  as  a  bear,  for  we  all  have  a  cross  to 
bear. 

Ten  years  ago  the  privileges  of  transfer  were  exercised  by 
few  street  railway  companies.  About  1892  the  question  began 
to  be  seriously  entertained  by  some  of  the  corporations  of  the 
larger  cities.  It  was  bitterly  opposed  by  the  conservative  men, 
and  for  some  time  such  concessions  to  the  public  were  extended 
c/nly  through  compulsion.  Even  after  four  years  time,  when 
the  American  Street  Railway  Association  sent  out  blanks  to 

get  information,  the  question,  "Do  transfers  increase  your  cash 
receipts?"  met  almost  unanimous  reply,  "Yes;"  but  the  next 
query,  "Would  you  recommend  their  adoption?"  was  a  sticker. 
All  kinds  of  answers  were  made.  Though  they  had  admitted 
that  the  giving  of  transfers  increased  cash  receipts,  they  still 
hesitated  to  indorse  giving  away  transfers.  It  is  so  hard  to 

teach  an  old  dog  new  tricks.  To-day  there  are  few  men  in  the 
profession  who  do  not  know  of  their  own  knowledge  that  giving 

transfers  is  the  most  lucrative  thing  the  street  railway  com- 
panies ever  hit  upon  for  the  increase  of  business  and  cash 

receipts.  They  not  only  induced  people  to  ride  but  they  taught 
them  to  ride — they  made  riding  a  hal)it. 

The  "New  York  Commercial  Advertiser,"  in  an  article 
showing  the  increase  of  the  Metropolitan  Street  Railway  Com- 

pany from  this  cause,  says :  "Mr.  V reeland's  statistical  ac- 
count of  the  miracle  wrought  by  the  transfer  reads  like  a  fairy 

tale.  Not  only  have  the  receipts  of  the  main  lines  been  doubled 
and  trebled  under  its  magic  influence,  but  subsidiary  lines  that 
were  either  dead  or  dying  have  been  transformed  into  paying 
investments  of  the  first  rank.  No  other  development  in  street 
railway  traffic  can  be  compared  for  a  moment  in  pecuniary 
value  to  this.  Electricity  has  accomplished  a  great  deal  in 
reducing  operating  expenses,  but  without  the  aid  of  the  transfer 
system  it  would  have  led  to  a  merely  nominal  growth  in  the 
business. 

"Mr.  Vreeland's  figures  are  simply  amazing.  The  Metro- 
politan system,  with  131  miles  of  track,  earned  in  1894  about 

$5,400,000,  and  gave  its  stockholders  a  profit  of  $328,000.  In 
1899,  with  a  60  per  cent  increase  in  mileage,  its  gross  earnings 
exceeded  $13,500,000,  and  its  stockholders  reaped  a  profit  of 
nearly  $2,500,000.  The  adoption  of  electricity  had  a  great  deal 
to  do  with  this  increase  in  business  and  profit,  but  the  transfer 

had  more.  This  is  not  the  whole  story.  Lines  that  were  un- 
profitable before  being  brought  into  the  system,  and  which  were 

bought  at  prices  that  seemea  unjustifiable  if  not  ruinous,  be- 

came profitable  immediately  after  consolidation."  Such  evi- dence must  convince  the  mosi  obdurate  and  stubborn  doubter. 

Here  and  there  one  finds  to-day  a  street  railway  man  who  has 
not  yet  been  converted — who  hesitates  to  give  something,  fear- 

ful that  he  gets  no  equivalent.  But  these  blind  men  are  scarce 
and  the  old  prejudice  has  been  pretty  well  uprooted  by  the 
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cyclone  of  facts.  It  is  proven  that  transfers  increase  cash 
receipts,  and  generally  the  more  liberal  the  concession  the 
greater  the  increase. 

Ten  years  ago  brass  checks — good  forever — tickets  for  all 
day  or  all  the  week — any  old  thing — was  good  enough  for  a 
transfer  ticket.  In  1892  a  man,  one  Stedman,  invented  a  time- 

table, and  so  arranged  consecutive  numbers  and  conductors" 
numbers  and  other  details  as  to  form  a  complete  system  of 

tickets — comprehensive,  efficient  and  protective,  almost  abso- 

lutely protective  on  the  conductor's  side  of  the  question  if 
persistently  inspected  and  checked. 

The  issuing  of  transfers  by  transfer  agents  opened  so  wide 
a  gate  to  fraud  that  the  advantage  of  their  issue  by  conductors 
to  passengers  wdio  paid  fare,  instead  of  giving  one  to  any  per- 

son who  asked  for  one,  was  quickly  appreciated.  A  few  roads 
whose  peculiar  conditions  permit  a  corral,  still  herd  the  people 

for  transfer,  but  the  public  don't  care  to  be  put  in  a  pen,  and 
it  isn't  a  very  popular  method. 

Conductors  now  generally  issue  transfers — the  request  for 

transfer  and  its  issue  being  limited  by  rule  to  "when  fare  is 
paid."  I  believe  the  conductor's  badge  number  printed  on  the 
transfer  he  issues  to  be  about  the  most  important  factor  in  the 

use  of  transfers.  It  not  only  has  a  healthful  and  moral  in- 
fluence, but  it  enables  the  company  to  trace  issue  and  detect 

abuse,  and  the  conductor  knows  it  does.  Series  or  run  numbers 

may  be  used  instead  of  conductors'  numbers,  but  we  lose  the 
moral  advantage.  It  is  something  "just  as  good,"  as  the  drug 
clerk  says,  instead  of  the  thing  we  want.  Identification  by 
punch  marks  is  too  slow,  too  laljorious  and  too  uncertain,  and 
on  roads  of  any  size  compels  the  use  of  punches  whose  dies  are 
too  elaborate  to  be  durable.  Just  here  let  me  say  a  word  on 
punches.  Round  dies  wear  longest  and  those  with  fewest 
points  come  next.  Superintendents  have  for  want  of  better 

method  demanded  a  long  list  of  difi^erent  punch  dies,  and  to 
supply  this  demand  punch  manufacturers  have  multiplied 
designs  for  differentiation  to  the  number  of  several  hundred. 
Many  are  too  large  for  proper  use,  many  are  too  small ;  many 

more  so  closely  resemble  each  other  that  identification  is  prac- 
tically microscopic,  if  not  entirely  lost,  while  the  great  majority 

of  them  involve  by  their  shape  so  many  wearing  points  that 
they  wear  out  very  quickly.  Five  or  six  points  are  as  many  as 
can  be  used  advantageously,  and  fifty  different,  good,  clear, 
distinct  durable  dies  of  proper  size  is  about  the  limit  of  proper 
shapes.  Better  use  round  dies  for  all  conductors,  but  if  this 

doesn't  satisfy  you  let  each  line  have  a  shape  selected  from  the 
best  designs  to  distinguish  its  conductors  and  don't  multiply 
detail  further.  To  our  printed  conductors'  numbers  we  add 
consecutive  numbers  for  proper  counting  and  to  compel  the 
conductor  to  issue  the  transfer  honestly. 

In  conjunction  with  the  time-table  each  ticket  must  show 
when  turned  in  that  it  was  issued  in  sequence  of  number  and 
in  sequence  of  time.  No.  6230,  say,  is  issued  at  9:30  a.  m.,  Nos. 
6231  and  6232  may  not  be  returned  at  all,  but  if  they  are  they 
must  show  issue  in  direct  sequence  of  time.  If  not  so  the  con- 

ductor's number  tells  instantly  who  issued  the  ticket  and  the 
man  is  spotted,  and  the  wrong  exposed,  for  tickets  cannot  be 
abstracted  and  punched  for  future  use,  as  they  will  not  fall 
within  proper  time  limit  and  in  proper  sequence.  It  is  easy  to 
keep  up  the  stock  of  tickets.  Arranged  in  compartments,  each 

conductor's  tickets  stored  in  a  compartment  marked  with  his 
badge  number,  the  transfer  clerk  at  regular  intervals  looks 
over  the  stock  and  renews  the  order  for  each  conductor  whose 

supply  is  getting  low.  Those  who  use  many  tickets  get  most 
frequent  renewals.  Those  who  use  few  get  only  occasional 
renewals.  It  is  very  simple.  An  excellent  form  of  ledger  has 

been  designed  to  keep  record  of  transfers  as  given  out  to  con- 
ductors and  charged  by  badge  number  and  consecutive  number. 

The  best  form  of  ticket  is  the  one  designed  to  hold  between 

finger  and  thumb  of  left-hand,  and  punched  with  the  right- 
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hand.  The  convenience  of  this  is  obvious.  It  should  read  all 

one  way  and  punch  all  one  way  without  turning  or  twisting. 
It  should  read  at  sight;  it  is  quicker  for  conductor;  plainer  to 

passenger;  simpler;  safer.  The  pad  form — perforated  tickets, 
100  in  a  pad — saves  waste,  counts  out  quickly,  is  conveniently 
handled  in  office  and  on  car,  shows  quantity  in  stock  clearly, 
in  every  way  saves  labor  and  time. 
As  all  complications  increase  detail  the  system  of  tickets 

should  be  one  form  if  possible.  Different  colors  may  be  used 
for  different  lines,  but  if  you  so  elect  you  sacrifice  the  more 

important  factor  of  the  conductor's  number  on  the  transfer, 
since  the  same  conductor  does  not  always  run  on  the  same  lines, 
to  embrace  both  details  is  impracticable.  The  badge  number 
on  any  transfer  will  tell  you  all  you  want  to  know  about  who 
issued  it,  and  if  you  want  to  know  on  what  line  he  was  working 
when  he  did  it  you  can  easily  find  out.  .Stick  to  the  most  im- 

portant thing — the  printed  conductor  number.  It  is  a  simple 
matter  to  arrange  to  have  the  transfer  show  from  what  line 

and  to  what  line  it  was  given,  and  as  the  "froms"  can  be 
punched  in  advance  it  does  not  delay  traffic. 

The  printed  rules  of  privilege  on  the  ticket  can  be  so  ar- 
ranged as  to  protect  its  proper  use  without  multiplying  forms. 

Few  roads  are  so  blind  to  their  own  pecuniary  benefit  as  to 
deny  privilege  of  transfer  to  any  connecting  line  (except  where 
parallel  lines  would  permit  return).  Many  tickets  specify  all 
the  transfer  points,  and  go  into  topographic  surveys  almost, 
to  fix  from  where — to  where — at  where  and  how — by  what 
point  of  compass  to  destination. 

What  more  need  you  say  ?    What  more  can  you  say  ? 

"Good  only  for  this  current  trip,  same  run ;"  "onward,"  can't 
return  on  any  parallel  line ;  "on  next  car  after  time  canceled," 
you  can  have  lo-minute  time-table  which  gives  but  5-minute 

leeway  if  desired;  "over  the  line  punched,"  your  conductors 
won't  punch  lines  not  permitted;  "from  the  point  of  its  inter- 

section with  this  line,"  don't  that  fix  the  spot  of  privilege  as  well 
as  it  can  be  done  by  any  multiplicity  of  words?  "Subject  to 
rules  of  company,"  will  stand  a  law  suit,  and  covers  any  other 
existing  rules  not  mentioned,  such  as  "not  transferable"  (yet 
transferring),  and  "no  stop  over,"  etc.  Of  course,  you  can  add 
N.,  S.,*E.  or  W.  if  you  care  which  way  passenger  goes,  though 

he  can't  go  two  ways  at  once.  Some  conditions,  however,  not 
only  makes  the  use  of  points  of  com.pass  advisable,  but  best 
safeguard  the  system  by  such  use,  to  insure  the  travel  onward 
and  enforce  its  direction. 

Any  system,  however  extended,  can  lie  eml)raced  in  one  form 
of  ticket  and  under  adequate  phrasing  be  so  adjusted  as  not  to 
increase  existing  privileges  of  transfer.  Liberality  pays, 
though.  I  believe  in  the  maxim,  the  more  you  give  the  ])u1)lic 
the  more  you  get. 

Just  here  let  me  add  that  the  transfer  ticket  is  not  the  ])lace 

to  record  the  rules  governing  the  conductor's  use  of  them. 
That  can  be  better  done  in  his  book  of  instructions,  and  if  you 
have  special  notices  to  instruct  the  puldic  put  them  on  cards 
in  the  cars,  not  on  the  transfers. 

There  are  roads  |hat  don't  give  transfers,  and  there  are  roads 
which  so  restrict  their  use  that  they  might  almost  as  well  not 

give  them,  but  to-day  clear-headed,  progressive,  thinking  men 
are  baiting  the  public  with  liberal  transfer  systems,  deliberately 
encouraging  people  to  Ije  lazy  and  teaching  them  to  ride. 

"Checking  up"  transfers  is  not  an  easy  matter,  if  we  cover 
the  entire  system,  reassemble  each  badge  number's  tickets  into 
jsackages  by  themselves  and  in  consecutive  order,  and  then 
observe  if  each  follows  in  sequence  of  time.  P)Ut  you  can 
readily  check  up  the  transfers  of  any  suspected  conductors  and 
call  them  down  for  errors,  first  one  man  and  Ihen  anolhcr,  as 
many  as  you  care  to  inspect.  The  men  then  realize  that  their 
transfers  are  subject  to  this  process  anfl  that  you  know  what 

is  doing.  They  don't  know  that  only  a  few  are  ins])ected,  so 
they  all  feel  the  influence  of  your  action  and  hesitate  to  do 
wrong. 

I  believe  the  abuse  of  lo-minute  or  1 5-minute  time-limit 
transfers  by  the  general  public  is  overestimated,  especially  in 
smaller  cities.  It  is  rather  difficult  on  short  time  limit  for  a 

passenger  to  place  a  transfer  he  does  not  want  to  use  in  the 
hands  of  a  friend  who  wants  to  go  immediately  on  a  given  line 
and  in  a  specified  direction.  In  larger  cities,  in  department  or 
other  stores  employing  many  clerks,  the  old  hour  limit  gave 

opportunity  for  an  established  transfer  exchange,  readily  ar- 
ranged among  its  noon  travelers  to  lunch.  The  lo-minute  limit 

has  broken  up  90  per  cent  or  more  of  these  frauds.  The  only 
other  safeguard  is  specific  destinations  from  specific  junctions 
on  specified  lines. 

We  now  reach  the  much  discussed  and  never  settled  question, 

"Shall  we  ring  up  transfers,  and  if  so,  how?"  Many  managers 
claim  that  to  ring  up  a  transfer  gives  it  a  5-cent  value.  How 
do  you  change  its  value  by  ringing  it  up  ?  Your  conductor  col- 

lected it  in  place  of  a  5-cent  fare.  By  that  act  he  gave  it  a  value 
of  5  cents,  so  it  now  has  the  value  of  5  cents  whether  rung  up  or 
not.  The  act  of  ringing  it  up,  or  the  fact  of  putting  it  in  his 

pocket  without  ringing  don't  change  conditions.  It  has  a  5-cent 
value  when  accepted  in  lieu  of  a  nickel.  The  argument  that 

conductors  can  "monkey"  with  them  to  greater  personal  ad- 
vantage when  rung  up  is  another  question  entirely,  and  that  is 

susceptible  of  extended  debate.  If  the  conductor  rings  them 
up  on  the  same  or  separate  or  duplex  register  he  has  to  account 
for  them.  In  either  case  he  must  show  cash  and  transfers  for 

total  registration  as  called  for.  If  he  proposes  to  steal  through 
the  medium  of  the  transfer  he  must  have  some  method  of  sub- 

stituting transfers  for  nickels,  not  by  eliminating  the  value  cf 
those  accepted  for  fare.  If  he  rings  cash  and  transfers  on  same 
register  he  transposes  quantities  on  his  report  slip  and  runs  in 

paper  substitutions  and  runs  out  nickels.  If  he  rings  up  trans- 
fers and  cash  on  separate  register  he  can  play  it  just  as  easy, 

by  generous  partiality  for  the  bell-cord  of  the  transfer  register 
and  make  his  tally  by  paper  substitutions  as  before.  If  he 

doesn't  ring  up  transfers  at  all  he  works  the  same  snap,  as 
nobody  knows  in  crowded  work  when  he  fails  to  ring,  whether 

he  is  collecting  a  5-cent  fare  or  a  transfer,  and  that  is  easy. 

If  he  doesn't  ring  he  may  have  collected  a  transfer  or  he  may 
have  got  a  nickel,  and  in  this  latter  case  he  finds  his  softest 
snap,  as  he  turns  in  what  the  cash  register  calls  for  and  what 
transfers  he  pleases.  He  needs  none  for  substitution  unless  he 
fears  the  spotter,  and  if  he  does  he  can  fix  it  all  right  on  his 

report  sheet  and  equalize  on  next  trip.  I  think  the  "don't  ring 
up  transfers"  the  widest  gate  for  fraud.  Obviously  it  is  most 
important  under  any  plan,  excepting  where  the  record  is 
])rinted  at  the  end  of  each  half  trip,  to  have  conductors  turn  in 
their  transfers  on  every  full  trip;  putting  them  in  an  envelope 
and  dropping  them  in  a  proper  receptacle  at  convenient  point  or 
handing  them  to  starter  at  grand  junction  or  elsewhere. 

Every  manager  knows  that  the  system  of  collecting  some- 
thing, money,  transfer,  ticket  or  pass  coupon,  some  voucher  to 

turn  in  for  every  person  carried,  anrl  ringing  up  every  trans- 
portation collected,  is  the  true  one.  It  makes  for  honesty  ahd  it 

is  vital  for  good  detective  work,  and  is  the  only  proper  method. 
So  ring  up  everything,  transfer  and  all,  and  show  cash  on  one 
register  and  transfer  on  another,  and  pass  on  another,  and 

3-cent  fare  on  another,  if  no  lietter  way  offers.  But  the  weak 
spot  in  ringing  transfers  is  the  weak  spot  in  all  fare  collecting. 
Your  ordinary  register  gives  totals — you  run  a  half  trip;  set  it 
back  and  start  again,  and  you  are  at  the  mercy  of  totals.  You 

can't  go  back  and  check  up  the  transactions  in  each  kind  of 
"transportation"  collected  on  each  half  tri]).  Your  spotter  may 
spot  and  report  a  lot  nf  rings  ski])ped  on  trip  three;  seventy-six 
carried  sixty  rung.  \in\  lie  in  wait  for  the  rascal  conductor. 
You  call  him  down,  and,  lo  !  his  trip  report  calls  for  seventy- 
six  and  the  spotter  is  proved  mistaken.  Of  course,  Mr.  Man 
(lid  steal  the  sixteen  fares,  but  he  scented  danger;  put  down 

seventy-six  on  report  as  rung  up,  and  pinched  them  out  of  the 
other  trips.   You  can  never  get  the  nickels  that  belong  to  you — 
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never  get  transfer  properly  registered  in  honest  quantity,  never 

get  3-cent  fares  sifted  out,  never  get  what  your  road  earns  'til 
you  use  a  register  that  classifies  different  fares  in  the  presence 
of  the  passenger  and  spotter,  if  you  please,  and  which  records 
all  such  fares  automatically  and  heyond  the  interference  of  any 
man,  in  such  manner  that  you  in  the  office  can  tell  what  every 

conductor  did  with  his  register  on  every  half-trip  he  worked. 
When  you  have  the  indisputable  means  of  knowing  what  each 

man  is  doing  on  each  half-trip  in  the  collection  of  different 
fares,  then,  and  not  till  then,  will  you  be  able  to  get  what 
belongs  to  you.  We  all  know  how  trip  slips  and  reports  are 
worked.  We  have  tried  to  prevent  manipulation  by  issuing 

consecutively  numbered  conductors'  reports,  so  a  man  only  has 
one  in  hand,  but  we  also  know  that  he  had  only  to  figure  on  a 
dummy  till  he  gets  things  fixed  and  then  enter  them  as  he 
pleases  on  the  report. 

The  present  system  tends  to  make  conductors  dishonest.  A 

strictly  honest  man  begins  the  work  to-day.  He  is  over  80 
cents.  He  turns  it  in.  To-morrow  he  is  60  cents  over  and 
turns  that  in.  The  third  day  40  cents.  Now  the  office  tells  him 
he  must  be  more  careful  and  ring  up  all  his  fares.  He  tries  to 
remember,  but  finds  himself  35  cents  over  next  day.  To  turn 

it  in  is  to  again  be  subject  to  criticism  for  inefficiency.  'Tf  I 
keep  this  up  I  lose  my  job,  may  be,"  is  his  natural  inference. 
He  pockets  the  over ;  all  is  smooth  now,  so  he  continues  to 

keep  his  "overs,"  and  from  this  point  to  a  habit  of  neglecting 
rings  to  increase  "overs"  is  an  easy  transition.  He  started 
honest,  but  the  company  taught  him  that  it  was  precarious,  so 
he  now  fortifies  his  efficiency  and  swells  his  purse. 
Two  years  ago  I  went  to  a  street  railway  convention  at 

Lancaster,  Pa.  I  noticed  that  advertisements  were  pasted  over 
the  dials  of  all  the  registers  of  all  the  cars.  I  asked  the  reason 

for  this,  and  the  reply  was :  "We  are  tired  of  having  con- 
ductors report  from  the  register  and  we  want  them  to  report 

from  their  pockets."  I  knew  then  that  a  device  like  the  Ohmer 
register  must  be  the  register  of  the  future. 
We  want  for  proper  protection  the  fixed  and  irrevocable 

record  of  each  trip  in  each  class  of  fare,  and  when  we  get  it, 

printed  with  conductor's  badge  number,  car  number,  date  and 
trip  number  opposite  each  line  of  record,  we  have  a  report  that 
no  man  can  tamper  with.  Each  car  tells  its  own  story  in  black 
and  white,  and  no  collusion  can  cliange  it.  Conductor,  tally- 

man, clerk,  cashier,  auditor,  treasurer  nor  president  can  alter 
it.  It  is  a  page  of  history.  The  conductor  starts  out  with  a  sum 
of  money  in  the  morning;  at  night  he  deducts  his  sum  of  money 
and  turns  in  all  other  money  in  his  pockets.  The  company 

gets  his  "overs" — for  all  men  honestly  forget  to  ring  up  now 
and  then  in  crowded  situation,  but  they  belong  to  the  com- 

pany, don't  they  ?  He  has  no  guide  for  the  amount  to  turn  in but  the  sum  he  has  in  hand  less  the  sum  he  started  out  with. 

Experience  has  proven  in  how  great  degree  this  method  in- 

creases the  company's  cash  receipts. 
I  have  taken  the  liberty  to  present  this  feature  of  the  subject 

here  as  it  was  fully  discussed  and  its  advantages  shown  by 

William  C.  Sampson,  treasurer  of  the  Union  Traction  Com- 

pany, of  Indiana,  before  the  Street  Railway  Accountants' 
Association,  at  the  Detroit  convention  in  October  last. 

I  may  add,  that  with  this  register  every  passenger  becomes  a 
spotter,  just  as  you  and  I,  through  amused  curiosity,  always 
watch  the  cash  register  when  the  clerk  checks  our  purchase, 
not  that  we  care  a  rap  whether  the  proprietor  gets  his  money 

or  not,  but  just  to  see  the  thing  work  and  to  know  if  it  was  cor- 
rectly done. 

The  bills:  amending  the  New  York  charter  so  that  the  city 
administration  may  carry  out  its  part  of  the  contract  with  the 
Pennsylvania  Railroad  Company  and  permit  work  connected 
with  the  construction  of  the  tunnel  under  the  Hudson  River, 

have  been  passed  in  the  Assembly. 

CORRESPONDENCE 

LOS  ANGELES  FLY-WHEEL  WRECK 

The  Fidelity  and  Casualty  Company 
New  York,  April  20,  1903. 

Editors  Street  Railway  Journal: 

I  have  read  with  considerable  interest  the  account  of  the  fly- 
wheel wreck  at  the  power  plant  of  the  Los  Angeles  Traction 

Company  in  your  issue  of  April  11.  I  have  also  read  the  news- 
paper accounts  of  the  accident  as  published  in  the  Los  Angeles 

daily  papers,  and  I  was  rather  surprised  that  the  accident 
seemed  to  be  regarded  out  there  with  a  great  deal  of  wonder 
and  mystery. 

The  fact  of  the  matter  is  that  such  accidents  occur  so  fre- 
quently as  to  have  long  ago  lost  their  novelty,  and  the  causes 

of  fly-wheel  explosions  are  now  so  well  understood  that  they 

are  not  often  regarded  as  being  simply  a  "mysterious  hap- 

pening." 

There  does  not  seem  to  be  sufficient  data  in  the  published 
accounts  of  the  Los  Angeles  wreck  to  hazard  an  opinion  as  to 
the  cause  of  the  explosion.  The  fact  that  the  accident  was 
preceded  by  a  sudden  brightening  up  of  the  electric  lights  of 
the  engine  room  would,  as  you  have  suggested,  indicate 
"racing"  as  the  probable  cause. 

The  result  of  accidental  increase  in  speed  or  "racing"  is 
nearly  always  a  disastrous  fly-wheel  explosion.  Inasmuch  as 
the  stress  in  the  rim  of  a  wheel,  due  to  centrifugal  force,  in- 

creases with  the  square  of  the  speed,  a  slight  increase  in  speed 
produces  a  considerable  increase  in  the  stress,  tending  to  burst 
the  rim  asunder. 

If  the  speed  be  tripled,  for  example,  the  stress  in  the  rim  will 
be  nine  times  as  great  as  before ;  or,  to  put  it  another  way, 
the  factor  of  safety  on  speed  is  always  the  square  root  of  the 
factor  of  safety  on  strength. 

It  is  well  known  that  the  rim-joints  of  sectional  belt-wheels 
are  weak,  their  strength  scarcely  ever  exceeding  one-fourth 
the  strength  of  the  solid  rim.  Suppose  that  such  a  wheel  were 
perfectly  sound  and  had,  at  normal  speed,  a  factor  of  safety 
of  36  in  the  solid  rim — apparently  an  enormous  factor  of 
safety — then  the  factor  of  safety  in  the  joint  would  be  one- 
fourth  of  this,  or  9  on  strength,  and  the  factor  of  safety  on 
speed  would  be  the  square  root  of  9,  or  3. 

The  enormous  difference  in  this  case,  between  the  apparent 
factor  of  safety  of  36  and  the  real  factor  of  safety  of  3,  is  a 
measure  of  the  real  danger  of  racing,  and  shows  that  things 
are  not  always  as  they  seem.  I  do  not  know,  of  course,  that 
racing  was  the  actual  cause  of  the  Los  Angeles  wreck,  but  I  do 
know  that  a  very  slight  increase  in  speed  is  often  sufficient  to 
cause  such  an  accident. 

In  several  such  cases  it  was  possible  to  determine  the  exact 

speed  at  the  time  the  wheel  let  go,  and  it  was  found  that  dis- 
ruption was  caused  by  an  increase  in  speed  of  less  than  20 

per  cent. Racing  may  be  caused  by —  , 
(a)  Slipping  or  breaking  of  governor  belt  or  of  governor 

pulley. 
(b)  Derangement  of  governor  by  internal  or  external 

causes,  as  when  the  stem  gets  stuck  or  a  rod  gets  bent  by 

something  falling  upon  it  or  hurled  into  it. 
(c)  Derangement  of  valve  gear. 
(d)  Safety  stops  improperly  set  or  governor  blocked. 
(e)  Sudden  reduction  in  load  as  when  the  main  driving  belt 

breaks  or  an  armature  burns  out. 

Other  causes  of  fly-wheel  accidents  are — 
1.  Defects  in  the  design,  material  or  construction  of  the 

wheel. 

2.  Sudden  application  of  load,  as  when  a  short  circuit 
occurs. 
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3.  Sudden  stoppage  of  engine,  as  when  the  piston  comes  off 
and  blocks  the  piston  rod.  Momentum  of  wheels  twists  it  to 
destruction. 

4.  Disruption  resulting  from  other  accidents,  as  when  a 
pulley  breaks  and  hurls  fragments  into  the  fly-wheel. 

5.  Engine  shaft  may  break  and  throw  the  wheel  against  the 
side  of  the  wheel  pit,  etc. 

It  will  be  understood  from  the  foregoing  that  real  fly-wheel 
hazard  lies  as  much  in  the  mechanism  of  the  engine  as  in  the 
wheel  itself.  The  most  trivial  sort  of  an  accident  to  the  gov- 

ernor or  valve  gear  may  precipitate  the  worst  sort  of  a  fly- 
wheel wreck.  It  would,  therefore,  seem  of  the  highest  im- 

portance that  both  the  wheel  and  the  engine  be  regularly  in- 
spected with  the  particular  object  in  view  of  preventing  disas- 

ters of  this  kind.  William  H.  Boehm,  M.  E. 
Superintendent  Department  of  Fly-Wheel  Insurance  and  En- 

gine Inspection. 

NECESSITY  FOR  ACCURATE  RECORDS 

Syracuse,  April  14. 
Editors  Street  Railway  Journal: 

Several  months  ago  I  was  commissioned  to  examine  a 
large  power  plant  and  repair  shop  for  an  electric  railway 
in  a  Western  city,  with  a  view  of  recommending  exten- 

sions and  changes  to  meet  the  requirements  of  a  grow- 
ing city  and  provide  for  a  suburban  service  on  a  con- 

siderable scale.  The  property  had  been  handled  success- 
fully for  several  years  by  an  experienced  manager,  but  it  had 

grown  too  big  for  one  man  to  look  after  all  the  details,  and 
with  the  enlargements  proposed  it  was  deemed  advisable  to  put 

it  on  a  different  basis.  The  necessity  of  this  change  was  im- 
pressed upon  the  management  as  soon  as  it  became  evident 

that  the  entire  plan  and  details  of  organization  and  equipment 
were  known  only  to  one  man,  and  that  there  were  no  records  of 
any  kind  that  would  enable  another  to  pick  up  the  work  and 
direct  it  in  the  event  of  the  manager  being  incapacitated. 
Needless  to  say,  no  time  was  lost  in  correcting  this  condition. 

Since  that  time  I  have  had  occasion  to  visit  many  properties, 
and  I  have  made  it  a  point  to  learn,  where  possible,  what  the 
conditions  were  in  this  particular.  It  is  really  astounding  how 
little  attention  is  given  this  matter  in  many  organizations  that 
are  otherwise  exceptionally  well  conducted.  I  am  glad  to  be 
able  to  say  that  in  no  case  have  the  conditions  approached  those 
which  I  have  mentioned  at  the  opening  of  this  letter,  but  lapses 
are  quite  common — too  frequent,  indeed. 

For  instance,  in  a  manufacturing  plant,  where  a  splendid 
system  of  accounting  has  been  established,  and  where  complete 
records  of  all  products  of  the  shop  are  preserved,  I  found 

several  complications  in  the  wiring — departures  from  standard 
practice — and  inquired  the  reason.  The  attendant  was  unable 
to  gratify  my  curiosity,  and  as  the  engineer  was  not  present 
at  the  time,  I  asked  for  the  wiring  plan  of  the  piece  of  work 
ander  discussion. 

"Oh,  we  put  that  in  ourselves,"  explained  the  attendant. 
"Well,  you  must  have  a  blue  print  or  record  of  it  some- 

where?" I  suggested. 
"No,"  was  the  response.  "We  never  make  plans  of  the  work 

we  do  ourselves  like  that,  because  we  always  know  about  it." 
But  here  was  a  case  where  they  did  the  work  themselves  and 

they  didn't  "knov  about  it." 
It  is  bad  policy  lor  any  concern  to  depend  on  any  one  person 

or  the  members  of  its  present  organization  to  carry  such  in- 
formation in  their  heads.  It  is  well  for  them  to  be  familiar 

with  the  plans,  but  there  should  be  complete  records  so  that 
others  can  carry  on  the  work  after  them.  Otherwise  a  day  of 
reckoning  is  bound  to  come,  and  often  the  business  is  not  able  to 
sustain  the  penalty  inflicted  as  a  result  of  this  folly. 

A  Consulting  Engineer. 

WOODEN  INSULATORS  FOR  THIRD-RAIL  CONSTRUCTION 

Mr.  Gonzenbach  desires  to  be  quoted  as  follows,  in  reply  to 

the  communication  signed  R.  T.  Leavitt,  electrical  superin- 
tendent, in  the  April  18  issue :  "I  wish  to  point  out  that  the 

figures  on  insulation  resistance  on  the  Albany  &  Hudson  were 

quoted  from  memory,  as  was  plainly  stated  in  the  paper  re- 

ferred to,  yet,  after  reading  Mr.  Leavitt's  letter,  I  still  adhere 
to  the  figures  quoted  in  my  paper.  It  will  be  noted  that  the 
maximum  figure  there  quoted  is  12,000  ohms  per  mile,  and 

seems  to  correspond  very  closely  with  Mr.  Leavitt's  average 
(neglecting  his  cold  weather  insulation),  and  it  is  also  stated 

in  my  paper  that  there  was  a  large  variation  in  readings  be- 
tween different  sections  of  rail  and  often  in  the  same  section 

from  day  to  day.  The  readings  were  taken  at  various  places 
along  the  line  and  with  much  care  and  precision,  under  the 
direction  of  L.  E.  Gould,  then  my  assistant,  now  chief  engineer 
of  the  Dixon,  Sterling  &  Eastern  Railway,  and  it  will  be  of 
general  interest  to  know  that  one  of  the  facts  which  puzzled  us 
a  great  deal  and  still  remains  unexplained  is  that  the  insulation 
readings  often  showed  a  higher  value  during  or  after  a  heavy 
rain  than  they  did  immediately  before.  The  six  readings 
quoted  by  Mr.  Leavitt  on  990  ft.  of  rail,  or,  in  other  words 

ninety-nine  insulators,  are  hardly  to  be  trusted  as  an  indica- 
tion of  the  insulation  of  the  entire  line;  a  single  leaking  insu- 
lator might  reduce  these  readings  very  materially,  and  it  is 

possible  that  all  of  the  ninety-nine  insulators  included  in  his 
tests  may  have  been  in  good  condition.  Regarding  the  burning 
of  insulators,  that  is  not  an  uncommon  experience,  and  Mr. 
Leavitt  is  to  be  congratulated  on  having  escaped  these  troubles. 
His  freedom  may  be  due  to  one  of  two  causes:  the  defective 

insulators  may  have  been  pretty  effectively  weeded  out  pre- 
vious to  his  incumbency,  or  they  may  not  have  had  any  atten- 

tion paid  to  them  since  then.  I  desire  very  much  to  see  the 
subject  of  third  rail  insulation  thoroughly  investigated,  and 

the  results  made  public,  and  Mr.  Leavitt's  figures  are  a  welcome 
addition  to  the  available  data  on  this  subject,  but  I  cannot 

accept  as  conclusive  the  result  of  six  readings  on  ninety-nine 

insulators.  Even  taking  for  granted  Mr.  Leavitt's  average 
warm  weather  insulation  as  applying  to  all  wood  insulators, 
should  electrical  men  be  satisfied  with  an  insulation  resistance 

of  10,000  ohms  to  12,000  ohms  per  mile  when  a  higher  standard 

is  available  with  practically  no  extra  cost?" 

THE  STREET  RAILWAYS  OF  MERIDA,  YUCATAN 

The  only  street  railway  in  Yucatan  is  at  Merida,  the  capital 

city,  and  is  controlled  by  "The  Compania  De  Tranvias  de 
Merida,"  under  a  perpetual  franchise  or  concession  from  the 
Mexican  Government.  It  pays  no  tax,  although  the  real  estate 
holdings  are  very  valuable.  It  is  capitalized  at  $400,000 
(Mexican  money),  which  has  appreciated  in  value  in  its  few 
years  of  existence  to  $2,000,000,  or  5  to  i. 

The  company  is  distinctly  a  local  concern  and  its  capital  held 

very  closely.  It  has  23  miles  of  tracks,  largely  of  the  T-rail 

pattern,  all  in  bad  condition.  It  has  fifty  cars,  all  "bobtails," 
and  mostly  "relics"  from  New  York,  Boston,  Philadelphia, 

etc.  It  has  350  small  but  "gritty"  Mexican  mules.  The  fare 
charged  is  10  cents,  Mexican,  and  the  company  had  an  income 
in  1902  of  $280,000  gross,  and  $100,000  net  (Mexican).  An 
expenditure  of  $75,000  has  just  been  made  for  steel  rails,  to  be 
used  in  replacing  the  tracks  where  the  new  pavements  are  being 
laid.  There  are  no  sewers  in  Merida.  In  consequence,  during 
the  rainy  season,  which  lasts  five  months,  and,  in  fact,  all  the 
year  around,  the  water  stands  on  top  of  the  ground  until 
evaporated  by  the  sun.  Through  this  mass  of  water  and  mud 
the  surface  cars  of  Merida,  which  are  now  operated  by  horses, 
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have  to  plow  their  way,  and  will  until  the  paving  of  the  city  is 
completed. 

With  the  paving  of  the  city  with  modern  American  pave- 
ments, new  8-in.  girder  rails  are  being  laid,  to  be  followed  later 

by  new  cars  and  a  trolley  service.  The  pavements  are  of  brick, 
asphalt  and  bitulithic,  costing  hundreds  of  thousands  of  dollars. 
Their  effect  will  be  to  make  this  old  historic  city  a  modern  one 

with  high-class  American  trolley  lines  in  full  operation. 
 *■  ̂ >  

CONVERTIBLE  CARS  FOR  BUTLER,  PA. 

The  J.  G.  Brill  Company  has  lately  finished  four  of  its  pat- 
ented convertible  cars  for  the  Butler  Passenger  Railway  Com- 
pany, making  the  third  order  for  this  t3'pe  of  car  from  this  com- 

pany. As  convertible  cars  have  been  in  use  in  Butler  for  a 

number  of  years  the  order  is  particularly  interesting,  as  show- 
ing the  satisfaction  given  to  both  public  and  company.  The 

]  111-  jii  1  jj:r  c(  )X\  krtj  ijj 

management  reports  the  older  car  bodies  are  in  excellent  con- 
dition, and  the  sashes  and  panels  do  their  work  as  well  as  at 

first.  Butler  is  a  busy  though  small  city,  situated  about  40 
miles  north  of  Pittsburg.  A  fine  large  amusement  park  is 
owned  by  the  trolley  company. 

The  cars  make  a  handsome  appearance,  as  the  illustrations 
show.  The  double  corner  posts  and  vestibule  posts  which  give 
support  to  the  roof  are  of  Ti}i-m.  thickness.  The  side  sills  are 
5^4  ins.  X  6  ins.,  plated  with  ys-in.  x  6-in.  steel.  The  platform 
timbers  are  reinforced  with  angle-iron,  and  strengthened  and 
protected  by  angle-iron  bumpers.  The  end  sills  are  4^4  ins.  x 
6  ins.  The  side  posts  have  a  thickness  of  3%  ins.  and  a  sweep 
of  5  ins.  Grooves  in  the  posts,  over  which  the  panels  and 
sashes  slide  into  the  roof  pockets,  are  entirely  of  metal,  thus 
preventing  sticking  and  keeping  the  action  of  these  sliding 
parts  uniformly  easy.  The  posts  are  2  ft.  6  ins.  from  center  to 
center. 

The  general  dimensions  of  the  cars  are  as  follows:  Length 
over  end  panels,  20  ft. ;  length  over  crown  pieces  and  vestibules, 
29  ft.  5  ins.;  distance  from  end  panels  over  vestibules,  4  ft. 
8j/4  ins. ;  width  over  sills,  6  ft.  10  ins. ;  width  over  posts  at 
belt,  7  ft.  9  ins.  The  inside  finish  is  of  natural  cherry,  with 
ceilings  of  decorated  birch.  The  metal  brim  is  of  solid  bronze 

throughout.  Track  scrapers,  draw-bars,  gongs  and  brake 
handles  are  among  the  Brill  patented  specialties  with  which 
the  cars  are  equipped.  The  trucks  are  21-E,  with  7-ft.  6-in. 
wheel  base. 

CAR  FARES  INCREASED  IN  HAVANA,  CUBA. 

The  Havana  Electric  Railway  Company  has  increased  its 
fares  from  5  cents  Spanish  silver,  to  5  cents  American  money, 
?r  7  cents  Spanish  silver,  an  advance  of  40  per  cent.  This  is 
done  under  authority  just  granted  them  by  the  City  Council  of 
Havana.  Tickets  in  qviantity  can  be  bought  for  three  for  20 
cents,  fifteen  for  $1.00  Spanish  money,  or  books  of  100  for 
$4.60  American  money.  No  extension  of  the  transfer  system 
is  made. 

ALTERNATING_CURRENT  SWITCHBOARDJNSTRUMENTS 

An  improved  form  of  voltmeter  and  ammeter  has  been  de- 
veloped by  the  Westinghouse  Electric  &  Manufacturing  Com- 

pany, which,  in  principle  of  operation,  resembles  the  cori- 

pany's  integrating  wattmeter.  The  scales  begin  at  zero,  and  the 
divisions  are  absolutely  proportioned  and  uniform  above  20 
per  cent  of  the  full  capacity,  allowing  the  readings  to  be  made 

with  perfect  accuracy.  As  an  additional  aid  to  easy  and  cor- 
rect reading  from  a  distance  the  dial  is  made  of  translucent 

material,  illumined  from  the  rear,  while  the  markings  are  dis- 
tinct and  the  figures  large  and  prominent.  The  lamps  for 

illuminating  this  scale  are  enclosed  in  a  compartment  separate 
from  the  rest  of  the  mechanism,  giving  perfect  ventilation  and 
not  heating  the  working  parts. 

In  this  type  an  electromagnet  produces  a  shifting  magnetic 
field,  in  the  air  gap  of  which  is  an  aluminum  disc,  in  which  cur- 

K  L.\K,  Ul'EX  AND  CLOSED 

rents  are  induced  by  the  field,  resulting  in  the  disc's  move- 
hient.  This  motion  being  opposed  by  a  spring,  the  amount  of 
deflection  is  shown  by  a  pointer  mounted  on  the  shaft  of  the 
disc.  When  the  pointer  is  at  the  zero  position  the  outline  of 
the  disc  being  spiral,  the  air  gap  closes  that  portion  of  the  disc 
having  the  longest  radius.    As  the  deflections  increase  the  en- 

NEW  AMMETER  FOR  ALTERNATLXG  .SWITCHBOARDS. 

closed  radii  decrease,  diminishing  the  pull  on  the  disc  until  it 
becomes  proportional  directly  to  the  current,  resulting  in  a 
uniform  scale  of  a  length  obtained  in  no  other  type. 
These  instruments  are  unaffected  by  external  fields,  are 

totally  dead-beat,  and  are  compensated  for  changes  in  tem- 
perature and  frequency.  The  parts  are  interchangeable,  and 

the  cases  dust-proof  and  of  neat  appearance. 
Instead  of  requiring  the  main  current  to  be  brought  to  the 

instrument  this  make  of  ammeter  is  arranged  to  operate  from 

S-amp.  secondaries  of  series  transformers,  thus  enabling  the 
instrument  to  be  mounted  at  any  convenient  point. 
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FINANCIAL  INTELLIGENCE 

Wall  Street,  April  22,  1903. 
The  Money  Harket 

Money  rates  have  fallen  very  sharply  on  all  classes  of  business 
during  the  past  week.  Whereas  lenders  a  week  ago  were  holding 
off  for  a  uniform  5  per  cent  rate  on  time  money,  contracts  for 
from  four  to  six  months  are  now  offered  freely  at  4^  per  cent, 
while  sixty-day  loans  are  being  made  at  4^  and  in  some  cases 
even  as  low  as  4  per  cent.  Call  money  has  taken  a  corresponding 

drop,  3  to  3^/2  per  cent  being  the  average  rate  obtainable  on  tlx- 
Stock  Exchange.  This  return  of  the  money  market  to  a  normal 
level  for  the  season  may  be  taken  as  reflecting  chiefly  the  improved 
feeling  over  the  financial  outlook  generally.  In  fact  it  is  doubtful 
whether  the  change  in  sentiment  has  not  been  p  more  potent  fac- 

tor than  the  actual  change  for  the  better  in  money  conditions 
themselves.  The  banks,  however,  have  continued  to  gain  in  theii 
operations  with  the  Treasury ;  they  received  from  this  source 
nearly  $2,000,000  during  the  week  ending  last  Saturday.  Mean- 

while the  usual  spring  return  flow  of  currency  from  the  country 
is  under  full  swing,  and  from  now  on  until  the  end  of  June  this 
movement  should  yield  a  very  steady  gain.  Under  these  circum- 

stances bank  reserves  ought  to  go  on  showing  a  constant  increase. 
The  main  offset  which  existed  both  last  year  and  the  year  before 
is  not  present  now ;  namely,  the  huge  borrowings  in  connection 
with  the  great  corporate  transactions.  It  is  felt  that  promoting 
deals  involving  vast  issues  of  new  securities  have  received  a  defi- 

nite check,  both  from  the  recent  trying  experiences  in  the  money 
market  and  from  the  hostile  attitude  assumed  toward  combina- 

tions of  capital  in  the  Northern  Securities  decision.  There  is 
much  less  reason  to  fear,  therefore,  that  additions  to  the  local 
cash  supply  during  the  next  few  months  will  be  counter-balanced 
as  they  were  in  1902  and  igoi  by  excessive  increase  of  bank  loans. 
One  of  the  interesting  consequences  of  the  fall  in  money  rates  this 
week  has  been  a  renewed  advance  in  foreign  exchange.  Demand 
sterling  is  up  a  full  cent  in  the  pound,  as  compared  with  a  fort- 

night ago.  It  is  only  a  cent  below  the  recognized  level  of  specie 
exports.  The  question  may  therefore  soon  engage  attention, 
whether  in  spite  of  our  rapidly  enlarging  trade  balances  we  may 
not  be  called  upon  to  send  some  gold  to  Europe  durmg  the  next 
three  months.  Even  were  such  a  movement  to  occur,  however,  it 
would  not  be  a  serious  matter.  Our  bankers  are  buying  in  freely 
bills  of  exchange  drawn  some  time  ago  by  those  who  were  lending 
foreign  capital  in  this  market.  This  operation  of  cancelling  our 
foreign  obligations  has  indeed  been  the  main  reason  for  the  recent 
advance  in  exchange  rates.  As  long  as  there  is  no  urgent  need 
abroad,  paying  off  our  European  debts  is  a  process  within  the 
power  of  our  bankers  to  regulate  as  they  see  fit.  If  they  choose 
they  can  obviously  prevent  it  from  being  carried  to  the  stage  of 
exporting  gold.  It  maV  also  be  remarked  again  that  outstanding 
American  debts  abroad  are  a  very  small  sum  compared  with  what 
they  were  last  year. 

The  Stock  Harket 

A  complete  revulsion  from  the  long-prevailing  pessimism  has 
been  witnessed  in  speculative  and  investment  circles  during  the 
week.  Prices  are  back,  not  only  to  where  they  were  before  the 
decision  in  the  famous  merger  case  was  rendered,  but  in  many  cases 
they  are  higher.  Large  purchases  have  been  made,  both  by  small 
outside  investors  and  by  substantial  banking  interests.  The 
bond  market,  too,  has  reflected  the  improvement  no  less  decidedly 
The  congestion  in  this  department,  so  long  a  subject  of  unfavor- 

able comment,  is  fast  disappearing,  and  a  more  active  inquiry  for 
all  classes  of  investment  issues  is  noted  than  in  a  very  long  while 
past.  It  cannot  be  said  that  Wall  Street  has  dismissed  the  North- 

ern Securities  complication  from  its  reckoning,  and  that  this 
is  the  reason  why  prices  have  been  rising.  The  truth  is  that 
stocks  were  selling  at  such  very  low  figures  at  the  time  the  de- 

cision was  announced  that  any  probable  disturbing  results  there- 
from were  minimized  when  placed  beside  the  great  facts  of  our 

commercial  prosperity  and  the  attractive  returns  offered  to  in- 
vestors in  the  standard  dividend-paying  properties.  At  the 

moment  it  certainly  seems  as  though  the  financial  horizon  were 
singularly  clear.   Trade  is  flourishing,  the  crop  outlook  is  uncx- 
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celled,  exports  are  increasing  enormously,  steady  gains  are  being 
reported  in  railway  earnings,  both  gross  and  net,  and  finally,  money 
rates  have  fallen  to  a  point  where  they  no  longer  compare  un- 

favorable with  previous  years.  Over  and  above  all  this  is  the 
startling  fact  that  the  leading  stocks  at  their  recent  low  prices 
were  anywhere  from  20  to  30  points  lower  than  they  were  last 
September,  and  that  every  vestige  of  speculative  inflation  has  beer 
swept  from  the  market.  As  the  great  significance  of  these  things 
has  been  borne  in  upon  the  investment  community,  people  every- 

where have  concluded  that  the  recent  decline  was  overdone,  and 
that  the  next  important  moveiucnt  must  logically  be  upward. 
Among  the  local  traction  properties  the  interesting  event  of  the 

week  was  a  sharp  drive  against  Metropolitan  issues.  Ostensibly 
this  was  based  upon  the  charges  against  the  company  made  be- 

fore the  court  hearing  and  through  the  newspapers.  It  is  gratify- 
ing to  be  able  to  record  that  the  overwhelming  opinion  in  Wall 

Street  is  on  the  side  of  the  coiripany  in  this  affair,  and  that  it  is 
confidently  expected  that  when  the  proper  time  comes  tuere  will 
Ije  a  complete  vindication  before  the  public.  Certainly  the  eani- 
paign  against  the  stock  had  every  appearance  of  a  simple  bear  raid 
which,  owing  to  the  readiness  with  which  the  price  recovered, 
could  hardly  have  been  profitable  to  its  iirojectors.  The  ad- 
\ance  in  Manhattan  was  partly  influenced,  of  course,  by  the  satis- 

factory settlement  of  the  troubles  which  last  week  seemed  to 
indicate  a  strike  on  the  road.  More  largely,  however,  it  has  re- 

flected the  feeling  that  the  stock  on  a  basis  of  7  per  cent  guar- 
anteed dividends  is  a  \ery  attractive  investment  at  going  prices. 

Brooklyn  Rapid  Transit  has  not  been  particularly  active,  but  its 
action  has  left  the  impression  that  it  is  in  a  position  to  advance 
very  easily  whenever  the  controlling  interests  in  the  stock  get 
ready  to  move. 

Philadelphia 

Traction  shares  in  Philadelphia  have  had  very  little  movement 
during  the  past  week.  The  character  of  the  market  may  be 
judged  from  the  fact  that  in  Rapid  Transit,  which  is  usually  one 
of  the  most  active  stocks,  scarcely  more  than  three  or  four  hun- 

dred shares  have  changed  hands  during  the  entire  time.  The 
supply  of  these  shares  is  still  lodged  almost  entirely  in  the  hands 
of  the  promoting  syndicate ;  the  public  holds  very  little  of  it.  This 
accounts  for  the  extreme  dullness  at  a  time  like  the  present,  when 

the  insiders  are  evidently  not  ready  to  move.  This  week's  sales 
have  all  occuri-ed  within  a  range  froin  13  to  I3K'-  Union  Trac- 

tion has  been  somewhat  more  active  at  an  advance  from  46^  to 
47.  Philadelphia  Traction  went  up  from  gf  to  975^.  A  few  scat- 

tering sales,  consisting  entirely  of  odd  lots  of  American  Railways, 
were  reported  between  495^  and  50.  Railways  General  sold  at  3^^, 
United  Traction  of  Pittsburg  preferred  at  50?-^,  Indianapolis 
Street  Railway  at  82,  and  Consolidated  Traction  of  New  Jersey 
at  65.  All  these  quotations  were  substantially  the  same  as  in  the 

previous  week. 
Chicago 

I'rices  ha\'e  rtcovered,  in  some  cases  rather  sharply,  on  the 
Chicago  Exchange  during  the  week.  This  has  been  due,  however, 
rather  to  the  improvement  in  general  market  conditions  than  to 
any  developments  in  connection  with  special  properties.  The 
wrangle  over  legislation  in  regard  to  traction  matters  continues  at 

Spring-field,  and  no  one  is  able  to  say  at  the  moment  whetiier 
the  issue  will  be  in  favor  of  the  city  or  in  favor  of  the  companies. 
Union  Traction  common,  which  sold  last  week  as  low  as  7J/2,  ral- 

lied to  9  and  then  fell  back  to  8K-  The  preferred  rose  a  p-^'int 
iVom  ̂ 9  to  4c.  City  Railway,  on  small  transactions,  recovered 
an  extreme  ten  points  to  215,  and  West  Chicago  rallied  three  »o 
78.  Among  the  elevated  shares  there  have  also  been  some  sharp 
recoveries.  Metropolitan  common  went  fron:  23? j  to  275/2,  the 
preferred  from  74^  to  76,  and  then  back  to  75,  and  Northwestern 
common  from  22  to  27.  Northwestern  preferred  remained  sta- 

tionary at  70  and  so  did  Lake  Street  at  5.  South  Side,  which 
sold  as  low  as  102,  was  bid  up  very  easily  to  1065/2.  It  appears  that 
the  recent  decline  in  this  stock  reflected  some  apprehension  lest 
the  extensive  improvements  planned  by  the  company  would 
necessitate  a  reduction  of  the  dividend,  but  it  is  believed  in  well- 
informed  quarters  that  there  was  little  danger  of  this.  The 
proposed  extension  will  reach  the  stock  yards,  and  will  also  run 

STREET  RAILWAY  JOURNAL. 



638 STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  17. 

to  the  lake,  leaving  the  main  line  near  Fortieth  Street.  It  will 
take  traffic  both  from  the  Illinois  Central  and  from  the  City  Rail- 
way. 

Other  Traction  Securities 
The  feature  in  the  Boston  dealings  of  the  week  has  been  a 

rapid  recovery  in  Massachusetts  electric  shares.  The  common 
rose  from  28H  to  32  and  the  preferred  from  85  to  88j4-  Re- 

purchase of  stock  by  speculators  who  sold  out  at  the  high  prices 
some  time  ago  has  been  the  main  influence  in  this  advance.  There 
is  no  news  in  connection  with  the  property.  Boston  Elevated  has 
done  little  more  than  stand  still,  a  few  scattering  sales  occurring 

between  145  and  I45?4-  West  End  common,  selling  "ex"  rights, 
rose  to  93  and  then  dropped  to  92!:+.  The  rights  themselve  were 
dealt  in  as  low  as  4  cents,  after  which  they  rose  to  cents. 
West  End  preferred  recovered  a  point  and  a  half  to  112.  It  was 
one  of  the  dullest  weeks  on  the  Baltimore  Exchange  that  have 
been  witnessed  for  a  long  time.  No  transactions  are  reported  out- 

side the  United  Railway  issues.  The  common  stock  did  not  rise 
above  12,  the  preferred  stock  scrip  sold  at  66,  the  income  bonds 
nio\'ed  up  from  67^  to  6/]$,  and  the  general  4s  from  93^  to 

Recoveries  are  to  be  noted  in  both  North  American  and 
Twin  City  Rapid  Transit  on  the  New  York  Stock  Exchange, 
l)ut  the  movement  has  no  significance,  except  in  connection  with 
the  rise  in  the  general  share  list.  On  the  curb  market  Brooklyn 
Rapid  Transit  4s  rose  from  825-8  to  83,  American  Light  and 
Traction  common  from  60^2  to  62,  and  the  preferred  from  985^ 
to  100.  Sales  were  also  recorded  in  New  Orleans  Street  Railway 
common  stock  at  I3y2,  and  the  414  per  cent  bonds  at  76}^. 

Tractions  were  exceedingly  quiet  in  Cincinnati  duing  the  week, 
and  sales  numbered  only  about  1600  shares  of  stock  and  $33,000 
worth  of  bonds.    Trading  in  Cincinnati  Traction  continues  strong 
and  the  average  price  was  slightly  lower  than  last  week.  The 
range  was  from  139  to  140^4  on  sales  of  772  shares.    There  were 
a  number  of  sales  in  Detroit  United  at  between  81 H  and  83,  but 
the  aggregate  was  very  small.    Cincinnati,  Covington  81  Newport 
common  and  preferred  came  in  for  considerable  attention,  the 
former  selling  at  between  36->4  and  38,  while  the  latter  ranged 
from  8S%  to  90.    Columbus,  Delaware  &  Marion  5s  were  the 
most  attractive  bonds,  and  $17,000  worth  sold  at  the  stationary 
figure,  loi.    Other  sales  were  Cincinnati,  Dayton  &  Toledo  5s  at 
84%  to  87,  the  latter  the  closing,  and  Zanesville  5s  at  lor.    It  was 
also  the  smallest  week  in  many  months  for  tractions  in  Cleveland, 
and  the  sales  numbered  only  644  shares.    Northern  Ohio  Trac- 

tion &  Light  was  in  considerable  demand  at  23^  to  24^.  There 
w  as  one  sale  of  100  Detroit  United  at  81,  this  being  the  first  sale 
in  many  months.    It  appears  that  since  the  Everett-Moore  eni- 
liaiassment  the  greater  portion  of  the  old  Cleveland  holdings  in- 
this  stock  have  been  sold  in  other  cities,  ])rincipally  Cincinnati.  A 
small  lot  of  Western  Ohio  sold  at  24^3.  the  low  est  figure  in  many 
months,  despite  the  fact  the  road  is  showing  largely  increased 
earnings  by  reason  of  new  mileage  being  opened  up.    Lake  Shore 
Electric  continues  stationary  at  14  for  the  common  and  52  for  the 
preferred. 

Security  Quotations 
The  following  table  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 

Closing  Bid 
April  14   April  21 

.'\merican  Railways  Company    49%  49 
Aurora,  Elgin  &  Chicago    27%  a29 
Boston  Elevated    145  146 
Brooklyn  Rapid  Transit    66  66% 
Chicago  City    203  210 
Chicago  Union  Traction   (common)                                                7  7% 
Chicago  Union  Traction  Cpreferred)    37  39 
Cleveland   Electric    aSO  a79% 
Columbus    (common)    —  80 
Columbus  (preferred)    —  104% 
Consolidated  Traction  of  New  Jersey    64%  64% 
Consolidated  Traction  of  New  Jersey  5s    106%  107 
Detroit  United    80  83 
Electric  People's  Traction  (Philadelphia)  4s   98  98 
Elgin,  .Aurora  &  Southern    a55  a52 
Take  Shore  Electric    13%  al4 
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Manhattan   Railway    137%  140% 
Massachusetts  Electric  Cos.  (common)    28  32% 
Massachusetts  Electric  Cos.  (preferred)    86  88% 
Metropolitan  Elevated,  Chicago  (common)    23  27 

I  Closing  Bid 

Aprill4   April  21 Metropolitan  Elevated,  Chicago  (preferred)    74  75 
Metropolitan  Street    133%  131% 
New  Orleans  Railways  (common)    —  13V2 
New  Orleans  Railways  (preferred)    —  — 
North  American    96%  99 
.Northern  Ohio  Traction  &  Light    23y8  23% 
-Xorthwestern  Elevated,  Cliicago  (common)    22  26 
I  hiladelphia  Rapid  Transit    12%  12% 
Pliiladclphia  Traction   97  97% 
St.  Louis  Transit  (common)    26%  26% 
South  Side  Elevated  (Chicago)    102  106 
Syracuse  Rapid  Transit    —  32 
Syracuse  Rapid  Transit  (preferred)    75  80 
Third  Avenue    120  119 
Toledo  Railway  &  Light    30  34 
Twin  City,  Minneapolis  (common)   109%  113% 
United  Railways,  St.  Louis,  4s    83  84 

United  Railways,  St.  Louis  (preferred)    79%       '  79% Union  Traction   i Philadelphia )    461/8  46% 
a.Asked.  *Ex-Dividcnd. 

Iron  and  Steel 

riic  tendency  to  lower  prices  in  the  iron  trade  continues  in 
certain  lines,  notably  in  foundry  iron.  So  far  as  this  indicates 
an  increasing  production  it  is,  of  course,  not  a  wholly  favorable 
symptom.  Yet  inasmuch  as  the  lower  prices  have  checked  foreign 
importations  and  caused  the  enormous  home  consumption  to  sat- 

isfy itself  entirely  in  the  domestic  market,  the  general  situation 
can  safely  be  said  not  to  have  lost  in  strength.  Meanwhile,  in  the 
higher  branches  of  the  iron  industry,  more  particularly  in  steel,  the 
e\idence  multiplies  that  the  productive  facilities  are  entirely  in- 

sufficient to  accommodate  the  demand.  Imports  of  steel,  there- 
fore, still  continue.  Quotations  are  unchanged  as  f'.llows: 

Bessemer  pig  iron  $22  to  $22.50,  Bessemer  steel  $31.50  to  $32.50. 
and  steel  rails  $28. 

Metals 

Quotations  for  the  leading  metals  are  as  follows:  Lake  coppci 

15  to  I5'4  cents,  tin  30  cents,  lead  45'8  cents,  ind  spelter  511-10 
cents. 

NO  STRIKE  OF  ELEVATED  EMPLOYEES  IN  NEW  YORK 

The  employees  of  the  Manhattan  Railway  Company,  of  New 
^  ork,  on  April  20  ratified  the  agreement  reached  on  Saturday', 
.A.pril  18,  between  their  representatives  and  the  Interborough 
Company,  which  controls  the  Manhattan  Company,  by  which  the 
strike  was  averted.  The  new  agreement  provides  that  the  time 
schedule  which  is  in  effect  on  Si.xth  Avenue,  by  which  the  work- 

day is  nine  and  a  half  hours,  and  sometimes  less,  will  be  put  in 
effect  on  May  i  on  the  Second  and  Third  Avenue  lines,  and  on 
May  20  on  the  Ninth  Avenue  line.  In  most  cases  there  is  an 
advance  in  pay,  and  in  the  case  of  the  tower  switchmen  the  eight- 
hour  workday  will  rule.  The  voting  was  ended  shortly  after  lo 
o'clock. 

The  agreement  provides  for  the  following  wage  schedules: 
Conducto"s,  first  year,  $2.10  a  day;  second  year,  $2.25;  third 

year,  $2.40.  Guards,  first  year,  $1.55;  second  year,  $1.70;  third 
year,  $1.80;  fourth  year,  $1.95.  Agents,  first  year,  $1.75;  second 
year,  $2.  Agents  who  are  operators,  first  six  months,  $1.75  a  day; 
second  six  months,  $2,00;  after  first  year,  $2.25.  Gatemen,  first 
year,  $1.40;  second  year,  $1.55.  Platform  men,  $1.75  a  day.  Car 
couplers,  $1.55.  Tower  switchmen,  first  year,  $2.31;  second  year, 
$2.47.  Hand  switchmen,  first  year,  $2.00;  second  year  and  there- 

after, $2.20.    Car  cleaners,  $1.55.    Lamp  men,  $1.75. 
The  schedule  advances  the  wages  of  the  conductors  10  cents  a 

day  after  first  year,  guards  15  cents,  gatemen  15  cents,  platform 
men  10  cents;  couplers,  who  get  a  day  off  each  month  with  pay, 
5  cents;  hand  switchmen  10  cents,  car  cleaners  5  cents,  and  lamp 
men  15  cents  a  day.  The  agents,  operators  and  tower  switchmen 
get  no  increase  of  pay.  The  agents,  platform  men,  gatemen,  ticket 
choppers  and  tower  switchmen  and  couplers  get  a  day  off  each 
month  with  pay. 

The  new  agreement  modifies  to  a  large  extent  the  general  condi- 
tions of  work,  and  went  into  effect  April  19.  It  has  no  time  limit. 

The  grievance  committee  is  to  be  permanent,  and  will  represent 
the  men  on  all  future  negotiations  with  the  company  in  case  of 
difficulties  or  disputes. 
The  agreement  provides  among  other  things  that  all  promotions 

in  future  shall  be  in  accordance  with  seniority.  All  schedules  are 
to  be  made  as  straight  as  possible,  and  there  are  regulations  as  to 
swings  between  runs,  payment  for  extra  work,  and  regulations  as 
to  payment  of  men  for  short  days  and  extra  work, 
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EMPLOYEES'  DEMANDS  IN  NEW  ORLEANS 

The  demands  recently  made  by  the  employees  of  the  New  Or- 
leans Railways  Company  on  the  directors  of  the  company  illustrate 

in  such  a  remarkable  way  the  peculiar  ideas  possessed  by  the  men 
of  the  property  rights  of  the  company,  and  of  the  liberty  of  labor, 
that  it  is  thought  the  correspondence  will  prove  of  general  inter- 

est.   It  is  given  below : 
COMMUNICATION  FROM  EMPLOYEES 

New  Orleans,  Maich  31,  1903. 
New  Orleans  Railways  Company,  City; 
Dear  Sirs — We  hand  you,  herewith,  a  proposed  agreement  con- 

veying the  conditions  and  stipulations  of  our  employment  for  the 
coming  year.  The  old  contract  has  expired  and  you  are  requested 
to  give  the  enclosure  careful  consideration  and  advise  us  of  your 
intentions  concerning  the  same. 

Your  prompt  attention  will  be  appreciated. 
Yours  truly, 

(Signed)    Ben  Commons, 
President  Employees  N.  O.  Railways  Company. 

FORM  OF  PROPOSED  AGREEMENT 

Memorandum  of  agreement  entered  into  between  the  New 
Orleans  Railways  Company,  their  successors,  heirs  and  assigni, 
party  of  the  first  part,  and  the  Amalgamated  Association  of  Street 
Railway  Employees  of  America,  witnesseth  : 

That  in  the  operation  of  the  street  railways  and  lines  of  the 
party  of  the  first  part,  both  parties  hereto  mutually  agree : 

That  the  said  party  of  the  first  part,  for  and  in  consideration 
of  the  party  of  the  second  part  continuing  the  operation  of  the 
street  railways  of  the  said  party  of  the  first  part,  for  one  year 
from  the  first  day  of  April,  A.  D.  1903,  hereby  agree  to  and  with 
the  said  party  of  the  second  part  as  follows : 

Section  I.  The  work  day  for  motormen  and  conductors  shall 
be  nine  hours  straight,  without  relief,  give  and  take  fifteen  minutes, 
with  the  exception  of  swing  and  tripper  runs  :  swing  and  tripper 
runs  to  be  completed  within  twelve  consecutive  hours. 

Section  2.  The  wages  for  all  motormen  and  conductors  to  be 
25  cent  per  hour. 

Section  3.  Where  men  are  laid  off  to  look  up  evidence  in  cases 
of  accident  and  so  on,  they  shall  be  paid  the  same  rate  of  pay  they 
would  receive  had  they  been  operating  their  cars. 

Section  4.  If,  upon  investigation,  employees  suspended  by  the 
party  of  the  first  part,  be  found  not  guilty  of  the  charge  for  which 
the  said  employee  was  suspended,  he  shall  be  reinstated  to  his 
former  position  and  be  paid  for  the  time  lost  during  such  sus- 
pension. 

Section  5  :  All  employees  to  be  promoted  to  the  best  runs  in 
accordance  with  their  continuous  age  in  the  service  of  the  com- 

pany ;  the  best  runs  shall  be,  all  full  runs  completing  the  work  dur- 
ing the  day. 

Section  6.  The  rules  for  missing  to  be,  when  a  man  misses  his 
car,  for  the  first  offense  he  shall  serve  three  days  on  the  extra  list ; 
should  he  miss  his  car  the  second  time  in  thirty  days,  he  shall  serve 
five  days  on  the  extra  list;  and  for  missing  his  car  the  third  time 
inside  of  thirty  days,  he  shall  lose  his  run  and  be  placed  at  the  bot- 

tom of  the  extra  list.  Men  missing  their  cars  shall  report  in  time 
for  the  next  relief.  Should  a  man  miss  any  relief  while  serving 
on  the  extra  list  an  additional  day  to  be  added  for  each  miss.  This 
section  to  apply  to  extra  as  well  as  regular  men. 

Section  7.  All  motormen,  conductors,  pitmen,  pitmen  helpers, 
car  washers,  sprinkling  men,  curve  oilers  and  freight  car  handlers 
are  to  be  members  in  good  standing  of  this  association.  This  sec- 

tion shall  in  nowise  interfere  with  the  company  in  their  selection  01* 
hiring  of  employees ;  the  rule  to  be  that  where  the  company  em- 

ploys new  men,  these  men  shall  work  thirty  days,  and  if  at  the  end 
of  that  period  they  are  satisfactory  to  the  company  they  shall  then 
become  members  of  the  association.  All  motormen,  conductors, 
pitmen,  pitmen  helpers,  car  washers,  sprinkling  men,  curve  oilers 
and  freight  car  handlers,  in  the  employ  of  the  company  at  the  pres- 

ent time  and  not  members  of  the  association,  shall  become  members 
within  ten  days  from  the  date  of  this  agreement. 

Section  8.  All  business  matters  arising  between  the  partie.'< 
hereto  shall  be  transacted  through  the  properly  accredited  officers 
of  the  company  and  the  properly  accredited  officers,  or  a  duly 
appointed  committee  of  the  Association,  with  the  exception  of  cases 
or  complaints  that  may  arise  over  conductors  who  have  been  dis- 

charged for  missing  or  other  irregularities  in  the  collection  of 
fares.  It  being  understood  that  th-?  committees  selected  to  treat 
with  the  company  shall  be  composed  of  regular  employees  of  the 
company. 

Section  9,    For  the  purpose  of  hearing  and  deciding  any  con- 

tention of  complaint  that  may  arise  over  the  discharge  of  a  con- 
ductor for  missing  or  irregularities  in  the  collection  of  fares, 

there  shall  be  selected  a  committee  to  be  mutually  agreed  upon 
by  the  officers  of  the  company  and  the  accredited  committee  of 
the  association.  It  shall  be  the  duty  of  this  committee  to  investi- 

gate any  case  of  this  nature  that  may  arise.  They  shall  treat 
confidentially  all  information  and  evidence  that  is  submitted  to 
them,  and  they  shall  have  full  power  to  decide  these  cases  or 
complaints  without  any  further  consideration  on  the  part  of  the 
association.  This  committee  are  to  be  selected  and  serve  for  the 
same  period  of  time  as  the  other  officers  of  the  association.  Va- 

cancies to  be  filled  accordingly. 
Section  10.  Should  any  dispute  arise  between  the  parties  hereto 

which  cannot  be  amicably  adjusted,  the  same  shall  be  submitted  to 
a  board  of  arbitration  composed  of  three  disinterested  jjersons,  one 
to  be  selected  by  the  company,  one  by  the  committee  of  the  associ- 

ation and  the  two  thus  chosen  shall  select  a  third  party.  This 
board  of  arbitration  shall  hear  all  evidence  on  the  questions  in 
dispute,  for  which  it  was  selected,  and  the  decision  of  the  board 
of  arbitration  shall  be  binding  on  the  parties  hereto. 

Section  1 1.  Should  a  member  of  the  association  fail  to  pay 
his  dues  or  assessments,  the  association  shall  officially  notify  the 
company  and  the  said  member  shall  be  suspended  from  the  service 
until  he  has  paid  the  same  in  full. 

Section  12.  The  company  agrees  that  suitable  closets  shall  be 
])rovided  on  all  lines  and  the  employees  given  not  less  than  five 
iiiinutes  to  visit  same. 

Section  13.  All  employees,  when  not  on  duty,  reserve  the  right 
10  go  wherever  they  please,  as  long  as  they  remove  the  badge  of 
the  company. 

Section  14.  Any  motorman  or  conductor  called  upon  to  work- 
longer  hours  than  their  regular  run,  shall  be  considered  working 
"overtime"  and  for  such  overtime  shall  receive  time  and  a  half. 

Section  15.  No  motorman  or  conductor  shall  be  compelled  to 
work  overtime  except  in  extreme  cases.  This  section  to  apply  to 
regular  as  well  as  extra  men  while  on  duty  as  regulars. 

Section  16.  All  pitmen,  pitmen  helpers,  car  washers,  sprmkling 
men  and  curve  oilers  shall  receive  an  increase  of  10  per  cent  on 
iheir  present  salaries. 

Section  17.    All  dopers  shall  be  classed  as  "pitmen  helpers." 
Section  18.  A  day's  work  for  •  pitmen,  pitmen  helpers,  car 

w  ashers,  sprinkling  men  and  curve  oilers  shall  be  nine  hours,  with 
one  hour  for  meals  and  free  transportation  to  and  from  work. 
E^•ery  other  Sunday  off  with  pay. 

Section  19.  All  overtime  for  pitmen,  pitmen  helpers,  car  wash- 
ers, sprinkling  men  and  curve  oilers,  to  be  paid  time  and  half. 

Section  20.  The  classification  for  promotion  in  the  pit  depart- 
ment shall  be  as  follows :  Car  washers  to  pitmen  helpers ;  pitmen 

helpers  to.  pitmen  ;  in  case  of  a  vacancy  on  a  sprinkling  car  or 
freight  car,  promotions  shall  be  made  from  the  ranks  of  this 
department. 

Section  21.  The  salaries  of  the  head  pitmen,  night  and  day, 
shall  be  increased  10  per  cent. 

Section  22.  Freight  car  handlers  shall  receive  $50  per  month, 

nine  hours  to  constitute  a  day's  work.  Off  every  Sunday  with 
pay  and  time  and  a  half  for  overtime. 

Section  23.  The  time  for  all  motormen  and  conductors  shall 
commence  from  the  moment  he  gets  on  his  car  until  the  car  is 
turned  over  and  he  is  relieved  by  another  conductor  or  motorman. 

Section  24.  All  conductors  shall  be  entitled  to  overtime  for 
time  consumed  in  going  to  the  barn  to  get  their  punches  and 
transfers,  or  to  make  their  returns,  when  they  do  not  take  their 
cars  to  the  barn. 

Section  25.  All  employees  of  this  company  shall  be  paid  in 
United  States  currency.  Pay  days  shall  not  be  later  than  the 
six  and  twenty-first  days  of  each  month. 

Section  26.  Each  barn  shall  be  provided  with  two  boards  :  a 
working  board  and  an  extra  board.  The  extra  board  shall  be 
worked  according  to  seniority,  and  the  extra  men  shall  have  the 
privilege  of  selecting  the  road  from  which  they  came  when  a 
vacancy  occurs.  The  working  board  shall  work  by  peg  in  all 
barns. 

Section  27.  This  agreement  shall  be  binding  on  the  parties 
hereto,  and  remain  in  full  force  and  effect  for  the  period  of  one 
year  from  the  first  day  of  April,  A.  D.  1903. 

ANSWER  OF  THE  RAILWAYS  COMPANY 

Mr.  Ben  Commons,  President,  Employees  of  the  New  Orleans 
Railways  Company : 

Dear  Sir- — Replying  to  your  communication  of  the  31st  ultimo 
enclosing  a  form  of  agreement. 

Tf  this  company  waives  the  fact  that  in  last  October  it  entered 
inio  an  agreement  with  its  employees,  which,  according  to  precedent, 
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should  run  for  one  year,  that  is,  until  next  October,  it  finds  that 
your  letter  is  signed  by  you  as  "President,  Employees  of  the  New 
Orleans  Railway  Company,"  while  tlie  proposed  agreement  which 
you  enclose  is  between  this  company  and  the  "Amalgamated 
Association  of  Street  Railway  Employees  of  America,"  whose 
headquarters  are  in  Detroit,  Michigan. 

This  company  cannot  enter  into  any  agreement  with  any  associa- 
tion which  is  not  composed  of  its  employees,  nor  with  any  asso 

ciation  of  employees  which  includes  in  its  membership  any  person 
not  an  employee  of  this  company,  or  which  provides  for  a  con- 

tinuance of  membership  of  any  person  who  has  ceased  to  be  an 
employee  of  this  company.    The  reasons  are  obvious. 

Again,  this  company  is  an  incorporated  company,  amenable  to 
the  laws  and  the  courts  of  justice,  and  any  association  which  its 
employees  may  form  should  be  equally  incorporated,  so  that  it 
may  act  officially  as  a  body  in  a  manner  which  will  be  binding  upon 
it  and  each  of  the  individual  members.  Otherwise,  while  this  com- 

pany may  be  dealt  with  as  a  unit,  and  held  to  its  contracts,  the 
association  of  employees  would  be  merely  a  voluntary  association 
not  capable  of  united  action  clearly  binding  each  individual,  and 
not  amenable  to  the  laws  as  a  body. 

The  laws  of  Louisiana  expressly  provide  for  and  encourage  the 
formation  of  such  corporations  by  Act  No.  50  of  1890,  the  title 
of  which  reads  as  follows : 

"An  act  to  provide  for  the  incorporation  of  Trades  Unions, 
Knights  of  Labor  assemblies  or  lodges.  Farmers'  Alliances  and 
similar  organizations  as  now  existing  in  this  State  in  the  same 
manner  and  with  the  same  powers  as  now  conferred  by  section 
677  of  the  Revised  Statutes  for  the  organization  of  corpora- 

tions for  literary,  scientific  and  religious  and  charitable  purposes 
and  all  acts  amendatory  thereof  and  to  repeal  all  laws  conflicting 
therewith." 

Believing  that  the  strength  and  justice  of  the  above  positions 
will  be  appreciated  by  the  employees  and  with  a  desire  to  avoid 
technicalities  and  to  speedily  arrive  at  a  satisfactory  settlement  of 
the  present  situation,  which  affects  not  only  the  relations  between 
this  company  and  its  employees,  but  also  the  comfort  of  the  entire 
people  of  this  city,  we  pass  to  the  consideration  of  the  agreement 
submitted  to  you  as  if  proposed  to  be  made  by  a  properly  incor- 

porated body  wholly  composed  of  our  employees,  and  which  pro- 
vides for  a  cessation  of  membership  of  any  member  who  by  ceas- 

ing to  be  an  employee  loses  interest  in  the  relations  between  this 
company  and  its  employees.  This  company  is  perfectly  willing  to 
enter  into  a  proper  agreement  with  an  association  of  its  employees 
formed  on  the  above  lines. 
Your  memorandum  of  agreement  contains  twenty-seven  clauses, 

of  which  the  last  provides  for  an  agreement  for  a  year ;  any  agree- 
ment entered  into  with  our  employees  should  not  be  limited  to 

so  short  a  period.  The  interests  of  this  company,  of  its  employees 
and  of  this  community  would  seem  to  demand  that  its  peace  and 
comfort  should  not  be  disturbed  at  short  intervals  of  time. 

Of  the  other  twenty-six  clauses,  many  are  substantial  repeti- 
tions of  our  present  agreement,  or  are,  with  slight  changes,  un- 

objectionable, and  concerning  them  we  will  undoubtedly  be  able 
to  agree. 

As  to  the  remaining  sections : 
This  company  cannot  agree  to  25  cents  an  hour,  and  it  will  not 

consent  to  any  increase  over  the  pay  fixed  by  the  agreement  of  last 
October,  which  had  the  sanction  of  the  Governor,  nor  will  it  agree 
to  a  nine-hour  day.  It  will  not  consent  to  working  its  employees 
nine  hours  without  relief,  as  nine  hours  straight  work  without 
relief  is  not  physically  practicable,  nor  is  it  to  the  interest  of  this 
company  to  subject  its  employees  to  such  a  strain — accidents  would 
multiply  and  the  safety  of  the  public  be  jeopardized. 

As  to  swing  and  tripper  runs  being  completed  within  twelve  con- 
secutive hours — this  is  rather  matter  of  practical  operation.  The 

effort  of  this  company  has  been  to  give  as  many  men  as  near  ten 
hours  as  possible,  and  in  many  cases  it  has  seemed  impossible  to 
get  the  runs  of  all  swing  and  tripper  men  within  twelve  con- 

secutive hours,  but  the  company  will  be  pleased  to  confer  with 
representatives  of  its  employees  in  an  effort  to  satisfactorily  ad- 

just this  matter. 
The  company  will  not  agree  to  force  any  employee  to  join  any 

association  which  may  be  formed  by  its  employees,  nor  will  it  act 
as  collector  of  the  dues  of  any  such  association,  nor  agree  to  dis- 

charge any  faithful  employee  for  any  cause  not  affecting  his  rela- 
tions to  this  company. 

These  last  questions  the  company  considers  authoritatively  set- 
tled by  the  decision  of  the  Coal  Strike  Commission,  which  said : 

In  order  to  be  entitled  to  such  recognition,  the  labor  organization  or  union 
must  give  the  same  recognition  to  tlie  rights  of  the  employer  and  of  others, 
which  it  demands  for  itself  and  for  its  members    *   *    »   *  , 
The  union  must  not  undertake  to  assume  or  to  interfere  with  the  manage- 

ment of  the  business  of  the  employer.  It  should  strive  to  make  membership 
m  it  so  valuable  as  to  attract  all  who  are  eligible,  but  in  its  efforts  to  build 
itself  up,  it  must  not  lose  sight  of  the  fact  that  those  who  may  think  differently, 
have  certain  rights  guaranteed  them  by  our  free  government.  However 
irritating  it  may  be  to  see  a  man  enjoy  benefits  to  the  securing  of  which  he 
refuses  to  contribute,  either  morally  or  physically,  or  financially,  the  fact  that 
he  has  a  right  to  dispose  of  his  personal  services  as  he  chooses,  can  not  be  ig- 

nored. The  non-union  man  assumes  the  whole  responsibility  which  results 
from  his  being  such,  but  his  right  and  privilege  of  being  a  non-union  man 
are  sanctioned  in  law  and  morals.  The  rights  and  privileges  of  non-union  men 
are  as  sacred  to  them  as  the  rights  and  privileges  of  unionists.  The  con- 

tention that  a  majority  of  the  employees  in  an  industry,  by  voluntarily  asso- 
ciating themselves,  in  a  union,  acquire  authority  over  those  who  do  not  so  as- 

iociate  themselves  is  untenable. 

And  again  : 
It  should  be  remembered  that  the  trade  union  is  a  voluntary  social  organiza- 

tion, and,  like  any  other  organization,  is  subordinate  to  the  laws  of  the  land 
and  cannot  make  rules  or  regulations  in  contravention  thereof.  Yet  it  at  times 
seeks  to  set  itself  up  as  a  separate  and  distinct  governing  agency  and  to 
control  those  who  have  refused  to  join  its  ranks  and  to  consent  to  its  govern- 

ment, and  to  deny  to  them  the  personal  liberties  which  are  guaranteed  to 
every  citizen  by  the  constitution  and  laws  of  the  land.  The  analogy,  therefore, 
is  unsound  and  does  not  apply.  Abraham  Lincoln  said:  "No  man  is  good 
enough  to  govern  another  man  without  that  other's  consent."  This  is  as  true 
in  trade  unions  as  elsewhere,  and  not  until  those  who  fail  to  recognize  this 
truth  abandon  their  attitude  toward  non-union  men,  and  follow  the  suggestion 
made  above,  that  is,  to  make  their  work  and  their  membership  so  valuable 
and  attractive  that  all  who  are  eligible  to  membership  will  come  under  their 
rule,  will  they  secure  that  firm  and  constant  sympathy  of  the  public  which 
their  general  purposes  seem  to  demand. 

The  company  cannot  agree  or  admit  that  it,  or  any  other  em- 
ployer, has  no  interest  whatsoever  in  the  actions  or  conduct  of  its 

employees  when  not  actually  wearing  the  uniform  of  the  com- 
pany. Men  do  not  change  their  characters  with  a  change  of  uni- 

form, and  in  judging  of  their  characters  and  fitness  for  employ- 
ment, their  actions  and  conduct  in  and  out  of  uniform  must  neces- 
sarily be  considered. 

The  company  cannot  agree  to  Section  20.  Selections  for  pro- 
motion must  be  according  to  qualifications  :  accident  of  position 

cannot  make  a  mechanic  out  of  a  man  who  has  not  the  necessary 
qualifications. 
The  meaning  of  Section  24  is  not  clear  to  us,  and  we  cannot 

therefore  answer  affirmatively  or  negatively;  the  company  is  will- 
ing to  confer  on  the  subject  matter  of  said  section. 

The  company  has  already  fixed  pay  days  on  the  6th  and  21st 
of  each  month,  and  it  has  made  such  regulations  with  reference  to 

the  cashing  of  employees'  checks  as  make  it  unnecessary  to  change 
that  system,  which  is  now  almost  universally  adopted.  The  com- 

pany is,  however,  willing  to  make  such  further  regulations  as  may 
facilitate  its  employees  and  is  willing  to  confer  with  them  as  to 
the  adoption  of  such  regulations. 

This  company  cannot  agree  under  any  circumstances  to  sur- 
render absolute  freedom  of  employment  and  discharge. 

This  company  cannot  agree  under  any  circumstances  to  arbitrate 
the  right  of  discharge  of  any  conductor  who  fails  to  properly 
register  fares. 

Subject  to  the  above,  the  company  is  willing  to  agree  that  any 
person  discharged  from  the  employ  of  the  Railways  Company  be- 

lieving himself  to  be  aggrieved,  or  any  employee  of  the  Railways 
Company  having  a  grievance,  and  who  may  be  a  member  of  the 
incorporated  association  of  our  employees,  shall  have  ihe  right  to 
appeal  to  that  association  for  reinstatement  or  adjustment  of  such 
grievances ;  and  thereupon,  if  the  association  and  the  Railways 
Company  cannot  agree  with  reference  thereto,  then  said  question 
or  grievance  shall  lie  submitted  to  a  temporary  board  of  arbitra- 

tion, one  member  thereof  to  be  selected  by  the  Railways  Company 
and  one  by  the  association,  and  the  two  so  chosen  to  select  a  third 
in  case  they  cannot  agree,  the  decision  of  a  majority  of  said  board 
submitted  in  writing  to  the  Railways  Company  and  to  the  associa- 

tion shall  be  binding  upon  the  parties  thereto.  The  association 
and  the  Railways  Company  shall  each  select  its  arbitrator  within 
three  days  from  the  time  that  either  party  shall  notify  the  other 
that  they  are  unable  to  agree,  and  upon  failure  of  either  the  Rail- 

ways Company  or  the  association  to  name  an  arbitrator  within  the 
time  named,  then  the  party  so  failing  shall  be  judged  in  default. 
Said  two  arbitrators  so  chosen  shall  hold  daily  meetings  to  adjust 
the  matter  referred  to  them,  and  when  they  shall  fail  to  agree  they 
shall  immediately  select  a  third  arbitrator,  and  said  board  of  three 
arbitrators  shall  likewise  meet  daily  to  consider  the  mat'er  so 
submitted,  unless  by  mutual  consent  the  time  shall  be  so  extended. 

All  matters  referred  to  in  the  foregoing  paragraph  shall  be  first 
submitted  to  a  committee  of  the  incorporated  association  of  the 
employees  of  the  Railways  Company,  that  is,  the  incorporated 
association  of  employees  of  the  Railways  Company  shall  first  hear 
and  pass  upon  the  alleged  grievance  before  making  any  de- 

mand upon  the  Railways  Company. 
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The  Railways  Company  shall,  for  the  first  four  month  of  the 

employment  of  a  new  employee  governed  by  this  agreement,  have 
the  right  to  discharge  or  discipline  such  new  employee  without 
the  right  on  the  part  of  such  new  employee  to  appeal  to  the  asso- 

ciation under  the  above  grievance  clause ;  that  is,  it  is  understood 
that  such  new  employee  is  on  probation  for  a  period  of  iour 
months,  and  the  purpose  of  this  clause  is  that  such  new  employee 
shall  not  have  the  right  to  have  the  protection  of  the  association  in 
matters  of  discharge  or  other  grievance. 

The  incorporated  association  of  employees  of  the  Railways  Com- 
pany shall  agree  that  there  shall  be  no  sympathetic  strike,  so-called, 

and  that  there  shall  be  no  strike  for  any  cause  or  any  grievance  not 
arising  from  a  grievance  of  the  employees  of  the  Railways  Com- 

pany, and  that  there  shall  be  no  strike  pending  any  matters  sub- 
mitted to  arbitration  under  the  agreement.  The  Railways  Com- 

panw  will  agree  that  it  will  not  oppose  any  of  its  employees  in 
joining  the  association,  and  the  association  will  agree  that  it  will 
not  coerce  or  use  any  undue  influence  to  compel  any  such  employee 
to  join  the  association;  that  is,  it  is  understood  that  the  men  are 
to  be  free  in  their  election  to  join  the  association  or  not,  as  they 
see  fit,  but  it  shall  not  be  construed  as  using  undue  influence  or 
coercion  for  any  member  of  the  association  to  endeavor  by  argu- 

ment or  reasonable  persuasion  to  induce  employees  to  join  the 
association. 
As  bearing  upon  the  respective  constitutional  rights  of  indi- 

vidual employees,  we  quote  from  the  decision  of  the  Anthracite 
Coal  Strike  Commission : 

Our  language  is  the  language  of  a  free  people  and  fails  to  furnish  any  form 
of  speech  by  which  the  right  of  a  citizen  to  work  when  he  pleases,  for  whom 
he  pleases,  and  on  what  terms  he  pleases,  can  be  successfully  denied.  The 
common  sense  of  our  people,  as  well  as  the  common  law,  forbid  that  this  right 
should  be  assailed  with  impunity. 

All  of  which  is  respectfully  submitted  for  your  consideration. 
By  authority  of  Board  of  Directors,  New  Orleans  Railways 
Company,  R.  M.  Walmsley,  Chairman. 

TfflRD-RAIL  AT  STATION  PLATFORMS 

The  Board  of  Railroad  Commissioners  of  New  York  has  recom- 
mended the  adoption  of  a  protection  for  the  third  rail  at  station 

platforms  on  the  Brooklyn  Rapid  Transit  Elevated  lines.  C.  R. 
Barnes,  electrical  expert  for  the  commission,  has  been  investi- 

gating the  cause  of  an  accident  in  which  a  man  lost  his  life,  and 
his  report  covers  the  danger  of  the  present  practice  of  locating  an 
exposed  third  rail  on  the  side  of  the  track  nearest  the  platform. 
The  essential  features  of  the  report  are  appended: 

"There  are  forty-one  stations  on  the  elevated  road  in  Brooklyn  . 
where  this  condition  exists,  sixteen  of  which  are  on  the  Fifth 
Avenue  line,eleven  on  the  Fulton  Street  line,  ten  on  the  Broadway 
line  and  four  on  the  Myrtle  Avenue  line. 

"On  investigation  I  find  that  the  accident  referred  to  in  Mr. 
Creighton's  communication  was  not  caused  by  the  man  coming  in 
contact  with  the  third  rail,  but  that  he  was  killed  by  being  crushed 
between  the  car  and  the  station  structure.  I  have  been  unable  to 
learn  of  any  passenger  being  killed  at  a  station  by  coming  in  con- 

tact with  the  third  rail  on  this  company's  system. 
"The  third  rail  at  the  difi^erent  stations  can  be  changed  to  the 

opposite  side  of  the  tracks  at  an  estimated  expense  of  $11,500  for 
the  forty-one  stations.  There  are  walks  on  the  elevated  struc- 

tures; those  on  the  outside  of  the  tracks  being  equipped,  with  hand 
rails.  These  walks  are  necessary  for  the  purpose  of  enabling 
passengers  in  times  of  panic  in  a  car,  or  when  trains  become 
stalled,  to  leave  the  cars  and  walk  to  the  stations.  If  the  third 
rail  were  located  on  the  opposite  side  of  the  track  from  the  sta- 

tion platforms  the  danger  from  this  source  to  passengers  leaving 
the  cars  between  stations  and  walking  to  them  would  be  very 
great. 

"As  stated  in  Mr.  Creighton's  communication,  there  is  danger 
of  passengers  falling  from  the  station  platform  and  coming  in  con- 

tact with  the  third  rail  where  it  is  located  on  the  station  side  of  the 
structure.  To  prevent  an  occurrence  of  this  kind,  the  rail  should 
be  protected  by  an  open  trough  extending  above  the  top  of  it;  but 
the  third-rail  shoes  used  cn  this  system  are  8  ins.  in  width,  and  the 
connections  to  the  shoes  are  made  in  such  a  manner  that  this  trough 
in  order  to  accommodate  the  shoe  and  connections  would  have  to 
be  over  12  ins.  in  width.  This  width  of  shoe  is  necessary  for  the 
operation  at  the  Brooklyn  Bridge  terminus.  A  trough  of  this 
kind  would  not  afford  much  p-'otection  against  a  person  who  had 
fallen  from  the  platform  coming  in  contact  with  the  third  rail. 
"The  danger  from  persons  coming  in  contact  with  the  third  rail 

would  be  increased  by  placing  it  on  the  opposite  side  of  the 

track  from  the  station  platforms.  On  account  of  the  width  of 
shoe  and  the  connections  to  it  it  is  not  practicable  to  box  in  the 
third  rail  at  the  stations,  but  a  timber  could  be  placed  between 
the  third  rail  and  the  platforms,  extending  as  near  as  possible  and 
clear  the  shoe,  and  extending  above  the  rail  as  far  as  the  oper- 

ation of  cars  will  permit.  This  would  in  some  degree  lessen  the 
liability  of  a  person  falling  from  the  platform  coming  in  contact 
with  the  third  rail.  This  should  be  done  at  the  forty-one  stations 
where  the  third  rail  is  located  on  the  platform  side  of  the  track." 

 ^>  

RECaVERS  APPOINTED  FOR  CHICAGO  UNION  TRACTION 

upon  default  of  interest  on  five  notes  aggregating  $1,134,183 
the  Chicago  Union  Traction  Company,  the  North  Chicago  Street 
Railway  Company,  and  the  West  Chicago  Street  Railroad  Company 
on  April  22  passed  into  the  liands  of  receivers. 

Suits  for  the  collection  of  the  interest  were  filed  in  the  United 
States  Circuit  Court  of  Appeals  by  the  Guarantee  Trust  Company 
of  New  York,  and,  the  traction  companies  admitting  the  default, 
Judge  Grosscup  at  once  entered  judgment.  Demands  were  then 
made  upon  the  treasurers  of  the  respective  companies,  and  upon 
their  return  unsatisfied  receivers  were  appointed. 
The  receivers  are :  In  behalf  of  the  Trust  Company,  R.  R. 

Govin,  of  New  York;  for  the  traction  companies,  James  H.  Eckels, 
of  Chicago,  and  as  special  advisor  of  the  court,  Marshall  E. 
Sampsell,  Clerk  of  the  court. 
The  application  for  a  receivership  set  forth  the  facts  that  notes 

for  $565,052  against  the  North  Chicago  Company,  for  $270,440 
against  the  West  Chicago,  and  for  $318,690  against  the  Union 
Traction  Company  were  due,  and  with  interest  were  unpaid.  The 
insolvency  of  the  three  companies  was  alleged,  and  it  was  set  forth 
that  the  rolling  stock  of  the  corporations  was  heavily  mortgaged, 
and  that  stocks  and  other  assets  of  the  company  could  not  be 
reached  by  a  judgment  creditor. 
W.  W.  Gurley,  attorney  for  the  traction  companies,  filed  a  plea 

in  each  case  admitting  that  the  claims  of  the  complainant  were 
proper,  and  offered  no  objection  to  the  appointment  of  the  re- 

ceivers.   The  bond  in  each  case  was  fixed  at  $75,000. 

PURCHASE  OF  THE  LACLEDE  CAR  CO.  BY  THE  ST.  LOUIS 
CAR  CO. 

The  negotiations  which  have  been  pending  for  some  time  between 
the  St.  Louis  Car  Company  and  the  Laclede  Car  Company  were 
closed  April  15,  and  the  result  is  that  the  entire  Laclede  Car 
Company  plant  has  been  purchased  by  the  St.  Louis  Car  Company. 
The  consideration  involved  in  the  transaction  has  not  been  an- 

nounced. James  P.  Kelly,  president  of  the  Laclede  Car  Company, 
will  retire  from  active  business,  and  will  spend  a  year  or  two  in 
travel  to  recuperate  his  health.  Part  of  this  time  will  be  spent  in 
Europe. 

E.  I.  Robinson,  the  well-known  vice-president  and  general  man- 
ager of  the  Laclede  Car  Company,  will  occupy  the  same  position 

under  the  new  arrangement,  and  he  will  be  assisted  by  his  son, 
E.  T.  Robinson,  who  has  been  with  the  company  for  the  last  eight 

years. Abe  Cook,  secretary  of  the  Laclede  Company,  will  be  retained  by 
the  new  management  as  purchasing  agent  of  the  Laclede  com- 

pany. Many  important  improvements  are  contemplated  at  the  Laclede 
plant  which  will  involve  the  immediate  expenditure  of  $50,000. 
and  will  include  extensions  to  the  present  buildings  and  the  in- 

stallation of  new  machinery.  These  improvements,  when  com- 
pleted, will  place  the  plant  in  the  very  best  condition  for  manu- 

facturing cars  on  the  most  economical  basis.  Some  2500  men  will 
be  employed  at  the  two  plants  at  once,  and  within  the  next  three 
months  this  force  will  be  increased  to  3000  men.  The  capacity  of 
the  combined  plants  will  be  an  output  of  cars  and  trucks  valued  at 
about  $5,000,000  per  annum. 
Some  idea  of  the  extent  of  the  business  of  the  St.  Louis  Car 

Company  may  be  gained  from  a  statement  given  out  recently  by 
the  officers  of  the  company  as  to  the  business  now  on  hand.  This 
showed  that  the  company  now  has  orders  for  more  cars  than  can 
he  built  in  a  year,  many  of  them  from  foreign  countries. 

STREET  RAILWAY  PATENTS 

UNITED  .STATES  PATENTS  ISSUED  APRIL  14,  1903. 

725,221.    Electric  Switch;  Troy  Cope,  New  Waterford,  Ohio. 
App.  filed  May  6,  1902.    Two  contacts  on  the  car  engage  with  two 
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corresponding  contacts  in  the  road  to  thereby  energize  the  magnets 
that  throw  the  switch  point. 

725,286.  Car  Brake ;  Henry  J.  Powell  and 
Oscar  H.  Schneider,  Frostburg,  Md.  App. 
filed  Feb.  18,  1903.  A  rail  brake  so  con- 

structed that  the  brake-carrying  and  actu- 
ating bar  serves  as  a  receptacle  for  sand  or 

other  material  which  it  is  desired  to  place 
on  the  rails. 

725,336.  Brake-Shoe;  William  E.  Gor- 
ton, Corning,  N.  Y.  App.  filed  Nov.  3, 

igo2.  Details  of  construction  of  a  two- 
part  brake-shoe. 

725,393-  Ratchet  Handle  for  Car  Brakes ; 
Peter  C.  Barrerman,  St.  Louis,  Mo.  App. 
filed  July  31,  1902.  Relates  to  the  construc- 

tion of  a  ratchet  handle  which  is  adapted 
to  be  released  by  a  foot  lever. 

725,436.    Trolley    Wire    Clamp ;  Henry 
Geisenhoner,  Schenectady,  N.  Y.    App.  filed 
July  28,  1902.    The  clamp  comprises  a  hold- 
mg  member  having  an  eye  and  a  pair  of  arc-shaped  clamps  passing 
through  the  eye. 

725,446.  Car  Fender ;  James  H.  Hulings,  Parsons,  W.  Va.  App. 
hied  May  28,  1902.  Details. 

725.485.  Trolley  Wheel;  Ernest  C.  Rolfe,  Belleville,  111.  App. 
filed  July  8,  1902.  The  trolley  harp  is  mounted  on  ball  bearings 
at  the  upper  end  of  the  pole. 

725.486.  Grip  for  Cables  or  the  Like ;  Orrin  M.  Sackett, 
Telluride,  Col.  App.  filed  May  23,  1902.  The  jaws  of  the  grip  are 
adjustable  to  permit  the  grip  being  used  in  connection  with  cables 
I  if  various  sizes. 

725,587.  Brake-Shoe;  Donald  Rawstrom,  Harvey,  111.  App. 
hied  Sept.  23,  1902.  Relates  to  the  construction  of  the  hard  metal 
back  plate. 

725,618.  Trolley  Head ;  Samuel  Fierbaugh,  Huntington,  W.  Va. 
App.  filed  Dec.  6,  1902.  The  trolley  head  is  spring-mounted  in  the 
pole  whereby  the  wheel  is  afforded  certain  movements  independent 
of  the  pole. 

725,622.  Guard  for  Third  Rails  ;  Charles  W.  Hornung,  Jersey 
City,  N.  Y.  App.  filed  Dec.  22,  1902.  A  sheet  metal  hood  shaped 
with  a  flange,  which  fits  on  of  the  side  gUrirds  to  which  it  is 
fastened. 

PERSONAL  MENTION 

MR.  SAMUEL  B.  KEPPEL,  president  of  the  Reading  & 
Womelsdorf  Electric  Railway,  of  Reading,  Pa.,  died  last  week  at 
his  home  in  Sinking  Spring,  Pa.,  aged  fifty-five  years. 

Mr.  W.  S.  LAYCOCK,  of  W.  S.  Layc.ck,  Limited,  Sheffield, 
one  of  the  large  manufacturers  of  steam  railway  appliances  in 
England,  is  on  a  short  visit  to  this  country,  and  is  at  present  in 
New  York. 

MR.  JOHN  J.  MAGILTON,  assistant  treasurer  of  the  Sche- 
nectady Railway  Company,  of  Schenectady,  N.  Y.,  has  been  ap- 
pointed by  President  Davies,  of  the  Street  Railway  Accountants' 

.\ssociation  of  America,  to  the  vacancy  on  the  executive  com- 
mittee of  that  association. 

MR.  JOHN  A.  CALDWELL,  who  was  formerly  connected  with 
the  American  Stoker  Company,  has  just  accepted  the  position  of 
general  sales  manager  of  the  Wilkinson  Manufacturing  Company, 
makers  of  the  Wilkinson  stoker.  Mr.  Caldwell  will  have  his  head- 

quarters at  No.  45  Broadway,  New  York. 
MR.  OLIVER  D.  HENRY,  of  Wilmington,  Del.,  has  been 

appointed  superintendent  of  the  West  Chester,  Kennett  Square  & 
Wilmington  Electric  Railway,  of  West  Chester,  Pa.,,  now  under 
construction.  Mr.  Henry  is  a  native  of  Joliet,  III,  and  was  at 
various  times  superintendent  of  the  Kansas  City  &  Lebanon 
Railway  and  the  Detroit  &  Pontiac  Railway. 
MR.  W.  J.  HILLIER,  who  has  been  superintendent  of  what 

is  now  known  as  the  Cleveland  &  Southwestern  Traction  Com- 
pany, every  since  the  building  of  the  first  line  of  the  system,  has 

resigned  and  will  devote  his  time  to  the  management  of  the  And- 
wur  Hotel,  at  Elyria,  Ohio,  where  he  has  had  his  headquarters 
for  a  number  of  years.  E.  W.  Coe.  assistant  superintendent,  will 
serve  as  acting  superintendent  until  Mr.  Hillier's  place  is  filled. 
MR.  AUGUSTUS  WOLFF  has  been  appointed  chief  engineer 

of  the  United  Railroads,  of  San  Francisco,  Cal.,  to  succeed  Mr.  C. 
J.  Kaigin,  resigned.  -  Mr.  Wolff  was  formerly  connected  with  the 
Brooklyn  Rapid  Transit  Company,  being  prominently  identified 
with  the  engineering  department.  Mr.  Richard  Eick  has  been 
appointed  superintendent  of  all  lines  running  from  the  Turk  and 
Fillmore  and  Oak  and  Broderick  Street  car  houses  of  the  United 

Company,  to  succeed  Mr.  M.  U.  Stem,  resigned.  Mr.  Eick  was 
lormerly  connected  vxilh  the  iNorih  Jerbcy  ̂ itreei  Railway  Coni- 
[laiiy,  01  Newark,  N.  J. 
MR.  F.  A.  TUCKER,  general  supcnntcndcnt  ol  the  Omaha  & 

Council  Blufis  Street  Railway  Company,  ol  Omaha,  Neb.,  owing 
to  the  resignation  ot  Mr.  W.  B.  i  ariviiigioii,  wlio  was  in  cliarge  01 
the  Council  Blufts  lines  of  the  company,  will  now  assume  direct 
control  of  the  Council  Bluffs  division,  and  to  assist  him  in  the 
work  he  has  placed  Mr.  F.  B.  Hudson,  a  former  street  car  con- 

ductor, in  charge  of  the  train  service  and  car-house  employees  in 
Council  Blufi^s.  Mr.  H.  B.  Noyes,  master  mechanic  ot  the  com- 

pany, will  hereafter  have  general  supervision  of  the  men  in  the 
mechanical  and  electrical  departments  at  Council  Bluffs. 
MR.  W.  B.  TARKINGTON  has  resigned  the  position  of  gen- 

eral superintendent  of  the  Council  Bluffs  division  of  the  Omaha  & 
Council  Bluffs  Street  Railway  Company,  of  Omaha,  Neb.,  to 
accept  the  position  of  general  superintendent  of  the  Detroit  & 
Toledo  Short  Line  Electric  Railway  Company,  of  Detroit,  Mich. 
Mr.  Tarkington  entered  the  service  of  the  Omaha  &  Council 
Bluffs  Railway  &  Bridge  Company  as  chief  engineer  thirteen 
years  ago,  coming  from  the  mechanical  department  of  the  Iowa 
lines  of  the  Chicago  &  Northwestern  Railroad.  About  three 
\ears  ago  he  was  appointed  general  superintendent  of  the  com- 
I.aiiy,  and  has  continued  in  that  position  since  the  consolidation 
ui  the  company  with  the  Omaha  Street  Railway  Company  the 
first  of  this  year.  His  new  position  with  the  Detroit  &  Toledo 
Company  is  a  marked  promotion,  and  will  give  Mr.  Tarkington 
opportunity  to  engage  in  the  work  he  has  long  desired,  that  of 
the  construction  and  operation  of  a  large  interurban  railway  sys- 
tem. 

MR.  JOHN  HARRIS,  superintendent  of  the  Cincinnati  Trac- 
tion Company,  of  Cincinnati,  Ohio,  has  retired  from  the  service  of 

tli.it  conip.'iny.    Mr.  Harris  has  the  distinction  of  being  one  of  the 
oldest  employees  of  the  com- 

pany in  the  line  of  continuous 
service,  and  he  is  also  the  last 
member  of  the  official  family 
of  the  old  Cincinnati  Street 
Railway  Company  to  retire 
from  active  duties.  Entering 
the  service  n  the  early  days  of 
the  horse  car,  Mr.  Harris,  by 
faithful  work,  won  promotion 
after  promotion,  until  he 
finally  reached  the  responsible 
position  of  superintendent  of 
the  system,  in  which  capacity 
he  had  in  charge  the  operation 
all  of  the  various  lines  of  the 
company.  Mr.  Harris  has 
also  been  a  frequent  attendant 
of  the  meetings  of  the  Ameri- 

can Street  Railway  Associa- 
tion, and  in  1900-1901  was  a  member  of  the  executive  committee  of 

the  association.  He  was  progressive  in  his  management  and  popu- 
lar with  his  men,  who  recognized  his  wide  knowledge  on  all  mat- 
ters pertaining  to  street  railway  operation.  Mr.  Harris  is  sixty- 

five  years  of  age. 
DR.  JOHN  HOYT  LILLIE,  who  died  in  Los  Angeles,  Cal. 

on  April  6,  was  one  of  the  early  inventors  of  the  electric  motor 
and  electric  railway  in  this  country.  Fitting  it  was  that  a  modern 
electric  street  railway  funeral  car  bore  him  to  his  last  resting  place. 
He  was  almost  ninety  years  of  age  at  his  passing  away.  Born  at 
Alontrose,  Susquehanna  County,  Pa.,  April  13,  1813,  he  became 
incidentally  an  electrician  and  inventor,  finally  seeing  one  of  the 
toys  of  his  youth  grow  into  a  mighty  industrial  utility.  Con- 

temporary with  the  experiments  of  Morse  in  telegraphy.  Dr. 
Lillie,  then  residing  in  Joliet,  111.,  was  deeply  engaged  in  electrical 
experiment,  the  most  satisfactory  of  which  was  an  electrical  trac- 

tion motor.  It  was  not,  however,  until  1850  that  the  Patent  Office 

issued  the  papers  which  recorded  as  "No.  7287"  the  improvement 
in  "electromagnetic  engines."  The  te.xt  of  th ;  patent  states  that 
Lillie  had  invented  "a  new  and  useful  machine  for  the  generation 
of  electromagnetic  power."  The  claim  of  "newness"  made  was: 
First,  the  employment  of  induced  electricity,  inducing  electricity 
in  the  secondary  electromagnets,  to  be  used  as  motive  power,  in 
connection  with  the  prime  mover,  and  to  neutralize  the  secondary 
currents  of  the  principal  magnets  formed  by  the  direct  current 
from  the  battery.  A  traveling  exhibition  by  Messrs.  Lillie  and  Col- 
ton  of  a  model  electric  railway  was  shown  around  1847  and  later, 
one  notable  feature  of  which  was  the  use  of  the  track  as  part  of 
the  return  circuit.  The  model  was  discovered  in  a  scrap  heap  some 
years  ago,  and  was  exhibited  in  operation  at  the  New  York  Elec- 

trical Exhibition  of  1896. 

JOHN  HARRIS 
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EDITORIAL  NOTICE 
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equipments,  extensions,  financial  changes  and  new  enterprises  wilt  be  greatly 
appreciated  for  use  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  office  not  later 
than  Tuesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 
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114  Liberty  Street,  New  York. 

Master  Mechanics*  Meeting 
The  newly-formed  association  of  railway  master  mechanics 

and  electricians  is  now  assured  a  successful  meeting  at  Sara- 
toga in  conjunction  with  the  parent  organization,  and,  judging 

from  the  enthusiasm  displayed  by  those  who  have  been  actively 

engaged  in  the  preliminary  work,  the  movement  to  give  in- 
creased prominence  to  the  mechanical  department  of  electric 

railway  organization  is  recognized  by  the  management  of  the 
properties  that  have  been  approached  as  an  important  step 
that  should  be  commended  and  encouraged. 

Up  to  the  present  time  the  master  mechanics  and  the  elec- 

tricians of  street  railway  properties  have  remained  in  the  back- 
ground, and  it  is  quite  probable  that  these  conditions  would 

continue  indefinitely  had  it  not  been  for  the  development  of 
suburban  service,  and  then  the  building  of  intcrurban  lines,  for 
which  standards  had  to  be  adopted  entirely  difTerent  from  those 
which  have  been  followed  heretofore.  More  than  mere  modifi- 

cation of  old  methods  was  needed  to  meet  the  new  conditions ; 
indeed,  the  departure  in  some  instances  was  as  radical  as  any 
made  in  the  transformation  from  horse  cars  to  trolley,  and  it 
was  in  the  solution  of  problems  thus  presented  that  the  me- 

chanical department  proved  its  importance  in  electric  railroad- 
ing to-day. 

The  new  organization  will  have  a  tendency  to  develop  still 
further  capacity  and  invention  in  this  braiu-li  u\  Hie  service, 
and  it  will  give  opportunities  for  those  engaged  in  Ibis  work 
lo  meet  and  discuss  methods  and  devices  eni[)ioyed  on  their 
respective  systems.  In  time  the  new  association  should  wield 
great  influence  in  electric  railroading,  as  conditions  favorable 

to  its  growing  importance  are  arising  every  day  with  the  ex- 
tension of  the  interurban  field  of  operation. 

The  Saratoga  meeting  will  have  several  excellent  papers, 

^and  the  discussions  of  these  topics  will  doubtless  prove  valuable 
id  interesting,  but  the  influence  of  this  gathering  should  not 
measurable  by  these  contributions  alone,  important  though 

tflby  may  be,  but  the  practical  results  growing  out  of  this  con- 
fention  should  be  of  much  greater  moment.  The  master 

mechanics  now  have  an  opportunity  to  meet  and  discuss  sub- 
jects in  which  they  are  interested  and  to  gain  valuable  infor- 

mation from  those  engaged  in  similar  work  on  other  roads,  and 
the  results  should  be  of  great  benefit  to  the  industry  generally 

as  well  as  the  individual  members  and  the  properties  they  rep- 
resent. There  are  great  probabilities  in  this  organization,  and 

it  remains  wholly  with  the  master  mechanics  themselves  to 

determine  whether  they  shall  take  advantage  of  these  oppor- 
tunities. 

Some  Problems  in  Hygiene 

The  recent  experiments  of  the  air  in  the  London  "Tuppenny 
Tubes"  sets  one  a-thinking  on  the  various  questions  of  ventila- 

tion that  arise  in  rapid  transit  systems.  It  is  inevitable  that 
when  heavy  traffic  is  crowded  into  an  underground  space  the 
ventilation  should  leave  much  to  be  desired,  but  the  London 
results  make  one  somewhat  anxious  about  the  results  in  this 

Metropolis,  where  the  traffic  conditions  are  on  the  whole  much 
more  severe  than  in  London,  and  the  underground  run  per 

passenger  will  be  longer.  To  be  sure  we  shall  not  here  deal 
with  a  deep  tunnel  of  the  London  variety,  while  on  the  other 

hand  the  piston  effect  of  the  trains  in  the  close-fitting  tubes  will 
be  absent,  and  ventilation  here  must  Ije  purely  artificial.  In 
the  London  experiments  it  was  found  that  the  station  elevators 
presented  the  worst  conditions,  while  in  the  tunnel  itself  the 

air  gradually  righted  itself  to  a  considerable  extent  during  the 
night.  It  is  tolerably  obvious  that  the  tunnel  space  can  be  kept 
in  fairly  good  condition  by  a  proper  system  of  fans. 
We  do  not  remember  that  the  conditions  in  the  Boston  Sub- 

way have  been  investigated  with  any  care,  l)ut  the  general 
impression  made  on  patrons  is  that  the  air  is  kept  in  pretty  good 
condition.  In  this  instance  the  cars,  both  surface  and  elevated, 

make  the  major  part  of  their  runs  in  the  open  air,  so  that  they 

can  be  taken  care  of  by  ordinary  methods  of  ventilation. 
When,  however,  the  cars  are  most  or  all  of  the  time  in  the 

tunnel  itself  it  is  far  from  an  easy  matter  to  keep  the  air  in  the 

cars  in  even  tolerably  good  condition,  and  ways  and  means  for 
doing  this  are  well  worth  consideration.  Closed  ancl  heated 
cars  cannot  be  crowded  for  several  hours  at  a  time  without 

getting  into  a  state  of  nastiness  that  is  not  pleasant  to  contem- 
plate, to  say  nothing  of  the  danger  to  health  involved. 

We  have  no  desire  to  emulate  a  certain  old  lady  of  our  ac- 
quaintance who  always  spread  newspapers  over  the  seat  in  any 

]iublic  conveyance  before  sitting  down,  but  a  census  of  microbes 
in  the  air  of  even  a  closed  surface  car,  toward  the  close  of  the 

rush  hours,  would  not  be  a  cheerful  subject  of  study.  It  would 

^eeni  as  thougii,  from  ;i  hygienic  stanil]>(.)iiit,  it  woLild  be  tie- 
si  rable  to  introduce  a  systematic  plan  for  ventilation  of  the  cars 
(in  anv  underground  line.  The  ordinary  process  of  opening  the 

riiof  venl iL'i(<irs  or  e\en  tlie  windows  caimot  be  continuously 
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applied  without  violent  protest  on  the  part  of  the  passengers. 

Would  it  not  be  possible  to  "blow  off"  the  cars  on  an  underground 
line  at  frequent  intervals  through  the  day,  while  at  the  termini, 
so  as  to  change  the  air  thoroughly  and  quickly  ?  Estimating  the 

cubical  contents  of  a  car  at  about  2500  cu.  ft.,  it  would  be  en- 
tirely possible  to  run,  say,  a  four- car  train  under  an  exhaust 

hood,  with  its  doors  opposite  air  flues  of  equal  area,  and  to  blow 

it  out  in  say  two  minutes  if  such  ,  haste  were  necessary.  Cer- 
tainly a  very  modest  blowing  outfit  would  enable  the  foul  air  to 

be  cleared  out  and  replaced  by  fresh  air  several  times  a  day, 
and  the  effect  would  be  most  striking.  It  is  quite  impossible  to 

air-out  cars  by  natural  draft  without  taking  considerable  time 
for  it,  but  under  forced  draft  the  work  can  be  very  quickly 
done.  An  edict  of  the  Board  of  Health  against  spitting  in  street 
cars  produced  a  most  salutary  effect,  but  it  certainly  is  at  least 
as  bad  to  have  the  air  befouled  as  the  floor,  and  there  is  no 

remedy  available  but  ventilation  and  plenty  of  it.  Bad  air  will 

not  leave  merely  upon  a  polite  invitation — it  must  be  shown 
the  door  and  kicked  out.  We  hope  the  lesson  of  the  London 
underground  will  not  be  wasted  here. 

Reformers  Who  Sell  Short 

The  result  of  the  investigation  which  is  now  being  conducted 
in  the  New  York  courts  to  determine  whether  Mr.  Amory  is  a 

"notorious  person"  has  been  an  interesting  one  in  more  par- 
ticulars than  one,  as  those  who  have  followed  the  summary  of 

the  investigation  in  this  paper  will  have  discovered.  It  has 

already  been  shown  that  well-known  bear  operators  in  Wall 
Street  were  closely  connected  with  the  alleged  investigation 
into  the  finances  of  the  Metropolitan  Street  Railway  Company, 
and  that  considerable  sums  of  money  were  made  by  selling  the 
stock  short  as  a  result  of  tips  furnished  as  to  the  time  at  which 

the  alleged  disclosures  would  be  made  public.  The  publication 
of  the  correspondence  between  those  making  the  attack  and 

those  who  were  profiting  by  it  has  intensified  the  feeling  in 
leading  financial  circles  against  tactics  of  this  kind,  and  has 

solidified  the  sentiment  which  has  always  been  favorable  to  the 
Metropolitan  Street  Railway  Company.  It  has  often  been  said 
that  modern  business  is  built  up  almost  entirely  on  credit,  so 

that  any  unjust  attack  on  the  credit  of  any  company  or  indi- 
vidual has  as  direct  an  injury  to  person  or  corporation  attacked 

'ts  has  the  destruction  of  any  other  kind  of  property.  This  is 
particularly  true  in  Wall  Street  matters,  owing  to  the  fact  that 

the  investors  are  proverbially  timid  and  are  often  willing  to 
s.icrifice  their  stock  in  a  company  at  tlie  first  rumor  of  sus- 

picion against  its  stability  or  good  faith..  Fortunately,  the 
standing  of  the  Metropolitan  Street  Railway  Company  and  its 

backers  is  so  high  that  the  final  announcement  of  the  alleged 
discrepancy  in  its  accounts  caused  practically  no  change  in  the 
quotations  of  its  stock.  Another  reason  was  undoubtedly  the 
offer  promptly  made  by  the  management,  upon  publication  of 
the  charges,  to  open  all  of  its  books  to  the  district  attorney, 
\vith  whom  the  charges  had  been  filed,  in  order  to  allow  him 

to  make  a  thorough  examination  of  the  accounts  of  the  com- 

pany. While  this  might  be  perfectly  practical  with  the  Metro- 
politan Company  and,  perhaps,  justifiable,  we  think  that  com- 

panies should  have  a  means  of  defense  against  attacks  of  this 
kind  other  than  that  of  being  obliged  to  disclose  all  their  details 

of  operation  to  the  public.  Such  an  obligation  will  often  give 
competitors  information  which  they  have  no  right  to  obtain, 
and  in  many  cases  would  work  a  direct  injury.  The  exhaustive 
report  made  by  three  independent  public  accountants  of  the 

accounts  of  the  company  and  published  in  this  issue  is  a  com- 
plete refutation  of  the  charges  brought  against  the  company. 
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The  Power  of  Railroad  Commissioners 

An  interesting  decision  and  one  very  significant  of  the  ten- 
dency to  grant  enlarged  powers  to  State  governing  boards,  such 

as  railroad  commissioners,  has  recently  been  rendered  by  the 
Supreme  Court  of  Connecticut.  The  conditions  under  which 

the  case  was  brought  to  the  court  were  briefly  as  follows : 
The  street  railway  companies  in  Connecticut  are  obliged  by 

law  to  do  a  certain  amount  of  paving  in  the  streets  through 

which  their  tracks  run.  The  Hartford  Street  Railway  Com- 
pany, acting  under  this  law,  applied  to  the  city  authorities  for 

permission  to  replace  certain  asphalt  pavement  in  the  city  of 

Hartford  with  creo-resinate  wood  paving.  As  the  city 
authorities  refused  to  grant  this  permission  the  railway  com- 

pany took  an  appeal  to  the  Board  of  Railroad  Commissioners, 

which,  after  investigating  the  proposal,  "permitted  and 

directed"  the  railway  company  to  lay  the  paving  between  cer- 
tain designated  points  in  order  to  test  its  practicability  and 

efficiency.  The  city  authorities  took  an  appeal  from  this  action 

of  the  Commissioners  to  the  courts,  claiming  that  the  Commis- 
sioners had  no  authority  in  the  premises,  but,  according  to  the 

opinion  just  rendered,  it  is  held  that  under  the  statutes  the 
Railroad  Commissioners  are  the  supreme  authority  in  matters 
of  this  kind. 

The  decision  has  naturally  evoked  a  great  deal  of  discussion 

in  Connecticut  and  is  the  subject  of  considerable  adverse  criti- 
cism on  the  part  of  the  city  authorities,  who  claim  that  such  a 

decision  defeats  home  government  and  takes  the  streets  away 

from  the  control  of  the  citizens.  This  is  undoubtedly  true  to  a 
certain  extent,  but  we  believe  that  the  interests  of  the  greater 
number  of  people  will  be  better  conserved  by  the  regulation  of 
all  such  matters  by  a  State  Commission.  It  may  have  been 

proper,  when  street  railway  companies  confined  their  opera- 
tions within  the  limits  of  one  city,  to  make  the  authorities  of 

that  city  the  judges  of  what  is  required.  But  at  present  there 
is  hardly  a  street  railway  in  the  country  whose  lines  lie  within 

the  boundaries  of  one  city.  All  of  them  serve  suburban  terri- 
tory as  well,  and  many  of  them  connect  a  large  number  of 

different  cities,  towns  and  villages.  It  is  certain,  therefore,  that 
questions  will  arise  which  vitally  affect  large  numbers  of  people 

who  will  not  be  represented  if  problems  of  this  kind  are  settled 
by  the  authorities  of  the  municipality  in  which  they  arise. 

The  question  is  one  which,  of  course,  depends  entirely  on 
State  statute,  so  that  however  important  this  decision  is  in 
Connecticut  it  will  not  affect  roads  outside  of  that  State.  The 

tendency  is  and  will  be,  however,  in  all  States  to  increase  the 
powers  of  State  boards  in  matters  of  this  kind.  At  present 

there  are  hardly  two  States  in  the  country  in  which  the  rail- 
road laws  are  uniform.  As  is  well  known,  in  the  New  England 

States  and  in  New  York  the  boards  of  railroad  commissioners 

have  considerable  authority  over  street  railways,  but  in  many 
other  States  practically  all  questions  are  settled  by  the  local 
authorities,  and  in  some  States  the  permission  of  every  abutting 

property  owner  to  the  construction  of  the  new  line  must  be 
obtained.  The  diversity  in  practice  as  regards  street  railway 

questions  is  perhaps  illustrated  in  no  better  way  than  in  the 
tribunal  to  which  is  left  the  adjustment  of  such  questions  as 

grade  crossings  with  steam  railroad  companies  in  case  of  dis- 
pute. This  would  seem  to  be  an  eminently  proper  question  for 

adjudication  by  railroad  commissioners,  but  in  some  States,  as 
for  instance  New  Jersey,  these  questions  are  settled  by  the 
Chancellor,  while  in  Indiana  it  is  the  State  Auditor,  who  is 

designated  by  the  statute  as  the  authority  whose  rulings  must 

govern, 
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Estimating  Earnings  of  Projected  Interurban  Lines 
The  first  question  that  comes  up  when  a  new  interurban 

electric  railway  is  projected  is  whether  the  population  to  be 
served  is  sufficient  to  make  the  enterprise  profitable.  Before 
this  can  be  answered  we  must  determine  what  proportion  of 

the  total  population  reached  can  be  assumed  to  be  probable 
patrons  under  prevailing  conditions.  The  minimum  paying 
population  per  mile  is  constantly  being  decreased  as  a  result  of 
larger  experience.  Seven  years  ago  capitalists  hesitated  about 
investing  in  interurban  enterprises  serving  populations  which 

we  now  know  by  experience  to  be  sufiicient  to  make  gilt-edge 
propositions.  Every  year  these  roads  are  entering  less  popu- 

lous territory,  and  yet  the  results  do  not  show  where  an  abso- 
lute limit  is  reached. 

We  have  been  asked  many  times,  what  constitutes  a  sufficient 
tributary  population  to  justify  an  interurban  road,  and  have 
likewise  put  this  question  to  many  engineers  who  have  been 
active  in  interurban  work.  The  answer  is  almost  invariably 

the  same,  namely,  that  every  case  has  features  peculiar  to  itself 

which  make  comparisons  very  difficult.  A  very  serious  diffi- 
culty is  encountered,  moreover,  in  the  fact  that  the  gross  re- 

ceipts of  interuran  companies  are  withheld  in  a  great  many 
cases  from  the  public,  so  that  it  is  not  always  possible  to  reach 

conclusions  of  much  practical  value,  because  of  lack  of  infor- 
mation regarding  the  full  annual  earnings  of  the  properties 

which  it  is  proposed  to  take  as  guides. 
The  assumption  should  not  be  drawn  from  this  statement 

that  the  wisest  plan  in  estimating  the  earnings  of  a  proposed 

road  is  to  select  an  existing  road  in  another  State  with  a  dis- 
tribution of  population  along  its  route  approximately  the  same 

as  that  on  the  road  under  discussion,  and  then  blindly  accept  its 

earnings  as  those  which  will  be  secured  on  those  of  the  pro- 
posed road.  The  industrial  character,  wealth  per  capita  and 

traveling  proclivities  of  the  persons  in  the  territory  traversed 
all  afTect  the  rides  per  capita,  and  these  would  have  to  be 
determined  before  any  reliable  conclusions  could  be  obtained. 

Differences  as  high  as  25  per  cent  have  been  noticed  between 
two  closely  corresponding  properties  in  adjacent  States,  due 
only,  so  far  as  can  be  seen,  to  differences  in  the  riding  habit 
and  occupations  of  the  population.  Whatever  errors  there  may 
be,  therefore,  in  basing  probable  earnings  on  averages,  they 
will,  in  most  cases,  be  less  than  if  single  examples  are  taken  as 
the  sole  guide  in  determinations  of  this  character.  The  safest 

way  is  to  combine  the  two  methods,  that  of  general  averages 
and  that  of  specific  comparisons,  and  apply  the  results  with  that 

judgment  which  only  comes  through  long  experience  in  con- 
sidering statistics  of  this  kind. 

It  is  also  necessary  to  classify  interurban  roads  under  several 
distinct  heads,  not  the  least  important  of  which  should  consider 

their  geographical  location.  For  example,  in  Eastern  Massa- 
chusetts towns  are  close  together,  the  right  of  way  is  largely 

over  highways,  the  schedule  speed  is  slow,  and  these  roads 

belong  to  a  class  distinctly  different  from  the  high-speed  inter- 
urban lines  of  the  Middle  West,  which  operate  over  private 

right  of  way  at  steam-railroad  speed,  and  serve  an  entirely 
different  kind  of  territory.  In  this  discussion  we  will  consider 

more  particularly  the  latter  class,  since  it  is  in  the  great  Middle 

West  that  high-speed  interurban  building  is  most  active,  and 
at  present,  at  least,  holds  out  the  greatest  promise. 

High-speed  interurbans  may  again  be  divided  into  two 
classes,  namely,  lines  radiating  from  a  large  city  terminal,  such 
as  Detroit,  Cleveland  or  Indianapolis,  and  those  which  connect 

a  number  of  moderate-sized  towns  and  villages,  in  which  there 
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is  no  great  preponderance  of  population  at  any  one  point.  In 
calculating  population  tributary  to  a  road  radiating  from  a 
large  city  it  is  not  customary  to  include  all  of  the  population  of 
this  large  terminal;  otherwise  a  road  with  scarcely  any  popu- 

lation outside  of  the  large  city  would  make  a  magnificent  show- 
ing in  population  per  mile  of  track.  The  effect  on  the  traffic  of 

having  a  large  city  as  one  terminal  has  not  been  thoroughly 
determined  except  that  we  know  that  the  size  of  the  city  is  some 
form  of  reverse  function  of  the  rides  per  capita,  and  that  the 

traffic  to  any  particular  interurban  lines  from  a  terminal  city 
with  a  population  of  about  100,000  is  almost  as  large  as  one 
much  greater,  that  is  at  this  point,  the  curve  representing  rides 

per  capita  would  tend  to  become  asymptotic  to  the  axis  of  popu- 
lation. Below  that  figure  the  curve  tends  to  rise,  that  is  the 

total  traffic  from  a  city  is  more  nearly  proportional  to  its  popu- 
lation. Roads  serving  moderate-sized  towns  can  generally  be 

fairly  compared  with  each  other  by  counting  in  all  of  the 
population  and  villages  touched  by  the  line. 

Another  feature  which  is  likely  to  produce  confusion  in 

making  comparisons  is  the  manner  of  obtaining  the  population 
along  the  line.  One  man  would  take  the  1900  census,  and  count 

only  the  population  of  the  incorporated  towns  and  villages  di- 
rectly reached  by  the  road ;  another  might  take  the  population 

of  the  towns  and  villages  along  the  route  and  add  to  it  all  the 
rural  population  within  5  miles  or  10  miles  on  either  side,  to- 

gether with  the  population  along  lines  immediately  connecting 
with  the  projected  road.  In  the  latter  case  a  handsome  showing 
would  be  made  in  the  prospectus,  and  the  actual  population 

increased  enormously.  Now,  any  of  these  methods  is  all  right, 
provided  the  population  figures  are  obtained  in  the  same  way 
for  all  the  roads  included  in  the  comparison  made,  and  all  the 
facts  clearlyset  forth.  The  enthusiastic  promoter  in  some  cases, 
however,  is  likely  to  forget  to  include  in  the  population  of  the 
roads  which  he  is  citing  as  examples  anything  but  the  1900 
census  of  the  towns  actually  touched,  while  on  his  proposed 
road  everything  is  included. 

So  far  this  discussion  has  covered  mainly  the  work  pre- 
liminary to  actual  comparison  with  existing  operating  statistics, 

and  it  is  perhaps  unsafe  to  proceed  farther  to  attempt  to  formu- 
late rules  where  it  is  admittedly  dangerous  to  generalize,  but 

there  are  a  few  operating  results  obtainable  from  several  pros- 
perous and  well-managed  roads  radiating  from  large  centers, 

which  may  safely  be  depended  upon  as  typical  of  their  class. 
Gross  earnings  per  mile  of  track  per  year  are  reported  on  these 
at  $10  per  capita  of  population,  based  on  the  latest  census 
report  in  the  incorporated  towns  and  villages  along  the  lines. 
There  are  some  roads  with  a  population  of  300  per  mile  or  less, 
which  are  doing  much  better  than  $10  per  capita,  and  there  are 
many  more  with  larger  population  earning  less  than  $10  per 
capita.  It  is  a  notable  fact  that  the  less  the  population  per  mile 
of  track  the  greater  the  earnings  per  capita ;  in  other  words,  a 
system  operating  through  a  number  of  large  towns  will  not 
secure  as  much  business  from  each  and  every  person  in  those 
places  as  it  will  from  those  in  smaller  towns.  If  it  were  not  for 
this  fact  the  limit  of  profitable  interurban  building  would  be 
reached  much  sooner  than  it  is.  If  the  earnings  of  a  large 
number  of  interurban  electric  railway  companies  were  available 
curves  could  no  doubt  be  plotted  showing  the  relation  between 

receipts  per  capita  and  population  per  mile  of  track.  Such 
curves  would  show  higher  receipts  per  capita  as  the  population 
per  mile  of  track  decreased.  Just  what  this  relation  is  no  one 

can  say  at  the  present  time  without  more  statistics  upon  which 
to  base  conclusions. 
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THE  SEATTLE- TACOMA  INTERURBAN  RAILWAY 

BY  HOWARD  S.  KNOVVLTON 

Among  the  cities  of  the  great  Northwest  which  attract  the 
student  of  progressive  civihzation,  Seattle  and  Tacoma  offer 
many  features  of  interest.  Situated  on  the  borders  of  Puget 
Sound,  in  a  region  famed  for  its  superb  scenery,  with  the  mag- 

LOOKING  NORTH  FROM  THOMAS 

nificent  Cascade  range  of  mountains  on  the  east  and  the 
Olympic  Mountains  on  the  west,  these  two  cities  enjoy  the 
commercial  advantages  of  quick  and  easy  communication  with 
the  Far  East,  as  they  are  terminii  of  the  long  American  trans- 

continental routes  of  the  Great  Northern  and  Northern  Pacific 
Railways.  At  the  same  time 
the  vast  forests  of  the  State 

of  Washington  constitute  the 
foundation  of  a  great  lumber 
business,  while  coal  and  valu- 

able mineral  deposits  are 

found  about  equally  dis- 
tributed in  the  neighljorhood. 

Seattle,  the  metropolis  of  the 
State,  is  located  on  the  eastern 
shore  of  Puget  Sound,  and  has 
a  fine  deep  water  harbor,  large 
manfactures  of  lumber,  shin- 

gles and  machinery  and  an  im- 
portant trade  in  lumber,  hops 

and  fish,  salmon  fishing  being  a 
leading  branch  of  industry  in 
the  State.  Its  population  by 
the  census  of  1900  was  80,671, 
and  it  has  long  been  known  as 
one  of  the  objective  points  of 
Klondike  gold  prospectors  on 
their  way  to  Nome  and  the 
farthermost  regions  of  Alaska. 
It  has  also  the  reputation  of  being  a  thoroughly  alive  and 
energetic  Western  city.  The  electric  car  lines  of  the  city  are 
about  87^4  miles  in  total  length,  and  are  operated  by  the  Seattle 
Electric  Company,  which  also  carries  on  the  electric  lighting 
business  of  the  city.  The  population  served  by  these  lines  is 
estimated  at  the  present  time  at  115,000. 
Tacoma,  likewise,  is  an  enterprising  and  progressive  city, 

beautifully  located  on  the  southeast  shore  of  Puget  Sound,  and 

surrounded  by  extremely  level  and  fertile  valley  lands,  espe- 
cially adapted  to  agricultural  pursuits.  It  is  also  a  great  lumber 

town,  carries  on  a  large  ocean  traffic  to  the  Orient,  has  numer- 
ous manufacturing  establishments  and  is  the  great  wheat  port 

of  the  State.  Over  1,000,000  tons  of  coal  were  taken  from  the 

n-.ines  within  40  miles  of  Seattle  and  Tacoma  in  the  year  1898, 
and  shipbuilding,  fruit  growing  and  grazing  are  rapidly  grow- 

ing industries  on  Puget  Sound. 

As  residential  cities  both  Seattle  and  Tacoma  enjoy  magnifi- 
cent scenic  advantages.  The  Cascade  Mountains  lie  about  50 

miles  to  the  eastward,  and  from  elevated  points  in  either  city 
fine  views  of  the  range  abound,  extending  from  Mt.  Baker 

(10,719  ft.  altitude)  on  the  north  to  the  mighty  ice-capped 
dome  of  Mt.  Rainier,  or  Tacoma  (14,526  ft.  high),  on  the  south. 
On  the  west  lies  the  Sound,  with  its  2000  miles  of  shore  line 
and  numerous  islands  and  tributary  rivers,  while  the  sunsets  on 
the  Olympic  Mountains  are  said  to  be  almost  unrivalled  in 

splendor. ELECTRIC   RAILWAY  SYSTEM 

The  electric  railway  business  of  both  cities  is  now  under  the 
controlling  management  of  the  firm  of  Stone  &  Webster,  of 
Boston.  The  Tacoma  lines  are  operated  by  the  Tacoma  Rail- 

way &  Power  Company,  those  in  Seattle  by  the  Seattle  Electric 
Railway  Company,  while  the  two  cities  are  connected  by  the 
Seattle-Tacoma  Interurban  Railway. 

This  interurban  railway  was  opened  for  traffic  on  Sept.  25, 
1902,  and  in  its  equipment  and  similarity  to  steam  railway 
standards  of  practice  in  roadbed,  track  and  right  of  way,  it  is 

one  of  the  most  interesting  high-speed  electric  third-rail  sys- 
tems in  the  United  States.  It  was  built  under  the  direction  of 

Stone  &  Webster,  and  its  distinctive  features  constitute  the 
chief  subject  matter  of  this  article. 
The  population  tributary  to  the  interurban  line  is  estimated 

at  about  180,000,  on  the  basis  of  the  growth  of  the  cities  of 
Seattle  and  Tacoma  since  1900,  together  with  the  population 
along  the  line  itself,  which  is  probably  about  35,000. 

The  track  runs  for  the  most  part  through  quite  level  country, 

WHITE  RIVER,  LOOKING  NORTH 

the  maximum  interurban  grade  being  2  per  cent.  Many  long 

tangents  abound,  and  from  Renton  Junction  to  Auburn  the 
route  is  practically  a  level  air  line  for  over  11  miles,  and  being 
a  private  right  of  way,  with  superb  roadbed  and  track,  it  is 
specially  adapted  to  speeds  of  from  50  miles  to  60  miles  per 
hour.  The  line  runs  on  an  average  about  3  miles  inland  from 
the  Puget  Sound  coast.  Drawbridges  have  been  built  where 
the  track  crosses  the  Duwamish  River  and  White  River,  be- 
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tween  Race  Track  and  Renton  Junction,  and  fixed  bridges  are 
found  at  the  White  River  crossing  near  Kent,  and  the  Puyallup 
River  crossing  at  Tacoma  city  line,  and  at  Bay  Street,  Tacoma. 

The  principal  stopping  points  and  distances  from  Seattle,  as 

shown  on  the  company's  time-table,  are  shown  in  Table  I : 
TABLE  I. Running 

Distance  time 
from  Seattle  from  Seattle 

Stations  Miles  Minutes 
Seattle    0  0 
Connecticut  Street    0.2  3 
Argo    3.2  12 
Georgetown    3.8  15 
Denny    5.1  20 
Race  Track    6.1  25 
Riverside    8.01  29 
Foster    9.1  31 
Black  River    10.2  33 
Renton  Junction    10.7  35 
Orillia    12.5  39 
O'Briens    14.6  43 
Kent    16.7  46 
Thomas    18.5  49 
Christopher    19.5  52 
Auburn    21.8  57 
Farrow    23.03  60 
Bluffs    25.1  63 
Edgewood    27.2  70 
Milton    29.3  77 
Bay  Street    34.3  85 
Tacoma    36.3  100 

RIGHT    OF  WAY 

The  clearing  for  the  right  of  way  extends  on  the  average  50 
ft.  each  side  of  the  center  line  of  track.  Earth  excavations 

were  generally  16  ft.  wide  at  grade,  and  the  side  slopes  of  exca- 
vation were  made  standard,  at  a  ratio  or  one  horizontal  to  one 

vertical.  As  far  as  possible  no  excavation  was  made  within 
4  ft.  of  the  right  of  way  limits  or  right  of  way  fence.  Rock  cuts 
were  made  16  ft.  wide  at  bottom  as  far  as  possible,  with  slopes 

part  Portland  cement  to  three  parts  sand.  Log  and  timber 
cribs  were  constructed  from  logs  varying  from  10  ins  to  18  ins. 
in  diameter,  and  all  riprap  stone  placed  for  the  protection  of  the 

ONE  MILE  SOUTH  OF  SUMMIT,  LOOKING  SOUTH 

of  I  to  6,  and  all  rock  cuts  were  excavated  to  a  depth  of  i  ft. 
below  grade.  Embankments  were  made  14  ft.  wide  at  grade, 
with  side  slopes  lYz  horizontal  to  i  vertical,  with  bermes  not 

less  than  4  ft.  in  width  between  embankment  slopes.  Log  cul- 
verts were  made  of  straight,  green  logs,  from  which  all  bark 

was  first  removed,  the  logs  being  not  less  than  10  ins.  in 

diameter  at  their  small  ends.  As  far  as  possible  each  log  ex- 
tends the  entire  length  of  the  culvert.  The  joints  of  all  drain 

and  culvert  pipes  were  stopped  with  mortar  composed  of  one 

A  LONG  STRETCH  OF  STRAIGHT  TRACK 

slope  of  embankments,  or  about  the  foundation  or  ends  of  cul- 
verts, was  required  to  have  a  volume  of  at  least  i  cu.  ft. 

FENCING 

The  entire  private  right  of  way  is  fenced  in,  the  posts  being 
of  cedar,  sawed  or  split  square,  and  measuring  at  least  6  ins.  on 
each  side,  their  length  being  about  7  ft.  6  ins. ;  gate  posts 
measure  at  least  8  ins.  on  a  side,  and  are  11  ft.  in  length.  The 
fence  posts  are  set  8  ft.  apart  on  centers  along  the  fence  with 
the  bottoms  23^  ft.  in  the  ground.  The  bottoms  of  gate  posts 
are  at  least  4  ft.  in  the  ground.  The  minimum  dimensions  of 
boards  are :  Length,  16  ft. ;  width,  6  ins. ;  thickness,  i  in.  They 
are  of  fir,  and  there  are  five  tiers  of  boards. 

TRACK 

The  track  is  laid  out  as  carefully  as  though  the  road  was  to 

be  operated  by  steam  locomotives.  Cross-ties  number  at  least 
2816  to  the  mile.  The  service  rails  are  70-lb.  A.  S.  C.  E.  sec- 

tion, in  30-ft.  lengths.  The  gage  is  4  ft.  8j4  ins.  on  straight 
lines.    The  spreading  of  gage  on  curves  is  shown  in  Table  II : 

TABLE  II. 
Add  to  gage  Add  to  gage 

Degree  of  of  track  Degree  of  of  track 
Curve  Inches  Curve  Inches 
2  Vs  8 
4  %  10  % 6  % 

This  increase  of  gage  is  accompanied  by  the  superelevation 
of  the  outer  rail  shown  in  Table  III: 

TABLE  III. 

Degree  of Superelevation Degree  of Superelevation Curve Inches Curve Inches 

deg.  min. deg.  min. 0  30 % 4 

3% 

1 1116 4  30 

3% 

1  30 
1  3-16 

6 4 
2 

1% 

6 4  13-16 2  30 2 7 

B% 

3 2  716 8 
6  7-16 

3  30 2  13-16 
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The  superelevation  tapers  out  in  5  ft.  per  degree  of  curvature. 
Ties  are  7  ft.  6  ins.  long;,  8  ins.  wide  and  6  ins.  thick,  the 

ir;ateria]  being  Washington  fir.    There  are  four  spikes  to  each 

TRESTLE  CONSTRUCTION 

tie,  two  inside  and  two  outside  the  rail,  staggered  to  avoid 
splitting  the  tie,  and  the  two  inside  spikes  are  driven  in  the 
same  edge  of  tie  so  as  to  keep  the  ties  at  right  angles  to  the 

'  track.  Spikes  were  driven  not  over  4  ins.  from  center  to  center 
on  a  line  parallel  with  the  rail.  The  rails  were  laid  to  break 
joints,  not  more  than  i  ft.  variation,  centering  joint  at  the 

side  of  the  rails,  the  ends  and  edges  of  the  plank  nearest  the  rail 
being  bevelled.    Weber  joints  are  used. 

THIKD  RAIL 

The  third  or  contact  rail  weighs  100  lbs.  per  yai'd,  and  is 
located  with  its  central  vertical  axis  21  7-32  ins.  from  the  gage 
line  of  the  service  rail  and  at  the  outside  of  the  track.  It  is 

laid  in  30-ft.  length,  and  is  supported  by  reconstructed  granite 
insulators,  furnished  by  the  General  Electric  Company.  The 
top  of  the  insulator  brings  the  rail  base  6  ins.  above  the  ties, 
and  the  insulators  weigh  about  25  lbs.,  and  are  fitted  with  a 

Degi  .es Fahrenheit 
80 
70 
60 

TABLE  IV. 
Allowance  Degrees  Allowance 
Inches  Fahrenheit  Inches 
1-16  50  V4. 
Va       ■  40  5-16 3-16  30  % 

malleable  iron  cap  and  base.  These  insulators  are  located  10  ft. 
apart,  or  practically  every  fifth  tie,  which  is  lengthened  to  9  ft., 
in  order  to  provide  proper  support.  At  breaks  in  the  third  rail 
the  contact-shoe  approach  tapers  in  a  gradual  curve  to  a  thick- 

ness of  I  in.,  the  distance  required  being  6  ft.  from  the  joint  of 
the  approach  section  with  the  main  line  of  third  rail.  The 
proper  curvature  is  accomplished  in  5  ft.,  and  one  insulator  is 
the  only  support  required  aside  from  the  joint.  The  third  rail 

is  bonded  with  a  Chase-Shawmut  750,000  circ.  mil.  "Clark" 
bond  at  each  joint.  The  service  rails  are  bonded  with  a  similar 
Chase-Shawmut  connection  of  500,000-circ.  mil.  capacity. 
These  bonds  are  soldered  to  the  rail  and  are  too  well  known  to 

require  any  extended  description. 
SPLICE  BARS  AND  FEEEDERS 

All  the  track  rails  are  drilled  for  splice  bars  as  follows : 
End  of  rail  to  center  of  first  hole  3  15-16  inches 
Center  of  first  nole  to  center  of  second  hole,  5  inches. 
Diameter  of  holes,  1  inch. 
Base  of  rail  to  center  of  holes,  2  3-64  inches. 
The  drilling  of  the  contact  or  third  rail  is :  First  hole,  2^ 

ins.  from  end  of  rail;  second  hole,  5  ins.  further;  third  hole, 
5  ins.  further  than  the  second.  The  center  line  of  all  holes  is 
2  65-128  ins.  above  the  bottom  of  the  rail,  while  all  holes  are 

-2-0— 
-2-0- 

2  0 

m 

Plan  of  Tracks. 

m 

PLAN  AND  SECTIONS  OF  TRACK,  SHOWING  POSITION  OF  THIRD  RAIL 

middle  of  the  opposite  rail  being  allowed.  The  allowance  made 
for  expansion  and  contraction  of  rails  is  shown  in  Table  IV : 

Joints  on  or  within  4  ft.  of  cattle  guards,  open  culverts  and 
load  crossings  were  avoided  wherever  possible.  At  road  and 
farm  crossings  the  planking  is  placed        ins.  from  the  gage 

134  ins.  diameter.  Only  the  first  hole  from  the  end  of  the  rail 
is  used  for  the  splice  bar. 

The  third  rail  is  laid  only  upon  the  private  right  of  way, 

No.  00  trolley  being  used  in  Seattle,  Tacoma  and  on  the  county 

road  and  highway.    At  farm  and  road  crossings  it  is  discon- 
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tinued,  the  cables  being  carried  beneath  the  crossing  in  conduit 
or  trench.  Generally  the  length  of  a  two-car  tram  is  sufficient 
to  span  the  gap  between  successive  sections  of  the  third  rail,  in 
case  the  cars  should  become  stopped  on  the  crossing. 

i^OWER  SIATIU.X 
The  power  for  operatmg  the  interurban  railway  is  distributed 

at  three  sub-stations  on  the  line,  located  respectively  at  George- 
town, Kent  and  Milton.  A  high-tension  transmission  line, 

operated  at  about  25,000  volts,  extends  from  a  step-up  trans- 
former station  located  at  Massachusetts  Street,  Seattle,  through 

to  "Station  A"  in  Tacoma.  The  Massachusetts  Street  station 
in  Seattle  is  connected  with  the  Post  Street  station  of  the 

Seattle  Electric  Company  by  a  two-phase  circuit,  composed  of 
four  No.  0000  Brown  &  Sharpe  copper  cables.  These  cables  are 

connected  to  the  2200-volt  alternating-current  bus-bars  of  the 
Post  Street  station,  which  station  is  the  main  generating  plant 
of  the  Seattle  Company.  The  interurban  road  is  at  present 

operated  by  water-power,  the  Park  Street  station  serving 
as  a  relay  plant.  This  latter  plant  is  steam  driven,  the 

generating  units  being  two  i6oo-kw  Westinghouse  direct-con- 
nected, 2200-volt,  two-phase  alternators,  having  an  overload 

capacity  of  50  per  cent  for  four  hours.  These  machines  are  of 

60  cycle  frequency,  and  are  each  driven  by  a  2500-hp  Mcintosh 
&  Seymour  vertical  marine  type  cross-compound  condensing 
engine  of  2500-hp  rating,  cylinders  23-in.  and  48-in.  diameter 
by  42-in.  stroke,  speed  120  r.  p.  m. 

The  steam  generating  plant  is  composed  of  six  500-hp  Ault- 

man  &  Taylor  "horizontal"  water-tube  boilers,  operated  at  160 
lbs.  per  square  inch  steam  pressure,  and  fed  by  Roney  me- 

chanical stokers.  A  Holly  gravity  drip  system  is  also  in  use, 
and  the  condensers  are  of  Wheeler  admiralty  design,  surface 
type. 
The  Post  Street  station  supplies  current  at  three  500-kw 

Westinghouse  6o-cycle,  two-phase,  360  r.  p.  m.,  250-volt  direct- 
connected  rotary  converters  for  power  and  lighting  service, 

and  also  to  five  500-kw  Westinghouse  railway  rotaries,  running 
400  r.  p.  m.,  three-phase  at  550  volts  full  load.    Each  rotary  is GENERATING  UNIT 

BOILER  ROOM 

supplied  with  alternating  cur- 
rent by  two  300-kw  trans- 

formers. The  exciter  set  for 

the  alternators  is  a  steam- 
driven  unit,  being  a  75-kw, 

250-volt  Westinghouse  set, 

making  290  r.  p.  m.  A  40-ton 
Brown  hand  crane  is  operated 

over  the  engines,  a  20-ton 
Brown  hand  crane  over  the 

rotaries,  and  a  12-ton  Whit- 
ing hand  crane  over  the 

transformers. 

The  switchboards  are  lo- 
cated on  the  main  floor  and 

on  a  gallery  back  of  the 
rotary  converters.  Direct 
current  for  the  trolley  lines 

of  the  Seattle  Electric  Com- 

pany is  supplied  by  the  rail- 
way rotaries  above  men- tioned. 

BATTERIES 

There  is  also  a  railway  bat- 
tery in  this  station,  built  and 

installed  by  the  Electric  Stor- 
age Battery  Company.  This 

battery  is  composed  of  278 

cells  of  "type-G"  elements. 
Each  cell  has  23  plates  in  the 
tank.  The  full  load  voltage  of 
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the  battery  is  578,  and  the  discharge  capacity  is  880  amps.,  at  the 

one-hour  rate.  The  battery  room  is  69  ft.  10^  ins.  long,  42  ft. 
4  ins.  wide  and  10  ft.  6  ins.  in  height.  The  battery  discharges 

and  is  charged  through  a  General  Electric  motor-driven  differ- 
ential booster,  the  motor  being  a  4-pole,  53-hp,  6oo-voIt,  600  r.  p. 

m.  machine,  direct  connected  to  a  6-pole,33-kw,50-i20-volt, gen- 
erator. The  battery  is  designed  to  float  upon  the  direct  current 

station  bus-bars  at  average  load,  the  rotaries  supplying  the 
current  for  the  surface  lines  of  cars.  When  the  load  exceeds 

the  average  the  differential  winding  of  the  booster  causes  the 

battery  to  discharge  and  take  up  the  fluctuations  by  the  over- 

STEP-UP  TRANSFORMER  STATION 

The  step-up  transformer  station  at  Massachusetts  Street, 
Seattle,  is  located  on  the  tide  flats,  and  is  a  substantial  brick 
building  built  upon  piles,  two  stories  in  height,  and  rectangular 
in  shape.  It  is  about  60  ft.  long,  30  ft.  wide  and  43  ft.  6  ins. 
high  above  the  floor  line.  It  is  amply  lighted  by  three  rows  of 
windows,  the  larger  ones  being  7  ft.  i  in.  high,  2  ft.  6  ins.  wide, 

and  the  smaller  3  ft.  high  by  2  ft.  6  ins.  wide.  There  are  twenty- 
seven  large  windows  and  twelve  small  ones.  The  roof  is  flat, 

and  in  five-ply  tar  and  gravel,  and  is  surrounded  by  a  galvanized 
iron  coping.   The  second  floor  is  17  ft.  above  the  first.   A  door, 

WESTERN  AVE. Street  RniUvaj-  Journal 

PLAN  OF  POWER  STATION 

powering  action  of  the  series  fields  upon  the  shunt  field  coils. 
When  the  load  is  below  the  average  the  booster  shunt  field  is  in 
predominance,  and  the  rotaries,  therefore,  charge  the  batteries. 
Owing  to  the  fact  that  this  booster  is  designed  to  operate  in 

connection  with  five  500-kw  rotaries  its  series  field  design  was 
unusually  difficult,  and  the  terminals  had  to  be  supported  on  a 
special  terminal  board  located  on  the  floor  beneath  the  main 
lotary  room. 

The  battery  and  booster  switchboard  is  located  near  the 

booster,  and  is  composed  of  two  panels,  with  the  usual  com- 
plement of  switches  and  instruments.  The  coal  supply  of  the 

station  is,  in  the  main,  obtained  from  the  company's  mine  at 
Renton,  and  condensing  water  is  obtained  from  the  Seattle 
harbor  through  a  long  suction  pipe. 

12  ft.  high  and  8  ft.  wide,  serves  as  admission  for  heavy  ap- 
paratus to  the  transformer  room.  In  this  station  the  2200-volt 

wires  from  Post  Street  station  enter  the  building  over  a  support 
held  up  by  brackets  6  ft.  on  centers,  the  wires  being  spaced 
12  ins.  apart. 

These  wires  enter  the  building  at  the  second-story  and  pass 
down  through  the  floor  to  2200-volt  oil  switches,  and  thence 
to  the  primary  windings  of  the  two  500-kw  step-up  trans- 

formers. These  transformers  are  located  on  the  first  floor  of 

the  building,  and  are  of  General  Electric  make,  being  of  the 

usual  water-cooled  type,  designed  to  transform  2200-volt,  two- 
phase  current  to  25,000-volt  three-phase.  The  full  load  primary 
current  is  227  amps,  and  the  secondary  current  is  20  amps.,  the 

ratio  of  transformation  being  11.35  to  i.   Each  transformer  re- 
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quires  400  gals,  of  oil,  and  3I/2  gals,  of  water  per  minute  are 
needed  for  cooling  purposes. 

Each  transformer  consists  of  a  set  of  flat  primary  and  sec- 
ondary coils,  placed  vertically  and  surrounded  by  a  built-up 

steel  core,  the  coils  being  so  placed  as  to  admit  the  free  circu- 
lation of  oil  between  them,  which  acts  not  only  as  an  insulator 

but  also  as  a  cooling  medium  by  conveying  heat  from  the  in- 
terior portions  of  the  transformer  to  the  tank  by  natural  circu- 

lation. The  coils  and  core  are  enclosed  in  a  boiler  iron  tank, 

the  base  and  cover  being  cast-iron.  The  water  circulation  pipe 
is  placed  in  the  oil  in  the  upper  part  of  the  tank  over  the  core 
and  surrounding  the  ends  of  the  windings.  The  core  is  built 
up  of  steel  laminations,  carefully  annealed  and  insulated  from 
each  other,  to  reduce  eddy  current  losses.  The  primary  and 
secondary  coils  are  wound  flat,  each  with  one  turn  per  layer 
for  suitable  ventilation.  The  primary  and  secondary  leads  are 
brought  out  at  the  top  of  the  transformer  through  suitable 
bushings.  Each  transformer  has  an  overload  capacity  of  50  per 
cent  for  two  hours  without  undue  heating.  The  full  load 
efficiency  is  97.8  per  cent,  and  the  quarter  load  efficiency  93.5 
per  cent.    The  height  of  each  transformer  over  all  is  about 

floor,  and  thence  to  the  jack  switches  located  in  the  second 

story,  after  which  they  leave  the  building  through  a  high- 
tension  wire  shelter  bushed  by  glass  plates,  and  thence  to  the 

transmission  line.  Space  has  been  provided  in  the  step-up  sub- 
station for  six  additional  500-kw  transformers  in  the  future. 

The  switchboard  for  the  step-up  station  consists  of  two 
looo-kw,  25,000-volt  transformer  panels,  each  containing  hori- 

zontal edgewise  ammeters,  overload  and  time  limit  relays,  oper- 
ating levers  for  three  single-pole,  single-throw,  27,500-volt 

automatic  oil  switches  current  transformers,  2500-volt  single- 
throw  automatic  oil  switches,  potential  transformers,  lightning 

Tar  ;ind  Gravul  Roof 

bl.ea  l;.ulw;i.v  .l..lirn;il Battery  Room. 
Transformer  Rccm,  Transverse  Section. 

SECTIONS  OF  STEP-UP  TRANSFORMER  STATION 

1X0  inches,  the  floor  space  68  ins,  x  38  ins.,  and  the  weight, 
without  oil,  12,700  lbs.  The  oil  weighs  3200  lbs.,  making  the 
total  weight  of  the  transformer  per  kilowatt  of  capacity  31.8 
lbs.   The  floor  space  per  kilowatt  capacity  is  nearly  5.2  sq.  ins. 

Each  of  the  500-kw  transformers  is  provided  with  four  taps, 
giving  voltages  of  2000,  2050,  2100,  2150  and  2200,  by  means  of 
which  the  secondary  connection  can  be  adopted  to  the  voltage 
received  from  the  line  and  the  high-tension  voltage  maintained 
ar  25,000.  The  transformers  will  also  stand  a  voltage  of  27,500 

on  the  high-tension  side,  which  would  be  the  result  of  an  ap- 
plication of  2200  volts  to  the  2000-volt  low  tension  tap. 

From  the  transformers  the  high-tension  wires,  which  are  No. 
I  Brown  &  Sharpe  copper,  three-phase,  pass  directly  to  the 
General  Electric  25,000-volt  automatic  oil  switches,  on  the  same 

arrester  switches,  etc.  The  lines  are  provided  with  lightning 
arresters  and  switches,  while  the  ground  connection  is  made 
by  a  No.  i  bare  stranded  copper  wire  attached  to  a  copper 

ground  plate. 
All  the  interurban  sub-stations  were  designed  for  ultimate 

operation  at  potentials  up  to  50,000  volts,  and  the  spacing 

of  apparatus  and  high-tension  circuits  was  laid  out  with  this 
in  view. 

The  step-up  transformer  station  measures  57  ft.  x  27  ft.  inside 
the  transformer  and  oil-switch  room  on  the  first  floor,  which  is 
an  allowance  of  about  .39  sq.  ft.  per  kilowatt  of  ultimate 

capacity.  A  second  three-phase  transmission  line  can  easily 
be  run  out  of  the  building  should  future  circumstances  require 
its  addition. 
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The  2200-voIt  oil  switch  barriers  are  each  5  ft.  long  and  3  ft. 
wide,  while  the  25,000-volt  oil -switches  require  each  a  floor 
space  7  ft.  4  ins.  x  3  ft. 

The  transformer  station  is  also  provided  with  a  work  bench 
S  ft.  long  and  30  ins.  wide,  and  access  to  the  second  floor  is 

obtained  by  a  spiral  stairway  of  twenty-five  risers.    A  large 

EXTERIOR  OF  POWER  STATION 

opening  for  the  passage  of  wires  from  the  first  into  the  second 
slory  runs  nearly  the  entire  length  of  the  station,  its  width  being 
7  ft.  6  ins.  There  is  a  basement  in  the  building  about  5  ft.  in  the 

clear  below  the  first  floor.  One  man  per  shift  is  all  the  at- 
tendance required. 

SUB-STATIONS 

The  first  sub-station  reached  after  leaving  Massachusetts 
Street  station  is  at  Valley  Street,  Georgetown.  The  building  is 
of  brick,  and  is  divided  into  three  parts — a  transformer  room  two 
stories  higli,  a  generator  room  and  a  battery  room.  These  three 
sections  of  the  building  adjoin  an  old  car  house,  which  is  to  be 

used  by  the  Seattle  Electric  Company.  Foundations  for  trans- 
formers, oil  switches,  trenches  and  pits  are  of  hard-burned 

square  edge  brick,  gravel  concrete  being  used  for  footing 
courses.  These  foundation  walls,  as  well  as  those  for  ma- 

chinery, are  stopped  at  a  point  5  ins.  below  the  floor  line,  and 
finished  out  with  broken  stone  concrete  to  match  the  concrete 
floor  and  bonded  into  it. 

Over  the  entire  area  of  generator  and  transformer  rooms, 
except  those  portions  occupied  by  machinery  or  switches,  is  laid 
a  concrete  floor  5  ins.  thick,  composed  of  broken  stone  concrete 
4  ins.  thick,  and  a  finished  surface  i  in.  thick,  composed  of  one 
part  Portland  cement  and  one  part  clean,  sharp  sand.  In  pits  a 
gravel  concrete  floor  bonded  into  footing  courses  and  surfaced 
with  cement  is  provided.  All  ducts  in  floors  are  laid  in  con- 

crete. The  battery  room  floor  is  also  laid  with  concrete,  7  ins. 
thick  at  the  ridge,  and  sloping  uniformly  at  a  rate  of  i  in.  in 

ic  ft.  to  gutters  at  either  end  of  the  room.  On  top  of  the  con- 
crete is  a  finished  floor  of  vitrified  shale  tile,  set  in  clear  cement 

grout  for  about  half  its  thickness,  the  remaining  portion  of  the 
joint  being  filled  with  pitch  poured  in  from  the  top. 

The  high-tension  wires  enter  the  station  through  the  pipes 
approximately  4  ft.  in  diameter. 

All  timber  framing  which  carries  high-tension  wiring  is 
firmly  anchored  where  it  extends  into  the  walls,  and  where  such 
timbers  are  supported  on  uprights  they  are  fastened  with 
wrought  iron  clips  or  angles  cut  to  the  proper  size.  Brackets 
for  bus-wires  are  framed  and  bolted  together  and  fastened  to 
the  wall  with  through  bolts  with  heavy  washers  outside.  All 
bolts  used  in  framing  timber  are  provided  with  washers  under 
heads  and  nuts. 

All  roofs  are  covered  with  the  best  five-ply  composition  tar 
and  gravel  roofing.  The  battery  room  walls  are  carefully 
sheathed,  and  large  ventilators  are  provided  for  the  exit  of  the 
acid  fumes.  This  room  is  carefully  separated  from  the  room 
containing  electrical  machinery,  and  every  precaution  has  been 
observed  to  prevent  the  acid  fumes  from  getting  into  the  motor 
generator,  transformers  and  wiring. 

Each  of  the  interurban  sub-stations  is  provided  with  a  300-kw 
motor  generator  set,  a  storage  battery,  differential  booster, 
switchboard  and  transformers. 

GEORGETOWN  BATTERY  ROOM 

The  Georgetown  battery  room  is  in  external  dimensions 
66  ft.  5^  ins.  long  by  43  ft.  11  ins.  wide,  and  has  a  maximum 
clear  head  room  of  about  9  ft.  It  contains  a  battery  of  288 

cells  of  the  Electric  Storage  Battery  Company's  type-"G"  ele- 
ments, there  being  seventeen  plates  in  each  tank.  The  maxi- 

mum capacity  of  each  tank  is  twenty-three  plates,  and  the  full 
load  rating  of  the  battery  under  present  conditions  is  640  amps, 
at  the  hour  rate  of  discharge,  the  average  voltage  being  600  on 
the  basis  of  2.08  volts  per  cell.  The  ultimate  capacity  of  the 
battery  when  the  tanks  are  filled  with  twenty-three  plates  is 
880  amps,  at  the  hour  rate.  The  differential  booster  occupies 

c  floor  space  9  ft.  yys  ins.  x  6  ft.  6  ins.,  and  operates  in  pre- 
cisely the  same  manner  as  that  in  the  Post  Street  station  of  the 

TRANSFORMERS  IN  SUB-STATION 

Seattle  Electric  Company.  It  is  located  in  the  motor  generator room. 

MOTOR  GENERATOR  ROOM 

The  motor  generator  room  is  43  ft.  11  ins.  long  by  24  ft.  3  ins. 
wide  externally,  and  also  contains  a  General  Electric  type 

M.  P.,  8-pole,  300-kw,  450  r.  p.  m.,  600-volt  direct-current 
compound-wound  railway  generator,  direct  coupled  to  a  Gen- 

eral Electric  450-hp,  2200-volt,  two-phase,  60-cycle  induction 
motor.   Each  induction  motor  has  sixteen  poles  and  a  full  load 
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efficiency  of  92.5  per  cent  at  90  per  cent  power  factor.  The 
direct-current  generator  has  an  efficiency  of  93  per  cent  be- 

tween full  load  and  50  per  cent  overload.  The  rotor  of  the 
induction  motor  weighs  5500  lbs.,  and  the  stator  12,500  lbs., 
while  the  set  weighs  53,000  lbs.,  or  about  177  lbs.  per  kilowatt. 
The  floor  space  occupied  by  the 
set  is  about  8o}i  sq.  ft.,  the  foun- 

dation layout  being  practically  9 
ft.  6  ins.  X  8  ft.  6  ins.  This  gives 

about  39  sq.  ins.  per  kilowatt.  j 

TRANSFORMER   ROOM  j The  transformer  room  at  the 

end  of  the  building  is  46  ft.  6 
ins.  long  by  30  ft.  wide  outside. 
Its  first  story  contains  two 

General  Electric  i8o-kw,  25,000- 
2200-volt,  6o-cycle  oil-cooled 
three-phase  two-phase  step-down 
transformers,  which  convert  the  high-tension  line  current  into 
a  two-phase  lower-tension  current,  adapted  for  the  use  of  the 
induction  motor-generator  set.  These  transformers  are  of  suf- 

ficient capacity,  allowing  for  power  factor,  to  supply  one  motor 
generator  set  when  driving  the  generator  at  its  50  per  cent 

overload  for  two  hours  without  undue  heating.  Each  trans- 
former weighs,  without  oil,  10,500  lbs.,  the  oil  adding  2400  lbs. 

to  make  a  total  of  12,900  lbs.,  or  72  lbs.  per  kilowatt.  The  floor 
space  occupied  by  each  is  about  62  ins.  x  51  ins.,  and  the  height 
over  all  is  100  ins.   The  full  load  efficiency  is  97  per  cent. 

TRANSFORMER  CONNECTIONS 

On  the  upper  floor  of  the  transformer  room  the  high-tension 
line  wires  enter  the  building  by  the  wire  shelter,  and  pass  across 

lightning  arresters  to  high-tension  jack  switches  mounted  in 
cells  on  the  wall.   They  then  drop  vertically  into  the  first  story. 

the  transformers.  From  the  direct-current  generator  the  nega- 
tive main  cable  passes  to  the  generator  panel  in  the  switch- 

board, the  size  being  800,000  circ.  mil,  triple  braided,  water- 
proof. The  field  wire  is  No.  10  rubber  covered.  The  positive 

cable,  also  of  8oo,ooo-circ.  mil  capacity,  goes  directly  to  the 

PLAN  OF  STANDARD  PASSENGER  CAR 

positive  bus  and  feeder  panels  of  the  railway  system.  The 
high-tension  line  is  also  arranged  to  pass  through  another  set 
of  automatic  oil  switches  behind  the  transformers,  so  that  in 

normal  operation  the  sub-station  is  simply  connected  in  multiple 
on  the  transmission  line,  and  if  desired  all  stations  to  the 
southward  can  be  cut  off  and  supplied  from  either  Tacoma 

or  by  the  Snoqualmie  Falls  Power  Company's  lines  at  Kent, where  a  connection  is  made  with  the  interurban  transmission 
line  in  case  of  need. 

SWITCHBOARD 
The  switchboard  is  located  between  the  differential  booster 

and  the  Valley  Street  wall  in  the  motor-generator  room.  The 
automatic  high-tension  oil  switches  are  arranged  for  remote 
cmtrol  by  levers  passing  beneath  the  floor  of  the  transformer 
room,  and  terminating  in  the  walls,  where  projecting  handles 

INTERURBAN  PASSENGER  TRAIN 

where  they  pass  into  single-pole,  single-throw  General  Electric 
27,500-volt  automatic  oil  switches,  encased  in  cells.  Thence 
they  pass  to  the  transformers.  The  secondaries  of  the  trans- 

formers are  connected  to  the  induction  motor  generator  set  by 

a  two-phase  circuit  of  No.  2  copper  wire,  passing  through  a 
double-pole,  double-throw  motor-starting  switch,  which  starts 
the  induction  motor  by  its  connection  with  half-voltage  taps  on 

enable  the  switches  to  be  operated  by  hand.  The  switchboard 

contains  one  2000-kw,  25,000-volt  line  panel,  containing  the 
operating  mechanism  of  the  high-tension  automatic  oil 
switches,  voltmeter,  time-limit  relay,  current  and  potential 
transformers  and  indicating  lamps.  There  is  also  an  induction 
motor  panel  containing  an  overload  relay,  operating  levers  for 
the  high-tension  oil  switches,  current  transformers  and  lamps, 
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and  a  2200-volt  starting  panel  containing  a  double-pole,  double- 
throw  switch.  The  generator  panel  is  of  300-kw  rating,  and 

contains  one  1200-2000-amp.  General  Electric  form  "K"  circuit 
breaker,  one  looo-amp.  Thomson  illuminated  dial  ammeter, 
one  6oo-amp.,  600-volt  Thomson  recording  wattmeter,  one 
single-pole,  single-throw,  1200-amp.  quick  break  main  switch, 
a  lOO-amp.  lighting  switch,  voltmeter  and  potential  receptacles, 

 w'o-  
PLANS  OF  ELECTRIC  LOCOMOTIVE 

field  rheostat  mounting,  etc.  The  positive  and  equalizer 

switches  are  each  single-pole,  single-throw,  of  quick  break,  1200 
amps,  capacity. 

OTHER  SUB-STATIONS 

The  sub-stations  following  that  at  Georgetown  are  at  Kent 
and  Milton.  They  each  contain  the  same  capacity  in  motor 
generators,  boosters  and  transformers,  and  are  laid  out  in  many 

respects  along  the  lines  of  the  Georgetown  sub-station. 
The  battery  room  at  Kent  is  99  ft.  4  ins.  x  54  ft.  7  ins.,  outside 

dimensions,  the  generator  room  is  34  ft.  long  by  24  ft.  7  ins. 
wide,  and  the  transformer  room  is  46  ft.  6  ins.  long  by  30  ft. 
wide.  At  Milton  the  generator  and  transformer  rooms  are  of 
the  same  dimensions  as  at  Kent,  and  the  battery  room  is  54  ft.  7 
ins.  long  by  51  ft.  10  ins.  wide.  The  Milton  and  Kent  batteries 

each  are  composed  of  288  cells,  type-"G"  elements,  but  the 
Kent  battery  is  a  duplicate  of  that  at  George- 

town, whereas  the  present  installation  of  plates 
in  the  Milton  outfit  is  but  fifteen  per  element, 
giving  an  hour  rating  of  560  amps.  The  ulti 

mate  capacity  is  twenty-three  plates,  however, 
as  in  the  other  batteries. 

TRANSMISSION  LINE 

The  transmission  line  is  built  up  on  red  cedar 
poles,  40  ft.  to  45  ft.  long,  spaced  no  ft.  to  120 
ft.  apart.   The  transmission  wires  are  spaced  on 

a  42-in.  equilateral  triangle,  and  the  line  can  be 
operated  at  60,000  volts  if  desired.   A  telephone 

arm  is  placed  before  transmission  arm,  and  is  arranged  to  con- 
tain four  standard  insulators  from  12  ins.  to  18  ins.  on  centers. 

This  arm  is  4  ft.  2  ins.  long  and  its  ends  are  3^  ins.  x  4^  ins. 
Two  feet  below  this  arm  is  a  feeder-arm,  5  ft.  3  ins.  long  and  4 
ins.  X  5  ins.  wide,  capable  of  carrying  four  insulators,  17  ins.,  21 
ins.  and  17  ins.  on  centers.   Both  telephone  and  feeder  arms  are 

firmly  braced  and  secured  to  the  pole  by  ̂ -in.  bolts.   The  high- 
tension  cross-arm  was  boiled  in  parafifine  before  being  installed. 
The  pins  which  support  the  high-tension  insulators  are  of  eu- 

calyptus, i6j4,  ins.  long,  and  2%  ins.  in  maximum  diameter. 
They  are  round  and  are  threaded  at  the  top  for  a  distance  of 
2}i  ins.,  to  receive  the  insulator,  the  thread  tapering  from  a 

work  continuously  at  60,000.  They  are  provided  with  eaves  to 

carry  drip  water  away  from  the  cross-arm. 
The  size  of  wire  used  between  the  Massachusetts  Street 

step-up  station  and  Race  Track  is  No.  i  Brown  &  Sharpe 
copper,  while  from  Race  Track  to  Milton  the  line  is  No.  4. 
Between  Milton  and  Tacoma  the  size  is  not  standardized, 

several  Brown  &  Sharpe  sections  being  used  in  the  circuits. 

At  station  "A"  of  the  Tacoma  Railway  &  Power 

Company  are  located  two  500-kw  step-up  trans- 
formers similar  in  all  respects  to  those  at  Massa- 
chusetts Street,  Seattle. 

TROLLEY  WIRE 

The  trolley  wire  is  No.  00  Brown  &  Sharpe. 
From  the  Seattle  line  to  Race  Track  a  500,000- 
circ.  mil  feeder  is  run  as  supplementary  to  the 

trolley.  From  Georgetown  to  Kent  a  350,000- 
circ.  mil  feeder  is  run,  tapping  to  the  third  rail 

at  frequent  points,  and  from  Kent  to  Milton  a 
350,000-circ.  mil  feeder  supplements  the  third 
rail.  The  branch  line  to  Renton  from  Renton 

Junction,  about  2  miles,  is  equipped  with  third 
rail  and  two  350,000-circ.  mil  feeders.  The 
crossing  connections  of  the  third  rail  are  made 

by  500,000-circ.  mil  cable.  These  connections 
are  covered  by  2^-in.  standard  wrought  iron 

The  third  rail  section  switches  are  600  amps.,  Anderson 

At  road  crossings  poles  are  guyed  by  7-16-in.  seven- 

street  R.-iil«:.y  .1 

pipe, 

make. 

strand  galvanized  wire 

FURTHER  POWER  PLANS 

Further  power  plants  are  now  being  built  on  the  White  and 

Puyallup  Rivers,  the  enterprises  being  directed  by  Stone  & 
Webster.   The  interurban  will  undoubtedly  receive  power  from 
these  in  the  near  future. 

ROLLING  STOCK 

The  rolling  stock  of  the  road  consists  of  five  combination 

passenger  and  baggage  cars,  four  of  which  are  motor  cars  and 
one  a  trailer,  and  ten  standard  passenger  cars,  four  of  which 
are  motors  and  six  are  trail  cars,  all  made  by  the  J.  G.  Brill 

Company,  of  Philadelphia.   The  length  of  the  motor  car  bodies 

diameter  oi  1%  ins.  to  ins.  The  transmission  insulators  are 

Locke  "No.  318,"  chocolate-colored  porcelain,  10^/2  ins.  in 
diameter,  guaranteed  to  withstand  a  test  of  120,000  volts,  and  to 

10  . scats— 132  pu^seng-ers. 

PLAN  OF  COMBINATION  BAGGAGE  AND  PASSENGER  CAR 

over  the  platform  crown  pieces  is  41  ft.  6  ins.,  and  the  width  at 

the  sill,  including  panels,  is  9  ft.  The  height  inside  is  9  ft.  The 
windows  are  eleven  in  number  in  straight  passenger  cars  and 

eight  in  combination  cars,  arched,  with  double  sash.  The  plat- 
form lengths  are  4  ft.  6  ins.  The  side  sills  are  of  yellow  pine 

and  are  reinforced  with  heavy  iron  plates,  the  end  sills  and 

center  cross  joints  being  of  white  oak. 

The  corner  posts  of  the  body  framing  are  4^  ins.  thick,  the 

side  posts  3^  ins.  thick,  with  a  ̂ -in.  rod  through  the  center. 
The  roofs  are  of  monitor-deck  pattern  running  the  full  length 

of  the  car  body.  They  are  strengthened  with  concealed  steel 

rafters  Y?.  in.  thick.  Each  car  is  provided  with  three  steps. 

On  each  platform  is  a  hand  brake  to  supplement  the  air  brake 

equipment.  '  Van  Dorn  automatic  couplers  are  used.  Ham 
sand  boxes  and  "Dedenda"  gongs  and  Hale  &  Kilburn  seats  are 
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used.  The  steps  are  fitted  with  Mason  universal  safety  tread, 
about  3  ins.  wide,  and  the  cars  have  Westinghouse  automatic 
air  brakes  with  independent  motor-driven  compressor  pumps. 

Two  sets  of  wrecking  tools,  consisting  of  saw,  axe,  hammer 
and  crow-bar  are  provided  for  each  car,  one  being  set  in  a 
locker  with  a  glazed  door  near  the  end  of  the  car,  and  one  set 
under  the  car  in  an  emergency  tool  box,  including  replacing 
fiog  and  ratchet  jack.  Dull  Mexican  mahogany  finish  is  em- 

ployed in  the  cars. 
In  combination  cars  one  end  is  fitted  with  a  baggage  com- 

partment, 8  ft.  934  ins.  long,  with  a  sliding  door  on  each  side. 
The  minimum  distance  from  the  track  to  the  bottom  of  the  sill 

i'''  37M  ins.,  which  allows  a  minimum  clearance  of  ins. 
above  the  top  of  the  motors. 

All  trailer  car  bodies  are  similar  to  the  motor  car  bodies  and 

thereby  being  adapted  to  operation  by  multiple-unit  control 
when  desired.  Each  four-motor  equipment,  with  a  gear  ratio 
of  1.54,  fifty-seven-tooth  gear  and  thirty-seven-tooth  pinion,  is 
guaranteed  to  propel  a  50-ton  train  consisting  of  a  30-ton  motor 
car  and  a  20-ton  trailer  at  56  m.  p.  h.  on  a  level  with  33-in. 
wheels  at  550  volts. WEIGHTS 

The  motor  cars  weigh  30  tons  empty,  and  the  trail  cars  16 
tons,  the  total  train  weight  with  full-seated  load  being  51  tons 
and  54  tons  with  standing  load. 

ELECTRIC  LOCOMOTIVES 

The  freight  equipment  is  composed  of  an  electric  locomotive, 

operated  by  four  General  Electric  "66"  motors,  gear  ratio  3.94, 
and  has  the  capacity  to  haul  a  275-ton  trailing  load  at  a  speed 

ELECTRIC  LOCOMOTIVE  AND  TRAIN  OF  FREIGHT  CARS 

so  designed  that  they  may  be  converted  into  motor  cars  when 
desired.  The  bell  cords  are  designed  to  make  a  continuous 
train  line  if  it  is  needed. 

TRUCKS 

The  motor  cars  are  mounted  on  extra  heavy  Brill  No.  27-E 
trucks,  having  chilled  cast-iron  double-plate  wheels,  33-in. 
diameter,  ̂ yi-in.  tread  and  i-in.  flange.  The  wheel  base  is 
6  ft.  The  trucks  weigh  approximately  9000  lbs.  each,  and  are 
duplicates,  except  wheels,  of  those  of  the  Brooklyn  Elevated. 
The  axles  are  6J/2  ins.  in  the  gear  fit,  6  ins.  in  motor  linings, 

with  414-in.  X  8-in.  journals. 
The  support  for  the  third-rail  shoe  consists  of  a  cross  piece 

of  wood  fastened  to  lugs  cast  on  the  boxes,  and  is  designed 
for  a  third  rail  located  with  center  line  21  7-32  ins.  from  the 
gage  line  of  the  bearing  rail,  and  with  top  of  rail  7J/8  ins.  above 
top  of  bearing  rail. 
The  axles  of  the  trailer  trucks  are  4)4  ins.  in  diameter,  and 

the  journals  3-)4  ins.  in  diameter.  The  wheels  are  33  ins. 
diameter  like  the  motor  trucks,  and  the  wheel  base  is  5  ft. 
Brake-shoes  for  the  motor  trucks  are  mounted  inside  the  wheels 
and  those  for  the  trail  trucks  on  the  outside  of  the  wheels.  An 

additional  safety  chain  is  attached  to  the  under  side  of  each 
draw-bar.  The  trucks  of  both  motor  and  trail  cars  are  adapted 
to  a  maximum  speed  of  65  m.  p.  h. 

MOTORS 
All  the  equipments  used  in  passenger  service  are  equipped 

with  four  General  Electric  "66"  motors,  with  type-M  control, 

of  about  12  m.  p.  h.  on  the  level.  The  motors  are  connected 
permanently,  two  in  series,  the  series  pairs  being  thrown  in 

multiple  for  full  speed  running.  Recently  wiring  the  equip- 
ments for  25  m.  p.  h.  maximum  instead  of  12  by  throwing  all 

four  motors  in  multiple  has  been  considered.  In  this  case  air 
would  be  blown  through  the  motors,  either  by  a  special  fan 
motor  or  by  natural  draft  with  the  covers  open.  It  is  also 
planned  to  operate  express  cars  equipped  with  four  General 
Electric  "66"  motors,  gear  ratio  1.54. 

It  was  found  that  the  passenger  equipments  made  too  high 
a  speed  in  the  Seattle  streets,  so  a  commutating  switch  has  been 
installed,  which  permits  operation  with  all  four  motors  in 
series. 

CAR  HOUSE  AND  GENERAL  OFFICES 

The  principal  car  house  of  the  road  is  located  at  Kent,  and  is 
a  wooden  structure  one-story  high,  with  a  capacity  of  sixteen 
cars.  The  repair  shops  are  closely  connected  with  the  car 
house  and  have  a  capacity  of  twelve  cars. 

The  general  operating  offices  of  the  road  are  located  at  Kent 
ir  the  second  story  of  the  passenger  and  freight  station.  On 
the  ground  floor  is  the  general  waiting  room  and  ticket  office, 
and  a  large  express  and  baggage  room  with  a  freight  track 
running  into  the  center  of  the  building  between  platforms.  The 

train  despatcher's  office  is  located  in  the  second  story.  In  ad- 
dition to  the  offices  of  the  superintendent  and  clerks  there 

are  special  rooms  for  trainmen,  containing  beds,  lockers, 
billiard  table,  reading  facilities,  etc.,  with  a  suite  of  rooms 
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dining  room,  kitchen  and  bedrooms — for  the  use  of  the  station 
agent  and  his  family.  These  have  a  private  entrance  from  the 

station  platform.  The  company's  buildings  are  heated  from  a 
steam  plant  installed  in  the  car  house. 

FARES  AND  SPEEDS 
The  minimum  schedule  time  between  Seattle  and  Tacoma 

is  about  one  and  one-quarter  hours  for  express  trains  and  one 
and  one-half  for  local  trains.    The  fare  one  way  is  50  cents,  a 
round  trip  costing  75  cents. 

(  iFFICERS 

The  operation  of  the  road  is  under  the  immediate  charge  of 
W.  S.  Dimmock,  of  the  Tacoma  Railway  &  Power  Company ; 
the  superintendent  of  the  interurban  being  L.  C.  Bradley,  and 
the  trainmaster,  E.  W.  Mason.  A  large  part  of  the  electrical 

construction  in  the  field  was  carried  on  under  the  general  over- 
sight of  D.  P.  Robinson,  assistant  general  manager  of  the 

-Seattle  Electric  Company,  and  the  engineering  of  the  road  was 
planned  and  directed  by  Messrs.  Stone  &  Webster,  of  Boston, 
the  general  managers. 

 ^♦^  ■  

DOUBLE-DECK  CARS  IN  GREAT  BRITAIN 

It  is  a  somewhat  remarkable  fact  that  although  double-deck 
cars  have  gone  out  of  use  entirely  in  the  United  States  and 
almost  entirely  on  the  Continent  of  Europe,  they  still  remain 
popular  in  Great  Britain.  It  is  true  that  there  are  still  a  few 
double-deck  cars  in  Paris,  Milan,  and  perhaps  one  or  two  other 
cities  in  Italy,  but  one  could  visit  every  city  in  France,  except 
Paris,  and  every  important  city  in  Belgium,  Germany,  Austria 

and  Switzerland  and  see  nothing  but  the  single-deck  car. 
The  Street  Railway  Journal  recently  made  an  investiga- 

tion into  the  causes  of  this  popularity  of  double-deck  cars 
among  the  prominent  English  railroad  managers,  and  found 
that  there  was  a  unanimity  of  opinion  among  the  tramway 

managers  in  the  largest  cities  that  doul)le-deck  cars  will  remain 
in  favor  in  that  country,  although  admitting  that  the  different 

conditions  in  the  United  States  would  prevent  the  double-deck 
car  from  giving  satisfactory  service  there.  A  few  of  these 
opinions  are  quoted  below: 

A.  Baker,  general  manager  of  the  London  County  Council 

Tramways,  states  that  he  believes  that  "single  deckers  will 
never  supersede  the  top-seated  car  in  the  United  Kingdom. 
In  the  first  place  they  do  not  carry  as  many  passengers,  and  to 
equal  the  carrying  capacity  of  a  top-seat  car  they  would  have 
to  be  of  such  length  as  to  render  them  impracticable.  It  must 
be  remembered  that  in  the  United  Kingdom  the  number  of 
passengers  allowed  to  be  carried  is  generally  limited  by  the 
number  of  seats  provided,  while  in  America  a  car  is  never  full 
while  there  is  anything  above  the  wheels  to  be  seen.  No  one 

can  deny  that  single-deck  cars  have  one  great  advantage.  Thev 
can  be  loaded  and  unloaded  at  the  terminal  points  very  much 
more  quickly  than  the  top-seat  cars.  A  better  time  schedule 
can  be  maintained,  inasmuch  as  there  is  no  waiting  while  pas- 

sengers ascend  or  descend  the  stairs.  This  feature  in  itself  far 
outweighs  some  of  its  disadvantages,  as  doubtless  our  American 
cousins  are  well  aware.  On  my  visit  to  America  last  year  I 
came  to  the  conclusion,  after  giving  the  matter  careful  con- 

sideration, and  having  regard  to  weather  conditions,  the  single- 
deck  car  is  the  right  thing  for  America,  but  for  this  country 

the  top  decker  cannot  be  improved  upon." 
J.  B.  Hamilton,  general  manager  of  the  Leeds  City  Tram- 

ways, considers  that  "the  reason  that  double-deck  cars  are 
used  so  extensively  in  Great  Britain  is  that  the  variations  of 
temperature  are  not  so  extreme  in  this  country  as  they  are 
in  America  or  in  the  central  portions  of  the  Continent,  and 
passengers,  except  in  the  very  extreme  cold  of  winter,  are 
quite  able  to  sit  on  the  outsides  of  cars  for  the  distance  which 

they  ride.  This  distance,  owing  to  the  operation  of  the  graded 
fare,  will  not  average  so  long  as  it  does  in  America,  where 
the  effect  of  a  uniform  fare  is  to  discourage  short-distance 
riding.  Then  again,  the  fact  that  these  cars  came  as  successors 
to  horse  cars,  which  were  practically  all  double  deckers,  has  had 
its  effect  in  determining  the  wish  of  the  people  to  continue  the 
use  of  a  vehicle  which  will  permit  of  smoking  freely  on  the 

outside.  The  experiment  which  was  made  of  having  single- 
deck  cars  in  Glasgow  at  the  very  first  failed,  I  think,  largely 
because  it  was  opposed  to  the  usual  custom  of  having  a  seat  on 
the  outside.  The  narrow,  crowded  streets  of  many  of  the  prin- 

cipal cities  in  Britain  are  no  doubt  well  served  by  the  adoption 
of  double  deckers,  as  they  economize  space  in  the  street,  a 
double  number  of  passengers  being  handled  per  lineal  yard  of 
line.  One  other  reason  for  the  use  of  double-deck  cars  is  that 
passengers,  as  a  rule,  are  not  allowed  to  stand  on  the  platforms, 
and  this  has  no  doubt  had  its  effect  in  determining  what  is  now 

an  universal  custom." 
William  M.  Murphy,  general  manager  of  the  Dublin  Tram- 

ways, made  several  trips  to  America  and  the  Continent  before 

deciding  between  single  and  double-deck  cars.  After  full  con- 
sideration, however,  he  selected  the  double-deck  car,  and  has 

had  no  reason  to  regret  this  decision.  He  believes  that  double- 

deck  cars  "possess  the  great  advantage  that  with  a  small  in- 
crease of  weight  the  seating  capacity  is  more  than  doubled,  while 

riding  outside  is  very  agreeable,  affording  the  passengers  an 
extended  view  of  the  town  or  country  which  they  do  not  obtain 

from  the  single-deck  cars.  One  of  the  objections  raised  to  the 
top-seat  car  is  that  it  takes  more  time  to  unload  and  fill  again 
at  the  end  of  the  journey.  I  do  not  find  that  the  difference  in 
time  is  appreciable.  I  think  that  these  cars  would  be  in  general 
use  all  over  the  world  but  that  the  climates  of  most  countries 

have  long  spells  of  extreme  heat  and  extreme  cold,  when  no  one 
would  desire  to  ride  outside.  There  is  not  a  single  day  in  an 
average  English  summer  when  a  parasol  will  not  be  sufficient  to 
protect  a  passenger  from  being  inconvenienced  by  the  heat  of 
the  sun,  and  there  are  very  few  days  in  winter,  except  when 
it  rains,  that  people  of  fair  constitution  cannot  enjoy  a  ride  and 

smoke  outside.  More  than  twenty  years  ago  I  tried  single-deck 
covered  cars  with  open  sides  for  summer  service,  but  they  were 
taken  off  after  a  very  short  experience.  They  are  all  right  as 
open  cars  without  a  roof.  While  the  roof  afiforded  protection 

from  a  shower  it  caused  a  draught,  which  on  all  but  excep- 
tionally hot  days  sets  half  the  passengers  sneezing  before  they 

proceeded  very  far.  I  am  convinced  that  the  double  decker  has 
come  to  sta^'.  I  think  that  a  car  of  moderate  dimensions  to  seat 
about  twentv-four  passengers  inside  will  be  found  the  most 
suitable  size  for  ordinary  street  traffic. 

This  opinion  is  also  coincided  in  by  J.  Clifton  Robinson,  of 
the  London  United  Tramways  Company,  who  states  that  in 
spite  of  the  austerity  of  the  British  climate  on  occasions,  there 
is  a  strong  public  opinion  in  favor  of  outside  travel,  such  as 
does  not  seem  to  prevail  anywhere  else  in  the  world. 

The  Liverpool  Corporation  Tramways  was  another  to  go 

carefully  into  the  subject  of  single  and  double-deck  cars.  Ac- 
cording to  C.  R.  Bellamy,  general  manager  of  that  system,  the 

corporation  considered  it  desirable  to  make  a  practical  test. 
.A.S  a  result  the  following  cars  were  put  in  service : 

Fifteen  typical  modern  single-deck  cars,  American  type,  pur- 
chased from  the  J-  G.  Brill  Company. 

Fifteen  Continental  trains,  consisting  of  single-deck  motor 
and  a  single-deck  trailer,  obtained  through  Messrs.  Busch  & 
Company,  Hamburg. 

Twelve  double-deck  cars,  obtained  through  the  British 
Thomson-Houston  Company,  Ltd. ;  five  through  the  Brush  Elec- 

trical Engineering  Company  and  ten  through  Messrs.  Dick, 
Kerr  &  Company. 

The  following  statement  indicates  the  weight,  length,  seat- 
ing capacity  and  energy  used  of  the  five  types  of  car : 
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Type  of  Car 

American  
„  I  Motor  German  ^  _  
Double  deck  ordinary  
I'ouble  deck,  L'pool  type  staircase. 
Double  deck,  L'pool  type,  top  cover 

Weight 

25,265  lbs. 

16.280  " 
8.220  " 1K.B20  " 

20,160  " 21,210  " 

Length 
Over  All 

33' 

27'  6" 
25'  2' 

2;'  IK- 

27'  4- 
27'  4" 

Seating  Capacity 

Inside 

40 

20 

18 
22 

22 

22 
Out- 

side -  f 

2M 

34 

42 

Total 

Kw. 

Hours 

pet  Car Mile 

40 1.25 

.38 

1.6 

50 
0.87 

64  (■ 

0.9 

It  will  be  seen  that  in  point  of  weight,  total  passenger  ac- 
commodation and  energy  used,  the  figures  are  all  in  favor  of  the 

double-deck  car. 

It  was  originally  urged  against  the  upper-deck  car  that  it 
would  be  much  delayed  owing  to  the  time  occupied  by  passen- 

gers in  descending  the  stairs.  To  meet  this  difficulty  Mr. 
Bellamy  devised  a  reversed  stairway  for  electric  cars,  which  is 
now  largely  adopted  throughout  the  country.  It  can  be  used 
with  the  utmost  safety  when  the  car  is  traveling  at  any  rate  of 
speed,  and  passengers  are  required  to  descend  to  the  lower 
platform  before  the  order  is  given  to  stop.  Some  interesting 
statistics  of  the  number  of  days  during  which  the  top  seats 
are  desirable  for  riding  purposes  have  been  compiled  by  Mr. 
Bellamy.   He  says  in  regard  to  them : 

"I  have  taken  from  the  meteorological  report  the  days  during 
the  past  year  on  which  the  rainfall  exceeded  .05  of  an  inch, 
and  which  could  be  described  as  in  any  way  wet,  and  the  days 
upon  which  the  temperature  was  below  35  degs.,  and  could  be 
described  as  cold.  I  find  that  under  the  first  heading  there  are 

seventy-four,  and  under  the  second  thirty-two,  and  that  four 
of  these  are  concurrent  days,  giving  a  total  of  106,  or  29  per 

cent  of  the  traffic  year,  when  outside  traveling  could  be  re- 
garded as  inconvenient.  On  the  other  hand  I  have  taken  out 

the  number  of  days  when  the  temperature  was  50  degs.  or 
over,  when  outside  traveling  would  be  undoubtedly  preferred, 
and  find  that  they  total  173,  or  nearly  half  of  the  whole  year. 

For  the  remaining  eighty-six  days,  nearly  one-fourth  of  the 
year,  that  are  dry,  with  the  temperature  over  35  degs.,  the  out- 

side seats  are  very  largely  occupied.  It  must  be  borne  in  mind 
that  the  outside  accommodation  is  much  greater  than  inside, 

forty-two  against  twenty-two,  and  with  our  climate  I  have 
demonstrated  that  it  is  practicable  to  use  a  collapsable  covering 
for  the  upper  deck  of  the  cars,  which  renders  them  available 
during  the  whole  of  the  year.    With  the  advance  of  sanitary 

There  is  no  doubt  that  the  more  equable  temperature  in  Great 
Britain  accounts  in  large  measure  for  the  popularity  of  the 
double-deck  cars  in  that  country,  but  it  is  also  true  that  the 
average  rainfall  is  considerably  greater  in  America  than  in 
Great  Britain.  This  may  seem  surprising  to  those  to  whom 

the  "moist  climate"  of  England  has  been  a  long-cherished 
tradition,  but  the  American  rains  make  up  in  severity  what  they 
lack  in  continuity.  This  fact  constitutes  an  additional  objection 
to  double-deck  cars  in  the  United  States.  Outside  riding  during 
a  slight  drizzle  is  not  very  objectionable  to  many  persons  when 
suitably  clad  in  rainproof  coats,  as  a  glance  at  the  upper  decks 

of  the  cars  in  most  British  cities  during  a  "Scotch  mist"  will 
indicate.  If,  however,  these  same  passengers  were  exposed  to 
a  downpour  or  cloudburst,  such  as  is  not  infrequent  in  many 
American  cities  during  any  except  the  three  winter  months,  the 
conditions  would  be  quite  different. 

The  rainfall  in  different  cities  varies  quite  considerably,  but 
an  examination  of  the  accompanying  table  will  show  that  it  is 
less  in  London  than  in  any  of  the  other  six  cities  selected  for 
the  purposes  of  comparison;  and  that  even  Glasgow,  with  its 
traditional  wet  weather,  has  an  average  rainfall  extending 
throughout  the  year  considerably  less  than  New  York,  and 
only  slightly  more  than  Philadelphia,  Washington  or  St.  Louis. 
The  American  figures  are  taken  from  the  official  reports  of  the 
United  States  Weather  Bureau,  and  the  British  from  the  rec- 

ords of  the  Royal  Meteorological  Office.  A  table  of  average 
temperatures  by  months  for  the  same  cities  is  also  appended. 
When  these  differences  in  character  and  quantity  of  rainfall 

are  added  to  those  of  temperature  it  is  easy  to  understand  why, 
for  those  r  easons  alone,  the  double-deck  car  would  be  unsuit- 

able for  the  United  States.  In  fact  their  practical  use  would 

be  confined  to  a  small  portion  only  of  the  year,  while  their  in- 
conveniences, in  the  way  of  delaying  traffic,  would  be  con- 

siderable. They  were  tried  and  abandoned  during  horse  car 
days  in  Philadelphia,  Washington,  Pittsburg  and  other  cities. 

In  spite  of  the  fact  that  the  managers  of  most  of  the  largest 
tramway  companies  in  Great  Britain  advocate  double-deck  cars, 
there  is  no  doubt  that  there  is  a  growing  tendency,  certainly 

among  the  smaller  British  towns,  toward  the  use  of  single-deck 
cars,  especially  combination  cars,  such  as  are  known  in  America 
as  the  California  type.  Among  the  cities  which  are  using  this 
car  are  Wolverhampton,  Rothsay,  Southport,  Gateshead  and 
Sunderland,  while  a  considerable  number  of  others  are  using 
the  standard  closed  car,  either  single  or  double  truck,  similar  to 

Table  Showing  A verage  Monthly  Teinperature  (in  degrees  Fahr.)  in  Several  British and  American  Cities. 
Table  Showing  Ave rage  Monthly  Rainfall  fin  Inche and  American  Cities 
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3.95 3  14 2.45 1.46 
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1.80 

2.39 3.79 
3.96 3.59 
2,57 2,47 

2,85 

2.15 
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3,03 
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30  years,  1871-1900, reported  by Royal  Meteorological  Offi ^e.       t  Avera.ge  for 10  ytars.  1892-1901,  reported  by  U.  S  Weath er  Rureau- 

knowledge  among  tlie  people  there  is  an  undoulited  growth  in 
favor  of  outside  traveling,  and  at  times  of  epidemic  sickness  a 
considerable  section  of  the  public  will  only  ride  outside. 

"The  provision  of  the  upper  deck  deals  also  most  satisfac- 
torily with  the  smoking  difficulty.  The  single-deck  car,  unless 

it  is  run  round  a  loop  at  the  termini,  must, on  alternate  journeys, 
have  the  smoking  compartment  ahead,  when  great  annoyance 
is  caused  to  the  rear  non-smoking  passengers.  With  the  upper 
deck  the  difficulty  is  entirely  overcome,  as  smoking  is  only  per- 

mitted behind  the  trolley  standard.  Taking  the  matter  of  rev- 
enue earning  capacity  to  first  cost,  which,  after  meeting  the 

public  requirements,  must  remain  the  principal  question,  the 

double-deck  car  certainly  leads  the  way." 

the  standard  American  car.  The  chief  advantage  of  the  single- 
deck  car  is  that  it  can  be  loaded  and  unloaded  much  more 

quickly,  and  as  the  tramway  systems  develop  and  the  traffic 

becomes  more  dense  it  is  thought  by  many  that  tiie  single-deck 
car  will  come  into  somewhat  more  general  use. 

One  other  point  remains  to  be  considered,  and  that  is  the 
wear  on  the  track.  The  double-deck  cars  in  Britain  are  almost 

exclusively  of  the  single-truck  type,  with  a  6-ft.  or  6^-'^-ft.  wheel 
base.  With  the  i-in.  grooved  rail  used  generally,  and  with  the 
30-ft.  and  35-ft.  curves,  which  are  common,  there  is  undoubtedly 
an  excessive  amount  of  flange  wear  on  both  wheel  and  rail. 

The  increased  weight  per  wheel  of  a  loaded  double-truck  car 
iinist  have  a  detrimental  effect  on  the  rail-joints. 
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CONDUIT  CONSTRUCTION  IN  BRUSSELS 

In  the  September,  1902,  issue  of  this  paper  a  description  was 
published  of  the  Brussels  tramways  and  of  the  underground 

conduit  system  which  has  been  adopted  in  that  city.  This  con- 
duit, as  is  common  in  European  cities,  is  laid  on  one  side  of  the 

VIEW  OF  PARTIALLY  COMPLETED  WORK 

track  and  forms  one  of  the  track  rails,  the  flange  of  the  wheel 
running  in  the  slot  of  the  conduit. 

One  of  the  accompanying  views  shows  the  method  of  laying 
the  conduit,  and  as  it  differs  from  that  originally  followed  some 
particulars  of  it  will  be  of  interest.  The  method  is  practically 
the  same  in  principle  as  that 
followed  in  New  York  city, 
but  as  the  conduit  is  laid  at 
the  side  instead  of  in  the 
middle  of  the  track  there  are 

necessarily  some  points  of 
difference. 

The  original  plan  was  to 
excavate  a  trench  for  the 

entire  width  occupied  by  the 

conduit,  or  by  the  two  con- 
duits in  case  of  a  double- 

track  road.  The  bottom  of 
this  trench  was  then  laid 
with  concrete,  and  after  this 
had  set  the  yokes  were 
placed  in  position  and  held  in 
place  by  cement.  After  this 
the  slot  rails  were  laid  on  the 

yokes  and  aligned.  This 
always  occupied  considerable 

time,  as  any  slight  displace- 
ment of  the  yokes  threw  out 

the  alignment  of  the  slot 
rails.  When  this  work  was 

accomplished,  however,  the 
conduit  was  built  up  by 
means   of   concrete  blocks 

prepared  in  advance,. or  by  brick,  or  else  by  means  of  concrete 
tamped  into  place  around  moulds.  The  construction  was  then 
allowed  to  set,  after  which  the  earth  was  tamped  in  around  th« 
conduit  and  the  paving  was  laid. 

This  method  of  construction  involved  the  removal  of  a  con- 
siderable amount  of  earth,  the  opening  of  the  street  for  four 

or  five  weeks  and  difficulty  in  aligning  the  rails.  Moreover, 
during  this  time  it  was  necessary  to  keep  along  the  line  of  work 
a  quantity  of  earth  in  order  to  replace  it  around  the  conduit. 
This  created  an  obstruction  on  the  street  as  well  as  a  consider- 

able disarrangement  of  the  tramway  service,  as  both  tracks 
were  usually  open  at  the  same  time. 

The  new  method  followed  avoids  practically 

all  of  these  difficulties,  and  as  only  one  con- 
duit is  laid  at  a  time,  one  track  and  half  of  the 

street  is  still  free  for  tramway  and  vehicle 
traffic. 

A  trench  is  first  constructed  of  exactly  the 

dimensions  which  will  be  taken  by  the  com- 
pleted conduit,  so  that  the  quantity  of  earth 

removed  is  a  minimum  and  it  can  immediately 
be  carted  away.  The  yokes  are  placed  1.25  m, 
about  5  ft.  apart,  and  niches  are  carefully  cut 
in  the  trench  at  exactly  the  points  required  to 
accommodate  these  yokes ;  the  yokes  are  then 
put  in  place.  After  this  has  been  done  wooden 

timbers  are  placed  across  the  trench  to  sup- 
port the  slot  rails,  and  at  such  a  height  that 

when  the  slot  rails  are  placed  on  them  they 
will  rest  on  the  yokes,  and  will  be  in  their 
proper  future  position.  On  these  timbers  are 
mounted  cast-iron  clamps,  which  are  of  just 
the  right  shape  to  fit  the  base  of  the  slot  rails. 
The  rails  themselves  are  then  set  in  these 

clamps,  after  which  they  are  held  together  on 

top  by  means  of  a  T-shaped  clamp  which  em- 
braces the  heads  of  the  rails  and  fits  into  a  mortise  in  the  lower 

clamp.  In  this  way  the  proper  position  of  the  rails  is  secured  in 
an  exact  manner,  and  it  is  only  necessary  to  align  and  level 
them,  which  is  easily  done  by  adjusting  the  position  of  the 
wooden  timbers.   In  other  words,  the  track  is  aligned  by  means 

INSERTING  MOULDS  IN  TRENCH 

of  the  slot  rails,  which  is  the  end  desired,  and  the  rest  of  the 
structure  is  made  to  conform  to  it.  The  next  process  is  to 

attach  the  yokes  to  the  slot  rails,  which  is  done  by  means  of  four 
bolts.  The  brace  rods  connecting  the  web  of  the  slot  rails  with 
the  yokes  are  then  put  in  place.  The  only  work  now  remaining 
to  be  done  is  to  build  up  the  conduit  proper. 
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As  has  already  been  said,  the  outside  section  of  the  trench 
serves  as  the  exterior  mould  of  the  concrete.  The  interior 
mould  is  illustrated  herewith.  It  consists  of  three  parts,  a  semi- 

circular piece  made  of  wood  and  marked  A.,  and  two  vertical 
pieces  marked  B.  This  mould,  as  shown  in  the  longitudinal 
section,  is  made  in  two  parts 
held  together  by  bolts  and  pins 
so  that  it  can  easily  be  taken 
apart  and  removed  from  the 
conduit  after  the  concrete  has 

been  packed  in  place.  The 
mould  is  fitted  with  two  long, 
upright  handles  provided  with 
a  flexible  joint,  by  means  of 
which  they  can  be  straightened 
out  against  the  lowest  surface 
of  the  rail.  The  handles  also 

serve  to  shove  along  the  mould 
from  one  part  of  the  conduit  to 
another  as  the  work  progresses. 
To  prevent  the  lower  piece 

from  wedging  against  the  verti- 
cal pieces  and  to  secure  a  good 

joint  between  the  parts  the 
lower  part  is  made  slightly  less 
than  half  of  the  arc  of  the 

circle.  The  vertical  pieces,  B, 
are  also  of  wood,  and  are  held 
in  position  at  the  top  by  the 

brace  B,  and  in  vertical  posi- 
tion by  the  wooden  wedges  E. 

No  bolts  are  used,  so  that  the 
mould  can  be  put  together  in 
position  or  taken  apart  in  less  than  a  minute.  The  conduit 
used  is  made  of  one  part  of  Portland  cement  with  three  parts 
of  sand  and  five  parts  of  broken  stone.    The  concrete  is  first 

Cross  Section 

fitting  against  the  upright  pieces  of  the  mould  a  small  wooden 
secondary  mould  marked  F.  The  bearing  for  the  brace  holding 
the  insulator  is  obtained  by  placing  it  in  the  concrete  at  the 
time  of  tamping  by  means  of  clamps  of  the  proper  form,  and 
which  are  afterwards  removed. 

LONGITUDINAL  SECTION  OF  CONDUIT  MOULD 

In  this  way  a  concrete  body  of  great  density,  well  set  in  the 
soil,  is  obtained.  After  the  tamping  is  finished  the  cross  ties 
are  removed  and  the  top  of  the  conduit  is  covered  with  steel 
plates  intended  to  distribute  the  weight  of  the  pavement  evenly 

on  the  conduit.  The  only  work  remaining  is  then  the  in- 
stallation of  the  secondary  rail,  which  is  placed  in  the  usual 

way,  and  the  paving. 
The  time  of  accomplishing  this  work  depends  upon  various 

circumstances,  but  averages  about  five  days  in  streets  paved 
with  blocks  and  about  double  that  in  streets  paved  with  asphalt, 
for  the  reason  that  time  has  to  be  allowed  for  the  concrete  to 
set  before  tamping  down  the  asphalt. 

The  work  of  reconstruction  of  the  Brussels  lines  was  com- 
menced in  May  and  was  finished  late  in  the  year.  They  will 

be  put  in  operation  as  soon  as  the  new  power  station  is  com- 
pleted, which  will  be  during  1903. 

I't  Uy..loiiriml 

CROSS  SECTION  OF  CONDUIT  MOULD 

tamped  under  the  yokes  and  then  around  the  sides  of  the  mould. 
The  tampers  used  for  this  purpose  are  of  wood,  shod  with  steel 
and  weigh  about  3  kg  (6^  lbs.). 

The  insulators  are  placed  every  5  m,  and  are  set  in  small 
recesses  left  in  the  concrete.    These  recesses  are  obtained  by 

The  third  line  of  cars  from  suburban  lines  outside  the  system 
of  the  Boston  Elevated  Railway  Company  to  run  into  the  Park 
Street  subway  station  has  been  placed  in  service.  The  route  is 
from  Natick,  Mass.,  over  the  Newton  Street  Railway  Com- 

pany's tracks,  via  Washington  Street  and  Commonwealth 
Avenue,  Newton,  and  Commonwealth  Avenue,  Beacon  Street 
and  Boylston  Street,  Boston.  This  gives  a  through  car  from 
Natick  to  Park  Street  every  half  hour.  The  Newton  Company 
has  been  running  cars  between  Park  Street,  Waltham  and 
Auburndale  by  a  similar  arrangement  for  some  weeks. 

One  of  the  plans  of  the  Boston  &  Worcester  people  is  to 
bid  for  the  contract  to  transport  the  Boston  companies  of  the 
State  militia  from  the  camp  ground  to  Boston  next  June.  The 
brigade  will  break  camp  June  24,  and  the  South  Framingliam 
power  house  of  the  railway  company  is  directly  opposite  the 
camp  ground.  Although  it  will  take  more  time  to  carry  the 
troops  to  Boston  by  trolley  instead  of  by  steam  road,  the  line 
will  land  them  in  the  center  of  the  city  rather  than  at  the  foot 
of  Summer  Street. 
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THE  WINDING  UP  OF  THE  EVERETT-MOORE  SYNDICATE 

The  recent  financing  and  the  removal  of  the  receivership  of 
the  Lake  Shore  Electric  Railway  practically  marked  the  closing 
of  the  last  problem  to  be  solved  in  the  rehabilitation  of  the 

electric  railway  properties  of  the  famous  Everett-Moore  syndi- 
cate, of  Cleveland.  But  the  prediction  freely  made  in  the 

early  stages  of  the  embarrassment,  to  the  effect  that  a  few 
months  would  see  the  syndicate  on  its  feet  in  shape  to  carry 
out  its  projects  and  to  assume  its  former  position  in  the  front 
rank  of  the  financial  giants  of  the  country,  seems  at  present 
improbable  of  realization.  The  gentlemen  identified  with  the 
syndicate  are  unquestionably  still  very  wealthy  men,  but  they 
can  hardly  regain  the  prestige  they  have  lost  or  gather  together 
again  the  vast  group  of  properties  that  have  been,  to  a  large 
extent,  disrupted  during  the  past  year. 

As  a  matter  of  fact  no  less  person  than  Mr.  Moore  has  made 
the  statement  that  in  the  future  the  heads  of  the  syndicate  will 
work  as  individuals,  and  that  while  they  are  bound  to  be  more 
or  less  allied  through  friendship  and  their  mutual  interests, 
there  will  be  no  more  concerted  action  to  the  extent  of  the 

endorsement  of  paper  as  a  syndicate.  Mr.  Everett  will  devote 
his  attention  to  the  development  of  the  properties  in  which  he  is 
interested,  since  his  forte  has  always  been  in  the  operating 
rather  than  the  financing  of  projects,  while  Mr.  Moore  will 
devote  his  chief  attention  to  the  banking  business.  He  is  a 

banker  by  profession,  and  is  interested  in  several  leading  Cleve- 
land institutions  besides  being  a  member  of  the  Boston  banking 

firm  of  Moore,  Baker  &  Company. 

To  those  who  have  watched  the  growth  of  the  Everett-Moore 
syndicate  since  its  inception,  and  have  had  a  chance  to  know 
the  important  services  which  they  rendered  to  the  advancement 
of  the  electric  railway  industry  in  general,  it  is  a  matter  of  deep 
regret  that  their  plans  should  have  been  blasted  just  at  a  time 

when  they  were  about  to  complete  solid  foundations  for  struc- 
tures that  promised  to  eclipse  anything  in  their  lines  of  work. 

Jan.  I,  1902,  saw  the  Everett-Moore  syndicate  in  control  of 
the  most  remarkable  groups  of  electric  railway  properties  and 
independent  telephone  system  this  country  has  ever  seen. 

The  traction  system  included  something  like  1500  miles  of 
electric  railways  in  operation,  with  several  hundred  miles  of 
road  under  construction  and  projected,  while  the  independent 
telephone  properties  included  the  control  of  thirty  or  more 
leading  exchanges  in  Ohio  and  Michigan,  linked  together  by 

the  most  important  independent  long-distance  system  in  the 
country,  connecting  nearly  400  exchanges  with  about  9000 
miles  of  toll  lines. 

The  electric  railway  properties  that  were  absolutely  con- 
trolled  by  the  Everett-Moore syndicate are  detailed herewith : 

Annual 
Capital Miles  of Earnings, 

Name Stock Track 
igoi Cleveland  Electric  Railway.  .  i fi3, 000,000 

136 
$2,296,889 

Defroit  United  Railwa}'  12,500,000 

380 

2,919,171 
Toledo  Railway  &  Light  12,000,000 102 1,311,084 
Lake  Shore  Elec.  Railway... 6,000,000 

160 

358,180 
Northern  Ohio  Traction  Co. . 2,500,000 95 617,01 1 
Cleve.,  Painesville  &  East'n.. 1,500,000 

38 

164,971 

Dt.  &  Pt.  Huron  Shore  Line. 2,000,000 
108 

327,148 Toledo  &  Maumee  Valley... 
300,000 

15 

London  Street  Railway  
450,000 

28 
141,846 

It  had  under  construction  the  Detroit &  Toledo  .Shore  Line, 

the  Scioto  Valley  Traction  Company,  the  Cleveland,  Paines- 
ville &  Ashtabula  Railway,  and  the  Illinois  Central  Traction 

Company.  It  was  also  heavily  interested  in  the  Aurora,  Elgin 
&  Chicago,  the  Washington  &  Baltimore,  the  Miami  &  Erie 
Canal,  the  Cleveland  &  Eastern,  the  Cleveland  &  Chagrin  Falls, 
the  Chagrin  Falls  &  Eastern,  the  Wheeling  Traction  Com- 

pany and  probably  a  number  of  other  properties. 
The  history  of  this  great  group  of  properties  is  interesting. 

Henry  A.  Everett  started  as  an  office  boy  with  the  East  Cleve- 

land Railway,  of  which  his  father,  Dr.  Everett,  was  founder 
and  president,  and  he  inherited  the  control  of  this  property. 
Also  interested  in  the  East  Cleveland  road  was  Charles  Wason, 

who  has  since  become  identified  with  all  Everett-Moore 

propositions.  In  1892  a  number  of  Cleveland  lines  were  con- 
solidated into  the  Cleveland  Electric  Railway,  and  later  Mr. 

Everett  obtained  control  and  became  president  of  the  system. 

In  1892  Mr.  Everett  supervised  the  electrification  of  the  To- 
ronto, Can.,  horse  car  lines,  and  later  did  similar  service  for 

the  Montreal  and  London,  Ont.,  lines.  He  became  manager 

and  a  large  stockholder  in  these  properties,  and  retained  con- 
trol of  the  Toronto  and  Montreal  lines  until  1900,  when  he  dis- 

posed of  his  interests,  because  they  were  too  far  away  from  his 
chief  field  of  action. 

In  1894  Mr.  Everett  secured  a  franchise  in  Detroit,  which 

finally  resulted  in  gaining  control  for  himself  and  his  asso- 
ciates of  all  the  Detroit  city  lines,  which  were  consolidated 

under  the  present  title  of  the  Detroit  United  Railway.  In  1895 
Messrs.  Everett,  Wason  and  others  built  their  first  suburban 
line,  from  Cleveland  to  Painesville.  Soon  after  they  obtained 
a  controlling  interest  in  the  Akron,  Bedford  &  Cleveland  line, 

which  was  later  merged  into  the  Northern  Ohio  Traction  Com- 
pany, through  the  purchase  of  the  Akron  city  lines  with  subur- 

ban lines  to  Cuyahuga  Falls,  Kent  and  Barberton.  About  the 
same  time  Mr.  Everett  became  interested  in  the  Lorain  & 

Cleveland  line,  which  was  owned  largely  by  Barney  Mahler, 
who  has  since  been  a  leading  member  of  the  syndicate. 

In  1900  came  the  formation  of  the  Everett-Moore  syndicate 
and  the  launching  of  a  systematic  campaign  for  the  upbuilding 

of  an  immense  electric  railway  system  as  well  as  an  inde- 
pendent telephone  system;  Mr.  Everett  having  become  inter- 

ested in  the  telephone  movement  through  the  purchases  of  the 

franchises  in  Cleveland  of  the  crippled  Home  Telephone  Com- 
pany. Edward  W.  Moore,  who  from  a  clerkship  had  worked 

himself  to  the  secretary-treasurership  of  a  prominent  bank  in 
which  Mr.  Everett  was  interested,  was  invited  to  become  the 
active  financial  man  of  the  group. 

The  years  1900  and  1901  saw  the  remarkable  development  of 

the  plans  of  the  syndicate,  which  for  a  time  threatened  to  ab- 
sorb all  the  leading  traction  and  telephone  properties  in  the 

Central  West.  The  controlling  interest  in  the  Toledo  city  lines 
was  obtained  at  low  figures,  and  the  Toledo  Railways  &  Light 
Company  was  formed,  including  all  the  electric  railway  and 

lighting  properties  in  the  city.  The  Toledo,  Fremont  &  Nor- 
walk  Railway  was  purchased  and  work  was  immediately 
started  to  connect  it  with  the  Lorain  &  Cleveland  Railway,  to 
form  a  through  line  from  Cleveland  to  Toledo.  Incidentally 
the  Sandusky  city  lines  and  lighting  plant,  the  Sandusky  & 
Interurban  and  the  Sandusky,  Norwalk  &  Southern  Railway 
were  absorbed,  and  the  whole  merged  into  the  Lake  Shore 

Electric  Railway.  The  Canton-Akron  and  the  Canton-Mas- 
sillon  interurban  lines,  together  with  the  city  lines  of  both  the 
latter  towns  were  absorbed  and  merged  into  the  Northern  Ohio 
Traction  Company.  The  Toledo  &  Maumee  Valley  Railway 
was  purchased  and  later  its  stock  was  absorbed  by  the  Toledo 
Railway  &  Light  Company.  The  Toledo  &  Monroe  Railway 
was  acquired  to  prevent  its  being  extended  to  Detroit,  and  thus 
make  competition  for  the  Detroit  &  Toledo  Shore  Line,  which 
the  syndicate  had  partially  completed  between  Toledo  and 
Detroit;  it  was  the  intention  to  have  consolidated  the  Toledo  & 
Monroe  with  the  other  road,  thus  making  a  double  track  line ; 
one  track  was  to  have  been  for  freight  and  the  other  for  fast 

passenger  traffic. 
The  most  gigantic  acquisition  was  the  purchase  of  five  of  the 

six  interurban  lines  radiating  from  Detroit,  a  total  of  nearly 
300  miles.  The  remaining  Detroit  line  would  doubtless  have 
been  absorbed,  as  negotiations  were  still  on  when  the  crash 
came.  They  were  merged  into  the  Detroit  United  Railway,  as 
was  also  the  Sandwich,  Windsor  &  Amherstburgh,  on  the 
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Canadian  side,  opposite  Detroit,  including  also  the  lighting 
system  of  Windsor,  making  the  Detroit  United  one  of  the 
largest  systems  in  the  country. 

To  lend  prestige  to  these  companies  Messrs,  Everett  and 
Moore  acquired  stock  and  became  directors  in  the  Cleveland  & 

Eastern  and  the  Cleveland  &  Chagrin  Falls  lines,  since  con- 
solidated into  the  Eastern  Ohio  Traction  Company.  This 

nominally  extended  the  syndicate  properties  from  Youngstown, 
Ohio,  to  Port  Huron,  Mich.,  traffic  arrangements  having  been 
made  to  reach  the  former  city. 

The  plans  made  by  the  syndicate  for  developing  these  prop- 
erties have  been  touched  on  from  time  to  time  in  the  columns 

of  the  Street  Railway  Journal,  but  they  are  worthy  of  re- 
view. It  was  proposed  eventually  to  form  a  controlling  com- 

pany to  have  a  capital  stock  of  something  like  $100,000,000,  and 
to  control  all  the  railway  properties  under  one  head,  as  had 
already  been  accomplished  in  the  telephone  field  through  the 

Federal  Telephone  Company.  This  was  to  have  been  accom- 
plished by  first  merging  the  properties  into  groups,  the  Detroit 

United  system  being  the  first  step  in  this  direction.  It  was 
planned  to  effect  great  economies  through  the  standardization 
of  equipment  and  the  purchase  of  supplies  and  material  in 

large  quantities.  The  Everett-Moore  Managers'  Association 
was  formed,  and  considerable  work  was  actually  accomplished 
in  the  standardization  of  city  cars ;  about  200  city  cars  were 
purchased  and  are  now  in  use  in  Cleveland,  Toledo,  Detroit 

and  Akron.  A  standard  "Everett-Moore  Red"  was  adopted  as 
finish  for  interurban  roads  and  a  standard  yellow  for  city  cars, 

and  they  are  still  in  use  on  the  majority  of  the  roads.  A  stand- 
ard for  numbering  cars  was  also  adopted.  The  central  pur- 

chasing department,  with  Charles  Wason  at  the  head,  made 
many  heavy  purchases  of  material  while  it  was  in  operation. 
It  was  the  plan  to  eventually  centralize  power  stations  and  to 
effect  the  economies  resultant  from  generating  current  in  large 
quantities.  A  tract  of  coal  lands,  located  near  Massillon,  was 
to  have  been  purchased,  and  fuel  was  to  have  been  handled  at 

night  over  the  syndicate's  own  lines.  Repair  shops  were  to 
be  centralized,  and  while  this,  point  was  denied,  it  was  un- 

doubtedly part  of  the  plans  for  the  future  to  build  all  their 
own  cars.  The  freight  traffic  was  to  have  been  developed  by 
an  interchange  of  business  and  it  was  the  plan  to  handle  heavy 
freight  during  the  night.  Great  attention  was  to  have  been 
paid  to  developing  summer  traffic,  and  there  was  to  have  been  a 
chain  of  parks  and  places  of  amusement,  all  under  syndicate 
management,  and  with  attractions  that  were  to  make  regular 
circuits  of  the  various  resorts.  The  lighting  business  was  also 
to  receive  considerable  attention,  and  the  syndicate  was  quietly 
at  work  securing  franchises  in  all  of  the  towns  touched  by  its 
lines.  There  were  official  predictions  that  a  very  short  time 
would  see  limited  trains  in  operation  from  Pittsburg  to  Detroit 
and  other  points,  with  parlor  and  sleeping  cars. 

Reasons  almost  without  number  have  been  assigned  for  the 
Everett-Moore  embarrassment.  In  fact  it  was  a  complication 
of  circumstances,  but  it  can  be  summed  up  in  the  single  sen- 

tence: "Lack  of  capital."  It  is  not  within  the  writer's 
province  to  criticise  those  who  are  still  millionaires  through 
their  own  efforts,  but  undoubtedly  had  the  syndicate  confined 

itself  to  either  line  of  enterprise — electric  railways  or  tele- 
phones— there  never  would  have  been  any  occasion  for  writing 

this  article.  And  as  a  matter  of  fact  it  is  extremely  question- 
able if  the  embarrassment  might  not  have  been  averted  had  the 

syndicate  kept  its  money  strictly  in  these  enterprises  alone. 

As  it  was  the  Everett-Moore  people  figured  in  enterprises  with- 
out number.  They  were  stockholders  in  numerous  banks  in 

Cleveland  and  vicinity  and  in  the  East.  They  were  among  the 
largest  owners  of  real  estate  in  Cleveland,  and  controlled 
several  office  buildings,  a  theater,  a  hotel  and  several  apartment 

houses,  besides  licing  interested  in  two  or  three  realty  com- 
panies operating  in  the  neighborhood  of  Cleveland.    It  has 

been  said  that  ihey  would  buy  anything  that  was  offeied  cheap 

enough,  providing  the  sellers  would  take  part  or  all  payment  in 
Everett-Moore  securities. 

The  earlier  propositions  were  all  financed  in  Cleveland,  and 
they  aided  in  acquiring  for  the  Forest  City  the  reputation  of 
being  the  greatest  traction  and  independent  telephone  center 
in  the  country.  There  was  a  local  pride  in  building  and  owning 

these  properties,  and  as  the  majority  of  propositions  were  suc- 
cessful, or  appeared  promising,  the  securities  were  eagerly 

taken  up  by  all  classes  of  people.  Gradually  the  movement 
spread  until  Everett-Moore  securities  permeated  the  business 
interests  of  the  entire  State,  and  they  were  looked  upon  as  first- 
class  investments.  Cleveland  banks  and  later  the  smaller  in- 

stitutions throughout  all  the  cities  and  villages  of  the  district 
loaned  money  to  the  syndicate,  as  well  as  to  individuals  on  the 
syndicate  securities  and  on  notes  endorsed  by  the  syndicate. 
Finally  there  came  a  time  when  Cleveland  institutions  were  no 
longer  strong  enough  to  float  the  huge  propositions,  and  at  the 
time  of  the  Detroit  United  deal  the  syndicate  turned  to  New 
York  capitalists  with  a  $30,000,000  bond  issue.  This  was 

finally  put  through  at  a  reduced  figure  after  many  trying  vicis- 
situdes. Propositions  were  then  presented  for  the  sale  of  bonds 

on  the  Lake  Shore  Electric  Railway  and  the  Detroit  &  Toledo 
Shore  Line,  and  at  the  same  time  the  syndicate  attempted  to 
raise  money  on  a  block  of  telephone  securities.  It  is  generally 
believed  that  it  was  this  telephone  proposition  that  proved  the 

"straw  that  broke  the  camel's  back."  Independent  telephone 
securities  were  not  fully  appreciated  by  the  moneyed  interests 
of  the  East,  and  while  it  may  or  may  not  be  true  that  the 
American  Bell  Telephone  Company  brought  pressure  to  bear 
and  thought  to  stifle  with  one  blow  the  lusty  independent  giant 
that  was  developing  with  tremendous  strides  in  the  Central 
West,  the  fact  remains  that  the  telephone  proposition  hung 
fire  for  many  months,  and  was  presented  under  several  different 
plans,  among  them  the  collateral  trust  plan,  which,  for  a  time, 
seemed  likely  to  prove  successful.  The  wonderful  growth  of 

the  telephone  properties  astonished  even  the  promoters  them- 
selves, and  in  nearly  every  exchange  they  were  forced  to  make 

extensions  at  once,  in  some  cases  before  they  were  fairly 

started.  This  fact  incurred  heavy  debts  for  the  Reserve  Con- 
struction Company,  the  telephone  construction  company  of 

the  syndicate,  causing  the  telephone  supply  people  to  press  their 
claims. 

At  the  same  time  Cleveland  banks  that  held  Everett-Moore 
paper  had  been  drained  of  much  of  their  ready  cash  through 

heavy  loans  in  building  operations,  through  heavy  losses  suf- 
fered by  Cleveland  people  in  taking  care  of  margins  on  Amal- 

gamated Copper  stocks,  a  security  which  was  held  extensively 
in  Cleveland,  and  through  the  general  depression  prevailing 
at  the  time. 

The  crash  came  on  Jan.  2,  1902,  when  the  Reserve  Construc- 

tion Company  was  forced  into  a  receiver's  hands.  On  the 
same  day  it  was  announced  that  the  Everett-Moore  syndicate 
had  placed  its  entire  affairs  in  the  hands  of  a  coterie  of  Cleve- 

land bankers,  who  would  attempt  to  arrange  with  all  creditors 
for  an  extension  of  eighteen  months.  It  was  stated  that  this 
action  had  been  taken  with  the  full  consent  of  the  members  of 

the  syndicate,  and  that  it  was  deemed  the  wisest  move  in  order 
to  preserve  the  equities  of  the  securities  owned  by  the  public 
at  large  and  held  by  the  banks  on  loans. 

During  the  next  few  days  event  followed  event  in  rapid  suc- 
cession. The  Eastern  bond  buyers  withdrew  from  their  agree- 

ments to  take  the  Lake  Shore  Electric  and  the  Detroit  &  Toledo 
Shore  Line  securities,  and  these  roads  were  forced  into  the 
hands  of  receivers,  the  latter  being  wholly  tied  up.  The  Toledo 
&  Monroe  Railway  reverted  to  its  former  owners  owing  to  the 
failure  of  the  Detroit  &  Toledo  line.  The  effect  on  Cleveland 

and  vicinity  was  tremendous.  Everett-Moore  securities  had  so 
])cnneated  the  entire  coinnicrcial  and  banking  taliric  of  the 
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district  that  the  situation  may  ahiiost  be  described  as  appaUing. 
There  were  runs  on  three  banks,  in  which  the  syndicate  was 
interested,  and  one  of  them  failed  as  the  indirect  result.  Sev- 

eral small  banks  in  neighboring  towns  were  seriously  embar- 
rassed, and  one  or  two  went  out  of  business.  The  syndicate 

securities,  and  in  fact  all  traction  securities,  which  had  been 

declining  for  several  weeks  past,  owing  to  tight  money,  suf- 
fered a  decided  slump,  but  to  the  credit  of  the  good  sense  of 

Clevelanders  there  was  not  the  panic  that  might  have  been 
expected,  and  within  a  very  short  time  a  reaction  took  place, 

caused  by  the  demand  for  many  of  the  securities  at  the  pre- 
vailing low  prices.  Confidence  was  restored  to  a  large  degree 

as  soon  as  it  was  seen  that  the  individual  properties,  which 
were  in  good  shape,  could  not  be  involved,  and  a  great  many 
people  seized  the  opportunity  of  making  good  investments.  The 
wisdom  of  this,  so  far  as  the  traction  securities  are  concerned, 
is  amply  demonstrated  in  the  quotations  of  the  stocks  of  the 
leading  roads  presented  herewith.  The  first  column  represents 
the  figures  soon  after  the  embarrassment,  the  second  column 
the  high  quotations  during  September,  1902,  when  the  bull 
movement  reached  its  climax,  and  the  third,  the  present  quota- 

tions, which  are  considered  very  low  owing  to  the  general 
decline  in  all  stocks:  January.  September,  April, 

1902 1902 

1903 

6934 92  H 80 
Cleveland,  Painesville  &  Eastern  33>i 35 a 

56/2 95^ 

85 

Toledo  Railway  &  Light  Company.... 20 

40 

33 

Lake  Shore  El.  (common)  
10 

22l/^ 

14 

Lake  Shore  El.  (preferred)  45 61 

53 
Northern  Ohio  Traction  (common)... 

20 

70 

b 
Northern  Ohio  Traction  (prefened).. 

80 

98 

a  No  recent  sales  recorded  on  Cleveland  Exchange,  b  Company  reorganized 
with  larger  capital. 

The  work  of  adjusting  the  affairs  of  the  syndicate  was  a 
herculean  task.  Within  a  very  short  time  creditors,  to  the 
amount  of  nearly  $12,000,000,  had  filed  their  claims,  and  with 

but  one  or  two  exceptions  agreed  to  the  eighteen  months'  ex- 
tensions. Then  the  bankers'  committee  announced  that  it  was 

open  for  proposals  on  the  various  properties.  And  they  came 
thick  and  fast.  The  affairs  of  each  of  the  various  properties 

were  placed  in  the  hands  of  sub-committees,  whose  duty  it  was 
either  to  refinance  them  or  arrange  for  the  sale  of  the  Everett- 
Moore  interests.  After  careful  investigation  the  bankers  com- 

mittee announced  that  the  majority  of  traction  propositions 
were  in  good  shape,  and  that  they  would  not  be  disposed  of  at 

up-set  prices.  Bargain  hunters  were  disappointed,  and  the 
wisdom  of  this  decision  was  soon  made  apparent,  for  the  longer 
the  committee  held  off  the  better  figures  it  was  enabled  to  com- 

mand through  the  return  of  the  public  confidence  in  the  sound- 
ness of  the  propositions.  The  first  important  transaction  was 

made  February  15,  when  43,000  shares  of  Cleveland  Electric 
Railway  at  80,  and  5000  shares  of  Cleveland  City  Railway  at 
105  were  sold  to  a  syndicate  headed  by  Horace  Andrews.  The 

syndicate's  equities  in  these  sales  were  said  to  have  been  nearly 
three-quarters  of  a  million,  and  the  money  went  a  long  way 
towards  taking  care  of  pressing  obligations. 

There  was  a  touch  of  the  pathetic  in  the  sale  of  the  Big 

Consolidated,  the  foundation  of  Henry  Everett's  career,  espe- 
cially in  view  of  the  fact  that  the  supremacy  passed  into  the 

hands  of  one  whom  Mr.  Everett  had  twice  before  vanquished 
in  contests  for  control.  Numerous  proposals  were  considered 
for  leasing  the  Detroit  and  Toledo  systems,  but  they  fell 
through.  An  offer  of  75  for  the  entire  capital  stock  of  the  De- 

troit United  failed,  because  a  sufficient  number  of  shares  could 
not  be  obtained  to  make  the  plan  operative.  Finally  large  blocks 
of  the  Everett-Moore  holdings  were  sold  to  brokers  in  various 
centers,  who,  in  turn,  placed  them  on  the  market.  In  this  way 
the  stock  was  widely  scattered,  and  it  is  understood  that  some- 

thing like  22,000  shares  out  of  the  30,000  shares  owned  by  the 
syndicate  were  disposed  of  at  between  70  and  78.  By  retaining 
8000  shares  it  is  believed  that  the  members  of  the  syndicate  are 

still  the  largest  individual  stockholders  in  this  property,  and 
through  the  interests  held  by  their  friends  are  still  theoretically 
in  control.  An  offer  of  20  was  declined  for  the  80,000  shares  of 

syndicate's  Toledo  Railways  &  Light  stock,  and  40,000  shares 
were  disposed  of  through  brokers  at  an  average  of  about  $22.50 
per  share.  This  sale  was  a  magnificent  deal  for  the  syndicate, 
for  the  stock  is  said  to  have  cost  them  only  about  $7  to  $9,  and 
they  were  still  enabled  to  retain  the  control.  In  the  Northern 
Ohio  Traction  Company  the  syndicate  owned  6244  shares  of 
the  10,000  preferred,  and  14,080  shares  of  the  25,000  common 
stock.  A  proposition  was  received  to  sell  the  entire  property 

at  37>^  for  the  common,  and  87I/2  for  the  preferred,  but  the 

minority  stockholders  declined  to  sell,  and  the  syndicate's  por- 
tion of  the  preferred  stock  was  finally  sold  at  $80.  The  wisdom 

in  holding  the  common  is  apparent  when  the  above  table  of 

quotations  is  referred  to.  Through  its  common  stock  the  syndi- 
cate still  retains  control  of  the  Northern  Ohio  Traction.  An 

option  was  given  on  the  London  Street  Railway  but  this  fell 
through  and  the  syndicate  remains  in  control  of  a  very  valuable 

property.  The  syndicate's  interest  in  the  Aurora,  Elgin  & 
Chicago  was  sold  for  $200,000.  Its  60  per  cent  interest  in  the 
underwriting  of  the  Scotio  Valley  Traction  Company  was  sold 
to  Columbus  and  Cincinnati  people,  who  are  now  finishing  the 
road.  The  franchises  and  right  of  way  for  the  Cleveland, 
Painesville  &  Ashtabula  were  sold  to  Cleveland  parties  for 
$65,000,  and  the  road  is  now  being  completed.  Through  failure 

to  complete  the  purchase  of  the  Canton-Akron  and  Canton- 
Massillon  lines  these  roads  reverted  back  to  Tucker,  Anthony 
&  Company,  of  Boston,  from  whom  they  had  been  purchased. 
A  large  amount  of  valuable  real  estate  was  disposed  of  early  in 
the  game ;  one  piece  adjoining  the  Electric  Building,  on  which 
it  was  proposed  to  erect  another  office  building,  selling  at  $110,- 
000.  A  large  amount  of  Eastern  and  local  bank  stock  was  also 
disposed  of,  among  this  being  15,000  shares  of  Dime  Bank, 
which  brought  150. 

To  provide  for  much  needed  improvements  the  Northern 
Ohio  Traction  Company  was  reorganized  into  the  Northern 

Ohio  Traction  &  Light  Company.  The  capital  stock  was  in- 
creased from  $2,500,000  to  $7,500,000,  of  which  $6,500,000  was 

issued.  The  road  is  now  showing  wonderful  increases  in  earn- 
ings, and  it  is  well  able  to  take  care  of  this  increased  load;  the 

new  stock  is  at  present  worth  considerably  more  than  the  old 
common  was  a  year  ago. 

The  greatest  obstacle  encountered  by  the  bankers'  committee 
\vas  the  refinancing  of  the  Detroit  &  Toledo  Shore  Line  and  the 
I^ake  Shore  Electric  Railway.  Efforts  to  merge  the  former  into 
the  Detroit  United  failed,  and  after  many  controversies  the 
property  was  finally  sold  to  the  Grand  Trunk  for  use  as  a  steam 
line.  The  electrical  apparatus  was  sold  to  the  Toledo  &  Monroe 

for  its  extension  to  Detroit.  The  syndicate  netted  its  invest- 
ment and  interest  and  the  creditors  are  to  be  paid  in  bonds 

guaranteed  by  the  steam  company.  The  Lake  Shore  Electric 
refinancing  proved  even  more  perplexing.  Eastern  bankers 
declined  to  touch  the  securities,  and  a  syndicate  of  Cleveland 
banks  finally  agreed  to  buy  them,  but  they  required  that  the 
receivership  be  first  lifted.  It  was  arranged  to  accomplish  this 
through  the  sale  of  a  new  issue  of  $1,500,000  preferred  stock, 
which  was  to  be  taken  by  the  old  preferred  stockholders  at  60. 
Many  of  these  stockholders  objected,  in  view  of  the  fact  that 
the  preferred  stock  was  selling  at  a  considerably  lower  figure. 
For  many  weeks  the  plan  was  held  up,  and  it  was  feared  that 

property  would  have  to  be  foreclosed.  Finally  the  Everett- 
Moore  syndicate  removed  the  deadlock  by  taking  9000  shares 
of  the  preferred.  In  Cleveland  financial  circles  this  move  is 
looked  upon  as  an  extremely  magnanimous  one,  since  the 
syndicate,  being  the  largest  creditor  of  the  road,  could  have 
foreclosed  the  property  and  could  probably  have  bought  it  in 
at  a  low  figure.  The  receivership  was  removed  April  i,  and  the 
road  is  being  placed  in  first  class  shape.  While  the  syndicate 
owns  the  majority  of  the  Lake  Shore  stock  the  control  is  vested, 
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for  the  next  five  years,  in  the  hands  of  the  syndicate  of  Cleve- 
land banks  that  purchased  the  bonds. 

The  adjustment  of  the  affairs  of  the  telephone  properties 
presents  a  difficult  proposition,  but  by  reason  of  the  rapidly 
increasing  earnings  of  these  properties  the  problem  is  daily 

becoming  easier,  and  it  is  believed  matters  will  soon  be  ad- 
justed. The  largest  creditors  practically  control  the  manage- 

ment of  these  properties,  and  it  is  probable  that  some  of  them 
will  be  disposed  of.  The  Federal  interest  in  seven  or  eight 
exchanges  has  already  been  sold. 

The  effects  of  the  Everett-Moore  embarrasment  were  wide- 
spread and  in  a  measure  disastrous.  The  promotion  of  electric 

railways  in  Ohio  and  adjoining  States  was  practically  stifled 

for  many  months,  and  many  propocitions  that  had  been  par- 
tially financed  and  were  under  way,  were  tied  up  through  the 

bankers  withdrawing  their  support.  Many  roads  that  were 
planning  extensions  and  improvements  put  aside  their  tools 
and  waited  developments.  Material  men  who  attempted  to 
sell  electric  railway  supplies  in  Ohio  during  the  summer  of 
1902  have  painful  recollections  of  the  truth  of  tliese  statements. 

But  there  is  another  phase  to  the  situation;  ii  taught  would-be 
promoters  that  electric  railroads  could  not  be  liuilt  without 

capital,  and  it  practically  wiped  out  a  cloud  of  wild-cat  pro- 
jects that  threatened  to  throw  into  disrepute  plans  for  building 

these  latest  harbingers  of  a  higher  stage  of  civilization. 
The  outcome  has  demonstrated  beyond  a  question  of  a  doubt 
that  well  located  and  well  designed  electric  railway  properties 
are  among  the  safest  investments  known  to  modern  financiers, 
and  there  are  hundreds  of  wealthy  men  in  Cleveland  and  the 

Central  West  who  made  their  fortunes  by  investing  in  Everett- 
Moore  and  other  traction  securities  in  the  early  days  of  the 

syndicate's  difficulties. 

CONNECTING  TRENTON,  N.  U  AND  DOYLESTOWN  AND 
EASTON,  PA. 

The  New  Jersey  &  Pennsylvania  Traction  Company's  exten- 
sion from  Yardley  to  Newtown,  Pa.,  is  expected  to  be  in  opera- 
tion early  in  June.  Two  cars  have  been  ordered  from  the 

Brill  Company,  of  Philadelphia,  for  delivery  by  May  i.  An- 
other car  will  follow  shortly  after  and  others  as  they  are 

needed.  The  general  specifications  call  for  a  car  37  ft.  over 
bumpers,  equipped  with  four  40-hp  motors,  Christensen  air 
brakes,  cross-seats,  enclosed  vestibules,  etc.  They  will  be  built 
largely  from  special  plans  evolved  by  General  Manager  Barry, 
of  the  New  Jersey  &  Pennsylvania  Company,  and  will  weigh 
about  20  tons  net.  The  road  will  run  entirely  over  private  right 
of  way  from  Yardley  to  Newtown,  Pa.,  and  there  will  be  less 
than  I  mile  of  the  7  miles  between  Newtown  and  Yardley 
where  the  grades, will  exceed  2  per  cent.  There  will  be  two 
short  sections  of  4  per  cent  grade  and  two  of  3  per  cent.  A 
30-ft.  right  of  way  has  been  purchased.  The  12  miles  from  the 
center  of  Trenton  to  Newtown  will  be  covered  in  about  40 
minutes,  and  the  fare  will  be  15  cents  for  the  entire  distance. 
The  completion  of  this  line  will  afford  connections  between 
Trenton,  N.  J.,  and  Doylestown,  Pa.,  26  miles,  and  through  to 
Easton,  Pa.,  with  the  completion  of  the  Philadelphia  &  Easton 
Railway  Company,  between  Doylestown  and  Easton. 

On  Feb.  10  a  disastrous  fire  occurred  in  the  borough  of 
Mornington,  New  Zealand,  by  which  the  power  station  and 

car  house  of  the  Mornington  Tramway  Com])any  were  de- 
stroyed. The  loss  is  estimatefl  by  Mr.  Eunson,  genera!  man- 

ager of  the  Mornington  Tramway  Company,  at  about  f  10,000. 
The  insurance  carried  on  the  property  was  £5,735.  The  road 
was  o])erated  by  cable  and  was  1)uilt  in  1883.  Negotiations  are 
pending  for  the  purchase  of  the  road  by  the  local  authorities, 
and  it  is  possible  that  these  negotiations  will  be  hastened  by 
the  fire.    In  this  case  electricity  will  probably  be  used. 

NOTES  ON  THE  VALTELLINA  20,000- VOLT  THREE-PHASE 

RAILWAY  IN  ITALY* 

i;V  WILLIAM  J.  HAxMiMLK  ' 

About  two  years  ago  1  had  the  pleasure  of  visiting  the  works 
of  Messrs.  Ganz  &  Company,  in  Buda-Pest,  Hungary,  and 
through  the  courtesy  of  Director  Otto  F.  Blathy,  I  was  given 

facilities  to  study  the  company's  20,000-volt  three-phase  system 
for  operating  electric  railroads.  In  September  last  I  embraced 
the  opportunity  of  visiting  the  generating  plant  and  railroad 
equipment  in  Northern  Italy. 

For  nearly  two  years  Ganz  &  Company  have  been  installing 
this  plant,  and  it  was  officially  started  up  Sept.  4,  1902 ;  and  this 
firm  and  the  Societa  della  Rete  Adriatica,  for  whom  the  work 
was  carried  out,  are  to  be  congratulated  upon  the  pluck  and 

I)erseverance  they  have  shown  in  grappling  with  the  well-nigh 
insuperable  difficulties  they  have  had  to  contend  with,  and  the 

very  able  manner  in  which  they  have  carried  out  this  stupen- 
dous undertaking.  It  represents  the  most  important  and  inter- 

esting electric  railway  installation  in  the  world,  and  it  is,  in- 
fleed,  remarkable  that  so  little  attention  has  been  given  by 
engineers,  especially  in  this  country,  to  this  important  and 
successful  effort  to  establish  long-distance  electric  railroading 
under  steam  railroad  conditions. 

I  visited  the  railway  early  in  September,  1902,  almost  simul- 
taneously with  the  starting  up  of  the  road,  and  spent  some 

days  traveling  over  the  entire  line;  and,  although  the  Lecco- 
Colico  section  was  not  being  electrically  operated  at  the  time 

of  my  visit,  all  the  rest  of  the  road  was ;  and  I  can  bear  testi- 
mony to  the  remarkable  success  of  the  operation  of  the  road, 

which  compared  very  favorably  in  smoothness  and  reliability  of 
running,  in  starting  and  stopping,  etc.,  with  any  road  I  am 
familiar  with,  either  here  or  abroad  ;  and  I  am  informed  that  the 
company  already  has  under  contemplation  the  equipment  of  the 
road  from  Lecco  to  Milan  in  addition  to  the  72  miles  already  in 

operation. 
This  railway  system  has  until  recently  been  operated  by 

steam,  and  is  known  as  the  Lecco-Sondrio  and  Chiavenna  Line. 
Enormous  difficulties  have  been  met  with  in  the  installation  of 

this  plant,  not  so  much  in  the  employment  of  the  initial  voltage 

of  20,000  volts,  but  in  dealing  with  the  difficulties  of  the  road- 
Ijed,  which,  as  in  all  Italian  roads,  is  execrable;  also  by  reason 
of  the  length  of  the  line,  the  problems  in  freight  and  passenger 
haulage,  the  very  large  number  of  tunnels  the  road  had  to  pass 
through,  the  high  winds  and  freshets  in  the  mountain  streams, 
and  the  difficulties  in  electrically  equipping  a  standard  gage 
road  of  72  miles  in  length  during  the  time  that  it  was  being 
constantly  operated  as  a  steam  road. 

The  power  house  represents  about  7400  hp,  with  facilities  for 
increasing  this  when  necessary.  The  plan  consists  of  three 
2000-hp  Shuckert  three-phase  alternators  of  the  revolving  field 

type,  supplying  20,000  volts  at  15  cycles;  these  are  direct  con- 
nected to  three  turbines  supplied  from  a  raceway  between  2 

miles  and  3  nule  in  length,  sections  of  which  are  open  cuts 
through  the  rock,  and  other  sections  being  through  tunnels. 
The  water  is  carried  to  the  head  stock  90  ft.  above  the  station 

and  delivered  at  the  rate  of  35  cubic  meters  ]km-  second. 
At  the  time  of  my  visit  but  one  alternator  was  being  used,  and 

it  was  claimed  that  this  could  be  made  sufficient  to  operate 
the  entire  road,  and  the  engineers  have  been  surprised  to  find 
they  would  have  such  a  very  large  reserve  of  power  above  all 

present  requirements. 
The  power  plant  is  placed  at  Morbegno,  9I-2  miles  from 

Colico,  or  15^  miles  from  Sondrio. 
The  three-phase  current  of  20,000  volts  is  connected  directly 

to  the  primary  line,  which  supplies  nine  sub-stations  equipped 

*  From  a  lecture  delivered  before  llie  Franklin  Institute,  Pliiladelphia, 
Feb.  12,  1903. 
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with  ten  300-k\v.  Ganz  transformers  ami  the  necessary 
switches,  arresters  and  motor-driven  ventilating  devices  for 
the  transformers.  At  these  sub-stations  the  current  is  stepped 
down  to  3000  ̂ 'olts  ;  these  stations  furnishing  current  to  the 

FIG.  1.— E.XPKESS  PASSENGER  TRAIN,  VALTELLINA  20,000-VOLT 
THREE-I'HASE  RAILROAD 

eleven  independent  sections  of  the  overhead  trolley  line — each 
about  6  miles  in  length.  Each  of  these  circuits  is  equipped 
with  fuses.  The  two  overhead  trolley  wires,  each  8  mm  in 
diameter,  represent  two  of  the  phases  and  the  track  the  third. 
The  line  insulators  have  five  petticoats,  decreasing  in  size  from 
top  to  bottom,  and  are  made  of  porcelain.  The  poles  are  of 
wood,  but  eventually  will  be  replaced  by  steel  poles. 
The  line  wire,  which  is  of  copper,  is  7  mm  in  diameter, 
and  was  doubly  insulated  and  flexibly  suspended. 

The  high-tension  20,000  feeders  were  carried  over  or 
around  all  tunnels,  some  thirty-two  in  number,  but  the 
3000-volt  trolley  wire  passed  through  all  tunnels,  Ijeing 
supported  from  the  roof  at  a  height  of  4.80  m.  Espeeial 
privileges  were  accorded  by  the  government  for  placing 
these  circuits  below  the  regulation  height  of  6  m,  where 
they  passed  through  the  tunnels,  and  it  was  found 

necessary  to  replace  the  lateral  suspension  by  a  longi- 
tudinal suspension,  owing  to  strains  originally  Ijreaking 

the  supporting  devices.  The  increase  of  speed  over  that 
employed  in  operating  the  road  by  steam  necessitated 

the  changing  of  the  pitch  of  the  road,  and  also  necessi- 
tated altering  the  trolley  circuit  to  prevent  the  trolleys 

striking  the  tunnel  sides.  There  are  seventeen  regular 
stations  and  eight  extra  stopping  places.  The  stations 

are  supplied  with  incandescent  lighting  from  the  rail- 
road power  plant  at  Morbegno  through  suitable  trans- 

formers. 

Passenger  and  freight  traffic  is  operated  indepen- 
dently.   The  types  of  these  cars  are  shown  in  the  ac- 

companying illustrations.  Figs,  i  and  2.    At  the  time  of  my 
inspection  they  had  ten  passenger  trains  and  two  freight,  and 
were  expecting,  in  addition,  three  more  passenger  and  two  more 
freight  trains. 

The  freight  locomotives  are  approximately  700  hp,  employ- 
ing four  motors,  and  are  capable  of  hauling  500  tons  on  the 

level  at  a  speed  of  19  m.  p.  h. 
The  passenger  locomotives  are  also  equipped  with  four 

primary  motors,  operated  in  parallel,  each  weighing  about  3^ 
tons,  and  representing  300  hp.  The  schedule  speed  is  about  37^ 
m.  p.  h.  on  the  level,  and  about  half  that  on  the  grade.  The  cars 
of  the  express  trains  carry  fifty  passengers,  and  the  local  cars 
each  sixty-four  passengers. 

The  trolleys,  which  take  the  3000-volt  current  direct  to  the 

motors,  consist  of  two  copper  rollers,  each  16  ins.  long  and 
having  a  diameter  of  3^^  ins.  These  rollers  are  mounted  in  the 
same  axial  line  and  have  steel  ball-bearings.  These  bearings, 
however,  do  not  have  any  current  passing  through  them,  it 

having  been  found  in  all  trolleys  with  ball-bearings  that 
the  passage  of  the  current  through  them  soon  pitted  and 
roughened  the  surfaces.  To  the  left  and  right  of  these 
pairs  of  rollers  are  coi^per  cones  about  8  ins.  long,  rigidly 
attached  to  the  trolley  support.  The  base  of  the  trolley 

is  supported  on  the  top  of  the  car,  and  has  a  long  hori- 
zontal hinge,  and  the  trolley  is  connected  to  the  piston  of 

an  air  cylinder  supplied  by  the  air  brake  apparatus  on  the 
train,  so  that  the  trolley  can  be  readily  raised  and  lowered 
— a  dash-pot  preventing  jar. 

Each  of  the  primary  or  high-tension  motors  has  its 
trolley  with  double  rollers.  The  current  is  taken  from  the 
two  rollers  by  collecting  brushes  running  in  contact  with 
graphite  collars,  against  which  they  are  held  by  spiral 
s])rings.  The  current  is  taken  from  these  trolleys  by 
highly  insulated  wires  inside  of  grounded  metallic  tubing, 
3000  volts  being  supplied  direct  to  the  motor.  Each  car 
is  mounted  on  two  four-wheel  trucks,  and  is  equipped  witli 

two  ■■primary"  and  two  ■■secondary"  induction  motors, 
there  being  in  all  four  motors  of  150  hp  each. 

The  rotors  each  weigh  about        tons.    The  air  gap  is 
onl}'  Ijetween  4  mm  and  5  mm. 

In  starting  up  a  train  or  climbing  up  a  grade  the  motors  are 

cnnnected  in  "cascade,"  or,  in  other  words,  while  the  3000-volt 
current  is  direct  connected  to  the  stationary  windings  of  the 

"primary"  motors  the  windings  of  their  ■■rotors,"  which  are 
designed  for  300  volts,  are  connected  to  the  stationary  wind- 

FIG -FREIGHT  LOCOMOTIVE,  VALTELLIN.\  20,000-VOLT, 
TIIREE-riTASE  RAILROAD 

ings  of  the  "secondary"  motors,  while  their  ■■rotors"  are  in  turn 
connected  to  a  fluid  resistance.  This  arrangement  gives  a 
speed  of  about  18;/  m.  p.  h.  The  controller  is  thrown  to  but 
two  positions — i.  e.,  half-speed  and  full-speed. 
When  the  handle  of  the  controller  (shown  in  Fig.  4)  is 

thrown  to  the  second  or  full-speed  position  the  stationary  fields 

of  the  two  "primary"  motors  are  then  thrown  directly  on  the 
line,  and  their  rotors  are  connected  to  the  fluid  resistances, 
which  are  slowly  cut  out  of  the  circuit.  In  the  meantime  the 

"secondary"  motors  have  been  cut  out  of  the  circuit.  This 
full-speed  arrangement  gives  approximately  zlV^  m.  p.  h. 

The  controllers  at  each  end  of  the  car  are  connected  me- 

chanically, and  the  high-tension  switches  are  connected  elec- 
trically.   A  special  device  renders  it  impossible  for  any  one 
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to  open  the  boxes  containing  the  high-tension  switching  ap- 
paratus until  a  key  has  been  removed  from  the  trolley  device ; 

and  this  key  cannot  be  removed  until  the  trolley  has  been 
lowered  and  the  circuit  thus  opened,  rendering  it  perfectly 
safe. 

A  high-tension  switch  carrying  the  3000-volt  primary  current 
is  shown  in  Fig.  3,  and  consists  of  a  horizontal  iron  plate 
pivoted  on  a  vertical  shaft  ending  in  a  rack  which  engages  a 
pinion  worked  by  a  crank.  The  plate  is  raised  Ijy  turning  the 
hand  crank — this  plate  having  six  porcelain-backed  bolts  with 
steatite  heads  mounted  on  the  upper  side. 

The  collecting  current  circuit  is  connected  to  three  copper 
sockets  sunk  in  porcelain  insulators,  the  cables  to  the  three 
motors  being  similarly  connected  to  three  sockets.    All  of  the 

FIG.  3.— PRIMARY  OR  MAIN-LINE  SWITCH  (.3000-VOLT) 

six  sockets  are  directly  above  the  plates,  which  are  raised  by 
the  crank.  The  insertion  of  the  bolts  into  the  sockets  estab- 

lishes a  perfect  connection,  and  on  their  withdrawal  a  rarefica- 
tion  of  the  air  is  produced,  which  to  some  extent  prevents  the 
formation  of  an  arc,  which  is  further  assisted  by  the  steatite 
heads. 

Reversal  of  the  current  to  the  motors  may  be  ef¥ected  by 
rotating  the  lower  switch-plate  on  its  vertical  axis.  A  relay 
placed  in  the  return  circuit  to  the  rails  causes  a  cutting  off 
of  the  current  to  the  motors  by  lowering  the  switch-plate 
should  a  safe  limit  be  exceeded.  A  special  device  is  also  pro- 

vided in  case  of  the  potential  falling,  due  to  a  break  in  the  line, 
by  means  of  which  device  the  3000-volt  trolley  circuit  is 
grounded. 

The  arrangement  employed  on  this  line  is  such  that  it  is 
impossible  for  two  trains  to  move  upon  the  same  section  of 
track  in  the  same  direction  at  the  same  time, as  each  train  leaves 
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the  section  behind  it  dead,  re-establishing  the  circuit  as  soon 
as  it  has  passed  into  the  next  block. 

The  signalling  system  employed,  when  set  against  an  ap- 
proaching train,  at  the  same  time  cuts  off  the  current  from  that 

partictdar  section  until  the  train  is  given  the  right  of  way. 
The  brakes  on  the  train  are  also  automatically  applied  the 

t  ! 

FIG.  4.— CONTROLLER.  VALTELLINA  RAILROAD 

luonient  the  train  endeavors  to  enter  a  section  over  which  the 

preceding  train  has  the  right  of  way. 

During  the  entire  time  of  operating  this  road  but  one  acci- 
dent has  occurred,  and  that  due  to  a  workman  forcing  the  door 

of  the  high-tension  box  open,  and  thus  somewhat  severely 
i)urning  his  arm. 

The  wires  of  Ijoth  the  field  and  rotor  windings  pass  longv- 
tudinally  through  insulated  tubes  in  the  iron.  The  ends  of  the 
w  inding  are  insulated  by  mica  and  protected  by  plates  or  caps 
l)olted  on,  and  the  windings  are  all  invisible.  The  motors  are 
direct-connected  to  the  axles.  By  this  I  mean  no  gearing  is 
employed.  The  axle  of  the  rotor  is  hollow,  the  internal 
diameter  being  8  ins.,  and  is  lined  with  brass.  The  car  axle, 
which  has  a  diameter  of  4  ins.,  passes  through  this  hollow  axle. 
The  circuits  to  the  three  collecting  rings  pass  through 

grooves  in  the  rotor  shaft,  and  the  rotor  shaft  and  car  wheel 
are  flexibly  connected,  thus  preventing  jarring  and  vibrating. 
The  smoothness  with  which  these  trains  were  started  and 

stopped  is  remarkable. 
At  one  end  of  the  rotor  is  a  driving  flange  which  is  con- 

nected to  the  driving  wheel  on  that  side  of  the  motor  through 
two  links,  one  of  which  acts  by  thrust  and  the  other  by  tension, 
the  two  stresses  being  of  equal  magnitude ;  at  the  other  end  of 
the  rotor  the  three  collector  rings,  upon  which  rest  the  three 
carbon  block  brushes  supplying  current  to  the  rotor. 
A  loo-volt  three-phase  motor  is  supplied  with  current 

through  an  S-kw  transformer  connected  to  the  line,  and  is  used 
for  compressing  the  air  for  the  air  brakes,  for  raising  and 
lowering  the  fluid  in  the  resistance  boxes,  and  for  raising  and 

lowering  the  trolleys  and  automatically  operating  the  high- 
tension  switches. 

A  circuit  from  the  same  transformer  supplies  current  for 
lighting  the  train.    It  was  found  that  the  low  periodicity  of  15 
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per  second  caused  such  noticeable  riucluation  in  the  hght  of  the 
ordinary  incandescent  lamp,  that  three-phase  or  three-filament 
lamps  were  made  by  both  the  Cruto  and  Ganz  Companies  for 
this  purpose,  and  are  being  very  successfully  employed.  I  saw 
lamps  of  both  of  these  types  tested  on  the  circuit,  and  the 

three-phase  lamps  were  remarkably  steady,  while  the  others 
were  not. 

The  liquid  rheostat  employed  on  these  cars  is  very  ingen- 
ious, and  has  given  very  satisfactory  service.  It  is  a  three- 

phase  rheostat,  and  consists  of  an  iron  box  with  three  wings 
to  it,  from  the  top  of  which  depend  three  separate  cylinders. 
Inside  of  each  cylinder  are  two  sets  of  iron  plates  which  arc 
rounded  at  the  lower  extremity,  and  vary  in  length.  The 
alternate  plates  are  connected  in  pairs,  the  current  entering  by 
one  plate  and  leaving  by  the  other;  the  sets  being  attached  to 
the  three  phases  of  the  low-tension  roller  circuits,  which  have 

The  operations  described  arc  repeated  in  securing  accelera- 
tion from  half  to  full  speed,  and  in  securing  retardation  from 

full  to  half  speed,  at  which  time  the  motors  operate  in  "cas- 
cade," as  already  described. 

The  Arcioni  three-phase  recording  wattmeter,  manufactured 
by  Camillo  Olivetti,  of  Ivrea,  Italy,  is  employed  to  register  the 
entire  output  of  the  Morbegno  plant.  This  wattmeter,  I  found, 
is  being  used  extensively  in  various  high-tension  plants 
throughout  Europe,  and  is  giving  very  great  satisfaction.  I 
know  of  no  instrument  for  this  class  of  work  which  has  given 
as  satisfactory  results.  No  oil  switches  are  employed  in  this 

plant,  ropes  being  used  to  pull  the  levers  attached  to  the  high- 
tension  switches  overhead;  and  to  these  are  attached  Siemen's 
horned  lightning  arresters. 

I  was  informed  that  no  lightning  has  ever  entered  the  station, 

and  the  protect'on  is  doubtless  due  to  the  very  interesting  light- 
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FIG.  5.— WIRING  PLAN  OF  MOTOR  CAR 

a  potential  of  only  300  volts.  A  cooling  device  is  attached  to 
these  rheostats. 

The  .sohitiun  employed  is  sodium  carbonate  contained  in  the 
lower  portion  of  the  outer  case.  The  upper  portion  of  this 
outer  case  is  supplied  with  compressed  air,  which,  on  being 
supplied  to  the  case,  in  a  greater  or  less  degree,  allows  the 
solution  to  rise  in  the  three  cylinders.  In  rising,  the  liquid 
comes  in  contact  with  the  iron  plates,  one  after  another,  thus 
cutting  the  resistance  out  of  the  circuit  to  a  greater  or  less 
degree,  dependent  upon  the  height  of  the  solution.  This  plan, 
it  will  be  readily  seen,  is  much  simpler  and  far  preferable  to 
the  raising  of  the  plates  out  of  the  liquid.  The  device  is  the 

result  of  extensive  experimentation,  and  permits  the  motor- 
driving  torque  to  be  kept  constant  during  acceleration.  The 
entire  height  through  which  the  solution  passes  is  less  than  a 
foot. 

The  exhaust  valve  is  the  lift  type  of  valve,  normally  kept 

open  by  a  spiral  spring,  and  the  valve  for  operating  the  rheo- 
stat is  compound-wound,  having  several  openings  through  it. 

On  being  operated  the  compound  valve  first  opens  a  clear  way 
for  the  compressed  air  to  the  cylinder  and  to  the  top  of  the 
piston,  which  compresses  the  spiral  spring  of  the  exhaust  valve 
already  referred  to,  and  closes  this  exhaust  valve.  The  air  then 
slowly  passes  through  a  small  throttled  aperture,  admitting  the 
air  to  the  outside  of  the  resistance  box  casing  at  a  low  pressure. 
When  half  speed  has  been  attained,  the  motion  of  the  trolley 

lever,  when  thrown  to  full  speed,  causes  the  air-cock  to  close 
the  throttling  aperture,  opening  another  aperture,  and  thus 
relieving  the  air  above  the  upper  surface  of  the  exhaust  valve 

piston,  permitting  the  compression  spring  of  this  valve  to  in- 
stantly open,  it  thus  throwing  in  instantly  the  whole  resistance. 

ning  arrester.  Three  jets  of  water  are  thrown  into  the  air, 
each  jet  coming  within  a  short  distance  of  a  tap  taken  from  one 
of  the  three-phase  lines  of  the  high-tension  circuit.  Any  light- 

ning disturbance  passing  over  the  line  will  jump  across  the 
intervening  air  space,  and  pass  through  the  water  to  the 
ground.  The  device  is  most  simple,  and  thus  far  has  proved 
very  effective. 

In  preparing  the  data  on  this  most  interesting  engineering 
development,  I  am  very  much  indebted  to  Director  Otto  F. 
Blathy  and  Mr.  Kando,  chief  engineer,  to  whom  the  success 
of  this  system  is  largely  due,  and  to  Lello  Pontecorvo,  one 
of  the  engineers  of  the  Ganz  Company,  in  charge  of  the  work, 
who  very  courteously  took  me  over  the  road,  through  the 

power  house,  etc.,  and  furnished  me  with  many  of  the  engineer- 
ing details.  The  illustrations  which  I  have  presented  are  from 

photographs  made  by  myself,  and  from  photographs  and 
drawings  furnished  by  the  Ganz  Company. 

The  right  of  Ohio  interurban  roads  to  acquire  property  by 
condemnation  proceedings  has  again  been  demonstrated  in  a 
recent  suit  brought  by  the  Cincinnati,  Milford  &  Loveland 
Traction  Company  to  condemn  a  right  of  way.  The  attorney 
for  the  property  owner  set  up  the  demurrer  that  the  company 

had  been  incorporated  as  a  "street"  or  "electric"  railroad,  doing 
interurban  business,  and  that  to  have  the  right  to  condemn  it 

should  have  been  incorporated  as  an  "interurban"  road.  The 
court  held  that  all  railroads  operating  outside  of  municipal 
corporations  and  between  cities  and  villages  with  motive  power 
other  than  that  furnished  by  animals  have  the  right  to  condemn 
right  of  way  along  the  highways  and  through  private  property 
outside  of  municipal  corporations. 
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NOTES  ON  PIPE  FITTING 

BY  W.  H.  RIPLEY 

The  screwed-flange  style  of  steam  piping  connection  will 
probably  continue  to  be  most  generally  used,  because  of  the 
considerably  higher  cost  of  the  various  other  styles  of  joint. 
A  concession  to  the  popular  belief  that  a  threaded  joint  must 
leak  is  found  in  the  survival  of  the  caulking  recess  at  the  back 
of  the  flange.  This  recess  is  seldom  made  use  cf  except  that  it 
is  sometimes  filled  with  lead  or  copper  wire  in  an  attempt  to 

stop  the  blowing  along  the  threads  that  is  common  in  high- 
pressure  work  of  the  ordinary  character. 

High-pressure  steam,  blowing  along  threads,  will  quickly 
cut  them  away  until  blowing  occurs  all  around  the  pipe,  which 
may  result,  as  the  writer  has  seen  it  do,  in  the  pipe  pulling  out 
of  the  flange.  Vibration  of  the  line,  or  the  shock  of  a  body 

of  water  passing  through,  may  complete  this  destruction  with- 
out warning. 

It  is  a  common  saying  among  pipe  fitters  that  three  or  four 
threads  will  hold  a  pipe.  This  belief  is  founded  on  the  as- 

sumption that  the  cross-sectional  area  of  the  bases  of  three 
threads  is  sufficient  to  resist,  in  shear,  any  stress  to  which  the 
pipe  will  be  subjected.  The  practical  result  from  this  reckless 
assumption  is  that  most  pipe  fitters  run  a  flange  on  until  the 
pipe  edge  is  within  three  or  four  threads  of  the  face  of  the 
flange  and  stop.  In  fact  it  is  laid  down  as  a  rule  in  some  hand- 

books that  the  pipe  should  never  be  run  through  to  the  face  of 
the  flange.  If  the  threads  are  good  on  both  flange  and  pipe, 

and  the  tapers  of  both  happe'n  to  agree  throughout,  this  may 
give  a  tight  joint  at  first,  but  it  soon  begins  to  leak  when  sub- 

jected to  vibration  under  pressure.  Probably  the  leaky  member 
is  then  taken  down  and  peened.  This  ]iounding  of  the  pipe  is 
injurious  to  the  end  fibres,  and  seldom  results  in  permanent 
tightness,  as  the  steam  always  has  access  to  the  threads  at  the 
end  of  the  pipe. 

The  following  procedure  is  one  which,  with  careful  erecting, 
will  give  joints  that  are  permanently  tight: 

(1)  The  threading  of  the  pipe  end  should  be  carried  back 
slightly  more  than  the  threaded  depth  of  the  flange,  care  being 
taken  to  have  the  tapers  of  the  two  agree  throughout. 

(2)  The  pipe  should  be  run  through  the  flange  practically 
"to  refusal." 

(3)  Flange  and  pipe  end  should  be  faced  off  together. 
The  gasket  should  be  of  such  size  as  will  cover  the  joint 

])etween  the  pipe  end  and  the  flange. 
The  best  form  of  flange  for  use  with  140  lbs.  pressure,  or 

above,  is  the  one  with  raised  bearing  face,  as  this  form  gives  a 
certain  amount  of  flexibility  in  approaching  the  faces,  is  easiest 
to  adjust  the  gasket  on,  and  makes  possible  a  good  distribution 
of  the  bolt  tension.  It  also  has  the  advantage  over  a  plain 
flange  face,  that  it  is  easier  to  give  it  a  bevel,  if  necessary,  to 
fit  any  special  situation. 

Steel  flanges  are  capable  of  giving  better  distribution  of 
bolt  pressure  than  iron,  as  they  are  somewhat  lighter  and  more 
flexible  for  the  same  pressures.  They  are  liable,  however,  to  be 

"dished"  by  unskillful  handling. 
The  tightness  and  permanence  of  a  high-pressure  steam  line 

depend  much  more  on  the  skill  of  the  fitters  than  upon  the 
style  or  quality  of  its  materials.  Frequently  we  find  an  old  line 
of  standard  weight  pipe  and  fittings  that  has  operated  for  years 
without  giving  trouble.  As  soon  as  we  attempt  to  remove  parts 
or  disturb  it  in  any  way  it  begins  to  fail.  The  writer  once  saw 
a  line  of  this  description  in  process  of  removal.  Fitters  would 
remove  a  couple  of  lengths  during  the  day,  and  the  following 
night  a  couple  more  lengths  would  go  to  pieces,  so  that  a  large 
part  of  the  work  of  removal  was  done  by  the  line  itself.  Under 
the  influence  of  vibration  and  local  expansion  and  contraction, 
this  old  line  had  gradually  adjusted  itself  to  all  the  various 
Stresses  and  strains  of  its  daily  work.    These  adjustments, 

extending  from  boiler  nozzle  to  engine  throttle,  were  disturbed 
by  the  removal  of  one  member  of  the  structure,  and  rapid 
destruction  overtook  the  rest. 

It  is  well  when  rebuilding  old  steam  plants  to  go  to  consider- 
able expense  and  inconvenience  rather  than  attempt  to  make 

additions  or  subtractions  about  the  old  piping.  It  should  not 
be  connected  into  the  new  system  even  at  the  same  steam  pres- 

sure, and  certainly  not  by  a  reducing  valve  connection  to 
higher  pressure  mains.  It  will  always  be  found  possible, 
although  sometimes  involving  extra  expense,  to  operate  new 
boilers  and  a  new  steam  line  as  an  independent  plant.  New 
boilers  will  stand  forcing,  and  the  general  scheme  should  be  to 
replace  as  much  as  possible  of  the  old  plant  before  any  of  it 

is  removed.  In  order  to  have  a  new'"'  piping  job  as  free  as 
possible  from  unnecessary  stresses,  it  should  be  given  every 

facility  for  adjusting  its  position  when  first  put  under  pres- 
sure. The  first  tightening  of  bolts 

should  not  be  carried  any  farther 

than  is  possible  with  a  short  lev- 
erage, say  about  lYz  ft.,  on  the 

wrench,  the  final  tightening  being 
done  while  piping  is  hot,  though, 

])referably,  not  under  full  gate  of steam. 

The  tendency  of  a  bend  is  to 

straighten  out  when  under  pres- 
sure. The  writer  has  seen  an 

y^-\n.  U  bend,  divided  at  the  mid- 

dle, straighten  u])  at  the  middle 
flanges  with  a  report  like  a  gun, 
wlien  steam  was  turned  into  it. 

It  is  quite  oljvious  that  flanges 
should  be  brought  together  with 

stress  on  as  many  bolts  as  pos- 
sible, yet,  unless  watched,  many 

steam  fitters  will  draw  up  each  bolt  in  succession  as  tight  as 

possible. The  use  of  graphite  on  bolts  is  quite  common.  It  is  usual 
to  mix  it  with  oil  and  apply  with  a  brush.  This  mixture  will 
bake  hard  in  use,  and  will  make  it  almost  impossible  to  le- 
move  the  nut.  A  l;etter  way  to  use  graphite  is  to  polish  the 
threads  with  the  finest  size,  using  a  shoe  brush  and  no  oil. 

It  is  a  cheap  precaution  to  wash  out  each  fitting  and  length 
of  pipe  before  erection,  as  sand  will  collect  under  the  valve 
g;ates  and  travel  into  the  engine.  Every  piece  of  pipe  should 
be  looked  through  for  possible  obstructions.  The  writer  once 
found  a  cast-iron  center  in  a  14-in.  bend,  held  in  place  bv  four 
set  screws — an  effective  projectile  with  160  llxs.  steam  pressure 
behind  it ! 

Inspection  of  fittings  should  be  made  with  the  aid  of  a 

narrow  cape  chisel,  a  2-lb.  hammer,  several  files  and  some  stiff 
wire.  A  clean  open  gas  hole  in  a  flange  may  be  unobjection- 

able if  it  does  not  involve  two  bolt  holes  or  extend  into  the 

wall  of  the  fitting.  Sandy  spots  and  cold  shuts,  however, 

should  be  thoroughly  explored  with  a  wire  and  chisel,  to  de- 
termine the  extent  of  the  defect  and  the  character  of  the  metal. 

If  the  iron  is  weldablc  at  the  spot  it  is  quite  likely  to  be  good 
inside.  Anchors  should  be  examined  by  filing  off  some  of  the 
boss  and  noting  the  character  of  the  union  between  anchor  and 
metal. 

Cast-iron  fittings  should  always  be  subnn'tted  to  the  ins])ector 
unpaintcd.  The  writer  once  found  a  gas  hole,  neatly  filled  with 
2  lbs.  of  babbitt,  in  the  fl;ingc  of  a  beautifully  filled  and  jiainUMl 

I'U'E  A.\D  GASKET 

The  stockholders  of  the  TToiioluln  Rapid  Transit  &  Land 
Company,  of  Honolulu,  Hawaii,  have  approved  the  proposed 
purchase  of  the  rights  and  property  of  the  Hawaiian  Tramway Company. 
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WATTMETERS  ON  EUROPEAN  CARS 

Several  of  the  Continental  street  railway  companies  are 
employing  wattmeters  on  the  cars  to  measure  the  amount  of 
current  taken  by  the  motorman,  and  are  offering  rewards  to 

their  motormen  for  an  economical  use  of  current.  The  Magde- 
burg Tramway  Company  is  one  which  has  adopted  this  prac- 
tice. This  company  equipped  two  cars  with  wattmeters,  July, 

1901,  without  the  knowledge  of  the  motormen,  and  different 
motormen  were  assigned  to  these  cars  to  see  whether  there 

was  any  important  difference  between  them  in  current  con- 
sumption. The  results  were  so  startling  that  the  company 

decided  to  introduce  wattmeters  in  a  more  general  way.  It  was 

not  considered  necessa,'  '  to  equip  all  of  the  cars  with  watt- 
meters, but  forty-two  were  purchased  for  the  total  equipment 

of  130  cars,  and  all  the  cars  were  arranged  so  that  the  meters 
could  be  changed  from  one  car  to  another  so  as  to  test  each 

motorman  for  about  one-third  of  his  time.  The  cost  of  making 
this  installation  was  as  follows  : 

Forty-two  meters,  at  145  M.  ($38.50)  each  .6,090.00  M.,  or  $1,522.00 
Alterations  to  130  motor  cars  for  mounting 
wattmeters    552.50  M.,  or  138.12 

Repair  apparatus  for  wattmeters  consisting  of: 
Liquid  resistance  for  50  amps   47.50  M.,  or  11.88 
Switchboard  with  volt  and  ammeters  for 

600  volts  and  100  amps   480.00  M.,  or  120.00 
Miscellaneous    repair    tools,    including  a 

lathe  and  drill    400.00  M.,  or  100.00 

7,570.00  M.,  or  $1,892.00 

The  cars  are  of  three  different  types,  viz.,  ninety-seven 
single-truck  cars,  weighing  8.2  tonnes  (18,000  lbs.)  each; 
thirteen  single-truck  cars,  weighing  9.38  tonnes  (20,600  lbs.) 
each;  twenty  double-truck  cars,  weighing  10.82  tonnes  (23.800 
lbs.)  each. 

The  readings  on  the  wattmeter  are  taken  by  the  depot  super- 
intendent each  morning  before  the  motor  car  is  put  in  service, 

and  each  time  the  crews  are  changed,  and  reported  to  the 
head  office,  where  the  amount  of  power  used  is  compared  and 
the  relative  efficiency  of  the  different  men  is  determined.  The 

basis  of  comparison  used  is  the  tonne-kilometer  or  ton  mile. 
As  the  amount  of  power  required  varies  not  only  with  the  type 
of  car  used,  but  also  with  the  line  on  which  the  car  is  run,  it 
was  necessary  to  adopt  certain  formulae  or  constants  by  which 

the  final  figures  could  1)e  computed.  This  was  done  by  obtain- 
ing averages  for  the  different  sized  cars  and  for  the  different 

lines.  For  instance,  it  was  found  that  on  a  certain  route  the 
average  consumption  per  car  was  as  follows : 

For  the  first  type  of  car  mentioned  48.29  watt-hours  per  tonne 
kilometer  (70.24  watt-hours  per  ton  mile). 

For  the  second  type  of  car  mentioned  45.71  watt-hours  per  tonne 
kilometer  (66.49  watt-hours  per  ton  mile). 

For  the  third  type  of  car  mentioned  37.72  watt-hours  per  tonne 
kilometer  (54.86  watt-hours  per  ton  mile). 

The  cars  are  reduced  to  a  given  basis,  therefore,  by  taking 
the  second  type  as  the  standard,  and  subtracting  5.35  per  cent 
from  the  readings  obtained  with  first  type  of  car,  and  by 
adding  21.18  per  cent  to  the  readings  obtained  with  the  third 
type  of  cars. 

The  same  plan  was  followed  with  different  lines,  as  it  was 

found  that  the  lines  varied  from  44.851  to  46.592  watt-hours 
per  tonne  kilometer.  Readings  on  the  different  lines  are  there- 

fore reduced  to  a  common  basis  by  adding  or  subtracting  from 
the  readings  given  by  the  wattmeters  the  proper  percentage. 
When  this  is  done  it  is  an  easy  matter  to  make  a  direct  com- 

parison of  the  efficiency  of  the  difTerent  motormen.  The  men 
are  then  classified  according  to  their  records  during  each 
quarter,  and  the  twenty-five  motormen  who  make  the  poorest 
showing  and  who  average  about  15  per  cent  of  the  total  number 
are  warned.  Tf  a  man  receives  three  warnings  he  is  either  dis- 

charged or  his  wages  are  cut  down. 
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On  the  other  hand,  prizes  are  offered  to  the  thirty-five 
motormen  (about  21  per  cent  in  number)  who  show  the  best 
results.  This  practice  has  sensibly  cut  down  the  output  demand 
from  the  station,  as  shown  by  the  following  table  of  watt-hours 
per  tonne-kilometer  for  unloaded  cars  during  1901 : 

First  quarter    67.086 
Second  quarter    59-495 
Third  quarter    56.128 
Fourth  quarter    62.260 
Average  for  the  year   61.242 

The  method  of  computing  the  prizes  to  be  awarded  is  as  fol- 
lows :  The  expense  of  conducting  the  system  including  the 

interest  and  cost  of  renewals  of  the  wattmeters,  is  first  de- 
ducted from  the  saving  effected.  This  cost  is  estimated  as 

follows : 

Twenty   per   cent  of  the   original   cost  for 
interest  and  renewal  account   378.50  M.,  or  $94.62 

Cost  of  repairs   121.50  M.,  or  30.37 
Increase  in  clerical  force  as  a  result  of  the 
system    450.00  M.,  or  112.50 

Total   950.00  M.,  or  $287.50 

After  making  this  deduction  10  per  cent  of  the  money  saving 
effected  by  the  system  was  last  year  distributed  as  prizes 

among  the  thirty-five  conductors  mentioned.  The  amount 
given  each  motorman  was  proportioned  to  his  record,  the 
lowest  was  5  marks  ($1.25),  and  the  highest  was  78  marks 
($19.50). 
Thomson  wattmeters  are  used.  They  are  placed  under  the 

seats,  and  by  means  of  a  small  door  can  be  read  from  the  out- 
side of  the  car.  They  are  calculated  for  100  amps.  500  volts, 

and  a  great  deal  of  care  has  been  taken  to  flexibly  suspend  them 
so  that  they  are  not  affected  by  the  jolting  of  the  car.  The 
armature  is  very  light,  and  a  considerable  amount  of  iron  is 

used  to  give  a  strong  magnetic  field.  The  wattmeters  are  dis- 
mounted every  four  weeks  or  six  weeks,  cleaned,  repaired  and 

calibrated  with  the  aid  of  a  rheostat. 

The  result  of  the  introduction  of  this  system,  which  has 
been  in  use  since  April  i,  1902,  has  been  very  satisfactory. 
The  average  reduction  in  current  has  been  as  follows :  During 

the  second  quarter  of  1902,  51.62  watt-hours  per  car  kilometer; 
during  the  third  quarter  of  1902,  47.14  watt-hours  per  car  kilo- meter. 

The  net  economy  realized,  after  the  deductions  for  cost  of 
operation  mentioned  above  and  the  prizes  to  the  motormen,  was 
as  follows,  estimating  the  cost  of  power  at  9  pf.,  or  2j4  cents 

per  kilowatt-hour: 
Second  quarter  of  1902.   7.128.86  M.,  or  $1,782.22 
Third  quarter  of  1902   8,955.95       or  2,238.99 

PR.\CTICE  .\T  RHEIMS 

The  Rheims  Tramways  Company  has  also  been  experiment- 
ing with  wattmeters  and  has  been  giving  prizes  for  the  most 

efficient  operation  of  cars.  It  combines  this  practice,  however, 
with  that  of  giving  prizes  based  on  the  nuniber  of  passengers 
carried  by  the  cars,  and  divides  both  prizes  equally  among  the 
motormen  and  conductors,  so  that  each  will  have  an  interest  in 

making  a  good  record.  It  is  argued  that  the  conductor  can 
assist  the  motorman  in  saving  current  by  not  compelling  him 

to  make  unnecessary  stops ;  at  the  same  time  it  is  thought  ad- 
visable to  couple  the  prize  for  economy  of  current  with  one 

based  on  the  number  of  passengers  carried  so  that  the  motor- 
man  will  not  run  by  passengers  in  order  to  better  his  current- 
consumption  record. 

The  prize  based  on  receipts  is  one-tenth  of  the  receipts  above 
40  centimes  per  car  kilometer  (12.8  cents  per  car  mile),  and  is 
awarded  every  three  months  from  the  records  of  the  previous 
quarter.  The  motormen  receive  half  of  the  amount  while  the 
conductors  divide  the  other  half  proportionately  to  their 
receipts. 

STREET  RAILWAY  JOURNAL. 
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The  prizes  for  economy  of  current  are  distributed  to  tlie 
employees  each  year  and  as  follows ; 
300  francs  ($60 j  for  an  average  consumption  of  465  watt-hours 

per  car-kilometer,  or  744  watt-hours  per  car-mile. 
600  francs  ($120)  for  an  average  consumption  of  455  watt-hours 

per  car-kilometer,  or  728  watt-hours  per  car-mile. 
1,000  francs  ($200)  for  an  average  consumption  of  445  watt-hours 

per  car-kilometer,  or  708  watt-hours  per  car-mile. 
1,600  francs  ($320)  for  an  average  consumption  of  435  watt-hours 

per  car-kilometer,  or  692  watt-hours  per  car-mile. 
2,500  francs  ($500)  for  an  average  consumption  of  425  watt-hours 

per  car-kilometer,  or  676  watt-hours  per  car-mile. 
The  number  of  motormen  employed  is  fifty  in  winter  and 

sixty  in  summer.    The  cars  weigh  empty  7  tons  each. 
Half  of  the  prize  for  economy  of  current  is  divided  equally 

among  all  of  the  conductors,  the  other  half  is  divided  among 
the  motormen  proportionally  to  a  coefficient  based  on  their  indi- 

vidual records  of  consumption.  The  average  consumption  for 
each  quarter  is  first  obtained  by  taking  the  total  consumption 
of  the  cars,  as  given  by  the  wattmeter  at  the  station,  and 
dividing  this  sum  by  the  total  number  of  car  kilometers.  The 
efficiency  of  each  motorman  is  then  determined  as  follows : 

The  company  has  six  cars  equipped  with  Thomson  watt- 
meters, and  the  motormen  take  turns  in  running  them,  one  day 

with  each  of  these  cars.  The  consumption  during  these  days  is 
recorded.  At  the  end  of  the  quarter,  therefore,  each  motorman 
has  operated  a  registering  car  for  a  numl)er  of  times,  and  the 

average  for  the  figures  obtained  is  taken  as  his  efficiency  co- 
efficient. It  is  found  that  this  practice  with  the  registering  car 

is  an  excellent  thing,  as  it  teaches  the  men  the  proper  way  of 
economizing  power.  By  the  plan  followed  also  it  will  be 
noticed  that  each  man  is  also  interested  in  saving  current 
whether  he  is  running  a  car  ec^uipped  with  wattmeters  or  not, 
as  the  bonus  for  the  entire  force  depends  on  the  total  con- 

sumption. It  is  found  in  practice  that  a  wasteful  motorman 
will  consequently  be  the  subject  of  remonstrances  and  com- 

plaints from  both  motormen  and  conductors.  The  company 
considers  it  indispensible  to  interest  the  conductors  in  the 
economy  of  current  and  the  motormen  in  the  subject  of  gross 
:  eceipts. 

The  results  show  a  very  large  difference  in  the  consumption 
of  current  between  the  motormen  with  the  same  car  on  the 

same  line,  ranging  from  425  watt-hours  to  675  watt-hours  per 
car  kilometer. 

The  Union  Internationale  de  Tramways  et  de  Chemins  de 

Fer  d'lnteret  local  has  prepared  a  full  account  of  the  practice 
of  both  of  these  companies,  with  the  blanks  used  by  the  Magde- 

burg Company,  and  is  sending  copies  to  the  members  of  the 
association. 

PAINTING  SPECIFICATIONS 

BY  H.  ARNOLD  FRENCH 

In  drawing  up  specifications  for  new  cars  for  street  rail- 
way equipment  the  matter  of  painting  seems  sometimes  to  at- 
tract but  passing  notice,  judging  from  the  little  space  allowed 

for  the  details  of  this  portion  of  the  contract. 
The  smallest  detail  is  seldom  omitted  in  the  arrangement  of 

the  wood  and  iron  specifications  in  order  that  the  prospective 
cars  may  be  made  symmetrical  and  strong,  and  yet  it  often 
happens  that  no  adequate  provision  is  made  to  insure  their 

protection  with  proper  paint.  It  is  generally  decreed  that  "this 
part  is  to  have  two  good  coats  of  paint,"  or  "to  be  followed 
by  three  coats  of  good  varnish."  .Sucli  instructions,  however, 
signify  nothing  and  only  give  tlic  contractor  very  liberal  scope 

Mn'thin  which  he  can  fulfill  this  part  of  the  contract,  and  yet  use 
some  very  poor  material.  This  is  owing  to  the  fact  that  paint 
can  be  j^roduced  by  comiiomiding  luisnitablc  ingredients  and 
still  1)0  good  of  its  kind. 

A  contractor  cannot  reasonably  be  expected  to  furnish  ex- 
pensive paint  material  when  he  can  apparently  produce  as 

good  work  by  using  cheaper  material  unless  he  specifically 
agrees  to  use  the  better  quality.  If  the  details  of  the  painting 

part  of  a  contract  are  carelessly  left  incomplete  a  railway  com- 
pany can  have  no  grounds  for  complaint  if  in  the  course  of  a 

few  montlis  the  painting  proves  to  be  unsatisfactory.  It  is 
quite  plain  to  see  that  this  neglect  will  offer  an  inducement  to 
bidders  who  would  take  the  contract  at  a  low  figure,  knowing 
all  the  time  that  this  would  present  a  vulnerable  point  of  attack 
for  making  good  the  anticipated  loss. 

It  would  certainly  cause  a  manager  some  anxiety  when  the 
arrangement  of  the  specifications  was  in  progress  if  he  could 
only  foresee  the  possibilities  of  subsequent  losses  incurred  by 
the  oxidizing  of  iron  parts,  the  decomposition  of  unprotected 

wood,  interrupted  electrical  arrangements — to  say  nothing  of 
the  loss  made  possible  by  the  cars  being  prematurely  taken  out 
of  service  to  rectify  the  results  of  an  inadvertently  constructed 
contract ;  nor  would  it  guarantee  the  best  results  to  specifically 

state  in  a  contract  that  Green's  paint  and  Copal's  varnish  were 
to  be  used  if  more  definite  demands  were  not  added.  A  glance 

into  Copal's  varnish  catalogue  would  show  that  ten  or  more 
grades  were  listed  therein,  ranging  in  price  from  $5  to  50  cents 
per  gallon.  Any  one  of  these  varnishes  could  be  used  in  this 
case  Avithout  any  violation  of  the  contract  Avhatever.  In  all 
probability  the  contractor  would  not  be  so  unwise  as  to  use 
either  the  50-cent  or  70-cent  grades  on  the  exterior  of  cars, 
their  presence  would  be  too  apparent;  but  it  is  fair  to  presume 
that  for  business  reasons  he  would  not  be  likely  to  furnish  the 
most  expensive  quality,  which,  by  the  way,  is  the  most 

economical  for  street  cars.  The  grade  of  Copal's  varnish  re- 
quired should  be  explicitly  stated  in  the  contract — presumably 

it  would  be  the  grade  used  in  the  repair  shop.  The  failure  to 
furnish  this  particular  grade  would  doubtless  be  detected  by  the 

company's  master  painter,  owing  to  his  familiarity  with  its 
action  when  applied  to  the  cars.  The  same  caution  should  be 

exercised  in  regard  to  all  paint  material  specified  in  the  con- 
tract, and  by  following  it  closely  satisfactory  results  may  be 

expected. 
If  the  painting  specifications  submitted  by  ten  master  car- 

penters, located  in  widely  separated  parts  of  the  country,  were 

brought  together  they  would  probably  represent  a  unique  col- 
lection, remarkable  chiefly  for  their  dissimilarity;  and  yet  this 

diversity  would  not  seem  so  strange  after  all  if  the  cause  is 
explained.  It  would  not  in  every  respect  be  a  complication  of 
opinions,  but  the  results  of  tests  and  experiments  made  in  their 
several  localities.  Climatic  conditions,  nature  of  the  soil,  and 

the  proximity  of  salt  water,  are  conditions  which  would  have 

different  chemical  effects  upon  paint  and  varnish.  This  neces- 
sarily rec|uires  that  gums,  i^igments  and  vehicles  should  be 

assembled  in  proportions  suitable  to  the  existing  conditions. 

For  instance,  it  is  reasonable  to  suppose  that  a  varnish  contain- 
ing an  excess  of  oil  would  withstand  the  influence  of  an  alkaline 

soil,  which  exists  in  parts  of  the  West,  longer  than  a  varnish 
with  less  oil  in  it.  A  varnisli  that  would  do  good  service  in 

Chicago  might  not  do  so  well  in  New  York  or  Boston.  To 
secure  the  best  results  paint  material  and  the  method  of  its 
application  nnist  be  accommodated  to  the  section  of  the  country 
where  it  is  to  lie  used,  and  this  cannot  be  accomplished  except 

local  testing  and  experimenting. 
In  view  of  these  facts  a  standard  method  of  car  painting, 

sucli  as  has  been  suggested  and  recommended  by  a  committee 
appninted  liv  the  American  Street  Railway  Association  at 
Detroit  last  October,  is  obviously  impracticable.  Supposing 

that  car  iiainling  specifications  are  copied  entirely  from  this 
standard — as  no  doubt  will  be  done  by  some  managers  who 

never  consult  the  master  painter  in  the  matter — what  would  be 
the  result?  This  scheme  might  work  satisfactorily  in  Wor- 

cester, but  sdiuc  other  iiicthiHl  might  give  better  resuUs  in  New 
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Orleans.  This  country  is  a  large  one,  and  the  introduction  of 

any  particular  method  of  car  painting  with  the  expectation  of 

its  becoming  popular  throughout  this  vast  territory  must  meet 
with  indifferent  success. 

A  wise  manager  could  do  no  better  than  to  allow  the  master 

painter  to  be  the  judge  of  what  material  and  what  methods  of 

application  are  essential  for  their  particular  locality.  The 

painter  is  from  experience  best  fitted  for  this  work,  and  should 

be  required  to  draw  up  all  of  the  painting  specifications  for 

prospective  new  cars.  This  places  the  responsibility  where  it 
belongs,  and  in  the  event  of  any  question  arising  subsequently 
on  account  of  inferior  painting  on  new  cars  received  he  will  be 
in  a  position  to  answer  it  intelligently. 

 ^>  

THE  FRANCHISE  CONDITIONS  OF  THE  TORONTO  RAILWAY 

COMPANY 

The  franchise  conditions  and  results  secured  by  the  street 

railway  system  in  Toronto,  Canada,  are  so  frequently  cited  in 

this  country  as  examples  to  copy  or  avoid,  when  franchise  con- 
ditions are  considered,  that  a  brief  summary  of  the  actual  con- 
ditions under  which  the  Toronto  Railway  Company  operates 

will  be  of  interest. 

The  Toronto  Railway  Company  was  organized  in  September, 

1891,  by  George  W.  Keily  and  William  McKenzie,  of  Toronto; 

Henry  A.  Everett,  of  Cleveland,  and  Chauncey  C.  Woodworth, 
of  Rochester,  to  take  over  from  the  city  of  Toronto  the  opera- 

tion of  its  street  railway  system.  A  short  time  previous  to  the 

organization  of  the  company  the  city  of  Toronto  had  come  into 

possession,  through  the  expiration  of  the  franchise  of  the 

Toronto  Street  Railway  Company,  of  its  property.  This  fran- 
chise was  granted  in  1861  for  thirty  years,  and  provided  that 

upon  its  expiration  the  city  could  assume  ownership  of  its 

property  upon  payment  of  its  value,  to  be  determined  by  arbi- 
tration. At  the  time  of  taking  over  the  road  was  being  operated 

by  horse-power,  and  included  68.71  miles  of  track,  laid  with 
25-lb.  and  30-lb.  rail,  ninety  single-horse  box  cars,  fifty-six 

single-horse  open  cars,  ninety-nine  'buses,  forty  sleighs,  1372 
horses,  several  pieces  of  real  estate  with  buildings.  For  this 
property  the  arbitrators  awarded  the  Toronto  Street  Railway 
Company  the  sum  of  $1,453,788. 

$2,000,000  and  $3,000,000,  15  per  cent;  on  all  over  $3,000,000, 
20  per  cent. 

The  fares  provided  for  are  as  follows :  Cash  fares,  5  cents,  good 
all  day,  except  after  midnight ;  tickets,  25  for  $1.00,  good  all  day,  ex- 

cept after  midnight;  tickets,  6  for  25  cents,  good  all  day,  except  af- 
ter midnight;  tickets,  8  for  25  cents,  good  only  between  the  time 

when  cars  begin  running  to  8  a.  m.,  and  between  5  p.  m.  and  6.30  p. 
m. ;  tickets,  7  for  25  cents,  good  only  on  Sunday  and  at  the  hours  at 
which  the  8-for-25-cent  tickets  are  valid ;  tickets,  10  for  25  cents, 
good  only  for  children  under  nine  years  of  age  (infants  in  arms 
carried  free)  and  for  school  children  between  8  a.  m.  and  5  p.  m. 
on  school  days. 

Fares  on  cars  after  midnight  are  10  cents. 
Every  passenger  whether  paying  a  ticket  or  cash  fare  is  entitled 

to  a  transfer  for  a  continuous  journey  to  any  point  on  the  line. 
No  employee  shall  work  more  than  ten  hours  a  day  or  sixty 

hours  a  week,  or  more  than  six  days  a  week,  and  no  adult  employee 
shall  be  paid  less  than  15  cents  an  hour. 

The  earnings,  operating  expenses  and  passengers  carried  by 

the  company  during  the  last  ten  years  is  shown  by  the  accom- 

panying table : 
The  report  for  the  year  ending  Dec.  31,  1902,  shows  that  the 

amount  paid  to  the  city  during  that  time  was  $255,551.07,  of 
which  $220,188  was  the  gross  receipts  and  pavement  charge, 
and  $14,846  was  a  personal  tax.  This  was  made  up  of  $13,046, 
the  local  rate  on  real  estate  and  buildings,  and  $1,800  on  rails, 

poles  and  wires. 

At  the  beginning  of  the  company's  franchise  the  only  taxes 
i;  was  called  upon  to  pay,  in  addition  to  the  percentage  on  re- 

ceipts and  the  "pavement  charge,"  were  the  school  taxes,  which 
were  especially  included  in  the  franchise,  and  the  ordinary  tax 

levied  against  the  company's  real  estate.  After  several  years  the 
city  commenced  to  assess  the  company's  rails,  poles  and  wires. 
This  assessment  the  company  contended  the  city  had  no  right 
to  demand,  but  in  1897  the  courts  decided  that  the  rails,  poles 
and  wires  were  assessable  as  real  estate.  Accordingly  since 
that  date  the  company  has  paid  the  general  tax  rate  on  this 
property,  which  for  the  year  1902  was  assessed  at  $91,000,  or 
about  $1,000  per  mile  of  single  track.  This  assessment  was 

upon  a  basis  of  what  has  been  termed  "scrap  value."  The  com- 
pany also  paid  a  provincial  tax  of  $4,748. 

In  1898  the  company  paid  for  the  first  time  taxes  upon  its 
power  house  plant,  and  has  continued  to  pay  taxes  on  this 

property. 
Under  the  amendment  to  the  assessment  law  in  1902  the 

THE  TORONTO  RAILWAY  COMPANY;  STATISTICAL  STATEMENT,  YEARS  1893-1902. 

Comparative  Statement. 1902. 1901. 1900. 
1899. 

1898. 1897. 
1896. 1895. 1894. 1893. 

Gro'is  earnines    
Operating  expenses  
Net  earnings  
Passengers  carried  Transfers    
Percentage  of  Operating  eit- 

penses  to  earnings   

.■$1.8.34,908.3? 
L01.5,3ril.32 H19.,')4r  0.5 
44.437.(>r8 
15,974,220 

55.3 

Sl,()fil,017.50 
8.57,612.10 803.405  40 
39  m8  087 
13,750,038 

51.6 

SI  501 .001 .28 
775.980.82 
725  020.4B 
36,061  867 
12,570,704 
51.0 

$1,333  512.44 65'>..^24.55 
683.277.89 
31,826.940 10,538,279 48.8 

»l,210,til8.24 578,857  26 
631 .760.98 28.710,388 
9,287,2.39 
47.4 

$1,077,612  .53 .525.801.25 .5.51  811.28 
25,271,314 
8,169,022 48  8 

.$997,273.20 .507,760.31 
489..512.97 
23,537,911 
7,354,895 50.9 

$992  800.88 
489  914. 76 
502  886.04 

33.353.228 7,2.57,572 49.3 

$958,370  74 
517,707.53 
440.663.21 
23.609,338 

7,438  171 

.54.0 
$900,232.59 
537  597.15 
362,635  44 
21,215,010 
8.477.147 
.59  07 

The  tender  of  Messrs.  Keily,  McKenzie  and  Everett  in  be- 
half of  the  Toronto  Railway  Company,  which  was  accepted  by 

the  city  of  Toronto,  was  only  one  of  several  which  were  sub- 
mitted.   The  principal  provisions  were  as  follows : 

The  Toronto  Railway  Company  took  over  all  the  property 
formerly  belonging  to  the  Toronto  Street  Railway  Company  at 
its  cost  to  the  city,  and  also  agreed  to  pay  the  cost  price  of  any 
extensions  made  during  the  time  the  property  was  owned  by  the 
city. 

It  has  the  exclusive  privilege  (with  the  exception  of  one  or  two 
streets  which  were  then  occupied  by  another  company)  of  all  street 
railway  operation  in  the  city  for  a  period  of  thirty  years.  Sunday 
operation  was  prohibited  until  approved  by  a  popular  vote,  that 
has  since  been  obtained.  At  the  end  of  the  thirty  years  the  city 
can  take  over  the  property  at  an  appraised  value. 

The  Toronto  Railway  Company  pays  the  city  $800  a  year  per  mile 
of  single  track,  and  $1,600  per  mile  of  double  track.  This  is  called 
a  pavement  tax,  and  is  paid  in  lieu  of  all  paving  between  rails  or 
tracks. 

The  company  also  pays  to  the  city,  on  all  gross  receipts  up  to 
$1,000,000,  8  per  cent;  between  $1,000,000  and  $1,500,000,  10  per 
cent;  between  $1,500,000  and  $2,000,000,  12  per  cent;  betweeti 

assessment  on  rails,  poles  and  wires  has  been  increased  to 

$6,300  per  mile. 
During  the  year  1902  the  following  passengers  were  carried 

under  the  respective  rates : 
Cash  fares  at  5  cents   8,902,532 
Tickets  at  41-6  cents   21,167,190 
Tickets  at  4  cents   3,928,678 
Tickets  at  3^  cents   8,104,512 

Tickets  at  34-7  cents  .'  1,371,727 
Tickets  at  2^/2  cents   765,740 

The  Cleveland  Stock  Exchange  is  distributing  a  valuable 
manual  containing  complete  financial  information  concerning 
all  the  large  corporations  controlled  by  Cleveland  people.  It 
indicates  that  no  less  than  forty  traction  properties  in  various 
portions  of  our  country  are  owned  or  controlled  by  Cleveland 
people.  The  securities  of  the  majority  of  these  roads  are  listed 
on  the  Cleveland  Stock  Exchange.  The  book  was  published  by 
the  Finance  Publishing  Company. 
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ECONOraiCAL  AND  SAFE  LIMITS  IN  THE  SIZE  OF 

CENTRAL  STATIONS  * 

BY  H.  A.  LARDNER 

In  this  day  of  gigantic  engineering  enterprises  one  would  be 
very  conservative  indeed  if  he  placed  any  limit  on  the  possible 
size  of  modern  central  stations.  From  the  plans  for  extending 

some  of  the  well-known  plants,  the  engineers  of  the  companies 
owning  them  apparently  think  they  have  not  reached  the  limit 
either  from  the  point  of  economy  or  of  safety.  I  shall  certainly 
not  attempt  to  place  any  limits  on  the  size  of  power  stations,  for 
each  case  must  naturally  be  considered  as  a  separate  problem. 
However,  I  may  call  attention  to  some  of  the  considerations 
which  induce  companies  to  erect  large  stations,  and  give  an 
opinion  of  the  objections  and  disadvantages  which  attend  their 
operation. 

TERRITORY  TO  BE  SERVED 

If  the  territory  is  large  and  the  system  is  to  serve  several 
villages  or  small  cities  with  power  for  lighting  or  for  railway 
purposes,  one  large  station  located  conveniently  for  coal  and 
water  has  a  decided  advantage,  owing  to  economy  in  labor, 
lower  cost  of  fuel,  water  and  first  cost. 

Frequently  the  business  in  the  individual  towns  would  not 
be  large  enough  to  permit  of  an  independent  plant  in  each,  and 
any  risk  of  interruption  to  service  is  put  up  with  because  it  is 
the  best  kind  of  service  that  such  a  community  can  support. 

In  fact,  until  the  class  of  territory  approaches  that  of  nur 
largest  cities  the  question  of  lower  first  cost  and  economy  of 
operation  must  in  general  rule ;  for  the  size  of  station  is  not 
large  enough  to  minimize  those  advantages  or  to  demand  the 
advantages  of  a  service  supplied  by  several  stations,  harmo- 

niously designed  and  operated. 
When  the  territory  becomes  similar  to  New  York,  Chicago, 

Brooklyn,  Boston,  etc.,  the  large  station  has  many  claims  for 
consideration.  As  the  central  stations  now  built  in  this  class  of 

territory  are  so  much  larger  than  those  which  have  been 
erected  elsewhere,  we  may  confine  our  discussion  to  stations  for 
the  larger  cities. 

SIZE  OF  UNIT  FOR  MOST  ECONOMICAL  OPERATION  AND  FLOOR 
SPACE 

From  the  compilation  of  C.  D.  Gray  in  the  journal  of  the 
Franklin  Institute,  October,  1901,  I  give  the  results  of  tests  on 

compound  Corliss  condensing  engines.  The  best  results  pub- 
lished, and  one  near  the  average,  are  given  for  several  different 

sizes : 

ressure Vac. I.H.P. Steam Authority 
155 

1950 

12.5 

Thurston  ;  Science,  Oct.  i,  1897. 
I. SO 

26.9 171,3 
1 2. .3 

Barrus ;  "Engine  Tests." 
12.3 

25.6 1592 
I3-S 

Thurston;  A.  S.  M.  E.,  15-839. 13.3 
25.2 

13.39 
14.1 Barrus  ;  "Engine  Tests." 126 

27.0 

1 107 

14.1 Barrus ;  "Engine  Tests." 120 1018 Barrus;  A.  S.  M.  E.,  15-830. 117 
lOOI 

16.3 

Sibley  Journal.  8-393. 
151 997 12.8 Barrus;  A.  S.  M.  E.,  14-1340. 
112 

709 1 5- 1 Stone  &  Webster;  S.R.J.,Aug.,i898 144 
25.2 

741 

13-2 Barrus  ;  "Engine  Tests." 159 254 

.S9.S 

12.7 

Dean  ;  A.  S.  M.  E.,  16-169. 

90 548 

13  5 

Thurston;  Elec.  World,. Tan.  5, 1901 

It  will  thus  be  seen  that  under  proper  conditions  of  design 
and  operation,  very  good  comparative  results  can  be  secured 
with  units  much  smaller  than  those  installed  in  the  large 
stations  in  New  York. 

The  published  guarantees  for  the  steam  consumption  are  as 
follows  in  these  stations: 

•Abstract  of  a  paper  read  ;il  llu-  iiuitinK  of  (lie  .\nuric;iii  (ii--tif  vile  of 
Electrical  Engineers,  New  York,  April  2-1,  1903. 

Station                     Pressure  Vac.  I.H.P.  Steam 
The  New  York  Edison                      175  27       5500  12.5 
Manhattan  Railway                            150  26      8000  13.0 
Metropolitan  Street  Railway                160                  4500  13.14 

That  part  of  the  cost  of  labor  for  engine  operation,  which 
varies  with  the  size,  amounts  to  but  a  small  portion  of  the  total 
operating  expenses ;  and  although  the  larger  the  unit  the  smaller 
the  item  becomes  per  horse-power-hour  it  is  relatively  of  little 
importance  except  in  very  small  units. 

The  question  of  floor  space  required  for  reciprocating  engines 
of  different  sizes  demands  the  largest  units  practicable. 

The  vertical  space  required  by  an  engine  is  provided  more 
cheaply  than  the  floor  space,  and  as  the  requirements  are  of 
three  dimensions  the  floor  area  should  not  increase  proportion- 

ally with  the  size  of  the  unit.  Again,  the  aisle  space  must  be 
practically  the  same  for  engines  differing  in  size  by  large  per- 
centages. 

In  spite  of  these  facts  the  floor  space  in  engine  rooms  per 

horse-power  appears  to  be  affected  more  by  the  type  of  engine 
used  and  the  judgment  of  the  designer  than  by  the  size  of  the 
unit.  The  Edison  station  with  engines  of  5500  hp,  normal 

rating,  require  only  about  one-third  of  a  square  foot  per  horse- 
power, and  the  Metropolitan,  with  4500-hp  units,  one-half  of 

a  square  foot  per  horse-power  against  the  8000-units  in  the 
Manhattan  station,  with  an  area  of  .55  of  a  square  foot  per 
horse-power. 

It  therefore  appears  that  economy  of  operation  and  in  floor 
space  may  be  made  entirely  too  much  of  in  discussing  the 
advantages  of  large  units,  although  with  similar  design  and 
type  of  machinery  the  large  units  undoubtedly  have  some 
advantages,  provided  the  station  is  large  enough  to  require 
a  sufficient  number  of  units  to  permit  of  economical  loading. 

The  following  table  will  give  some  published  data  about  the 
engines  in  the  New  York  Edison,  Manhattan  Railway  and 
Metropolitan  stations : 

Engines  Metropolitan  Manhattan  Edison 
Number    11  8     8  installed 

16  ultimate 
H.  P.  each  normal  rating   4.500  8,000  5, 500 
H.  P.  each  maximum  rating   6,600        12,500  8,000 
Aggregate  rated  H.  P   49.500        64,000  88,000 
Aggregate  maximum  H.  P   72,600       100,000  128.000 

From  the  large  number  of  units  we  may  assume  that  these 
are  the  largest  machines  the  manufacturers  cared  to  produce. 

Larger  engines  have  been  built  for  use  aboard  ocean  liners, 
and  as  conditions  are  in  many  ways  much  more  severe  aboard 
ship  than  on  land,  it  should  be  possible  to  have  still  larger  units 
if  central  station  engineers  really  demanded  them. 
The  turbine  has  decided  advantages  over  reciprocating 

engines  for  driving  many  classes  of  electrical  machines,  as  it 
gives  ideal  conditions  for  the  parallel  operation  of  alternators 
and  synchronous  apparatus  on  account  of  its  uniformity  of 
angular  velocity.  It  is  well  known  that  many  difficulties  in  the 
operation  of  60-cycle  apparatus  disappear  when  the  supply  of 
power  is  from  water-wheels,  and  if  the  steam  turbines  are  to 
help  us  in  this  respect  it  will  be  a  great  point  in  their  favor. 

Due  to  the  high  speed  at  which  turbines  are  operated,  direct- 
current  machines  seem  to  be  ruled  out  on  account  of  commu- 

tator troubles. 

Perhaps  the  greatest  advantage  of  the  turbine  is  its  economy 

of  floor  space.  The  following  table  gives  the  principal  dimen- 
sions of  some  of  the  sizes  which  are  now  being  built : 

CURTIS  TURBINES  AND  GENERATORS 

Si/e  PTeight  Diameter  Floor  Space 
kw  ft.  ins.  ft.  ins.  sq.  ft.  R.P.M. 
500  12    2  78  46.2  1,800 
1,500  16  10  10  78.5  900 
3,000  22  14  154  600 
5,000  37  14  10  T75  500 
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WESTIKGHOUSE-PARSONS  TURBINES  AND  GENERATORS 
Size Height Dimensions Floor  Space 
kw ft.  ins. 

ft. 

sq.  ft. 

400 7  6 

19  X  5 

95 1,000 8 

43X8 

344 

5,500 

15 

50  X  12 
600 

For  comparison  the  following  is  the  floor  space  required  by 

the  vertical  cross-compound  condensing  engines  of  a  well- 
known  maker.  The  figures  include  the  space  required  for  an 

alternating-current  generator  between  the  frames : 
Size Dimensions Floor  Spac e 
kw ft. 

sq.  ft. 
R.P.M 

500 
IS  X  22 

330 

120 

1,000 
21  X  24 

504 
no 

1,500 22  X  28 616 100 

2,500 23  X  32 

736 

90 

3,000 
23  X  34 

782 

75 

The  height  would  in  all  sizes  exceed  that  of  a  similar  size  of 
vertical  turbine. 

The  steam  consumption  guaranteed  for  the  above-mentioned 
Curtiss  turbines  are  attractive,  especially  at  light  loads.  The 

figures  are  given  in  dry  steam  per  kilowatt-hour  and  for  pur- 
poses of  comparison  with  results  per  indicated  horse-power  they 

have  been  reduced  by  assuming  an  efficiency  for  generator  and 
turbine  of  85 : 

Lbs.  of  Steam  per  kw-honr  Lbs.  per 
Size        Pressure  Vacuum    Full  Load    Half  Load  LH.P. 

Full  Load 

500 
ISO 28 

20H 

23 

13 

1,500 150 28 20^4 22 

13 

3,000 
ISO 

28 
20 14 

21.5 

13 

5,000 150 28 

20H 

21 

13 

I  believe  that  the  cost  of  labor  for  engine  operation  will  be 
considerably  cheapened  with  the  turbine,  and  this  and  the  other 
advantages  shown  should  greatly  reduce  the  necessity  for  very 
large  units.  If,  therefore,  steam  turbines  are  to  make  the 
operation  of  smaller  stations  (with  a  suitable  number  of  units 
to  handle  the  load  economically)  equal  in  efficiency  to  some 
of  the  largest  plants  now  installed,  it  will  be  advantageous  in 
many  cases  to  install  several  stations  in  place  of  one.  and  secure 

all  the  saving  in  distribution  and  safety  against  shut-downs  that 
go  with  such  an  arrangement. 

ADVANTAGES  AND  DISADVANTAGES  OF  LARGE  CENTRAL  STA- 
TIONS 

The  advantages  may  be  summed  up  from  what  has  been  pre- 
viously said,  and  consist  mainly  of  the  following: 

The  location  of  the  station  on  the  one  most  suitable  site  for 

the  coal  and  water  supply. 
The  reduction  of  floor  space  by  the  use  of  large  units. 
The  economy  of  fuel  secured  by  the  use  of  large  generators 

and  engines. 
The  economy  of  labor  and  general  superintendence  secured 

by  the  use  of  large  units  in  one  building. 
The  saving  in  first  cost  effected  by  the  installation  of  a  large 

station  with  large  units. 

The  economy  of  operation  secured  by  serving  many  sections  ' 
of  a  city  with  different  hours  of  maximum  demand  from  one 
station,  due  to  the  better  load  factor  obtained. 

The  installation  of  a  large  station  presupposes  supplying  a 
very  large  territory  from  one  source,  and  in  order  that  the  coal 

and  water  supply  may  be  convenient  the  chosen  location  is  gen- 
erally much  further  from  the  load  than  when  it  is  divided  among 

several  plants.  This  involves  a  greater  expense  for  a  dis- 
tribution system,  although  this  may  be  minimized  by  the  in- 
stallation of  high  potential  current  or  by  local  conditions. 

The  economy  of  floor  space  by  the  use  of  large  units  will 
always  be  an  important  consideration  where  land  is  valuable, 
but  the  economy  in  this  direction  with  the  steam  turbine  may 
lead  the  designer  of  the  future  to  give  less  consideration  to  this 
point. 

The  added  economy  of  fuel,  labor  and  general  supervision  in 
large  units  will  also  be  reduced  somewhat  even  with  the  large 
turbine  units,  and  the  first  cost  of  the  machines  themselves  will 
undoubtedly  decrease  per  unit  capacity  with  increase  of  size. 
However,  the  reduction  in  cost  of  turbine  generator  installation 

from  the  prices  now  paid  for  generators  and  slow-speed  recipro- 
cating engines  should  be  considerable  and  permit  smaller  units 

than  are  now  feasible.  This  will  undoubtedly  Ijc  true  after 
development  charges  have  been  cared  for. 

It  is  a  question  whether  there  is  any  saving  in  the  first  cost 
in  the  installation  of  very  large  stations,  except  in  prime 

movers  and  generators.  The  construction  of  double  and  triple- 
decked  boiler  rooms,  long  coal-handling  apparatus  and  coal 
pockets  high  above  the  ground,  involves  heavy  expenditures 

without  compensating  advantages.-  It  is  probable  in  the  case 
of  some  large  stations  in  this  city  that  they  could  have  been 
Iniilt  to  half  their  capacity  as  cheaply  per  unit  as  to  the  ultimate 
size.  The  size  of  the  units  in  either  case  would  probably  have 
been  the  same. 

The  principal  disadvantage  of  the  very  large  station  is  the 
danger  to  a  system  if  the  disabling  of  the  station  leaves  the 
company  without  a  source  of  power  or  takes  away  a  larger 
portion  of  its  supply  than  can  be  cared  for  by  overloading  the 
remaining  plants.  It  is  with  this  point  in  view  that  I  have 
attempted  to  bring  out  all  the  points  which  make  smaller 
stations  worthy  of  more  consideration  than  they  frequently  get. 

The  stations  in  this  city  are  wonderful  examples  of  good 
design  in  all  features  which  tend  to  make  them  reliable  and 

free  from  dangers  of  serious  break-down  and  interruption  of 
service.  Nevertheless,  I  do  not  believe  that  there  has  been  a 

single  station  ljuilt,  and  I  do  not  look  to  see  one,  which  is  free 
from  weak  points  capable  of  causing  interruptions. 

The  recent  break-down  at  the  station  of  the  Niagara  Falls 
Power  Company  is  an  instance  in  point,  and  while  such  occur- 

rences have  been  rare,  the  one  in  question  left  Buffalo  without 

Niagara  power  for  twenty-four  hours,  and  the  Niagara  Falls 
district  was  without  power  for  nearly  two  days. 

c  n  
^ 

SAFETY  DEVICES  IN  CENTRAL  STATIONS  AND  SUB- 

1  STATIONS* 

BY  PHILIP  TORCHIO 

In  this  connection  no  attempt  has  been  made  to  deal  with  the 
feature  of  mechanical  reliability  of  the  generating  systems, 
though  it  is  as  important  for  the  mechanical  equipment  to  be 
safe  and  reliable  as  it  is  for  the  electrical  equipment  to  be  so. 

In  fact,  the  general  principle  of  sub-division  and  independence 
of  different  generating  units  may  be  considered  to  find  its  ap- 

plication throughout — from  coal  supply  at  the  boilers,  through 
the  mechanical  and  electrical  equipment  at  station  and  trans- 

mitting lines,  to  the  receiving  sub-stations. 
Proceeding  from  the  generating  station  to  the  transmission 

line  and  receiving  sub-stations,  we  find  the  following  character- 
istic features  more  or  less  generally  adopted  or  considered  de- 

sirable from  the  aspect  of  reliability  of  service.  Some  of  the 
safeguards  given  in  the  list  appear  perhaps  as  unnecessary  and 
expensive  refinements,  and  probably  they  would  be  so  for  a 
large  number  of  cases  where  continuity  of  service  may  not  be 

considered  absolutely  essential.  In  a  large  situation,  for  in- 
stance, the  lighting  and  power  of  a  large  city,  the  conditions  are 

different;  and  if  for  these  conditions  safety  cannot  be  obtained 
in  any  other  manner  these  refinements  become  of  paramount 

importance. 

'Abstract  of  a  paper  read  at  the  meetino;  of  the  .\mer;can  Institute  of 
Electrical  Engineers,  New  York,  April  24,  1903. 
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GENERATING  STATION 

1.  Installation  of  storage  battery  on  field  exciter  bus  at  gen- 
erating station. 

2.  Equipment  of  reverse  current  relays  and  circuit  breakers 
on  exciter  generators. 

3.  Equipment  of  overload  relays  with  time  limit  and  circuit 
breakers  on  motors  of  motor-generator  exciter  sets. 

4.  Separation  and  mechanical  protection  of  generator  leads 
of  different  generators.  Also  proper  insulation  and  protection 
against  capacity  discharges  of  cable  leads. 

5.  Connection  of  each  generator  to  bus-bars  by  means  of  two 
oil  switches  in  series,  preferably  arranged  to  close  indepen- 

dently and  open  at  the  same  instant. 

6.  Sub-division  of  bus-bars,  in  different  sections,  enabling 
operation  of  generators  in  different  groups.  Also  selector 
switches  on  each  generator,  enabling  the  same  to  be  operated 
on  at  least  two  sections  of  bus-bars. 

7.  Tie  connections  between  different  sections  of  bus-bars, 
enabling  us  to  make,  if  desired,  combinations  of  different  sec- 

tions or  even  one  common  bus-bar. 
8.  Overload  and  reverse  current  relays  on  generator  switches, 

these  being  connected  to  signal  lamps  until  they  have  proven 
their  reliability  for  actual  tripping  of  main  switches. 

9.  Selector  switches  on  feeders  providing  means  of  connect- 
ing each  feeder  to  at  least  two  sections  of  bus-bars. 

10.  Duplication  of  oil  switches  on  each  feeder  circuit,  prefer- 
ably arranged  to  close  independently  and  open  at  same  time. 

11.  Overload  relays  on  each  feeder,  with  a  variable  time 
limit,  in  inverse  proportion  to  the  amount  of  current. 

12.  Separation  of  all  wiring  and  busses  inside  the  station  by 
means  of  ducts,  fireproof  septums  and  grooves  in  walls,  and 
proper  protection  against  capacity  discharges,  by  the  use  of 
good  glass  or  porcelain  insulators. 

13.  In  connection  with  very  high  voltage  step-up  trans- 
formers, provide  low-tension  synchronizing  busses  for  gen- 

erators and  switches  on  the  low-tension  side  of  step-up  trans- 
formers, thereby  avoiding  synchronizing  on  the  high-tension 

side  of  transformers,  or  closing  of  high-tension  switches  on 
dead  transformers. 

14.  Avoid  installation  of  single-pole  main  switches  for  each 
leg  of  the  circuit,  and  also  synchronizing  with  one-pole  switch 
closed  and  synchronizing  transformer  across  the  gap  of  the 
other  pole  switch. 

TRANSMI.SSION  LINE 

15.  Duplication  of  transmitting  lines  to  important  centers  of 
distribution,  selecting  if  possible  different  subway  routes  or 
independent  transmission  lines. 

16.  Mounting  of  suitable  end  boxes  on  ends  of  cables  at  all 
terminals.  Also  possible  equipment  of  spark  arresters  on  each 
end  of  underground  cables. 

17.  Protection  of  underground  cables  in  ducts  by  the  use  of 
good  fireproof  material. 

18.  Protection  of  cables  in  manholes,  using  preferably  sepa- 
rate manholes  for  high-tension  cables,  with  asbestos  or  iron 

covers  on  each  cable,  etc. 

19.  Protection  of  lead  sheath  of  cables  against  electrolysis, 
either  by  laying  cables  in  vitrified  ducts  and  rubber  cushioned 
racks  in  manholes,  thereby  making  the  cable  insulated  from 
ground  along  its  route,  or  laying  heavy  bare  copper  wires  along 
the  route  of  cables  and  connecting  solidly  to  their  lead  covers 
in  each  manhole,  these  wires  providing  a  secure  metallic  path 
for  the  current,  which  leaves  the  cable  sheaths  to  return  to  the 

grounded  bus  at  the  railway  station  via  the  wires  suitably  con- 
nected to  the  railway  return  feeders. 

20.  Protection  of  transmitting  and  receiving  stations  oper- 
ating overhead  transmitting  lines  by  improved  lightning  ar- 

resters. 

21.  Grounding  of  neutral  of  three-phase  transmission  lines 
for  very  high  voltages.     (General  practice  in  the  California 

transmission  plants.)  In  the  case  of  very  high  voltages,  this 

grounding  seems  a  necessity. 
22.  Possibly  grounding  of  neutral  for  lower  voltages  and 

underground  cables.  (This  is  done  in  several  places,  as  for 

instance,  in  Chicago,  on  the  2200-volt,  three-phase,  4-wire, 
6o-cycle  system,  as  well  as  on  the  9000-volt,  three-phase,  25- 
cycle  star-connected  system.)  From  the  point  of  view  of  re- 

ducing strains  on  insulation,  this  grounding  of  neutral  seems 
unnecessary  for  moderate  voltages,  though  it  could  be  made 
use  of  for  locating  accidental  grounds  on  the  system,  and  in 
indicating  and  eventually  disconnecting  the  affected  feeder, 
which  would  be  troublesome  to  locate  on  a  system  without 
grounded  neutral  and  operating  several  feeders  from  same 
bus-bars. 

23.  Avoid  operation  of  high-tension  lines  at  different  fre- 
quencies when  lines  are  mounted  on  same  pole  line.  This  to 

avoid  doubling  of  strain  on  insulators  when  two  wires  of  differ- 
ent lines  become  crossed. 

SUB-STATIONS 

24.  Separate  lines  entering  sub-stations  should  preferably  be 
operated  independently,  laying  out  independent  high-tension 
busses  and  transforming  apparatus  on  each  line,  the  trans- 

formed current  being  delivered  either  to  a  common  set  of  bus- 
bars or  to  independent  sets  of  bus-bars,  if  the  service  will  allow 

of  this  sub-division.  In  rotary  sub-stations,  while  the  rotaries 
operate  in  parallel  on  the  direct-current  side,  they  can  be  fed 
from  independent  high-tension  lines  not  operated  in  syn- 

chronism. This  allows  feeding  each  sub-station  from  dif- 
ferent groups  of  generators  at  the  generating  station,  or  even 

from  different  generating  stations.  In  the  case  of  alternating 
current  stations  with  transformers  feeding  into  a  common 

secondary  set  of  bus-bars,  the  primary  lines  must  necessarily 
be  operated  in  parallel,  and  therefore  from  same  bus-bars  at  the 
generating  station.  This  prevents  us  from  attaining  the  ad- 

vantages of  duplicate  lines  and  independent  sources  of  supply, 

as  in  the  case  of  rotary  sub-stations.  For  this  reason,  in 
alternating-current  systems  of  secondary  distribution,  as  ex- 

tensively used  in  water-power  plants,  the  adoption  of  inde- 
pendent groups  of  generators  and  independent  feeding  lines  to 

important  centers  of  distribution  is  not  common.  In  important 

cases  it  may  be  advantageous  to  sub-divide  the  customers'  su])- 
ply  on  different  circuits  fed  from  independent  lines  and  trans- 

formers operated  from  different  sources  of  supply.  The  New 

^'ork  Edison  Company  operates  at  present  the  generators  at 
its  Waterside  station  in  two  independent  groups,  and  when- 

ever a  sub-station  has  more  than  one  rotary  converter  in  ser- 
vrce  the  several  rotaries  are  divided  among  different  feeders,  fed 
from  different  groups  of  generators  at  the  generating  station. 

The  rotary  converters  being  operated  in  parallel  on  the  direct- 
current  side,  the  distribution  of  loads  between  different  feeders 

and  consequently  between  groups  of  generators  is  easily  and 
perfectly  accomplished.  This  distribution  is  regulated  by  the 

system  operator  at  the  station,  who  instructs  each  sub-station 
how  to  sub-divide  the  loads  among  the  rotaries.  The  system  is 
laid  out  to  still  further  sub-divide  the  groups  of  generators,  if 
the  further  addition  of  generators  will  make  it  desirable. 

25.  Receiving  lines  should  be  equipped  with  oil  switches  and 
overload  relavs  with  variable  time  limit  in  inverse  proportion 
to  amount  of  current.  When  more  than  one  line  is  feeding  a 

common  high-tension  bus  or  independent  transforming  ap- 
paratus operating  in  jiaralk']  on  the  low-tension  side  (for 

instance,  rotary  converters),  each  line  should  also  be  equipped 
with  reverse  current  relays,  with  variable  time  limit  in  inverse 
proportion  to  the  amount  of  current,  the  time  limit  for  these 
relays  being  a  fraction  of  the  time  for  the  overload  relay. 
Reverse  current  relays  without  time  limit  are  too  sensitive  to 

momentary  irregularities  on  high-tension  system  and  cause 
trouble  nn  this  account. 
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26.  Inside  the  sub-stations  all  high-tension  wiring  and  con- 
struction should  be  laid  out  along  the  same  lines  mentioned 

in  case  of  generating  station.  Also,  the  low-tension  apparatus 
and  connections  should  be  properly  laid  out,  avoiding  crowding 
and  crossing  of  cables,  keeping  cables  of  different  polarities 
separate,  and  protecting  them  by  means  of  ducts,  septums  and 
pipes  as  much  as  possible. 

26a.  On  very  high  voltage  receiving  stations  the  closing  of 
high-tension  switches  on  transformers  subjects  them  to  heavy 
strains,  which  can,  in  most  cases,  be  avoided  by  making 
alive  the  transformer  from  the  low-tension  side,  if  the  common 
bus-bars  are  already  fed  from  another  set  of  transformers.  In 
case  of  a  single  set  of  transformers,  it  may  be  advisable  to  leave 

the  high-tension  side  of  transformer  closed  all  the  time,  espe- 
cially in  water-power  plants. 

27.  For  protection  of  lines  from  overloads  or  short  circuits 
on  transforming  apparatus  of  large  capacities,  oil  switches 

with  overload  relays  should  be  considered  preferable  to  high- 
tension  fuses.  The  switches  should  be  of  proper  capacity 

and  should  be  equipped  with  locking  relays  for  overloads,  ex- 
ceeding the  safe  breaking  capacity  to  avoid  blowing  up  the  oil 

switch.  The  breaking  capacity  of  an  oil  switch  will  to  a  great 
extent  depend  not  only  on  the  character  of  load  but  also  on  the 
amount  of  power  back  of  the  short  circuit. 

28.  Compound-wound  rotary  converters  and  eventually  also 
plain  shunt-wound  rotary  converters  operated  in  parallel  on  a 
common  direct-current  bus  should  be  protected  by  some  speed 
limit  device  to  trip  the  alternating-current  and  direct-current 
circuit  breakers  on  the  rotary,  when  speed  exceeds  tlie  normal 
by  a  certain  fixed  percentage. 

29.  It  is  desirable  to  protect  the  direct-current  side  of  all 
rotary  converters  with  circuit  breakers  to  operate  in  connection 

with  the  speed  limit  device  above  mentioned,  and  also  in  con- 
nection with  a  reverse  current  relay  on  the  direct-current  side 

of  the  rotary.  This  reverse  current  relay  should  be  equipped 
with  a  variable  time  element  in  inverse  proportion  to  the 

amount  of  reverse  current ;  direct-current  overload  relays  seem 
to  be  unnecessary. 

30.  All  relays  at  different  points  of  the  system  and  their  time 
elements  must  be  properly  adjusted,  to  operate  the  different 
circuit  breakers  in  the  proper  order,  so  that  if  a  trouble  is  once 
cleared  by  the  opening  of  certain  circuit  breakers,  the  other 
relays  reset  themselves  in  the  normal  position,  leaving  the  rest 
of  the  system  in  operation. 

31.  Emergency  connections  between  different  generating 
stations  are  considered  desirable  and  have  found  favor  in  con- 

necting different  water-power  plants  and  also  in  connecting 
large  generating  stations  in  the  same  city  as  in  New  York. 

32.  Of  first  importance  in  a  lighting  situation  in  a  large  city 

is  the  equipment  of  storage  batteries  at  every  sub-station.  One 
large  New  York  company,  for  instance,  has  installed  or  under 

contract  twenty-two  8ooo-amp-hour,  135-voIt  batteries,  and 
more  may  be  installed  in  the  future. 

33.  In  closing  this  list  of  safeguards  it  may  be  added  that  in 

all  high-tension  work  great  care  should  be  used  in  applying 
tests  to  the  apparatus,  especially  in  making  insulation  tests  on 
generators,  cables,  line  and  transforming  apparatus.  Break- 

down tests  can  be  made  on  samples,  but  it  is  unwise  to  strain 
unnecessarily  the  insulation  of  the  complete  plant  near  the 
break-down  point.  Close  inspection  of  the  installation  will 
finally  give  more  satisfactory  results  than  loose  inspection  and 
severe  tests. 

Omaha  is  threatened  with  a  street  car  strike.  On  April  24 
the  president  of  the  union  of  the  employees  was  discharged 
by  the  company  because  of  an  accident  in  which  he  was  im- 

plicated. The  union  insists  that  its  president  was  discharged 
because  of  his  connection  with  the  union  and  has  demanded  his 
reinstatement; 

CAR  FENDER  TESTS 

The  accompanying  cut  is  a  reproduction  of  a  photograph 
taken  at  a  test  of  the  Eclipse  car  fender  on  the  lines  of  the 
Cleveland  City  Railway  Company  on  Feb.  5,  1903.  The  car 
was  going  at  the  rate  of  12  miles  an  hour  when  the  man  was 
struck  by  the  fender  and  picked  up  absolutely  uninjured.  At 
the  time  of  the  trial  the  fender  had  been  operating  on  the  line 
for  a  month.  After  two  more  months  knocking  about  the 

fender  was  purposely  bumped  into  wagons  and  other  obstruc- 
tions in  order  to  test  its  durability,  and  it  was  found  to  have 

received  no  material  damage  from  the  severe  tests  to  which  it 

was  put  during  this  three  months'  trial. 
At  Wilmington,  Del.,  on  Feb.  12,  a  similar  demonstration 

was  made.    Men  in  the  employ  of  the  street  railway  company 

CAR  FEEDER  ON  CLEVELAND  RAILWAY 

were  picked  up  uninjured  while  the  car  was  going  at  full  speed. 
At  Norfolk,  Va.,  March  19,  another  demonstration  was  made 
and  at  this  trial  a  man  was  picked  up  vminjured  with  the  car 
going  at  the  rate  of  18  m.  p.  h.  A  similar  demonstration  will  be 
made  at  Toledo,  and  the  company  claims  to  have  arrangements 
made  with  the  railway  companies  in  several  of  the  larger  cities, 
where  similar  tests  will  be  made.  The  Eclipse  Car  Fender 
Company,  of  Cleveland,  Ohio,  manufactures  this  fender. 

The  platform  of  the  fender-  stands  at  an  angle  of  45  degs., 
with  a  hollow  rubber  hose  4  ins.  in  diameter,  stretched  across 
the  lower  end,  which  rides  about  3  ins.  from  the  ground,  but 
can  be  adjusted  either  higher  or  lower  if  desired.  Any  person 
on  the  track  in  front  of  the  car  will  be  struck  about  the  ankles 

first  by  this  tube  or  hose.  This  blow  takes  up  the  first  jar, 

knocking  the  man's  feet  and  legs  from  under  him  and  giving 
liim  somewhat  the  momentum  of  the  car,  dropping  the  weight 
of  the  body  back  against  the  platform.  The  platform,  which 
swings  on  a  pivot,  immediately  falls  back,  bringing  the  front 
end  with  the  roll  on  about  20  ins.  above  the  ground,  while  the 
rear  end  is  about  6  ins.  to  SJns.  lower,  thus  forming  a  basket 
from  which  a  man  cannot  get  out  without  assistance.  The 
back  guard  is  made  of  spring  steel,  with  8  ins.  to  10  ins.  play, 

and  if  the  car  is  going  at  great  speed  the  man's  body  will  strike 
against  that,  but  cannot  be  bounced  forward  onto  the  track 
again,  because  of  the  basket  shape  which  the  platform  of  the 
fender  has  assumed,  as  the  platform  becomes  locked  after  as- 

suming this  basket  shape.  The  fender  is  all  that  is  desired  in 
simplicity  of  construction,  as  there  are  no  springs  and  levers 
to  rust  and  get  out  of  order.  The  fender  is  always  in  position 
and  does  not  require  any  action  on  the  part  of  the  motorman 
to  operate. 
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BAGGAGE  CAR  FOR  INTERURBAN  RAILWAY 

One  of  the  most  important  steps  taken  by  the  management 
of  the  Columbus,  Delaware  &  Marion  Electric  Railway  is  the 
provision  just  made  for  hauling  baggage.  Up  to  the  present 
time  the  company  has  not  catered  to  this  class  of  trade,  but 
now  it  is  prepared  to  furnish  a  complete  system  of  interurban 

service.  It  has  added  to  its  equipment,  which  was  fully  de- 
scribed in  the  Street  Railway  Journal  of  March  21,  several 

baggage  cars  of  the  type  shown  in  the  accompanying  cut. 
These  coaches,  which  were  built  by  the  G.  C.  Kuhlnian  Car 
Company,  are  53  ft.  over  all,  and  comprise  one  continuous 

which  protects  it  from  rusting.  The  ends  of  the  boat  arc  fitted 
with  air  chambers  so  that  the  boat  will  float  if  overturned. 

The  chief  claims  for  the  construction  arc  that  it  is  more  dur- 
able, handsome  and  safe  than  wooden  boats.  These  boats  are 

built  by  W.  H.  Mullins,  of  Salem,  Ohio. 

NEW  FORM  FOR  MOREHEAD  TRAP 

Several  changes  have  l)een  made  in  the  form  and  construction 

of  the  Morehead  trap,  illustrated  herewith.  A  cast-iron  base 
has  been  substituted  for  the  wooden  platform  previously  used. 
The  drum  or  tank  is  now  counter  balanced  by  a  lever  and 

BAGGAGE  CAR  I'OR  COLUMBUS,  DELAWARE  &  MARION  RAILWAY 

room,  as  there  are  no  divisions  for  motorman  in  the  interior. 
The  exterior  of  the  coach  is  made  to  resemble  a  passenger 
coach  as  nearly  as  possible.  The  bottom  construction  is  of  the 

heaviest  type,  having  two  intermediate  sills  constructed  of  6-in. 
Tbeams,  extending  from  buffer  to  buffer,  each  sill  being  rein- 

forced with  heavy  T-iron.  The  buffers  are  continuous  and  are 
faced  with  regular  V-sheeting,  placed  vertically.  The  inside  of 
the  car  is  sheeted  with  yellow  pine  beaded  ceiling,  %  in.  thick, 

placed  horizontally  and  neatly  painted.  There  are  four  under- 
trusses  under  each  car,  and  four  windows  on  each  side  of  car 
body,  arranged  to  drop.  They  are  covered  on  the  inside  with 
iron  rods  made  in  frames.  The  cars  are  mounted  on  Peckham 

M.  C.  B.  trucks,  with  four  Westinghouse  75-hp  motors.  General 
Electric  double-end  type  M  controllers,  double-end  Christen- 
sen  air  brakes,  and  No.  3  Van  Dorn  draw-bar.  These  cars  are 
painted  Pullman  color  and  are  letteFed  in  gold  leaf. 

BOATS  FOR  STREET  RAILWAY  PARKS 

Nearly  every  street  railway  park  contains  a  body  of  water 
on  which  it  is  usual  to  have  boats  for  hire.  It  is  for  this  reason 

that  any  radical  improvements  in  rowljoats  has  a  ])ractic;Ll 
value  to  the  operating  railway  manager.    The  boat  illustrated 

weight  having  its  fulcrum  attached  to  the  base.  The  weight  of 
the  water  exerts  a  leverage  in  starting  the  tank  to  tilt  over, 
and  vice  versa,  the  counter  balancing  weight  has  a  powerful 
leverage  to  bring  the  tank  back  to  its  normal  condition  when 

the  water  is  discharged.  The  slight  change  made  in  the  con- 
struction of  the  vent  to  the  trap  has  overcome  the  necessity  for 

the  equalizing  pipe,  which  was  formerly  on  the  outside  of  the 
drum.  An  improvement  has  been  made  in  the  seat  and  disc  of 
the  steam  valve,  reducing  the  possibility  of  destruction  and 
wear.  The  American  Blower  Company,  of  Detroit,  manufac- 

tures this  device. 

After  several  conferences  the  wage  differences  between  the 
Youngstown  &  Sharon  Railway  Company  and  its  employees 
have  been  adjusted.  The  men  asked  for  an  advance  of  5  cents 
an  hour,  but  a  compromise  was  effected  on  3  cents,  and  the 

METAL  BOAT  I'OR  I'ARKS 
RETURN  TRAP 

in  this  connection  is  built  of  steel  plates,  laid  on  a  frame  or 
skeleton  of  wood.  The  keel  is  not  fastened  on  the  outside  of  the 

metal  covering  but  is  on  the  inside  of  the  boat,  where  it  is  pro- 
tected and  where  it  can  add  to  the  stiffness.  The  top  rail  and 

seat  rests  f)f  the  boat  are  also  of  wood.  The  steel  is  stamped 
t)Ut  of  a  few  large  plates,  and  is  put  through  a  special  process 

company  abolished  its  bonus  system,  under  which  employees 
running  six  months  without  accident  received  i  cent  an  hour 
additional.  On  the  interurban  line  the  new  scale  is  21  cents 

first  six  months,  22  cents  for  second  six  months,  and  23  cents 
thereafter.  On  the  local  lines  the  scale  is  20,  21  and  22  cents. 
The  agreement  is  for  one  year. 
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THE  ROBB-MUMFORD  INTERNALLY  FIRED  BOILER 

This  boiler,  though  new  to  the  American  market,  has  been 
manufactured  extensively  for  several  years  in  Canada,  and 
has  been  used  for  almost  all  purposes  with  all  kinds  of  water 
and  fuel.  It  consists  of  two  cylindrical  shells,  the  lower  one 

containing  a  cylindrical  furnace  and  tubes  and  the  upper  form- 
ing a  steam  and  water  drum,  the  two  being  connected  by  two 

necks  or  circulating  pipes.  The  lower  shell  has  an  incline  of 
about  I  in.  to  the  foot  from  the  horizontal,  for  the  purpose  of 
promoting  circulation  and  draught.  A  steel  casing,  stiffened 
by  angle-irons  and  lined  with  asbestos  air  cell  blocks,  forms  the 
rear  smoke  box  and  return  smoke  flue  between  the  lower  and 

upper  shells,  the  upper  half  of  the  steam  drum  and  bottom  of 

the  lower  shell  being  also  covered  by  non-conducting  material. 
The  furnace  is  of  the  well-known  "Fox"  or  "Morrison"  cor- 

rugated type,  without  joints,  providing  for  expansion  and  con- 
traction and  requiring  no  staying.  The  heads  of  the  steam 

drum  are  spherical,  and  the  tube  sheets  are  stayed  by  the  tubes, 

baffle  plate,  which  is  placed  back  of  the  front  neck,  and  blow-off 
outlet  is  provided  at  that  point.  Another  pocket  for  the  deposit 
of  sediment  is  provided  underneath  the  furnace  with  a  blow-off, 
so  there  are  practically  two  mud-drums  providing  for  the 
deposit  and  removal  of  sediment  before  the  in-fliowing  water 
reaches  the  hot  surfaces  of  the  furnace  and  tubes,  where  scale 
would  be  formed.  It  is  found  by  experience  in  using  impure 
water  that  it  is  easy  to  keep  the  boiler  clean  by  the  regular 
use  of  the  blow-off  cocks,  and  the  usual  washing  out  through 
the  hand-holes  at  the  front  and  back  of  the  lower  shell  and 
through  the  manhole  in  the  upper  drum.  In  addition,  there  are 

two  large  hand-holes  in  the  shell  at  the  rear  of  the  furnace  for 
cleaning  between  the  tubes,  the  tubes  being  spaced  in  parallel 
diagonal  rows,  so  that  a  bar  may  be  passed  through  every  row 
of  tubes  at  the  rear  of  the  furnace,  where  scale  will  form,  if  at 
all.  Owing  to  the  rapid  circulation  of  water  around  the  upper 
part  of  the  furnace  and  tubes  it  is  found  scale  will  not  form 

except  at  the  lower  part  of  the  boiler.  In  cases  where  ex- 
ceptionally bad  water  is  used  the  furnace  and  tubes  are  bolted 

.SECTIOXS  OF  IXTERXALLY  FIRED  BOILER 

and  as  every  part  of  the  boiler  is  cylindrical  except  the  tube 
sheets,  no  staying  is  required.  The  gases,  after  leaving  the 
furnace,  pass  through  the  tubes  and  return  between  the  lower 
and  upper  shells  to  the  outlet  at  the  front  of  the  boiler. 

The  furnace  being  of  large  diameter  and  highest  at  the  back, 
with  considerable  space  beyond  the  grate  surface,  is  favorable 
to  good  combustion.  The  tubes  are  short,  direct  and  pro- 

portioned to  give  the  correct  area,  in  order  that  they  may  all 
be  filled  with  hot  gases.  Most  of  the  soot  is  carried  through 
the  tubes  and  deposited  in  the  rear  smoke  box,  so  that  all  the 
heating  surfaces,  furnace,  tubes  and  return  flue  between  the 
upper  and  lower  drum,  are  very  effective. 
The  circulation  of  water  inside  the  boiler  is  around  the 

furnace  and  tubes,  up  the  rear  neck  into  the  steam  and  water 
drum,  where  the  steam  is  released,  the  water  passing  along  the 
upper  drum  towards  the  front  and  down  the  front  neck.  A 

semi-circular  baffle  plate,  which  is  placed  about  half-way 
around  the  furnace,  causes  the  down-flowing  water  to  circulate 
to  the  lowest  part  of  the  shell  under  the  furnace. 

It  will  be  seen  by  reference  to  the  sectional  cuts  that  the  feed- 
water  enters  the  rear  part  of  the  upper  drum,  where  it  meets 
the  current  of  hot  water  flowing  towards  the  front,  so  that  as 
it  passes  towards  the  front  the  temperature  is  raised  to  that 
of  the  steam  and  water  in  the  boiler,  and  an  opportunity  is 
given  to  drop  any  sediment  or  solvent  impurities  on  the  bottom 
of  the  upper  drum,  particularly  in  the  pocket  formed  by  a 

in,  so  that  by  removing  a  row  of  bolts  passing  through  the  front 

ring  and  an  exterior  angle-iron  ring,  and  another  row  through 
the  rear  tube  sheet  and  ring  the  entire  furnace  and  tubes  may 

be  removed  fo''  nispection  and  cleaning. 
It  is  claimed  for  this  boiler  that  it  has  the  advantage  of  the 

Scotch  Marine  and  similar  types  of  internally  fired  boilers, 
without  the  large  diameter  of  shell,  thick  plates  and  expensive 
combustion  chamber,  giving  the  light  weight,  small  floor  space 
and  good  circulation  of  the  best  boilers  of  the  sectional  or 

water-tube  type,  but  avoiding  the  large  number  of  hand-holes 
and  joints  usually  necessary  in  boilers  of  this  type.  As  the 
fire-box  is  internal,  surrounded  entirely  by  water,  there  is  no 
loss  of  heat,  either  by  radiation  or  air  leakage,  and  the  expen- 

sive repairs  incident  to  brick  setting  is  entirely  avoided.  It 

is  interesting  to  note  in  this  connection  that  ex-Chief  Engineer 
Isherwood,  of  the  United  States  Navy,  in  discussing  a  paper 

on  water-tube  boilers  at  a  meeting  of  mechanical  engineers  at 
New  York,  May  9,  1894,  estimated  the  difference  in  economy 
between  water-tube  and  internally-fired  boilers,  due  to  the 
fundamental  differences  in  construction,  at  about  10  per  cent 
in  favor  of  the  latter  type. 

The  manufacturers  of  the  Robb-Mumford  boiler  claim  that 
the  best  results  in  steam  generation  are  obtained  by  having  a 
rather  small  grate  surface,  strong  draught  and  a  thick  fire ;  or, 
in  other  words,  a  high  rate  of  combustion  per  square  foot  of 
grate,  and  they  claim  that  the  practice  of  furnishing  a  large 
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grate  surface,  as  is  frequently  done  in  boilers  of  the  externally- 
tired  type,  to  increase  the  capacity  of  the  boiler,  is  opposed  to 
good  economy;  because  (i)  if  more  coal  is  burned  than  the 
heating  surface  of  the  boiler  is  calculated  for  the  gases  will 
escape  too  hot,  and  (2)  when  the  boiler  is  worked  at  a  less 
capacity  the  grate  surface  is  so  large  that  the  fire  may  not 
be  properly  distributed  over  the  whole  grate,  and  is  liable  to 

SIDE  \Mi:W  01'"  iiUlLEK 

have  thin  or  dead  spots  through  which  cold  air  may  pass, 
causing  waste  and  imperfect  combustion. 

As  this  boiler  consists  practically  of  two  steam  and  water 
drums  similar  to  those  used  in  water-tube  boilers  and  con- 

structed entirely  of  steel  plate  without  stays,  it  is  claimed  to 
be  ecjually  as  safe  as  the  best  of  that  type.  A  battery  of  1000  hp 
occupies  a  space  of  about  32  ft.  in  width  by  23  ft.  in  depth,  and 
14.25  ft.  in  height,  each  unit  is  entirely  distinct  and  may  be 
completely  isolated  for  cleaning,  inspection  or  repairs. 
The  manufacturers  for  the  United  States  are  the  Robb- 

Mumford  Boiler  Company,  Inc.,  with  offices  in  New  York  and 
Boston. 

NEW  COMBINATION  OHMMETERS 

l)loyment  of  the  telephone  receiver  possible,  and  further  gives 
a  means  of  working  from  a  false  zero  in  making  the  Murray 
test.  The  induction  coil  makes  it  possible  to  compare  capaci- 

ties and  inductances  and  to  measure  the  resistance  of  elec- 
trolytes or  the  internal  resistance  of  batteries.  It  also  comes  in 

when  locating  faults  on  lines  where  an  electromotive  force 
exists  at  the  fault,  as,  for  instance,  in  a  submarine  cable,  where 

one  or  more  conductors  are  grounded  or  both 
open  and  grounded.  By  keeping  the  telephone 
receiver  circuit  closed  the  E.  M.  F.  at  a  fault  of 
this  kind  causes  a  continuous  current  to  flow, 
which  does  not  affect  the  telephone  receiver,  the 
alternating  current  from  the  induction  coil  of  the 

instrument  almu-  being  effective  for  use  in  obtain- 
ing balance. 

The  number  of  cells  of  battery  has  not  been 
reduced  and  the  over  all  dimensions  have  not 

been  increased,  while  the  weight  is  only  about  a 
pound  more  than  that  of  the  original  form  of 

apparatus. It  is  claimed  that  tests  that  have  recently  been 
made  under  the  most  severe  service  conditions 

show  this  form  of  meter  to  be  superior  in  every 

way  to  a  bridge  and  galvanometer  for  the  loca- 
tion of  faults. 

The  old  form  of  this  ohmmeter  is  said  to  be 

very  popular  among  street  railway  men  for  test- 
ing out  the  conditions  of  car  equipments.  Sys- 

tematic tests  made  on  the  resistance  of  car  wiring 
circuits  with  the  controllers  placed  on  successive 
notches  quickly  show  any  tendency  toward  the 
development  of  faults,  and  plain  resistance 
measurements  made  on  meter-field  coils  often 

save  from  the  scrap  heap  ones  that  might  other- 
wise be  condemned  or  show  as  defective  some 

which  as  far  as  appearances  go  are  in  good  condition.  It  is 
tliought  that  the  new  form  will  answer  still  better,  as  car  houses 

The  accompanying  illustration  shows  a  new  form  of  ohm- 
meter  which  is  being  placed  on  the  market  by  Machado  & 
Roller,  the  licensees  under  the  Hanchett  and  Sage  patents.  As 
will  be  seen,  this  differs  from  the  old  form  in  having  added  a 
galvanometer  and  an  induction  coil.  Two  switches  are  also 
provided,  with  whose  aid  either  the  telephone  receiver  or  the 
galvanometer  may  be  used  as  current  detecter  at  will  and  the 
other,  which  applies  either  direct  current  from  the  batteries  or 
alternating  current  from  the  secondary  of  the  induction  coil, 
at  will. 

The  galvanometer  is  of  the  D'Arsonval  form,  unaffected  by 
external  magnetic  influences,  well  balanced  so  that  care  in 
levelling  is  not  required  and  of  a  sensibility  even  superior  to 
that  of  the  telephone  receiver.  It  is,  of  course,  also  unnecessary 
to  place  the  meter  in  any  particular  meridian  in  order  to  bring 
the  galvanometer  needle  to  zero. 

The  galvanometer  is  a  valuable  adjunct  in  Ibal  it  enables  t'lc 
set  to  be  used  where  there  is  too  much  noise  to  make  the  eni- 

COMBINATK  )N  OHM  JtE'l  ER 

are  often  too  nois}-  to  allow  of  the  most  accurate  results  with 
the  teleplione  receiver  alone. 

 ♦^^  

No  longer  are  the  private  electric  railway  cars  to  be  confined 
to  the  presidents  and  other  officers  of  street  railways,  for  a 
report  from  North  Adams,  Mass.,  which  there  is  no  reason  to 
doubt,  says  that  a  wealthy  resident  of  the  Berkshire  district, 
having  first  made  the  necessary  arrangements  with  the  street 
railway  companies  in  that  part  of  Massachusetts,  is  to  have 
Iniilt  for  his  own  ])rivate  use  the  costliest  trolley  car  in  the 
Utiited  States. 
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A  NOVEL  COMBINATION 

Within  the  past  few  weeks  the  J.  G.  Brill  Company  has 

shipped  to  the  Washington  W^ater-Power  Company,  of 
Spokane,  Wash.,  sixteen  cars,  which  are  a  combination  of  the 

builders'  patented  convertible  and  "Narragansett"  types.  Some 
four  years  ago,  when  the  Brill  Company  first  commenced  to 
build  this  form  of  convertible  car,  the  Washington  W^ater- 
Power  Company  recognized  its  suitability  to  conditions  found 
in  .S])okane,  and  bought  the  second  car  that  was  built.    It  was 

also  suited  for  use  with  trucks  having  equal  sized  wheels  and 
equipped  with  four  motors  per  car. 

The  general  dimensions  of  the  cars  are ;  Length  over  end 
panels,  30  ft.  5^2  ins.;  length  over  vestibules,  40  ft.  ins.; 
from  end  panels  over  vestibules,  5  ft.  2  ins. ;  width  over  Z-bar 
sills,  7  ft.  8^  ins. ;  width  over  posts  at  belt,  7  ft.  iij4  ins.  The 
Z-bar  sills  are  8  ins.  x  6  ins.  x  4  ins.,  and  end  sills  of  oak  4% 
ins.  X  8  ins.;  double  corner  posts  and  vestibule  posts,  3^4  ins. 
thick,  and  the  side  posts,  3%  ins.,  with  a  sweep  of  3J/I  ins.  The 
seats  are  Brill  patented  reversible,  34  ins.  long.  Aisle  width  is 

2034  ins.  At  the  diagonal  corners  are 
sand-boxes,  the  covers  of  which  arc 
movmted  with  spring  cane  to  form  corner 
seats.  The  vestibules  are  fitted  with  drop 
sash.  The  double-sash  windows  and  flex- 

ible double-sheet  metal  panels  slide  in  all 
metal  grooves  into  the  roof  pockets,  and 
are  in  nowise  different  from  the  standard 

convertible  type  of  the  builders. 

PAPERS  FOR  THE  AMERICAN  RAILWAY 
MECHANICAL  AND  ELECTRICAL 

ASSOCIATION 

N.'\RRAGAXSEJ  r  C.\R  CLOSED 

decided  to  give  it  a  thorough  trial  to  determine  the  wearing- 
qualities  of  the  movable  parts,  the  structural  strength  of  the 
whole  car,  the  capacity  to  retain  heat  and  keep  out  the  water  in 

wet  weather  and  to  note  whether  the  public  regarded  it  favor- 
ably. So  well  did  the  car  answer  every  requirement  that 

several  months  ago  the  companv  decided  to  place  the  above 

NARRAGANSETT  CAR  OPEN 

order.  In  some  respects  the  climatic  conditions  in  Washington 
may  not  be  as  severe  as  in  other  parts  of  the  country ;  but  during 
the  time  this  car  has  been  in  service  the  temperature  has  been 
as  low  as  12  degs.  below  zero;  nevertheless,  according  to  the 
management,  the  car  was  comfortably  warmed  by  the  use  of 

four  electric  heaters.  The  adaptation  of  the  "Narragansett" 
type  of  sills  and  steps  to  the  convertible  design  was  suggested 
by  the  builders.  The  object  was  two-fold:  obtaining  easier  and 
quicker  ingress  and  egress,  and  adding  to  the  longitudinal 
strength  of  the  cars.  This  type  overcomes  two  objections  to 

long  open  cars,  namely,  too  high  steps  in  the  case  of  a  single- 
step  car,  and  too  extreme  width  when  double  steps  were  used. 

The  "Narragansett"  design  comprises  Z-bar  sills  with  the 
upper  step  on  the  sill,  thereby  utilizing  space  ordinarily  occu- 

pied by  the  timber  sill.  The  Spokane  cars  are  mounted  on 
Eureka  maximum  traction  trucks,  which  carry  the  cars  low, 
and  with  the  double  steps  the  cars  are  easy  and  safe  to  enter  or 
leave.   It  will  be  readily  seen  that  this  combination  of  type  is 

Walter  Mower,  secretary  of  the  Ameri- 
can Railway  Mechanical  &  Electrical  As- 

sociation, reports  the  membership  of  this  organization  as  grow- 
ing finely  since  the  organization  at  Cleveland  in  February.  One 

good  example  of  the  hearty  endorsement  this  organization  is 
leceiving  from  the  large  companies  is  the  application  of  the 
Boston  Elevated  Railway  Company  for  active  membership, 

acconi])anic(l  by  payment  for  nine  associate  and  twenty-seven 
junior  memberships  for  various  members 
of  its  staff. 

Part  of  the  programme  which  will  be 
held  at  Saratoga,  N.  Y.,  Sept.  i,  2,  3  and  4, 

has  been  arranged.  The  convention  is  to 
he  held  at  the  same  time  and  place  as  the 
American  Street  Railway  Association 
convention. 

The  papers  which  have  been  already 
arranged  for  are  as  follows :  , 

"Care  and  Maintenance  of  Car  Bodies," 
by  C.  F.  Baker,  superintendent  motive 
]jower  and  machinery,  Boston  Elevated 
Railway  Company. 

"Improvements  in  Motors,"  by  E.  W. 
Olds,  superintendent  rolling  stock,  the 
.Milwaukee  Electric  Railway  &  Light  Com- 

pany. "The  Type  'M'  Control,"  W^  O.  Mundy,  master  mechanic, 
St.  Louis  Transit  Company. 

"Use  and  Abuse  of  Controlling  Mechanism,"  by  D.  F.  Carver, 
chief  engineer  Cleveland  Electric  Railway  Companv. 

The  Tri-City  Railway  Company,  of  Davenport,  la.,  has  an- 
nounced to  its  employees  that  after  June  i  the  wages  of  the  225 

trainmen,  including  conductors,  motormen  and  brakemen,  will 
be  materially  advanced.  After  that  date  the  scale  of  wages  will 
be  18  cents  an  hour  for  the  first  year  men;  19  cents  an  hour 
for  the  second  year  men  and  20  cents  an  hour  for  all  trainmen 
who  have  been  continuously  in  the  employ  of  the  company  for 
two  or  more  years.  The  above  advance  makes  the  third  one 
in  as  many  years,  making,  all  told,  an  advance  of  about  34  per 
cent.  About  75  per  cent  of  the  employees  of  the  company  are 
old  hands. 
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GENERAL  ELECTRIC  REPORT 

Tlie  annual  report  of  the  General  Electric  Company  for  the  year 
ending  Jan.  31,  1903,  was  issued  April  20,  and  shows  a  profit  of 
$10,277,169  (including  a  profit  of  $973,649  upon  securities  sold), 
and,  after  deducting  all  general  and  miscellaneous  expenses  and 
allowances  for  depreciation,  losses  and  writing  off  $386,875  from 
patent  account,  and  $1,908,324.11  from  factory  plants  and  ma- 

chinery. Deducting  $44,331.17,  interest  on  debenlures,  $1,613  879  82 
for  deductions  from  patent  account,  the  balance  $8,618,958.17. 

The  sales  of  the  company  have  increased  enormously  during  the 
past  year,  as  shown  by  the  following  statement: 

Yearly  in- crease of 
Vear  Ending  Amount  Orders  Orders 

Jan.  31  Billed  Received  Received — Per  Cent 
1S99    $15,679,430  $17,431,327  21.b 
1900    22,379,463  26,323,626  51.1 
1901   28,783,275  27,969,541  6.3 
1902    32,338,036  34,350,840  22.7 
1903    36,685,598  39,944,454  16.4 
The  orders  received  included: 
Generators  and  rotary  converters,  capacity  over  590.000  kw. 
Railway  motors,  more  than  11,000,  capacity  over  490,000  hp. 
Transformers,  capacity  over  475,000  kw. 
Stationary  motors,  more  than  16,000. 
Arc  lamps,  more  than  80,000. 

RAILWAY  ORDERS 

Referring  to  the  railway  orders  the  report  says : 
"During  the  year  we  have  delivered  most  oi  the  motors  and 

control  ecpiipments  ordered  by  the  Manhattan  Elevated  Railway, 
of  New  York  city.  The  electrical  equipment  of  that  road  is  now 
very  nearly  completed.  Its  electrical  operation  has  been  a  com- 

plete success  with  the  exception  of  a  few  days  in  December,  1902, 
when  a  sleet  storm  was  encountered  for  which  the  road  was  un- 

prepared. The  equipment  had  not  progressed  sufficiently  to  in- 
clude proper  facilities  for  coping  with  sleet.  This  was  the  cause 

of  such  difficulties  as  were  encountered,  and  no  blame  was  at- 
tached to  the  motors  or  control.  During  the  two  days  of  the 

storm  the  road  carried  1,105,296  passengers  as  against  1,059,167 
passengers  carried  during  the  two  corresponding  days  of  the  pre- 

vious year.  This  fact  is  sufficient  refutation  of  the  exaggerated 
reports  indicating  that  the  Manhattan  Railway  was  out  of  service 
for  a  considerable  portion  of  these  two  days. 

NEW  YORK  SUBWAY 

"After  months  of  investigation,  competitive  tests  and  trials,  in 
which  the  superiority  of  our  control  system  was  conclusively 
proven,  the  Interborough  Rapid  Transit  Company  awarded  to  the 
General  Electric  Company  the  contract  for  all  of  the  control 
equipments  of  its  cars. 

MULTIPLE  UNIT  CONTROL 

"The  demands  of  modern  transportation  in  the  matter  of 
schedule  speeds,  power  required  and  flexibility  of  movement  have 
resulted  in  the  development  of  a  new  method  of  control  known  as 

the  'multiple  unit'  system,  in  which  two  or  more  of  the  cars  in  a 
train  are  each  ec^uipped  with  motors  and  controllers,  and,  in  ad- 

dition, with  master  switches  and  controlling  lines,  so  that  they  may 
be  operated  either  individually  or  in  train  combinations  of  any 
required  length,  with  or  without  other  cars  which  are  not  equipped 
with  motors,  and  all  may  be  controlled  by  the  master  controller 
on  any  car.  This  system  is  in  direct  contrast  with  the  locomotive 
system,  where  all  of  the  power  is  concentrated  in  the  locomotive. 
The  multiple  unit  control  is  the  most  important  recent  develop- 

ment in  electric  traction  work,  making  possible  the  use  of  electric 
motors  in  urban  rapid  transit  and  standard  steam  railroad  service 
in  such  manner  as  to  secure  rapid  acceleration  and  quick  service 
which  resul.ts  cannot  be  obtained  with  a  locomotive. 

"By  the  purchase  of  the  Sprague  patents  we  have  come  into 
possession  of  the  only  fundamental  and  detailed  patents,  outside  of 
those  already  owned  by  our  company,  covering  a  successful  and 
satisfactory  form  of  multiple  unit  control.  This  system,  now 
known  as  the  Sprague-General  Electric  System,  is  in  successful 
operation  on  many  roads.  The  following  is  a  list  of  roads  which 
have  been  equipped  with  or  have  contracted  for  this  system  of 
control : 

No.  of NAME  LOCATION  Cars 
.Manhattan   Ry.   Co  New  York  City    900 
Aurora,  Elgin  &  ChicaRO  Ry   Chicago,  III    3S 
HouKhton  County  Ry.   Co   ITougluon,  Micli    8 
lioston  &  Maine  Hy.  Co   (Con'd  &  Man'stcr  Div.)  N.  H.  12 
CliicaRO,  Burlington  &  Ouincy   Ry   MJcadwood  &  L.  C.  Div.)   Z 
Canton  &  Akron   Ry  Canton,  0   10 
Columlnis,  Piuckcye  L.  &  Newark  Ry  Columbus,  O   fi 
Columbus,  Delaware  &  Marion  Ry  Columbus,  O   ]<| 
Columbus.  London  &  SprinRficld  Ry   Columbus,  0   11 

No.  of NAME  LOCATION  Cars 
Detroit  &  Chicago  Ry  Detroit,  Mich    10 
Denver  &  Northwestern  Ry  Denver,  Col   5 
International    

Ry                                          Buffalo,  N.  Y   36 

Central  London  Ry   London,  England   64 
Great  Northern  &  City  Ry  London,  England   35 
Chemin  de  Fer  de  L'Ouest,  France  France    2 

Mediterranean    Ry.    

Co                                (Gallaratc  Division)   2 

Lake  Shore  Electric  Ry  Toledo,  0   28 

Northwestern  Elevated  

Ry                            Chicago,  111   67 

Seattle  &  Tacoma  Interurban  Ky                  Seattle,  Wash   10 
Fonda,  Johnstown  &  Gloversville  Ry  Gloversville,  N.  Y   8 

Schenectady    Ry.    

Co                                     Schenectady,  N.  Y   22 

Athens  &  Piraeus  Ry  Greece    1 

Prussian  Government  

Ry                              (Anhalt  Suburban  Division)..  19 

Interborough  Rapid  Transit  Co  New  York    340 
Boston  &  Worcester  Electric  Ry  Worcester,  Mass   36 

Milwaukee  Electric  Ry.  

C
o
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Milwaukee,  Wis   25 

Baltimore  &  Ohio  R.  R.  Co  Baltimore,  Md   4 
South  Side  Elevated  Ry.  Co  Chicago,  111   150 
lioston  Elevated  Ry.  Co  Boston,  Mass   156 
Wilkesbarre  &  Hazleton  Ry  Wilkesbarre,  Pa   6 

North    Eastern    

R
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 England    50 

Total  number  of  roads, 
lotal  number  of  cars... 

.  31 .2081 

RAILWAY  MOTORS 

"The  report  of  June  28,  1897,  states:  'Since  the  organization  of 
the  company,  in  1892,  we  have  sold  30,912  railway  motors,  having 
a  total  capacity  of  795,120  hp.'  Since  that  date  we  have  sold  54,344 
motors,  having  a  total  capacity  of  2,304,986  hp.  The  grand  total 
of  railway  motor  sales  in  the  past  eleven  years  is  85.256  motors, 
having  a  total  capacity  of  3,100,106  hp.  These  motors  are  in  opera- 

tion in  all  parts  of  the  world." MANUFACTURING 
Expenditures  aggregating  about  $2,500,000,  exclusive  of  the  cost 

of  patterns,  small  tools,  etc.,  have  been  made  during  the  year  for 
real  estate,  extensions  to  existing  buildings  and  the  erection  of 
new  ones,  and  for  additional  machinery:  all  required  to  take  care 
of  the  increased  business,  and  in  1903  the  factory  floor  space  was 
3,000,000  sq.  ft.,  and  the  factory  employees  18,000. 

ENGINEERING 
Engineering  work  of  the  past  year  has  been  largely  devoted  to 

the  development  of  established  lines  of  apparatus.  The  number 
and  variety  of  useful  applications  of  electrical  machinery  have  kept 
pace  with  the  increased  volume  of  our  business.  Standard  ap- 

paratus has  been  improved  in  quality  and  efficiency,  and  con- 
siderable special  apparatus  has  been  designed  and  manufactured  to 

meet  novel  conditions. 
The  distance  to  which  electricity  has  been  delivered  has  been 

largely  increased  and  many  new  long-distance  plants  have  been 
installed,  using  pressures  of  from  60,000  volts  to  80,000  volts  and 
delivering  power  at  distance  of  from  50  miles  to  150  miles.  A 
notable  instance  is  that  of  the  transmission  of  6000  hp  from  the 
falls  of  the  Cauvery  River,  90  miles  to  the  Kolar  gold  fields  in 
Mysore,  India.  The  entire  transmitting  and  receiving  machinery 
of  this  plant,  as  well  as  the  transmission  line,  was  constructed  by 
the  company.  The  plant  was  started  last  year  and  has  continued 
in  most  successful  operation.  Six  of  the  eleven  5000-hp  generators 
for  the  new  power  station  at  Niagara  Falls  have  been  put  in  opera- 

tion and  are  highly  successful.  It  is  interesting  to  note  that  the 
size  and  voltage  of  generators  and  transformers  used  in  connec- 

tion with  long-distance  transmission  have  greatly  increased.  The 
company  has  in  successful  operation  transformers  of  over  50,000 
volts,  and  have  orders  for  others  to  be  used  at  80,000  volts. 
The  demand  for  direct-current  generators  of  large  size,  2000 

kw  and  over,  has  fallen  off.  This  has  been  due  to  the  increasing 
use  of  alternating  current  in  the  generating  station  and  its  con- 

version, where  needed,  into  direct  current  at  sub-stations  through 
the  medium  of  rotary  converters.  This  system  has  now  become 
standard  for  all  large  undertakings  in  this  country,  and  is  being 
rapidly  introduced  abroad.  Its  great  economy  and  flexibility  has 
undoubtedly  contributed  largely  to  the  successful  and  extended 
use  of  electricity  for  all  purposes.  It  is  interesting  to  note  that 
the  capacity  of  some  of  these  sub-stations  is  much  greater  than 
that  of  the  largest  generating  stations  that  were  in  existence  a 
few  years  ago. 

BALANCE  STTEET 
ASSETS 

Cash    ^  3,032,556.17 
Stocks  and  bonds    12,682,214.63 
Ileal  estate  (other  than  factory  plants)    431,455.9.8 
Notes  and  accounts  receivable    12,816,607.04 
Work  in  progress    1.7<K».456.49 
Merchandise  inventories    11,561,216.72 
F.actory  nlants    5,000,000.00 
I'atrnts.  franchises  and  good  will    2,000,000.00 

$49,893,507.0:? 
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LIABILITIES 
5  per  cent  gold  coupon  debentures   $99,000.00 
SVi  per  cent  gold  coupon  debentures    2,049,400.00 
Accrued  interest  on  debentures    825.00 
Accounts  payable    1,378,960.42 
Unclaimed  dividends    1,886.29 
Capital  stock    41,880,733.33 
Surplus    4,482,701.99 

$49,893,507.03 
PROFIT  AND  LOSS  ACCOUNT 

EXPENSES 
Cost  of  sales    $28,844,881.40 
Interest  on  debentures    44,331.17 
Profit  for  the  current  year    10,232,837.99 

$39,122,050.56 
Deduction  from  patent  account  for  expenditures  incurred  chiefly 

in  acquiring  tne  patents  of  the  Sprague  Electric  Coinpany   $  1,613,879.82 
Dividends  paid  in  cash    2,677,263.50 
Stock  issued  in  restoring  percentage  of  reduction  made  in  1898....  16,746,133.33 
Surplus  at  Jan.  31,  1903,  carried  forward  to  next  year   4,482,701.99 

$25,519,978.64 EARNINGS 
Sales    $36,685,598.00 
Royalties  and  sundry  profits    814,958.66 
Dividends  and  interest  received  on  stocks  and  bonds  owned   393,961.49 
Interest  and  discount    253,882.67 
Profit  on  sales  of  stocks  and  bonds    973,649.74 

$39,122,050.56 
Surplus  brought  over  from  last  year    15,287,140.65 
Profit  for  the  year  ending  Jan.  31,  1903   10,232,837.99 

$25,519,978.64 —  

PARIS  LETTER 

(f  rom  Our  Regular  Correspondent.) 
Public  interest  in  Paris  continues  to  manifest  itself  around  the 

Metropolitan  undertakings.  It  will  be  remembered  that  the  line 
No.  I,  running  from  Vincennes  to  the  Etoile,  will  form  a  large 
loop  with  line  No.  2,  running  under  the  outer  boulevards  on  the 
right  bank,  which  will  be  entirely  completed  in  one  month,  when 
the  section  of  line  No.  2,  cutting  line  No.  i  at  the  Place  de  la 
Nation,  will  be  opened  for  public  service.  The  station  at  the 
latter  place  will  form  the  main  car  depot.  The  tunnel  is  doubled, 
and  four  parallel  tracks  run  for  a  distance  of  1200  meters,  under 
which  distance  are  built  pits  to  facilitate  inspection  and  cleaning 
of  equipments. 

Line  No.  2  will  have  a  total  length  of  12  km,  11  km  of  which  are 
in  actual  operation.  A  six-minute  train  service  is  arranged  for, 
and  the  number  and  length  of  trains  will  be  augmented,  giving 
a  three-minute  service,  soon  after  the  last  stage  of  the  work  is 
completed.  The  schedule  time  for  the  whole  distance  of  12  km  is 
forty  minutes.  An  interesting  and  unusual  feature  of  this  line  is 
contained  in  the  Anvers-Bagnolet  section,  just  opened  for  service. 
On  a  length  of  1800  meters  the  Metropolitan  trains  run  either  on 
a  level  or  above  ground.  This  was  made  necessary  owing  to  the 
passage  over  a  canal  and  important  railway  lines  encountered  at 
this  point. 

Meanwhile  the  Compagnie  Generale  des  Omnibus  is  making  a 
stubborn  fight  for  public  favor,  and  is  using  steam  traction  and 
trailer  cars  on  the  line  running  parallel  to  line  No.  2.  The  open 
trailer  cars  have  been  well  received  by  the  public,  and  the  service 
will  be  increased  in  the  near  future. 

Nevertheless,  the  Omnibus  Company  is  beginning  to  recognize 
that  its  future  sphere  of  action  will  be  in  connection  with  the 
services  to  be  organized  between  any  two  points  not  served  by  the 
yet  incomplete  Metropolitan.  However  complete  the  Metropoli- 

tan line  will  be,  it  will  be  seen  that  in  a  large  city  there  is  always 
room  for  surface  traction.  Thus  a  new  omnibus  line  has  been  in- 

troduced joining  the  Gare  du  Nord  and  the  Gare  des  Invalides. 
two  very  busy  centers,  which  are  yet  unserved  by  any  completed 
line  of  the  Metropolitan. 
The  tramway  and  omnibus  companies  are  still  clamoring  for 

graded  fares  sfiving  them  the  right  to  charge  acording  to  the 
distance  traveled.  Thev  still  state  that  the  old  svstem  of  3  and 
6  cents  within  the  city  limits  has  ceased  to  be  profitable,  especially 
when  taken  in  conjunction  with  the  use  of  an  accumulator  or  con- 

duit system  of  traction.  They  wish  natu'-ally  to  use  the  trolley 
line,  which  appears  to  be  the  only  remedv  .jr  their  troubles.  The 
solution 'is  watched  with  considerable  interest. 

Another  aspect  which  has  to  be  taken  into  account  in  Paris  is 
the  use  of  horses  for  war  reserve  purposes  The  cab  and  omnibu.s 
companies  are  naturally  liable  to  be  called  upon  in  case  of  mobili- 

zation to  hold  at  disposition  of  the  government  a  certam  number 
of  horses.  The  attention  of  the  authorities  has  been  directed  to 
the  fact  that  the  number  of  animals  of  burden  is  on  the  decrease 
in  all  districts  of  Paris.  The  following  figures  will  show  this  de- 
crease: 

Horses  in  Paris  in  1901   96,868 
Horses  in  Paris  in  igo2   91,976 
Horses  in  Paris  in  1903   90,926 

Thus  the  effective  cavalry  reserve  has  decreased  in  two  years 
by  about  6000  units,  which  would  be  serious  on  a  war  footing. 
The  decrease  is  mainly  due  to  the  action  of  the  General  Omnibus 
Company,  which  has  made  a  reduction  of  2822  horses  of  its  stud, 
due  to  the  Metropolitan  competition.  On  the  other  hand,  the  cabs 
and  small  carriages  have  slightly  increased  during  this  period,  that 
is,  by  about  300  horses. 

In  further  reference  to  the  question  of  fares  of  the  tramway  com- 
panies, which  has  been  urged  above  all  by  (he  so-called  "tram- 

ways de  penetration,"  it  has  been  stated  that  the  East  and  West 
Paris  line  threatened  to  stop  their  service  immediately  owing  to 
the  decision  of  the  tramway  and  omnibus  committee,  from  which 
it  would  appear  that  sectional  fares  are  not  to  be  permitted,  nor 
will  the  fare  be  increased,  although  just  as  this  letter  is  being 
mailed  some  temporary  concessions  have  been  made.  The  West 
Paris  line  has,  it  appears,  made  :  loss  for  the  first  six  months  of 
1902  of  something  like  f.  194,000,  which  is  25  per  cent  more  than 
its  receipts  for  the  same  period.  It  is  estimated  that  with  a  con- 

cession for  an  increase  of  fares  and  the  introduction  of  the  troHey, 
this  loss  would  disappear  and  a  profit  of  the  same  or  greater 

amount  take  its  place.  In  fact,  the  company's  estimate  that  the 
economy  to  be  realized  by  the  use  of  trolley  in  place  of  accumula- 

tors would  amount  to  f.  222,500  annually. 
A  few  words  will  be  well  said  regarding  the  actual  state  of  con- 

struction of  the  Metropolitan.  It  will  have  been  gathered  from  the 
preceding  that  the  line  No.  i  and  the  part  of  line  No.  2  now  in 
operation  have  been  complete  successes,  and  the  same  can  be  well 
predicted  regarding  the  other  lines  now  being  constructed.  The 
foUowing  figures  were  kindly  given  us  by  Mr.  Bienvenue,  chief 
engineer  of  the  construction  dcpaitment  of  the  Metropolitan,  and 
will  speak  for  themselves  concerning  the  magnitude  of  the  work 
in  hand  for  this  scheme:  Fifteen  contracts  have  been  given  out 
for  the  No.  4  line,  running  from  Porte  d'Orleans  to  Clignancourt, 
which  has  been  commenced,  and  for  line  No.  3,  now  well  under 
way.  At  the  end  of  January  last  over  450D  workmen  were  em- 

ployed on  construction,  and  there  are  more  than  this  to-day.  This 
number  of  men  represents  the  men  actually  under  the  orders  of 
the  city  engineers  building  the  Metropolitan.  As  a  matter  of  fact, 
this  figure  would  be  greatly  augmented  by  taking  into  account  the 
ruimber  of  men  employed  by  the  Metropolitan  Company  for  por- 

tions of  the  line  in  operation. 
In  1902  the  total  amount  expended  in  construction  work  was 

f  23.000  per  day.  The  daily  expenditure  in  1902  was  f.  70,000,  and 
this  will  be  increased  to  f.  85,000  per  day  during  the  present  year. 
The  total  expenditure  to  date  on  the  Metropolitan  has  been  over 
f.  75,000,000.  It  is  estimated  that  to  complete  the  work  the  city  of 
Paris  must  borrow  the  sum  of  f.  170,000,000. 
On  line  No.  2.  by  reason  of  the  overhead  construction  and  the 

canal  and  railways  to  be  crossed,  no  less  than  11,000  tons  of  metal, 
exclusive  of  rails,  were  employed,  and  18,000  tons  of  sand  and 
12,000  tons  of  earth  used  for  the  embankments. 
One  of  the  interesting  points  in  connection  with  the  southern 

exterior  line  is  the  passage  under  the  Sceaux  Railway  station. 
The  line  under  the  exterior  boulevards  is  at  a  great  depth  at  this 
point,  while  the  level  of  line  No.  4  is.  for  certain  reasons,  quite 
close  to  the  surface,  and,  in  fact,  on  a  level  with  the  line  at  Sceaux 
station.  It  will  be  remembered  that  line  No.  4  is  the  intersecting 
line  running  directlv  north  and  south  of  the  city,  and  will  be  re- 

ferred to  directly.  The  line  No.  4  is  connected  with  the  Denfert 
Rochereau  station,  which  station  is  posed  on  two  cantilever  con- 

structions which  it  has  been  found  necessary  to  further  strengthen, 
by  reason  of  the  Metropolitan  tunnel  arriving  at  this  point. 

After  long  and  hot  debate  it  has  been  decided  that  the  Institute 
shall  not  be  disturbed  and  another  route  under  the  Seine  has  been 
chosen  for  the  ATetronolitan.  The  favored  street  is  the  Rue  Dan- 
ton,  and  the  Seine  will  be  crossed  by  passing  under  the  St.  Michel 
station  of  the  Orleans  Railway,  The  construction  of  the  entire 
line  is  being  rapidlv  pushed  forward:  the  loans  necessary  will  soon 
he  passed  by  the  Chamber  of  Deputies.  It  is  considered  that  this 
line  will  be  second  in  importance  onlv  to  line  No.  i  running  from 
Porte  Maillot  to  Vincennes.  Line  No.  4  will  include  in  its  route 
four  of  the  principal  railway  stations  of  Paris,  Gare  du  Nord. 
Gare  de  I'Est.  Gare  de  Montparnasse  and  Gare  de  Sceaux.  The 
line  will  be  entirely  underground,  and  will  contain  some  twenty- 
two  stations  over  a  distance  of  11^  km.    The  speed  scheduled 
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will  allow  the  distance  to  be  run  in  thirty-five  or  forty  minutes. 
The  total  estimated  cost  of  this  line  is  f.  31,500,000.  It  is  hoped  to 
open  the  line  for  public  service  about  the  end  of  1904  or  the  com- 

mencement of  1905.  The  line  lias  already  been  commenced  as 
far  as  tunnel  construction  is  concerned. 
A  recent  legal  decision  has  just  been  given  affecting  tramway 

interests.  At  Cannes  a  tramway  company  iourKi  it  desirable  to 
install  a  stub  track  in  a  certain  street,  so  that  ca'rs  could  be  held 
there  pending  the  arrival  of  a  car  from  another  direction.  The 
abutting  property  owners  claimed  damages  for  the  space  occupied 
in  the  street,  and  their  contention  has  been  upheld  by  the  Conseil 
d'Etat. 

The  Antwerp-Brussels  railway  scheme  has  again  come  to  the 
fore  in  a  scheme  proposed  by  A'Ir.  Mullender.  It  consists  of  a 
double  track  of  standard  gage  in  a  tunnel  in  one  straight  line  with 
a  total  length  of  42  km.  The  height  of  the  tunnel  would  be  6 
meters,  and  ventilation  would  be  assured  by  420  chimneys  of  a 
meter  diameter  each,  fitted  with  an  electric  exhaust  fan,  the  chim- 

neys being  situated  at  every  100  meters.  The  speed  of  the  trains 
would  be  120  km.  an  hour,  covering  the  42  km.  in  twenty-two 
minutes.  A  ten-minute  train  schedule  would  be  arranged  with 
twelve  motor  cars  of  a  seating  capacity  of  thirty. 

The  expenses  of  construction  are  estimated  at  f.  38,532,000,  work- 
ing out  at  f.  916  the  meter.  Two  and  a  half  years  are  asked  for 

construction.  A  concession  of  ninety  years  has  been  asked  for 

with  purchase  by  the  State  (optional)  after  fifteen  years'  oper- ation. 
 ♦"♦^  

LONDON  LETTER 

(From  Our  Regular  Correspondent.) 
C.  R.  Bellamy,  general  manager  of  the  Liverpool  Corporation 

Tramways,  on  his  return  from  his  trip  to  New  York,  where  he 
went  recently  at  the  invitation  of  the  National  Convention  on 
Municipal  Ownership,  has  been  presented  by  the  employees  of  the 
tramway  department  a  handsome  silver  tea  and  coffee  service  and 
also  a  diamond  pendant  for  Mrs.  Bellamy.  The  presentation  was 
made  by  Alderman  Petrie,  who,  in  making  the  presentation,  stated 
that  the  Liverpool  tramways  owed  much  of  the  energy,  ability 
and  skill  to  Mr.  Bellamy.  Mr.  Bellamy  in  accepting  the  gifts  re- 

ferred to  his  visit  to  America  and  stated  that  he  considered  Liver- 
pool very  much  ahead  of  America  in  the  matter  of  proper  pro- 

vision for  passenger  accommodation  on  tramway  cars.  Mr.  Bel- 
lamy will  doubtless  ere  long  present  a  full  report  to  the  Tramways 

Committee  regarding  his  visit  to  New  York,  which  will  be  awaited 
with  considerable  interest. 

Progress  is  being  made  with  the  electrification  of  the  North 

Eastern  Railway  Company's  branch  line  near  Newcastle  and  most 
of  the  contracts  for  the  complete  electrical  equipment  have  been 
let.  A  short  portion  of  the  third  rail  to  be  used  has  already  been 
laid  for  experimental  purposes  by  the  British  Thomson  Houston 
Company,  which  has  also  the  contract  for  the  rolling  stock,  includ- 

ing fifty  motor  cars  and  fifty  trailer  cars.  It  has  now  been  decided 
by  the  Newcastle  Electric  Power  Supply  Company,  from  whose 
main  power  station  at  Neptune  Bank,  Wallsend,  it  was  originally 
intended  to  take  power  to  build  a  new  power  plant,  as 
Neptune  Bank  is  already  working  up  to  its  full  capacity. 
This  new  power  house  is  being  erected  on  a  site  on 
the  Tyne  side  adjoining  the  ship  building  yard  of 
Messrs.  Swan  &  Hunter.  It  is  expected  that  this  year  20,000 
hp  will  be  installed  there  and  all  the  arrangements  are  being  car- 

ried out  by  C.  H.  Merz,  who  is  the  consulting  engineer  to  the 
Newcastle  Electric  Power  Supply  Company,  and  also  consulting 
electrical  engineer  to  the  North  Eastern  Railway  Company.  Bab- 
cock  &  Wilcox  have  already  received  the  order  for  the  boilers, 
superheaters,  stokers,  pumps,  economizers,  fans,  steam  pipes,  etc., 
for  this  plant.  The  coal  will  be  brought  into  the  house  above  the 
boilers  by  means  of  a  siding  from  the  railway,  and  all  will  be 
handled  automatically. 
The  London  United  Tramways  Company  has  just  opened  an- 

other important  extension  to  its  system  by  means  of  which  many 
of  the  most  picturesque  spots  in  the  Thames  Valley  will  be 
brought  within  easy  access.  This  extension  is  what  is  known  as 
the  Hampton  Court  loop,  by  means  of  which  the  gates  of  Hamp- 

ton Court  Palace  are  reached.  Two  routes  are  available,  one  by 
Twickenham  through  the  town  of  Hampton,  and  the  other  by 
way  of  Teddington  and  Hampton  Wick.  It  is  now  possible  to 
travel  from  Shepherd's  Bush  to  Hampton  Court  for  6d.  A  new 
car  depot  and  sub-station  have  been  erected  at  Fulwell,  where  ac- 

commodation has  been  made  for  200  cars.  It  is  interesting  to 
note  that  the  King  had  to  be  approached  with  regard  to  the  im- 

proved facilities  for  reaching  Hampton  Court,  as  a  slice  of  Bushey 
Park  was  necessary  and  was  graciously  accorded  by  His  Majesty. 

The  new  lines  were  opened  recently,  C.  T.  Yerkes  performing  the 

ceremony.  Garrick's  Villa  at  Hampton,  which  has  recently  been 
acquired  by  the  London  United  Tramways  Company,  was  used  for 
the  luncheon  ceremony,  where  the  usual  speeches  of  a  congratu- 

latory character  were  made.  Needless  to  say  that  the  regular  serv- 
ice since  the  formal  opening  has  been  patronized  to  an  enormous 

degree,  and  on  the  recent  Easter  holidays  the  company  was  almost 
overwhelmed  by  the  numbers  of  passengers  desiring  to  take  this 
open-air  route  through  such  attractive  scenery. 
An  official  confirmation  has  been  issued  that  the  Prince  of 

Wales  has  consented  to  open  the  new  London  County  Council 
Tramways  in  London  on  Friday,  May  15.  His  Royal  Highness 
will  be  accompanied  by  the  Princess  of  Wales,  and  it  is  proposed 
to  invite  the  London  members  of  Parliament,  the  mayors  and 
aldermen  of  all  the  London  boroughs  and  other  public  men.  It 
has  been  arranged  that  their  Royal  Highnesses  will  enter  the  first 
electric  car  and  ride  to  the  terminus  at  Tooting  and  back  to  West- 

minster Bridge.  In  connecting  with  these  tramways  it  has  been 
decided  to  adopt  the  queue  system  at  Blackfriars,  and  barricades 
are  to  be  erected  there  which  will  serve  to  assist  a  staff  of  officials 
in  preventing  the  struggling  which  at  present  takes  place  to  enter 
the  cars  at  this  point.  Preparatory  to  the  opening  of  this  system 
a  ̂ regular  course  of  tuition  has  been  given  to  many  of  the  county 
councils  horse  drivers,  and  many  of  these  have  successfully 

passed. Preparatory  to  the  formal  opening  of  the  system  by  the  Prince 
of  Wales  on  May  15,  it  is  interesting  to  note  that  trials  of  the  new 
electric  cars  on  the  conduit  system  have  recently  been  made  in  the 
early  morning  after  midnight.  It  is  most  satisfactory  to  note  that 
these  trials  were  perfectly  successful,  and  the  cars  ran  from  end  to 
end  of  the  route  without  a  single  hitch.  As  this  is  practically  the 
first  long  conduit  system  in  England  (with  the  exception  of 
Bournemouth,  which  was  opened  only  a  few  months  ago)  the 
result  must  have  been  extremely  gratifying  to  the  London  County 
Council,  Messrs.  J.  G.  White  &  Company,  the  contractors  for  the 
whole  of  the  conduit  work,  and  also  to  Dick,  Kerr  &  Company, 
Ltd.,  who  furnished  all  the  electric  cars  with  their  complete  electric 
equipments.  It  would  thus  appear  that  everything  will  be  in  perfect 
order  by  May  15,  when  the  South  London  will  have  an  electrical 
tramway  system  thoroughly  up  to  date,  as  good,  if  not  better,  than 
any  electrical  system  in  the  world,  as  the  work  has  been  most 
thoroughly  done  in  truly  British  manner. 
The  Brush  Electrical  Engineering  Company's  annual  report  this 

year  is  particularly  interesting  from  certain  statements  which  were 
made  by  the  chairman,  Lord  Vaux,  of  Harrowden.  The  financial 
results  of  the  year  have  shown  a  marked  improvement  and  a  6  per 
cent  dividend  has  been  declared  on  the  preference  shares,  £5,000 
placed  to  reserve  and  a  balance  of  £11,086  carried  forward.  The 
net  profit  for  the  year  was  £'24,186  after  deducting  general 
charges,  maintenance,  interest  on  debenture  stock  and  £6,500 
placed  to  depreciation  reserve  fund.  The  interesting  statement, 
however,  which  was  made  was  with  regard  to  some  new  types 
of  work  which  the  Brush  Company  proposes  to  enter  into  this  year. 
They  have  been  for  some  time  experimenting  in  the  manufacture  of 
steam  turbines  and  now  feel  that  these  machines  are  probably 
destined  to  play  an  important  part  in  the  future  of  electrical  engi- 

neering undertakings.  They  have  taken  a  license  to  manufacture 
steam  turbines  under  the  Parsons  patent.  It  may  be  remembered 
also  that  the  Brush  Company  has  manufactured  reciprocating 
engines  in  the  past,  but  this  work  was  recently  discontinued.  It 
is  now  also  announced  that  they  have  designed  an  excellent  type 
of  vertical  reciprocating  high-speed  steam  engine  suitable  either 
for  compound  or  triple  expansion  and  for  two  or  three  cranks. 
They  have  already  built  one  of  this  type  of  500  hp  which  has  al- 

ready been  in  regular  daily  work  for  over  six  months.  The  di- 
rectors have  also  decided  to  add  polyphase  generators  to  their  line 

of  manufactures,  as  it  is  evident  to  the  board  that  such  machines 
are  absolutely  necessary  to  keep  pace  with  the  progress  of  electrical 
work  both  for  railways  and  power  distribution. 

With  regard  to  the  various  underground  enterprises  before  the 
House  of  Commons  at  present,  the  committee  has  passed  the 
preamble  to  the  City  &  South  London  Railway  bill,  by  which 
powers  are  requested  for  extending  the  existing  tube  from  the 
"Angel"  to  the  London  &  NortlT  Western  Railway  terminus  at 
Euston,  and  also  to  take  over  the  powers  already  granted  by  Parlia- 

ment to  make  a  tube  from  Brixton  to  the  city.  The  City  &  North 
Eastern  Suburban  Electric  Railway  bill,  by  which  it  is  proposed  to 
run  a  tube  from  the  Monument  to  the  North  Eastern  suburbs,  is 
also  making  progress  in  committee,  though  meeting  with  strenuous 
opposition  from  the  Great  Eastern  Railway,  the  North  London  Rail- 

way and  the  London  County  Council,  though  many  statements  have 
been  made  before  the  committee  proving  that  the  railway  accommo- 

dation to  these  suburbs  is  totally  inadequate.  There  is  little  to  be 
said  about  the  various  other  tube  schemes,  as  they  seem  to  have 
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received  all  the  privileges  which  they  had  been  desirous  of  secur- 
ing. In  the  meantime  the  Royal  Commission  is  investigating 

the  whole  problem,  and  most  of  the  new  schemes  will  probably 
be  held  up  until  some  decision  is  arri\-ed  at  by  the  Commission. 
The  one  interesting  feature,  perhaps,  in  regard  to  the  under- 

ground situation  is  the  delivery  by  the  Brush  Electrical  Engineer- 
ing Company  of  two  experimental  trains  which  have  been  built 

for  the  Metropolitan  District  Railway  Company,  and  which  are  now 
being  used  at  South  Harrow.  These  trains  will  be  illustrated  in  an 
early  issue,  and  here  it  will  be  sufficient  to  say  that  one  has  been 
equipped  by  the  British  Thomson-Houston  Company,  and  the  other 
by  the  British  Westinghouse  Company.  The  cars  are  of  the  long 
type  used  on  the  Central  London  Railway,  and  which  ha.;  come  to 
be  considered  as  the  representative  American.  The  seats  are  all 
placed  longitudinally  along  the  sides  with  a  broad  corridor  run- 

ning down  the  middle,  and  in  addition  to  the  doors  at  either  end  of 
ihe  Cars  with  platform  gates,  as  on  the  Central  London,  the  Dis- 

trict cars  have  also  side  doors  in  the  middle,  which,  howe\er,  do 
not  open  outwards,  but  slide,  handles  being  provided  so  that  they 
can  be  worked  either  from  the  inside  or  from  the  station  platforms. 
.A.S  has  already  been  stated,  it  is  the  intention  of  the  Metropolitan 
District  Railway  to  keep  these  cars  in  regular  ser\  ice  on  the  Har- 

row Branch  for  about  a  year,  when  it  is  expected  the  whole  Inner 
Circle  will  be  ready  for  equipment.  During  that  time  a  complete 
system  of  experiments  will  lie  made  and  much  valuable  informa- 

tion secured,  and  these  trains  will  also  form  a  \alual)le  educational 
feature  for  the  employees. 
The  London  County  Council  has  just  placed  a  coiUract  lor  joo 

tram  cars,  with  the  British  Westinghouse  Company,  at  a  price  of 
£ii8,g8o,  which  is  ab'iut  £12,000  cheaper  than  what  the  London 
County  Council  had  to  pa\  fur  a  similar  number  lasc  time.  Only 
about  £5,000  of  this  amount  will  be  expended  upon  work  which 
will  have  to  be  secured  abroad,  and  with  this  exception  all  tin- 
work  will  be  done  in  England. 
The  London  County  Council  has  given  notice  that  it  wiil  issue 

£5,000,000  3  per  cent  stock  for  the  purpose  of  paying  ofif  the 
bills,  many  of  which  are  for  tramway  electrification.  The  highways 
committee  reports  that  their  experience  with  all  night  car  service 
has  led  them  to  believe  that  they  meet  the  requirements  of  the 
public,  and  that  there  is  need  for  them  to  be  maintained.  The 
receipts  show  no  surplus  over  expenses,  but  the  committee  is  con- 

vinced that  these  night  cars  are  of  great  convenience  and  intend 
maintaining  them.  The  London  County  Council  has  again  failed 
to  get  powers  to  place  tramways  on  the  Thames  embankment, 
this  time  by  only  one  vote.  The  London  County  Council  has 
also  recently  had  a  set-back  from  the  House  of  Commons,  which 
placed  its  veto  upon  the  proposal  in  the  bill  to  permit  borough 
councils  to  undertake  the  supply  of  electrical  fittings.  In  refusing 
this  request  Sir  F.  Banbury  stated  that  if  such  trading  were  al- 

lowed he  did  not  know  where  it  would  be  possible  to  draw  the  line, 
and  that  they  might  come  to  a  state  of  things  in  which  the  country 
would  be  run  by  municipalities. 

The  City  of  Wolverhampton  is  much  exercised  at  present  on  the 
subject  of  tramways,  and  as  to  the  question  whether  the  Lorain 
system  of  surface  contact  which  has  now  been  in  operation  for 
about  a  year  will  be  taken  over  by  the  corporation  or  not.  L 
will  be  remembered  that  this  system  was  installed  conditionally 
by  the  Lorain  Company  on  the  understanding  that  if  it  was  not 
found  to  be  successful  it  would  be  removed  and  the  corporatic*n 
permitted  to  instal  the  overhead  system  or  any  other  system  which 
might  be  selected.  A  report  has  now  been  prepared  by  C.  E.  C. 
Shawfield,  the  borough  electrical  and  tramways  engmeer,  which, 
while  it  admits  that  the  cars  have  been  running  successfully, 
claims  that  it  is  considerably  more  expensive  to  operate  and  more 
expensive  to  instal.  The  committee  has  not  given  out  this  report 
nor  has  it  published  its  decision  in  the  matter,  but  it  will  naturally 
be  one  of  great  interest,  not  only  to  Wolverhampton  but  to  elec- 

trical engineers  in  general.  It  would  appear  from  what  has  been 
published  of  the  report  that  it  is  not  a  question  of  ability  to  operate 
the  system,  as  that  seems  to  have  been  thoroughly  established 
but  the  financial  aspect,  which  is  receiving  the  most  severe  investi- 
gation. 

Last  month  saw  the  inauguration  of  a  through  system  of  cars 
from  Liverpool  to  Bolton,  labelled  Liverpool,  Prescot,  St.  Helens 
and  Bolton.  This  system  is  controlled  by  the  South  Lancashire 
Tramways  Company,  which  has  Parliamentary  powers  to  con- 

struct 115  miles  of  electric  tramway,  and  will  eventually  link  up 
Manchester  and  Liverpool  and  upwards  of  thirty  towns  and  dis- 

tricts in  the  neighborhood.  About  32  miles  of  the  system  are  al- 
ready in  operation,  and  the  opening  of  the  through  system  of 

tramways  from  Liverpool  to  Bolton  served  for  an  opening  cere- 
mony of  considerable  importance.  The  route  commences  in 

Liverpool  at  the  Pier  Head  and  the  procession  of  cars  on  the 
opening  day  proceeded  by  Water  Street,  Castle  Street,  Lord  Street 

and  Lime  Street,  into  the  London  Road,  and  thence  to  Green- 
fields. The  route  passes  by  vyay  of  Knotty  .-\sh  and  so  on  to  Pres- 

cot, where  is  situated  the  factory  of  the  British  Insulated  &  Helsby 
Cable  Company,  with  which  the  Atherton  brothers,  who  are 
practically  responsible  for  this  railway,  are  associated.  The  route 
then  passes  through  Ashton-in-Makerfield,  Hindley.  Atherton 
and  so  on  to  Bolton.  At  Atherton,  a  town  named  after  the 
brothers  who  conceived  the  scheme,  is  a  central  power  house; 
and  here  a  stop  was  made  for  the  purpose  of  examining  the  gen- 

erating plant.  Luncheon  was  served  at  the  Town  Hall  of  Bolton, 
at  which  Sir  John  Willcox  presided.  One  of  the  important  features 
of  this  route  will  be  the  carrying  of  merchandise  in  addition  to 
passengers. 
The  Manchester  Corporation,  by  opening  the  remaining  routes 

upon  the  Oldham  Road,  Ashton  New  Road  and  Ashton  Old 
Road,  has  completed  the  work  of  substituting  electric  traction  for 
the  old  system  of  horse  tramways  begun  in  July,  1900.  The  first 
electric  car  was  run  on  the  Cheetham  Hill  route  about  eighteen 
months  ago.  There  are  now  140  miles  of  track  under  the  control 
of  the  department,  and  about  400  cars  are  in  daily  use.  By  means 
of  the  new  routes  passengers  will  be  able  to  travel  quickly  and 
comfortably  from  the  center  of  Manchester  to  the  boundaries 
of  Oldham  and  Ashton,  where  connections  will  be  established 
with  the  tramways  of  those  two  boroughs.  It  is  hoped  that  in 
the  near  future  the  Manchester  cars  will  be  allowed  to  enter  both 
towns,  and  negotiations  with  this  object  in  view  are  already  in 
progress  with  the  authorities  concerned. 
The  first  provincial  conference  of  the  Municipal  Tramway  Man- 

agers' Association  was  held  at  the  Leeds  Town  Hall  recently, 
under  the  presidency  of  Mr.  John  Young,  of  Glasgow.  Some 
twenty  managers  of  municipal  tramways  attended.  It  was  re- 

solved to  widen  the  basis  and  extend  the  scope  of  the  association 
liv  admitting  members  of  municipal  tramways  committees  to 
membership,  and  to  alter  the  title  of  the  society  to  that  of  the 
Municipal  Tramways  Association.  Among  the  matters  discussed 
was  the  ciuestion  of  limiting  compensation  for  personal  injury  in 
the  case  of  tramway  accidents  to  £25.  It  was  decided  to  hold  the 
annual  meeting  in  Glasgow  during  July. 

At  a  recent  joint  meeting  of  the  Tramway  Committee  of  the 
Perth  Town  Council  and  the  Perth  Tramway  directors,  a  settle- 

ment with  regard  to  the  purchase  of  the  tramways  was  reached, 
£21,000  being  fixed  upon  as  the  figure  for  the  basis  of  negotia- 

tions. At  a  subsequent  meeting  of  the  Town  Council  the  agree- 
ment between  the  Tramways  Committe  and  the  directors  was 

ratified,  and  the  Ccporation  Tramway  Provisional  Order  will 
now  be  unopposed. 

The  inauguration  of  the  new  electric  tramways  for  Chester  took 
place  recently  without  public  ceremony  or  function  to  celebrate 
the  event.  The  first  car,  which  was  driven  by  the  manager  of  the 

tramways  (Mr.  Jno.  Gardner),  left  the  tramway  yard  at  8  o'clock with  a  full  load  of  passengers,  there  being  eager  anxiety  displayed 
by  a  large  number  of  persons  to  have  the  first  ride  and  to  obtain 
possession  of  the  first  tickets  ptmched. 
Arrangements  are  practically  completed  for  the  construction  of 

a  light  electric  railway  by  the  Glamorgan  County  Council  between 
Morriston  and  Pontardawe,  a  distance  of  514  miles,  and  the  work- 

ing thereof  by  the  South  Wales  Electrical  Power  Distribution 
Company.  The  Council  proposed  to  widen  the  road  at  certain 
points,  to  lay  the  tracks  and  also  to  put  in  the  electrical  equip- 

ment, and  to  lease  the  line  for  a  sum  which  will  be  equivalent 
to  their  contribution  to  the  sinking  fund  and  interest,  which  will 
probably  amount  to  something  like  5  per  cent  on  the  capital  ex- 

penditure. The  committee  of  the  Portsmouth  Corporation  Tramways  ac- 
cepted the  tender  of  Mr.  Coltherup  for  the  construction  of  new 

workshops  and  offices  to  the  designs  of  E.  Rotter,  under  whose 
supervision  the  work  will  be  carried  out.  The  amount  of  the 
contract  is  £8,150.  The  new  buildings  which  are  to  be  situated  at 
North  End.  will,  together  with  the  large  car  shed  already  erected 
there,  complete  the  depot. 

The  Portsdown  &  Horndean  Light  Railway,  which  was  opened 
on  March  2,  has  already  earned  such  good  traffics  that  the  com- 

pany have  ordered  additional  cars. 
The  new  Aberdeen  Corporation  Electricity  Works  at  Dee  Vil- 

lage were  formall}'  opened  by  the  Town  Council  paying  a  visit 
of  inspection.  The  party  included  Lord  Provost  Walker,  the  mag- 

istrates and  Town  Council  members  of  the  Harbour  Board,  and 

a  number  of  the  town's  officials.  The  works  are  of  imposing  ap- 
pearance, and  there  is  ample  room  for  further  extension.  The 

visitors  were  conducted  over  the  station  by  Mr.  George  Kemp, 
convener  of  the  Gas  and  Electricity  Committee,  and  Mr.  J.  A. 
Bell,  city  electrical  engineer,  and  had  an  opportunity  of  examining 
the  fine  plant  and  machinery,  which,  along  with  the  building,  has 
entailed  an  outlay  of  nearly  £80,000. 
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The  Southsea  Corporation  appears  to  have  got  themselves  into 
rather  a  peculiar  condition.  A  year  ago  they  secured  an  order  to 
extend  their  present  lines,  but  soon  after  got  the  surface-contact 
bee  in  their  bonnet  and  members  of  the  Council  have  visited 
Wolverhampton,  London  and  Paris  for  the  purpose  of  investiga- 

tion. After  repeated  meetings  of  the  committee,  at  which  the 
claims  of  nearly  every  surface-contact  system  were  thoroughly 
gone  into,  it  has  occurred  to  the  Council  to  consult  the  company 
which  at  present  operates  the  tramways.  They  now  find  that  the 
company  holds  the  keynote  to  the  whole  situation,  and  by  their 
contract  the  lease  of  the  new  lines  must  be  made  to  them,  and  that 
any  new  lines  which  the  Corporation  construct  must  be  to  the  com- 

pany's reasonable  satisfaction.  The  company  now  holds  that 
surface  contact  is  not  reasonably  satisfying,  that  it  was  not  in 
contemplation  when  the  agreement  was  drawn  up,  and  it  tlatly 
refuses  to  consider  anything  but  the  overhead  equipment.  As 
things  are,  the  town  stands  to-day  in  exactly  the  same  position  in 
which  it  stood  when  the  order  was  obtained  in  May,  1902. 

A.  C.  S. 
 ♦♦♦  

METROPOLITAN  FEPLY  TO  CHARGES 

The  Metropolitan  Street  Railway  Company,  of  New  York,  has 
mailed  to  its  stockholders  a  reply  to  the  accusations  of  falsified 
accounts  against  the  company  made  recently. 

The  statement  is  prefaced  with  a  note  from  Mr.  Vreeland  to  the 
effect  that  in  view  of  "the  wide  publication  of  misleading  and  in- 

jurious statements  regarding  the  financial  affairs  of  the  company." 
he  had  asked  Stephen  Little,  Farquhar  J.  MacRae,  and  Haskins  & 
Sells,  certified  public  accountants,  to  make  an  investigation  and 

submit  a  report  that  could  be  presented  to  the  stockholders." This  report  is  given  in  full  below  : 

THE  ACCOUNTANTS'  REPORT 
We  submit  herewith  in  detail  our  report  upon  the  memorandum 

you  have  handed  us.    We  have  considered  the  subdivisions  con- 
tained therein  in  their  numerical  order,  retaining  in  each  case  the 

caption  that  appears  in  the  memorandum. 

NO.  I. 

"Cash  disbursements  for  new  construction,  etc.,  wrongly  re- 

ported." The  allegation  under  this  headline  is  in  effect  that  during  certain 
specified  years  the  cash  disbursements  for  new  construction  and 
equipment  were  reported  to  the  Railroad  Commissioners  as 

amounting  to  $35,413,421.85  in  the  company's  cash  statement,  while 
in  the  company's  general  balance  sheet  they  were  said  to  amount 
during  the  same  period  to  only  $25,355,572.76. 

The  figures  stated  by  the  persons  who  prepared  this  memorandum 
are  incorrect.  The  sum  reported  m  the  general  balance  sheet  for 
the  period  stated  was  $25,705,572.76,  but  the  difference,  for  the 
purpose  of  this  inquiry,  is  immaterial. 

The  question  which  this  comparison  seeks  to  raise  is  :  What  be- 
came of  the  missing  $10,000,000?  The  answer  is  that  there  is  no 

missing  $10,000,000,  and  that  the  comparison  is  mistaken,  mislead- 
ing, and  contrary  to  all  principles  of  accounting.  The  company's 

statement  of  cash  disbursements  represents  obligations  paid  during 
the  specified  period,  while  the  increase  in  the  amount  charged  to 
the  construction  and  equipment  account,  as  shown  on  the  balance 
sheet,  represents  obligations  incurred.  The  two  things  are  obvi- 

ously so  different  that  any  attempt  to  compare  them  is  preposterous 
and  conveys  no  meaning  whatever. 

The  reference  to  loans  and  investments  and  to  the  difference  be- 
tween the  cash  statements  and  the  balance  sheets  in  respect  of 

these,  is  met  by  the  same  answer.  We  repeat  that  there  is  no 
occasion  to  reconcile  the  cash  statement  with  the  balance  sheet,  nor 
is  any  inference  whatever  to  be  drawn  from  the  fact  that  they  do 
not  agree.  To  base  a  charge  of  corporate  mismanagement  upon 
the  fact  that  a  disagreement  does  exist  is  simply  absurd. 

NO.  II. 

"False  balance  of  $3,000,000  due  from  lessor  companies  carried 
forward  from  igoi  to  1902." 
The  suggestion  made  under  this  heading  is  that  because  your 

company  reported  to  the  Railroad  Commission  (Report  of  1901, 

page  1072),  "amount  due  from  lessijr  companies  June  30, 
1901,  $2,245,598.78,"  and  the  next  year  reported  (page  1 109) 
"balance  due  from  lessor  companies  June  30,  igor,  $5,245,- 
598.78,"  it  follows  that  a  false  balance  was  stated,  amount- 

ing to  $3,000,000.  This  interference  is  entirely  unwarranted.  The 
transaction  embodied  in  these  two  reports  was  simply  this — 
$3,000,000  had  been  paid  by  the  lessor  companies  to  the  Metropoli- 

tan in  notes  on  account  of  additions  and  betterments  i7iade  by  the 

Metropolitan  Company  upon  their  respective  lines,  and  the  notes 
falling  due,  were  not  paid  by  the  lessor  companies,  but  were  taken 
up  by  the  Metropolitan  Company.  Thereupon  the  $3,000,000  of 
indebtedness  to  the  Metropolitan  Company  represented  by  the 

notes  were,  of  course,  charged  l;)ack  to  the  lessor  companies'  ac- 
counts on  the  Metropolitan  Company's  books. 

NOS.  III.,  IV.,  v.,  VI. 

(III.)  "In  relation  to  the  Second  Avenue  Railroad  Company;" 
(I\^)  "Repeated  charges  for  same  construction  work  on  certain 
leased  lines;"  (V.)  "Excessive  charge  for  reconstruction  on  the 
Thirty-Fourth  Street  Crosstown  Railway  Company;"  (VI.) 
"Neglect  to  report  in  detail  cost  of  new  construction  year  by  year." 

The  points  raised  under  these  headings  relate  mainly  to  the  cost 
.)f  construction  work,  and  are  merely  expressions  of  opinion  that 
this  cost  was  excessive. 
We  shall  not  undertake  to  discuss  that  question,  as  to  which 

certainly  no  one  is  qualified  to  form  an  opinion  who  does  not  know 
of  his  own  knowledge  all  of  the  physical  conditions  under  which  a 
given  piece  of  road  was  built. 

In  making  out  the  allegation  that  this  cost  of  construction  was 
too  great,  it  is  claimed  that  evidence  of  double  charging  exists  in 
the  reports  your  company  has  made  to  the  Railroad  Commission. 
Certain  items  reported  as  the  cost  of  constructing  a  certain  road 
during  a  given  year  are  pointed  out,  and  attention  is  then  called 
to  the  statement  in  the  same  report  that  the  road  is  in  operation. 
Thereafter  a  further  increased  item,  stated  in  respect  of  a  subsequent 
year  is  cited,  and,  recalling  that  the  road  was  said  to  be  in  opera- 

tion, it  is  assumed  that  this  state  of  the  accounts  implies  a  double 
charge.  There  is  no  ground  for  such  an  assumption.  The  work 
of  construction  is  not  necessarily  nor  often  completed  when  the 
road  is  put  into  operation.  On  the  contrary,  it  goes  on  for  months, 
even  years,  and  any  charge  for  that  road  in  the  report  of  a  given 
year  means  only  the  cost  of  such  mileage  as  was  constructed  and 
accounted  for  during  that  year. 

Another  mistaken  assumption  of  a  similar  kind  appears  under 
the  above  captions.  Observing  in  the  annual  reports  amounts 
therein  stated  to  be  expended  during  the  year  reported  upon,  and 
observing  also  the  length  of  the  road  therein  stated,  it  is  assumed 
that  the  charge  applies  to  the  entire  mileage  so  reported.  But  It  is 
not  so.  The  charge  made  represents  the  cost  of  such  work  as 
has  been  actually  done  and  accounted  for  at  the  time  the  report 
is  made.  Subsequent  charges  refer  to  subsequent  work,  and  all 
such  charges  added  together  are  the  cost  of  the  entire  mileage  of 
the  road.  An  illustration  of  the  manner  in  which  the  author  of 
this  memorandum  has  continually  imposed  upon  himself  in  the  ex- 

amination of  your  annual  reports  appears  in  the  criticism  that 
"the  enormous  sums  carried  by  your  company  year  by  year  since 
1898  under  the  head  of  "New  construction  on  lines  owned  and 
leased  to  be  distributed"  (reaching  a  total  of  more  than  $22,000,000 
in  1901)  would  permit  of  an  apparently  easy  way  for  falsification 
of  accounts  and  for  misappropriation  of  funds."  On  the  contrary, 
an  undistributed  account  would  be  the  very  last  place  in  which 
anybody  would  undertake  to  conceal  false  accounts  or  misappropri- 

ated funds.  Every  such  item  must  reach  its  final  destination  and 
be  fully  accounted  for,  and  it  is  ))y  no  means  remarkable  that  the 
Metropolitan  Company,  during  the  period  of  its  sudden  and  won- 

derful expansion,  should  have  had  a  very  large  open  account. 

The  remark  that  "no  necessity  existed  for  such  an  account,"  dis- 
qualifies anyone  who  makes  it  from  discussing  the  accounts  of  the 

Metropolitan  Road.  Your  company  was  building  for  the  account 
of  many  subsidiary  companies,  and  the  best  way  to  keep  its  con- 

struction account  intelligently  and  with  accuracy  was  the  way 
in  which  it  was  kept  ;  namely,  by  holding  it  together  until  the  work 
was  completed,  and  then  apportioning  the  amount  to  the  different 
properties  to  which  it  appertained. 

NO.  VII. 

"Excessive  charge  for  engineering  and  superintendence  on  the 
Central  Park,  North  and  East  River  Railroad  Company." 
Under  this  headline  attention  is  called  to  an  entry  in  the  com- 

pany's report  of  igo2  of  $322,340.45  expended  for  engineering  and 
superintendence,  and  adding  thereto  some  other  items,  it  is  made  to 
appear  that  the  charge  for  this  service  upon  a  mile  and  a  half 
of  double-track  road  was  $341,731.39.  It  appears  thai  I  lie  com- 

pany's report  in  respect  to  this  charge  did  contain  a  clerical  error, 
and  that  $290,000  of  the  $322,340.45  should  have  been  charged  to 
track  and  roadway  and  electric  line  construction.  This,  of  course, 
does  not  affect  the  aggregate  charge  to  construction  and  equip- 

ment, as  l)oth  of  these  amounts  were  included  in  such  aggregate. 
The  item  of  $9,693.97  stated  by  the  c(3mpany  to  be  incurred  in 

connection  with  the  organization  or  construction  of  the  property 
is  properly  classified  by  the  comiiany,  regardless  of  the  date  of  the 

road's  organization,  and,  being  an  item  of  "legal  expense,"  it  is  in 
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accordance  with  the  provision  of  the  Street  Railway  Accountants' 
Association  of  America  relating  to  classification,  and  this  mem- 

orandum m  declaring  it  to  be  "an  entirely  improper  charge" 
speaks  in  violation  of  the  authority  it  cites. 

"Excessive  claims  for  the  value  of  investments  credited  in  the 
company's  general  balance  sheets." 

It  is  here  contended  that  the  valuation  placed  by  the  company 
upon  Its  pledged  and  unpledged  securities  "is  far  in  excess  of  the 
actual  valuation,"  and  the  conclusion  is  reached  that,  as  you  have 
issued  a  certain  amount  of  Metropolitan  stock  for  these  investments, 
on  which stockyou  pay  7  per  cent  dividends,  "the  company  is  paying 
out  annually  $1,400,000  to  receive  in  return  $300,000,"  because  "the 
company's  income  from  these  investments,  as  its  own  annual  reports 
prove,  is  but  $300,000  a  year."  This  is  wholly  mistaken.  The  annual 
reports  prove  nothing  of  the  kind.  They  prove  that  the  Metro- 

politan Company  derives  that  much  income  in  the  shape  of  in- 
terest and  dividends  from  these  securities.  But  as  lessee  or  owner 

of  these  properties  it  derives  from  them  also  all  their  net  returns 
over  and  above  their  regular  dividends,  to  say  nothing  of  the  value 
of  each  property  to  the  Metropolitan  system  as  a  whole.  The  false 
assumption  shown  above  renders  this  criticism  absurd. 

Moreover,  as  a  matter  of  correct  accounting,  these  investments 
should  be  held  on  your  books  at  cost,  irrespective  of  their  par  or 
market  value.  No  corporation  of  this  character  would  undertake 
to  write  up  or  down  the  value  of  its  investments  to  agree  with 
the  fluctuations  of  the  market. 

NO.  IX. 

"Lease  by  the  Metropolitan  Street  Railway  Company  to  the 
Interurban  Street  Railway  Company." 

There  seems  to  be  no  foundation  for  the  statement  that  the  sum 
of  $23,000,000  to  be  paid  to  the  Metropolitan  Company  by  the 
Interurban  Company  under  the  agreement  of  lease,  was  to  be  used 
for  any  other  purposes  than  those  mentioned  in  the  Metropolitan 
Company's  circular  of  Feb.  14,  1902.  The  auditor  of  the  com- 

pany certifies  that  on  Feb.  i,  1902,  the  floating  debt  of  the  Metro- 
politan Company  was  $10,648,972.81,  of  which  $6,432,800.46  repre- 

sented the  cost  of  the  Third  Avenue  stock,  and  that  substantially 
all  of  the  balance  had  been  incurred  in  the  extension  of  the  electri- 

cal system  to  Metropolitan  lines.  It  seems  to  be  conceded  that 
approximately  $12,000,000  would  be  required  to  extend  the  elec- 

trical system  to  the  Metropolitan  lines  which  were  operated  by 
horse  cars  at  the  time  the  Interurban  lease  took  effect,  so  that  it 
follows  that  the  sum  of  $23,000,000  was  to  be  expended  in  paying 
the  debt  incurred  in  or  occasioned  by  the  purchase  of  the  Third 
Avenue  stock  and  in  defraying  the  expense  of  extending  the  elec- 

trical system. 
The  suggestion  that  the  Interurban  transaction  provided  for  the 

general  purposes  of  the  Metropolitan  Company  $5,804,000  of  the 
new  refunding  bonds  simply  because  that  ha_gpens  to  be  the  differ- 

ence between  $54,000,000,  the  amount  o'f  these  bonds  re- served for  refunding  purposes,  and  $48,196,000,  the  amount 
of  the  underlying  bonds,  is  entirely  met  by  the  provision 
of  the  mortgage  (which  seems  to  have  been  overlooked  in  the 
memorandum)  to  the  effect  that  tTiese  $5,804,000  of  bonds  cannot, 
prior  to  Jan.  i,  1920,  be  used  for  any  other  than  refunding  purposes. 
It  is  simply  the  usual  condition  of  a  refunding  mortgage  to  provide 
for  the  premiums  upon  underlying  bonds  bearing  high  rates  of 
interest. 

The  creation  of  a  separate  mortgage  of  $3,000,000  by  the  Central 
Crosstown  Company  is  fully  explained  by  your  statement  that  as 
the  Metropolitan  Company  owns  only  about  three-fourth  of  the 
capital  stock  of  the  Central  Crosstown  Company  and  does  not  con- 

trol that  company's  line  by  lease,  it  was  clearly  to  the  interest  of 
the  Metropolitan  Company  that  the  Central  Crosstown  Company 
should  procure  by  the  sale  of  its  own  bonds  the  necessary  funds 
to  provide  for  the  conversion  of  its  system  to  electricity,  thus  plac- 

ing upon  the  minority  stockholders  tneir  proportionate  share  of  the 
cost  of  such  conversion. 

Your  treasurer  informs  us  that  the  Interurban  Company  has  paid 
to  the  Metropolitan  Company,  under  the  agreement  of  lease,  the 
sum  of  $16,549,000.  From  this  sum  the  floating  debt  existing  at  the 
time  of  the  lease  has  been  paid  in  full  and  the  construction  expen- 

ditures subsequently  incurred  have  been  more  than  provided  for. 

NO.  X. 

"Alleged  payment  of  large  sums  of  money  by  lessor  com- 

panies." Under  this  heading  it  is  pointed  out  that,  following  the  stereo- 
typed forms  adopted  by  the  Railroad  Commission,  you  have  repre- 
sented that  certain  amounts  of  money  were  paid  to  the  Metropolitan 

Company  by  certain  lessor  companies  during  certain  years, 
and    no    account    of    such    payments    being    found    in  the 

reports  of  those  companies,  it  is  alleged  that  no  such  payments 
were  made.  The  transactions  to  which  these  items  refer  are  sim- 

ilar in  principle  to  the  transactions  mentioned  in  Article  II.  of  thi* 
report.  The  lessor  companies  gave  to  the  Metropolitan  not  cash, 
but  notes  on  account.  It  is  ridiculous  to  accuse  the  Metropolitan 
Company  of  having  availed  itself  of  the  printed  form  of  the 

report  of  the  Railroad  Commissioners"  to  charge  its  treasury  with something  which  it  never  received. 
The  claims  of  the  Metropolitan  Company  against  its  lessor  com- 

panies, which  in  this  memorandum  are  said  to  amount  to  $13,180,- 
339-63,  and  of  which  it  is  alleged  that  they  "seem  to  be  totally  un- 

founded," represent  a  debt  for  improvements  and  betterments 
constructed  by  the  Metropolitan  Company  upon  its  leased  prop- 

erties. The  extent  to  which  they  are  "founded"  would  no  doubt 
be  realized  by  any  lessor  company  that  undertook  to  break  its lease. 

NO.  XI. 

"Excessive  charge  for  new  construction  in  the  year  1902." 
The  matters  which  are  undertaken  to  be  criticised  under  the 

headline  above  are  not  susceptible  of  intelligent  discussion  from 
entries  in  official  reports.  Whether  or  not  a  road  costs  too  much  in 
the  absence  of  thorough  and  detailed  knowledge  of  all  the  physical 
conditions  under  which  it  was  built  is  the  merest  guesswork.  In 
the  memorandum  many  inferences  of  excessive  cost  are  based  upon 
the  difference  between  obligations  reported  as  paid  and  obligations 
reported  as  incurred,  and,  of  course,  there  is  absolutely  no  basis  for 
such  inferences.  Inferences  of  excessive  cost  are  also  based  upon 
the  disposition  of  construction  charges  which  occurred  in  1902  at 
the  time  the  Metropolitan  property  was  leased  to  the  Interurban. 
These  charges  had  been,  therefore,  undisturbed.  They  related  to 
work  previously  done,  and  the  memorandum  makes  the  mistake  of 
assuming  that  they  related  only  to  the  work  reported  as  under  way in  1902. 

No  ground  for  questioning  the  correctness  of  the  company's  re- 
ports or  the  propriety  of  the  charges  made  in  its  construction  ac- 

counts is  to  be  found  in  the  fact  that  the  sums  reported  as  having 
been  expended  for  construction  in  a  given  year  appear  to  be  large 
as  compared  with  the  amount  of  work  done  in  that  year,  when  it  is 
understood  that  the  sums  so  reported  do  not  necessarily,  nor  often, 
apply  only  to  the  work  so  reported. 

NO.  XII. 

"Difference  in  balance  sheets  and  income  account  as  reported 
on  March  31,  1902,  to  the  New  York  Stock  Exchange  and  to  the 

Railroad  Commissioners." 
Under  this  heading  attention  is  called  to  certain  differences  be- 

tween a  report  of  your  company's  affairs  rendered  to  the  Railroad 
Commissioners  as  of  March  31,  1902,  and  another  report  rendered 
to  the  Stock  Exchange,  as  of  the  same  date.  The  fact  is,  however, 
that  although  these  two  reports  were  made  as  of  the  same  date, 
the  report  to  the  Railroad  Commissioners,  being  only  a  quarterly 
report,  was  considered  tentative  in  character  and  did  not  include 
the  general  construction  account,  which  is  reported  only  at  the  end 
of  each  fiscal  year,  while  the  balance  sheet  submitted  to  the  Stock 
Exchange,  whicn  was  not  prepared  until  late  in  the  month  of  July, 
was  intended  to  be  full  and  complete.  Furthermore,  in  the  interim 
the  lease  of  the  Metropolitan  to  the  Interurban  had  gone  into 
effect  as  of  April  i,  1902,  so  that  the  statement  made  to  the  Stock 
Exchange  necessarily  included  many  adjustments  which  had  not 
been  made  when  the  report  to  the  Railroad  Commission  was  pre- 

pared. It  was  necessary  that  these  adjustments  should  be  made 
to  refer  back  to  the  period  anterior  to  the  date  of  the  lease.  The 
item  of  cash  referred  to  in  the  memorandum  was  a  construction 
fund  belonging  to  the  Third  Avenue  Railroad  Company,  and  its 
omission  from  the  Stock  Exchange  report  was  properly  made  in 
view  of  the  fact  that  it  was  not  a  part  of  the  funds  of  the  Metro- 

politan Street  Railway  Company. 
The  memorandum  concludes  with  a  reference  to  the  statement  ot 

the  income  account  made  by  the  company  to  the  Stock  Exchange, 
and  to  the  statement  made  to  the  Railroad  Commission  as  of  the 
same  date,  and  finding  many  differences  therein,  states  that  they 
"call  for  a  clear  explanation  in  detail."  With  this  wc  do  not 
agree,  as  the  differences  are  sufficiently  explained  by  the  fact  that 
to  the  Railroad  Commission  the  company  was  reporting  the  opera- 

tions of  the  lines  which  it  directly  operated,  whereas  to  the  Stock 
Exchange  it  was  reporting  the  operations  of  its  entire  system, 
which  included  a  considerable  mileage  operated  by  subsidiary  com- 

panies, who  by  law  make  their  own  reports  to  the  Railroad  Com- 
mission. 

Stephen  Little, 
Farquh,'\r  J.  MacRae 
Haskins  &  Sells, 

Certified  Public  Accountants. 
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MAY  FIGHT  CHICAGO  RECEIVERSHIPS 

A  motion  is  likely  to  be  made  on  the  part  of  the  stockholders 
of  the  North  and  West  Chicago  Street  Railway  Companies  that 
the  three  receivers  be  removed  so  far  as  they  affect  directly  the 
affairs  of  these  underlying  companies,  on  the  ground  that  they  are 
not  insolvent.  The  stockholders  declare  they  are  at  a  loss  to  ex- 

plain how  the  underlying  companies  could  be  declared  insolvent 
because  of  the  failure  of  the  Union  Traction  Company  to  meet 
notes  or  interest  guaranteed.  A  general  reorganization  of  the 
Union  Traction  interests  into  a  new  company,  back  of  which  will 
be  J.  Pierpont  Morgan,  is  said  to  be  in  prospect.  A  decision  by  the 
Federal  courts  on  the  validity  of  the  rights  claimed  by  the  Union 
Traction  Company  under  the  so-called  ninety-nine-year  act  is  to 
be  sought. 

The  protective  committee  which  has  been  acting  for  some  of  the 
stockholders  of  the  Chicago  Union  Traction  Company,  the  North 
Chicago  Street  Railway  Company,  and  the  West  Chicago  Street 
Railway  Company,  has  issued  a  circular  to  the  stockholders  to  the 
effect  that  the  appointment  of  receivers  for  these  companies,  just 
made  in  the  United  States  Court  at  Chicago,  was  required  by  the 
State  of  the  controversy  between  these  corporations  and  the 
municipality  of  Chicago,  and  that  it  is  believed  that  a  satisfactory 
solution  of  the  questions  involved  will  be  facilitated  by  these 
receiverships.  The  protective  committee  urges  stockholders  to 
hasten  the  deposit  of  their  holdings,  the  time  for  which  will  expire 
on  May  2  next. 

NEW  FRENCH  ELECTRICAL  COMPANY 

A  new  company  has  just  been  organized  in  Paris  with  the  title 
LTndustrie  Internationale  by  interests  which  are  identical  with 
those  of  Robert  W.  Blackwell  &  Co.,  Ltd.,  of  London.  The  com- 

pany has  been  incorporated  with  a  paid-up  capital  stock  of  450,000 
francs,  and  will  take  over  the  present  business  in  France  of  Robert 
W.  Blackwell  &  Company,  together  with  the  offices,  stores  and 
stock  in  Paris  belonging  to  that  company.  The  directors  of  the 
company  are :  B.  Hunting  Howell,  president ;  Eugene  Estavard, 
general  manager ;  Max  Duchanoy,  Edgar  R.  James,  Robert  W. 
Blackwell.  and  Lucien  Rousseati,  secretary.  Of  these  gentlemen, 
Messrs.  Estavard  and  Rousseau  have  been  connected  with  the 
business  of  R.  W.  Blackwell  &  Company,  in  France,  for  a  long  time 
past.  Max  Duchanoy  is  prominent  in  Parisian  financial  circles 
and  was  largely  instrumental  in  the  late  consolidation  of  the  light- 

ing companies  in  Paris.  Messrs.  Howell,  James  and  Blackwell 
are  managing  directors  of  R.  W.  Blackwell  &  Company,  Ltd.,  of 
London. 

The  company  has  taken  offices  at  20  Rue  St.  Georges  and  will 
commence  business  May  i.  The  company  will  carry  in  stock  a 
large  supply  of  all  kinds  of  electrical  railway  supplies,  and  has  re- 

cently acquired  the  leases  of  the  factory  and  store  rooms  of  the 
Dunlop  Tire  Company,  in  Paris,  which  will  insure  storage  and 
handling  facilities  of  the  very  best  from  every  point  of  view.  The 
new  company  was  organized  owing  to  the  rapidly  increasing  busi- 

ness of  Blackwell  &  Company  in  France,  and  it  is  believed  that  a 
concern  of  this  kind  incorporated,  as  this  is,  under  French  law, 
and  with  its  headquarters  in  Paris  will  be  better  able  to  carry  out 
contracts  in  France  than  a  foreign  concern.  Practically  all  of  the 
capital  stock  of  the  company  has  been  subscribed  by  the  present 
shareholders  in  R.  W.  Blackwell  &  Company,  Ltd. 

 ♦♦«   

SENATOR  CLARK  BUYS  LOS  ANGELES  TROLLEY  LINE 

All  the  property  and  rights  of  the  Los  Angeles  Traction  Company, 
of  Los  Angeles,  Cal.,  have  been  purchased  by  Senator  W.  A.  Clark 
and  his  associates  for  a  sum  that  approximates  $2,000,000.  The 
first  payment  of  $100,000  was  made  on  April  18  to  bind  the  bargain. 
It  will  be  remembered  that  it  is  Senator  Clark  who  wants  a  blanket 
franchise  covering  82  miles  of  the  streets  of  Los  Angeles,  promising 
a  3-cent  fare.  The  purchase  of  the  Traction  property  affords  an 
important  nucleus  for  the  new  system. 

Senator  Clark  is  president  of  the  San  Pedro,  Los  Angeles  &  Salt 
Lake  Railroad,  and  his  recent  close  alliance  with  the  Union  Pacific, 
consequent  upon  his  purchase  of  the  Oregon  Short  Line  and 
acquisition  by  lease  for  ninety-nine  years  of  terminal  facilities  in 
Salt  Lake  City,  has  led  many  to  suppose  that,  in  entering  the  elec- 

tric railway  field  in  Los  Angeles  and  interurban  territory  he  is 
hacked  by  President  E.  H.  Harriman,  of  the  Southern  Pacific. 
Such  a  syndicate  would  compete  with  Henry  E.  Huntington  for 
supremacy  in  the  electric  railway  traffic  of  Southern  California,  on 
the  theory  that  steam  traffic  in  that  section  is  seriously  menaced 
by  the  interurban  electric  railway.  Thus,  it  seems  a  battle  royal 
has  begun  in  California  between  electricity  and  steam. 

POWER  DEVELOPMENT  IN  CONNECTICUT 

Details  are  announced  of  the  plan  for  the  development  of  power 
on  the  Housatonic  River,  in  Connecticut,  for  the  generation  of 
power  for  electric  lighting,  railway  and  manufacturing  purposes. 
As  previously  stated  in  the  Street  Railway  Journal,  the  work 
will  be  carried  out  by  the  New  Milford  Power  Company,  and  will 
result  in  the  abandonment  by  the  Connecticut  Railway  &  Power 
Company  of  a  number  of  its  steam  plants.  Reducing  considerably 
the  cost  of  power,  the  construction  of  the  new  plant  is  expected 
to  give  a  new  impetus  to  the  construction  of  new  electric  railway 
extensions  in  the  territory  to  be  served  by  it. 
Two  large  plants  are  to  be  built,  and  a  15-ft.  dam  is  to  be  con- 

structed across  the  Housatonic  River  at  the  head  of  Bull's  Falls. 
A  canal  11,000  ft.  in  length  will  convey  the  water  to  a  large  reser- 

voir, whence  a  13-ft.  steel  flume  will  be  built  to  ope  of  the  power 
houses  to  be  located  at  Bull's  Bridge.  The  Bull's  Bridge  plant  will 
have  an  initial  capacity  of  6000  kw.  The  equipment  will  consist  of 
six  looo-kw  generators  of  General  Electric  build.  They  will  be 
revolving  field,  three-phase,  6o-cycle  machines  to  operate  at  400 
r.  p.  m.  These  generators  will  be  direct-connected  to  special  high- 
head  turbines  of  1850-hp  capacity  each.  The  turbine  contract  has 
been  secured  by  the  Stilwell-Bierce  &  Smith-Vaile  Company,  of 
Dayton,  Ohio.  The  machinery  will  generate  at  1150  volts  and  step 
up  to  .^3.000  volts. 

The  other  plant  is  to  be  situated  at  Gaylordsville,  about  4  miles 

below  the  Bull's  Bridge  power  house,  with  which  it  will  be  run  in 
parallel.  The  capacity  of  the  Gaylordsville  plant  will  be  3000  kw. 
The  working  head  will  be  33  ft.  The  contracts  for  the  equipment 
have  not  yet  been  awarded.  A  double  transmission  line  will  be  built 
almost  straight  across  to  Waterbury,  a  distance  of  26  miles.  At 
Waterbury,  where  the  major  portion  of  the  power  will  be  used,  the 
Connecticut  Railway  &  Lighting  Company  will  construct  a  large 
receiving  station  for  the  distribution  of  power  to  operate  its  exten- 

sive railway,  lighting  and  power  interests.  The  station  will  take 
care  of  6000  kw  and  will  be  equipped  with  four  550-kw  railway 
rotary  converters  and  four  300-kw  rotary  converters  for  lighting 
use.  The  remainder  will  be  utilized  for  arc  lighting  and  general 
power  purposes.  All  the  rotary  converters  will  be  of  six-phase,  60- 
cycle  type,  and  will  be  of  General  Electric  Company's  manufac- ture. From  Waterbury  the  transmission  line  will  be  continued  to 
New  Britain,  18  miles  distant,  by  way  of  Southington.  In  the 
vicinity  of  Sovithington  a  transforming  station  will  be  built  in 
which  three  General  Electric  six-phase,  6o-cycle  railway  rotary 
converters  will  be  installed  for  the  purpose  of  operating  the  Meri- 
den,  Southington  &  Compounce  Tramway  Company  and  other  lines 
controlled  by  the  Connecticut  Railway  &  Lighting  Company  in  the 
locality.  At  New  Britain  a  station  is  to  be  built  which  will  be 
equipped  with  three  railway  rotary  converters,  six-phase,  60-cycle, 
of  300-kw  capacity  each,  of  General  Electric  type,  also  similar  ma- 

chinery to  handle  i.soo  kw  for  light  and  power  purposes.  The 
transmission  line  will  be  built  by  the  New  Milford  Company.  The 
contracts  for  wire,  etc.,  have  not  yet  been  determined.  The  com- 

pany has  the  contract  for  supplying  power  to  the  Connecticut  Rail- 
way &  Lighting  Company  for  a  period  of  thirty  years.  The  power 

is  to  be  delivered  at  the  step-down  transformers  at  all  the  latter 
concern's  plants.  The  contracts  for  the  rotaries  and  other  equip- 

ment for  the  transforming  stations  are  let  by  the  Connecticut 
Company. 

A  NEW  HEADLIGHT  ADJUSTER 

On  April  17  George  F.  Chapman,  of  Marlborough.  Mass.,  took  a 
party  of  street  railway  men  on  an  especially  arranged  trolley  trip 
between  Waltham  and  Hudson,  Mass.,  for  the  purpose  of  demon- 

strating the  value  and  utility  of  his  new  headlight  adjuster.  This 
device  is  unique  in  its  construction,  application  and  use  on 
suburban  and  interurban  roads.  Briefly  described,  it  is  an  attach- 

ment to  the  axle  of  the  front  truck,  reaching  forward  to  the  head- 
light, and  adjusting  the  latter  so  that  its  rays  are  constantly  kept  on 

the  track,  especially  while  going  around  a  curve.  When  the  car 
strikes  the  curve  the  headlight  is  immediately  deflected  so  that  it 
not  only  lights  the  curve  but  the  track  ahead.  The  deflection  of 
the  rays  of  light  is  gradual,  yet  absolutely  positive  and  certain. 

The  value  of  a  positive  device  of  this  kind  on  high-speed  inter- 
urban and  suburban  roads,  especially  single-track  lines,  can  readily 

be  seen.  It  enables  the  motorman  to  clearly  distinguish  any  object 
on  the  track  ahead  for  at  least  a  hundred  yards. 

The  car,  on  the  trial  trip  left  Waltham  shortly  after  7  o'clock, 
and  the  value  of  the  shifting  light  was  soon  demonstrated  as  the 
car  swung  around  the  curves  on  the  line.  Where  they  were  grad- 

ual the  light  followed  them  perfectly,  and  if  they  were  sharp  the 
bright  beam  swept  across  the  track,  lighting  it  for  its  entire  width 
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and  giving  a  clear  view  of  everything  ahead  for  a  long  distance. 
At  present  there  are  three  of  the  cars  of  the  Lexington  &  Boston 
Hne  equipped  with  the  adjusters,  and  Superintendent  Green,  who 
was  one  of  the  party,  said  that  they  were  only  waiting  till  they 
could  get  the  devices  to  put  on  all  the  cars  of  the  line.  He 
regarded  it  as  an  essential  part  of  their  equipment. 

All  of  the  party  seemed  much  pleased  with  the  performance  of 
the  device,  and  many  favorable  expressions  were  heard  concerning 
it.  When  the  car  reached  Concord,  Superintendent  J.  W.  Ogden,  of 
the  Concord,  Maynard  &  Hudson  Street  Railway,  joined  the  party, 
and  he  was  accompanied  by  Charles  H.  Persons,  vice-president  of 
the  same  company.  On  reaching  Maynard  the  party  change  to  the 

parlor  car  "Concord"  and  continued  the  trip  to  Hudson. 
Arrangements  are  now  being  made  to  manirfacture  these  ad- 

justers in  Marlborough. 
 .»^-»  

VIOLENCE  IN  THE  ILLINOIS  LEGISLATURE 

There  were  witnessed  last  week  in  the  Illinois  Legislature 
scenes  of  violence  that  have  been  described  as  surpassing  the  wild- 

est scenes  of  the  Austrian  Reichsrath.  Thursday,  April  23,  was  the 
day  on  which  the  turbulent  disturbances  occurred.  The  Mueller 
bill,  which  provides  for  municipal  ownership,  was  before  the  House, 
and  the  Speaker,  John  H.  Miller,  through  what  is  said  to  have  been 
his  unwarranted  use  of  the  gavel  in  opposing  the  advancement  of 
the  bill,  has  been  charged  with  precipitating  disorder.  The  mem- 

bers mobbed  the  Speaker's  platform  in  a  general  fist  fight,  and  when 
they  had  done  the  interior  of  the  legislative  chamber  is  said  to  have 
resembled,  in  a  measure,  the  track  of  a  tornado,  so  general  was  the 
wreckage  of  chairs  and  desks.  The  Speaker,  as  an  explanation  of 
the  extraordinary  actions  on  his  part,  late  on  Thursday,  formally 
made  charges  that  attempts  had  been  made  to  bribe  him.  On 
Friday,  April  24,  the  House,  by  a  vote  of  72  to  60  declared  "no 
confidence"  in  the  Speaker,  and  appointed  a  committee  to  investi- 

gate the  charges  and  report  on  Tuesday.  April  28. 

 ^>  

PERSONAL  MENTION 

MR.  B.  F.  O'MARE,  of  Terre  Haute,  Ind.,  has  been  appointed 
superintendent  of  the  Northern  Texas  Traction  Company,  to  suc- 

ceed Mr.  J.  W.  Rcnfro,  recently  elected  Street  Commissioner  by 
the  City  Council. 

MR.  THOMAS  N.  McCARTER  has  resigned  as  Attorney  Gen- 
eral of  New  Jersey  to  become  president  of  the  new  company  that 

is  to  be  organized  to  consolidate  the  street  railway  and  lighting 
interests  of  Northern  New  Jersey. 

MR.  CHARLES  L.  MURRAY  has  been  appointed  superinten- 
dent of  the  Elmira  &  Seneca  Lake  Railway  Company  to  succeed 

Mr.  E.  W.  Alexander,  Mr.  Murray  was  formerly  assistant  super- 
intendent of  the  Buffalo  &  Depew  Railway  Company. 

MR.  HENRY  A.  EVERETT,  head  of  the  Everett-Moore  syndi- 
cate, has  returned  from  an  extended  vacation  trip  through  the 

South.  Mr.  Everett  will  devote  his  attention  during  the  next  few 
months  to  a  settlement  of  the  telephone  troubles  of  the  syndi- 
cate. 

MR.  GEORGE  C.  EWING,  of  Boston,  Mass.,  was  recently  in 
New  York  on  a  business  trip.  Mr.  Ewing  is  now  located  in  the 
Board  of  Trade  Building  in  Boston,  and  is  Eastern  agent  for  a 
number  of  the  leading  manufacturers  of  heavy  street  railway 
apparatus. 

MR.  J.  W.  HOLMAN,  recently  of  "The  Engineering  and 
Mining  Journal,"  and  Mr.  G.  W.  Scott,  recently  of  the  "Mining 
and  Scientific  Press,"  have  purchased  the  "Western  Mining 
World,"  of  Chicago,  and  after  Mav  i  it  will  be  known  as  the 
"Mining  World." 
MR,  GEORGE  S,  P.\TTON  has  been  appointed  land  agent  of 

the  Pacific  Electric  Railway  Company,  at  Los  Angeles,  Cal,,  re- 
porting to  General  Manager  Epes  Randolph,  Mr.  Patton  has  the 

personal  approval  of  President  H,  E,  Huntington,  who  has  also 
made  him  general  manager  of  the  Los  Angeles  Land  Company 
and  the  Huntington  Land  and  Improvement  Company. 

MR.  C,  D.  EMMONS,  who  for  the  last  two  years  has  been 
general  superintendent  of  the  Lafayette  Street  Railway,  of  La- 

fayette, Ind.,  has  been  appointed  general  superintendent  of  elec- 
trical construction  of  the  Fort  Wayne  Traction  Company,  and 

general  superintendent  of  all  the  lines  in  which  RTessrs,  James  & 
Charles  Murdock  are  interested.  These  embrace  the  system  at 
Logansport,  Richmond  and  other  Indiana  towns. 

MR,  JAMES  R,  M'CARDELL,  of  Trenton,  N.  J.,  died  April  22, 
after  an  illness  which  had  confined  him  to  his  room  for  nearly 
nine  months.  Mr.  McCardell  was  born  in  Trenton  forty-four  years 
ago,  and  learned  the  trade  of  woodworker  with  Mr,  Richard  Sut- 
phin,  who  formerly  conducted  an  extensive  carriage  and  wagon 
works  in  that  city,  and  in  1885  engaged  in  business  for  himself  with 
Mr,  C,  H,  West,  who  had  also  learned  the  trade  of  carriage  black- 

smith with  Mr,  Sutphin.  In  1886  the  firm  of  McCardell  &  West 
purchased  the  works  of  Mr.  Richard  Sutphin  and  built  up  an  exten- 

sive business  in  Trenton  and  the  surrounding  towns.  In  1891  the 
firm  was  reorganized,  Mr.  M.  J.  McDonald  purchasing  an  interest 
and  the  firm  name  being  changed  to  McCardell,  West  &  Com- 

pany. In  1898  Mr.  West  retired  from  the  firm,  disposing  of  his  in- 
terest to  his  partners,  and  the  firm  name  was  changed  to  J.  R.  Mc- 

Cardell &  Company,  The  business  grew  rapidly,  and  the  firm 
entered  the  electric  field,  furnishing  the  Trenton  trolley  wagon 
used  on  electric  railways,  which  was  invented  and  developed  by 
members  of  this  firm,  Mr,  McCardell  was  widely  known  among 
electric  railway  managers, 

MR,  ROBERT  E,  LEE,  retiring  superintendent  of  the  Wash- 
ington Railway  &  Electric  Company,  of  Washington,  D.  C,  was 

tendered  a  reception  Monday,  April  20,  by  the  officers  and  em- 
ployees of  the  company  at  the  building  occupied  by  the  Employees' Relief  Association  on  E.  Street,  A  varied  vaudeville  entertainment 

had  been  arranged,  in  the  course  of  which  General  George  H, 
Harries,  vice-president  of  the  company,  traced  Mr.  Lee's  con- 

nection with  the  company.  In  closing  his  speech  General  Harries 
paid  a  glowing  tribute  to  Mr,  Lee,  and  then  crowned  his  laudatory 
remarks  by  presenting  Mr.  Lee  with  a  solid  silver  service  of 
colonial  design,  a  chest  of  silver  knives,  forks,  spoons,  etc.,  and  a 
handsome  bouquet  for  Mrs.  Lee  on  behalf  of  the  relief  association. 
The  silver  service  was  appropriately  engraved  and  was  of  hand- 

some design.  General  Harries  also  presented  Mr,  Lee  with  a  hand- 
some gold  watch  charm  set  with  diamonds,  Mr,  Lee  made  a 

brief  response,  in  which  he  said  that  the  greater  part  of  his  success 
was  due  to  the  manner  in  which  the  men  worked  with  him  for  the 

betterment  of  the  company's  property.  He  expressed  regret  at 
leaving,  Mr.  Lee,  as  previously  stated  in  the  Street  Railway 
JouRN.\L,  has  accepted  the  position  of  superintendent  of  the  Cin- 

cinnati Traction  Company. 

MR.  A,  O.  KITTREDGE,  president  of  the  Account,  Audit  & 
Assurance  Company,  of  New  York,  and  a  frequent  contributor  to 
the  columns  of  this  paper,  died  suddenly  in  Boston  March  23.  Mr. 
Kittredge  was  known  as  an  authority  on  accounting,  and  repre- 

sented the  Street  Railway  Journal  at  several  of  the  early  meet- 
ings of  the  Street  Railway  Accountants'  Association  of  America. 

He  was  most  assiduous  in  wnatever  he  undertook,  and  was  not  only 
an  indefatigable  worker,  but  one  who  was  never  satisfied  with  his 
work  unless  it  represented  the  best  possible  result  from  the  ma- 

terials at  hand.  Mr.  Kittredge  was  born  in  Dayton.  Ohio,  in  1848 
and  commenced  his  business  life  as  bookkeeper  in  a  stove  foundry 
in  that  city.  While  engaged  in  this  work  he  originated  and  put 
into  practical  use  what  was  probably  the  first  card  ledger  ever 
used.  A  little  later  he  went  into  the  sheet  metal  business  in 

Salem,  Ohio,  and  while  engaged  in  this  work  issued  the  "Manual  of 
Sheet  Metal  Architectural  Work."  In  1874  to  '78  he  published 
"The  Sheet  Metal  Builder."  In  the  latter  year  he  sold  the  paper 
to  David  Williams,  publisher  of  "The  Metal  Worker"  and  "The 
Iron  Age,"  but  continued  for  several  years  to  be  a  contributor  to 
Mr.  Williams'  periodicals.  In  1886,  he  began  the  publica- 

tion of  a  monthly  periodical  devoted  to  business  account- 
ing and  called  "The  Office."  In  1890  the  paper  was  purchased 

by  Mr.  Williams  and  its  name  changed  to  "Business,  the  Office 
Paper,"  but  with  Mr.  Kittredge  as  editor.  In  1896  he  decided  to 
devote  his  entire  attention  to  the  accounting  profession,  and  in 
1898  formed  the  Account,  Audit  &  Assurance  Company,  of  which 
he  remained  president  until  his  death.  His  balance-sheet  account- 

ing system,  which  is  applicable  to  all  lines  of  business,  and  which, 
as  adapted  to  street  railway  accounting,  was  described  in  the 
Street  Railway  Journal  or  January.  1899,  has  been  adopted  by 
a  large  number  of  important  manufacturing,  mining  and  other  com- 

panies. In  1900  Mr,  Kittredge  was  appointed  Professor  of  the 

Theory  and  Practice  of  "Accounts,  in  the  School  of  Commerce, Accounts  &  Finance,  of  New  York  LTniversity,  In  the  same  year 
he  was  largely  instrumental  in  forming,  and  was  elected  secretary 
of,  the  American  Institute  of  Bank  Clerks,  This  institute  has  some 
6000  members  and  publishes  a  semi-monthly  bulletin,  of  which  Mr. 
Kittredge  was  editor.  The  articles  by  Mr,  Kittredge  which  have 

been  published  in  the  Street  Railw.vy  Journal  include:  "Theory 
of  Reserve  and  Suspense  Accounts,"  "An  Ideal  System  of  Street 
Railway  Accounts,"  "The  Voucher  System  of  Bookkeeping."  "Ac- 

counts of  Materials  in  Store,"  "Open  Questions  before  the  Com- 
mittee on  a  Standard  System  of  Accounting,"  and  "Notes  and 

Comments  on  the  Accountants'  Conventions,"  from  1897  to  1901, 

* 
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A  MODERN  ENGLISH  ENGINEERING  PLANT 

The  plant  vi  W.  H.  Alkn,  Son  &  Company,  Ltd.,  known  as  the 
Queen's  Engineering  Works,  is  situated  on  the  western  side  of 
the  main  hne  of  the  Midland  Railway  Company  at  Bedford, 
England,  and  coxers  4  acres,  with  6  acres  adjoining  for  further 
extensions.  The  works  have  been  especially  equipped  for  the 
manufacture  of  very  high-class  electrical  machinery,  as  well  as 
centrifugal  pumping  engines,  air-pumping  machinery,  and  ma- 

chinery for  large  central  stations  comprising  engines  and  dyna- 
mos, motors,  condensing  plants  and  Edwards  air  pumps.  The 

company  employs  800  men,  and  has  introduced  American  methods 
and  some  of  the  latest  American  machine  tools  during  the  last 
few  years. 
The  company  has  installed  a  complete  generating  plant,  in 

which  its  own  apparatus  is  largely  used.    Four  Babcock  &  Wilcox 

DYNAMO  DEPARTMENT 

iMACHINE  SHOP 

Steam  boilers  are  installed  to  cany  300  lbs.  of  steam,  200  lbs.  to 
210  lbs.  being  the  daily  working  pressure.  This,  however,  can 
be  increased  when  it  is  required  to  carry  out  several  tests  at  the 
same  time.  Two  of  the  boilers  are  capable  o!  raising  5000  lbs.  of 
steam  per  hour,  and  the  remaining  two  6000  lbs.  of  steam  per  hour. 
A  separate  siding  has  been  arranged  so  that  the  coal  can  be 
brought  alongside  the  bunkers.  The  boilers  are  fitted  with  a 
special  apparatus  in  the  drums  for  softening  the  water,  owing  to 
the  Bedford  town  supply  being  of  a  very  hard  character.  At  the 
back  of  the  boilers  is  fitted  a  large  feed-water  heating  apparatus 
and  deteriorizer,  the  heat  for  which  is  obtamed  from  the  waste 
steam  from  the  steaming  bed.  The  boilers  are  run  in  parallel,  and 
the  main  steam  pipe  is  taken  to  the  testing  bed,  as  well  as  to  the 
engine  room,  so  that  the  steam  pressure  can  be  maintained  con- 

stant, notwithstanding  the  great  fluctuation  in  load  owing  to  the 
intermittent  work  nn  tlic  steaming  bed.  The  engine  room  is  placed 
alongside  the  boiler  house,  and  contains  three  units,  two  i6o-kw 

sets  and  one  too  kw  of  the  com.pany's  manufacture,  the  dynamos 
being  comi)ound  wound  for  2510  volts.    A  condensing  i)lant  lias 

been  provided,  consisting  of  a  siuiace  condenser  of  750  sq.  ft.,  with 
Edwards  air  pump  and  centrifugal  circulating  pump.  Cooling 
apparatus  is  placed  alongside  the  power  house,  consisting  of  a 
tower,  and  special  aparatus  for  separating  the  oil  from  the  exhaust 
steam  was  added. 
The  testing  bay  contains  a  plant  which  is  capable  of  testing 

engines  up  to  1000  hp.  Very  complete  records  are  taken  of  every 
steam  trial,  both  of  engines  as  well  as  condensing  plants. 
The  steam  consumption  measuring  plant  is  entirely  separate, 

and  consists  of  a  surface  condenser  of  1400  sq.  ft.  and  two  sets 

of  Edwards  air  pumps  delivering  directly  into  two  large  measuring- 
tanks.  A  standard  clock  and  barometer  is  placed  alongside  these 
tanks.  The  company  has  erected  a  complete  potentiometer  for 
checking  the  instruments  used,  and  is  set  up  for  use  with  a 

D'Arsonval  reflecting  galvanometer.  A  Craven  traveler  is  pro- 
vided over  the  test  bay  capable  of  lifting  10  tons.  It  is  electrically 

driven  by  the  company's  latest  standard  motors. 

ERECTING  SECTION 

TOOL  SHOP 

American  practice  has  been  adopted  in  dividing  into  separate 
departments  the  construction  of  the  several  parts  of  engines. 
Formerly  one  erector  and  a  gang  of  men  fitted  a  complete  engine 
together,  but  the  new  arrangement  has  been  found  much  more 
satisfactory. 

In  the  heavy  machine  shop  the  largest  machine  tools  in  the 
works  are  arranged,  including  a  planing  machine  of  Armstrong, 

Whitworth  &  Company's  make,  8  ft.  3  ins.  square,  with  a  i6-ft. 
stroke,  and  another  planing  machine  made  by  the  Pond  Machine 
Tool  Works  at  Plainfield,  N.  J.,  which  is  a  rapid-moving  ma- 

chine, cutting  cast-iron  at  a  speed  of  2()  fi.  per  minute.  Both 
these  machines  are  driven  by  separate  iiKitnrs.  Niles  and  Bullard 
boring  machines,  the  former  of  go-in.  and  llu-  latter  of  62-in. 
diameter,  and  a  crank  lathe  made  at  the  {""ond  Machine  Tool 
Works  for  turning  three-throw  engine  crankshafts,  are  conspicu- 

ous features  of  the  equipment. 
The  department  for  medium  sized  machine  louls  contains  a  fine 

equipment,  including  several  drilling,  tapiung,  cutting,  boring 
and  grinding  machines.    A  conq'Icte  set  of  boring  inaeliines  of 
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American  make  are  grouped  together  to  operate  upon  circular 
work,  and  the  American  system  of  boring,  roughing,  reamermg 
and  sizing  is  freely  adopted. 

A  separate  department  is  given  to  the  niilHng  machhies. 
It  is  worth  noting  that  with  the  exception  ot  the  Jones  &  Lam- 

son  type  of  machine  the  majority  of  machme  tools  are  driven  by 
means  of  friction  clutches  htted  directly  onto  the  main  driving 
shafts. 

The  company  has  given  much  attention  to  the  equipment  of  a 
thoroughly  up-to-date  tool  room.  The  limit  system  of  gages  is 
used  exclusively  throughout  the  works.  Three  distinct  gages  are 
provided  in  the  limit  system — (i)  for  articles  required  to  be 
finished  by  grinding;  (2)  those  which  are  to  be  used  as  running 
fits,  and  (3)  those  which  are  required  for  driving  fits.  The  tool 
room  is  fitted  up  with  the  necessary  machines  for  the  manufacture 
of  the  gages  and  the  up-keep  of  the  milling  cutters 

The  machine  shops  gent  rally  are  provided  with  ample  means  of 
lifting  apparatus,  three  lo-ton  electric  travelers  and  one  15-ton 
electric  traveler  being  in  use.  The  whole  of  the  electrical  equip- 

ment has  been  carried  out  by  the  company. 
The  dynamo  shop  is  situated  in  the  northwest  corner  of  the 

main  building.  A  prominent  object  upon  entering  is  a  cylin- 
drical vacuum  chamber  of  the  type  rapidly  coming  into  vogue  for 

the  purpose  of  extracting  the  moisture  from  armatures  and  field 
magnet  coils  without  the  use  of  such  temperatures  as  are  other- 

wise required.  The  inside  of  the  chamber  is  heated  by  means  of  a 
coil  of  steam  pipes  arranged  round  the  inside  of  the  cylinder. 
The  chamber  is  closed  by  means  of  an  air-tight  door  at  one  end, 
and  the  air  is  extracted  by  means  of  an  air  pump  driven  by  a  small 
steam  engine.  A  low-pressure,  very  little  short  of  a  complete 
vacuum,  is  soon  attained,  and  evaporation  of  moisture  proceeds 
rapidly.  Near  the  drying  chamber  are  the  standards  for  support- 

ing the  armatures  during  winding.  For  the  winding  of  field  mag- 
net coils  special  machines,  each  driven  by  a  small  motor,  are  in 

use.  The  wire  is  fed  from  a  drum  over  a  series  of  pulleys  onto  a 
bobbin,  the  feeding  apparatus  being  provided  with  a  horizontal 
traverse  motion,  actuated  by  spur  gearing,  which  can  be  altered  so 
that  the  horizontal  movement  of  the  wire  during  one  revolution 
corresponds  with  its  thickness,  the  turns  being  thus  automatically 
made  to  lie  close  together.  The  number  of  turns  is  registered  by 
means  of  a  counter 
Much  time  is  saved  in  taping  the  shaped  armature  coils  and 

bars  by  the  use  of  several  special  taping  machines.  The  bar  to  be 
taped  is  passed  through  the  middle  of  a  revolving  ring  at  one 
point  in  the  circumference  of  which  is  fixed  a  coil  of  tape,  made  to 
circle  round  the  bar,  which  is  passed  along  by  hand  as  each  portion 
is  covered. 

The  iron  foundry  is  situated  in  the  north  end  of  the  fitting  shop, 
and  consists  of  two  bays,  60  ft.  wide  by  260  ft.  long.  The  cupolas 
are  on  the  eastern  side  of  the  foundry,  the  large  one  melting  15 
tons  and  the  small  one  10  tons  per  hour.  The  blowers  are  driven 
by  an  electric  motor. 

The  brass  foundry  consists  of  two  bays  each  30  ft.  wide,  and  is 
arranged  to  make  the  largest  pump  castings  required  for  the 
British  Admiralty,  which  at  the  present  moment  entails  castings 
weighing  about  30  cwt.  Six  pot  furnaces  are  provided,  as  well  as 
one  large  air  furnace.  The  brass  foundry  alone  turns  out  nearly 
2  tons  of  castings  per  week. 

The  pattern  shop  is  a  large  building,  lofty  and  airy,  which  is  40 
ft.  wide  by  160  ft.  long.    It  is  electrically  driven. 

At  the  n^orthern  end  of  the  works  is  situated  a  pond  for  cooling 
the  circulating  water  from  the  condensing  plants  used  in  connec- 

tion with  steam  trials  on  the  testing  bay.  This  is  fitted  with  two 
large  weirs. 

The  testing  machine  is  an  important  feature,  the  cast-iron,  steel 
and  gun  metal  being  tested  daily  to  insure  the  best  material. 

The  company  for  several  years  has  taken  a  great  interest  in 
the  training  of  pupils,  and  has  set  aside  a  department  for  this  pur- 

pose employing  a  demonstrator,  who  not  only  assists  in  solving 
difficult  problems  connected  with  the  work,  but  also  guides  them 
as  to  the  literature  of  allied  subjects,  so  that  they  may  be  able  to 
read  in  their  spare  time  and  attain  a  deeper  knowledge  of  their 
work.  Lectures  are  given  every  Monday  evening  on  various  sub- 

jects. The  pupils  are  also  in  constant  touch  with  the  directors, 
who  endeavor  to  exercise  a  useful  control  in  their  welfare  gen- 
erally. 

Judge  Philips  has  rendered  a  decision  against  the  Cleveland  City 
Railway  Company  in  the  suit  brought  by  the  Robinsons,  who  owned 
a  block  of  stock  in  the  old  Superior  Street  cable  line,  and  who 
claimed  that  they  did  not  receive  their  share  of  the  stock  in  the 
Cleveland  City  Railway  when  the  transfer  was  effected.  The  judg- 

ment will  amount  to  $175,000,  and  there  are  a  number  of  similar 
suits  in  the  courts.  The  case  will  probably  be  appealed  by  the 
company. 

STEAM  FEARFUL  OF  ELECTRICITY 

The  City  Council  of  Los  Angeles,  Cal.,  sold  two  important 
franchses  to  the  Pacific  Electric  Railway  Company  on  April  13 
for  $7,500.  They  grant  the  privilege  of  a  third-rail  for  standard 
gage  purposes  down  one  of  the  principal  streets  of  the  city.  One 
franchise,  covering  two  blocks  from  Seventh  to  Ninth  Streets 
on  Main  Street,  was  bought  for  $7,000;  the  other,  also  covering 
two  blocks  from  First  and  Los  Angeles  Streets  to  Main  Street, 
thence  south  on  Main  Street  to  Second  Street,  brought  $2,500. 
Of  great  strategic  importance  to  the  Pacific  Electric  Railway  Com- 

pany are  these  two  franchises.  Together  with  a  franchise  granted 
in  1897,  under  which  the  company  asserts  the  right  to  lay  a  third 
rail  on  Main  Street  from  Second  to  Seventh  Streets,  the  two 
franchises  just  acquired  will  enable  all  of  the  broad-gage  inter- 
urban  lines  of  the  Huntington-Hellman  syndicate  to  reach  the  big 
depot  now  building  at  the  corner  of  Sixth  and  Main  Streets. 
Under  the  charter  system  of  direct  legislation  the  franchise  ordi- 

nances will  not  go  into  effect  for  thirty  days  after  their  approval 
by  the  Mayor  and  during  that  time  they  will  be  subject  to  a 
referendary  vote.  Meantime  the  company  will  be  permitted  to  lay 
its  rails  at  once,  provided  it  will  guarantee  to  remove  them  if  a 
referendary  petition  is  filed  within  the  thirty  days.  The  coming 
visit  of  the  President  is  urging  the  matter. 

Surprise  is  expressed  that  Senator  W.  A.  Clark  and  his  asso- 
ciates, who  back  the  3-cent,  82-mile  blanket  franchise  applica- 

tion, did  not  make  the  Huntington-Hellman  syndicate  pay  more 
for  the  short  franchise  that  are  so  valuable  to  the  interurban  sys- 

tem. The  existing  roadbed  is  narrow-gage,  and  as  only  two  fran- 
chises can  be  granted  on  the  same  street,  a  failure  to  secure  the 

concessions  would  have  severely  crippled  the  plans  of  Mr.  Hunting- 
ton. On  the  other  hand,  however,  the  proponents  of  the  3-cent 

franchise  stoutly  maintain  that  they  are  acting  in  good  faith  in 
proposing  to  construct  a  new  city  system.  1  he  Main  Street 
franchises  are  not  essential  to  this  system,  and  any  attempt  to 
outbid  Mr.  Huntington  would  have  strengthened  the  popular  be- 

lief that  the  steam  roads — Southern  Pacific  and  Santa  Fe  lines — are 
trying  to  obstruct  and  prevent  an  extension  of  the  electric  rail- 

way lines  of  Los  Angeles  County. 
A  representative  of  Senator  Clark  states  that  vhe  total  number  of 

persons  interested  in  the  3-cent  proposition  is  in  excess  of  twenty, 
among  whom  are  Senator  Thomas  Kearns,  of  Utah,  mining 
millionaire  and  railway  builder ;  Richard  Kerens,  of  St.  Louis, 
millionaire  railway  operator,  and  W.  A.  Elkins,  of  Philadelphia, 
the  millionaire  street  railway  promoter.  Nevertheless,  it  is  posi- 

tively stated  by  Mr.  Huntington  that  these  prominent  financial 
interests  are  named  simply  to  hide  the  person  of  the  real  opponent, 
E.  H.  Harriman,  of  the  Southern  Pacific,  who  is  said  to  deplore 
the  extent  to  which  the  Huntington  eiectric  railway  system  has 
begun  to  cut  into  the  steam  passenger  traffic  of  Southern  Cali- fornia. 
As  to  such  an  affiliation,  however.  Senator  Clark  will  have 

nothing  to  say. 
 ^>  

CHICAGO  &  MILWAUKEE  ELECTRIC  RAILWAY  IMPROVE- 
MENTS 

The  Chicago  &  Milwaukee  Electric  Railway  Company  is  making 
a  number  of  improvements  and  additions  to  its  power  house  and 
sub-station  equipment,  and  it  is  proposed  to  increase  the  service 
on  the  line,  making  a  ten-minute  headway,  instead  of  twenty 
minutes  as  heretofore.  The  power-house  equipment  now  includes 
two  alternating-current  generators  of  250  kw  and  550  kw  and  two 
direct-current  machines  of  225  kw  and  300  kw.  These  machines 
are  connected  to  looo-hp  and  6oo-hp  tandem  compound  engines, 
the  300-kw  direct-current  and  550  alternating-current  being  driven 
by  the  looo-hp  machine,  and  the  250-kw  alternating  and  22S-kw 
direct  current  by  the  6oo-hp  engine,  by  the  Arnold  system.  Al- 

ternating current  at  5500  volts  is  transmitted  from  the  main  power 
house  at  Highwood  to  two  sub-stations  at  Winnetka  and  North 
Chicago,  while  the  direct-current  is  utilized  for  the  line  between 
Winnetka  and  Evanston.  It  is  the  purpose  of  the  company  to 
adopt  11,000  volts  in  its  transmission  system  ultimately,  and  the 
plans  have  been  made  with  this  in  view.  Additional  equipment  is 
being  furnished  the  sub-stations.  The  two  125-kw  three-phase 
rotary  converters  at  Winnetka  will  be  supplemented  by  a  500-kw 
six-phase  rotary  with  the  necessary  changes  in  the  switchboard. 
At  present  there  is  a  125-kw  rotary  converter  at  the  North  Chicago 
sub-station  and  a  new  300-kw  machine  will  be  installed  there, 
together  with  a  2S-kw  differential  booster.  It  is  also' proposed  to 
put  on  a  number  of  extra  cars  and  to  change  (he  equipment  of  the 
present  cars  from  two  to  four  50-hp  motors.  The  work  is  being 
done  by  the  Arnold  Electric  Power  Station  Company,  of  Chicago. 
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'03 
'0-.; 

'(•3 

•0'<! 
61,009 

5 1,21 '4 175,097 141,131 

35,301 
39.620 1112,61s 

86,335 
26,248 21,584 
72,479 
54,799 

21 .0^3 
16  667 
63,275 46.084 5,164 4,917 9.203 

8,715 

LONDON,  ONT. Loudon  St.  Ky  Co  

1  m. 

1  " 
10  " 
10  " 

Mar.  '03 

"  '02 

'03 

"  '02 

11,534 

10  2.--I3 

34,383 

29,-.i46 7,599 

6.()91 

23  874 20,328 

3  935 

2,54 

:0,.5i  9 

8,91^ 

2,230 
2,313 
6,355 

0,560 

1,705 
1,210 

4,1.53 
2,367 

AI,B\NY,  N.  Y. 
United  Traction  Co.  .. 

1  " 3  " 
3  " 

Mar.  '03 

"  'oa "  '03 "  '02 
1'29,P77 

115,6.52 370,503 
347^337 

85,761 
86,131 2.)2,809 

257,166 

44,1 15 29,5  1 
126  032 
h9iu61 

24  51 2 
23^451 72.1 .50 

69/.'03 

19  60.3 
61(167 

51  083 

20l35r 

MILWAUKEE,  WIS. 
Milwaukee  El.  Ky.  & Lt.  Co  

Im. 

1  •• 3  " 
3  " 

Mar. 

« 

'03 
'02 '03 

'02 

2.37.364 

216.642 

71 '0,740 

62;  ,50U 

125,614 
101  Oli3 

370.368 302,122 

111.751 11.5,579 330,372 325,378 

70,714 
6.5  69 

209,900 193,793 

41,0'36 

4w,ci8l 
120,472 131.585 

BINGH  AMTON,  N.  Y. 
Binghamtou  St.  Ky. Co  

1  m., 

1  ** 9  " 

9  " 

Mar. 

'03 
•0<i 

'03 
'02 

16,975 
]4,610 16.ji3Hl 

155,621 
9,794 

9  '  74 

95;333 
85,u26 

7,181 5  536 

70^048 
70,593 

4R245 
48,498 

211802 
22,096 

1 

MINNEAPOLIS,  MINN. 
Twin  City  K.  T.  Co  

1  m. 

1  " 3  " 
3  " 

,  Mar. 

'03 '02 

'03 

'02 

319.556 

279  381 
913,  9, 
796  321 

153.304 

12r.96il 
442.3.'9 

380,651 

l''6.2.52 

151.4;v 
471  666 415,6;  0 50.900 .58,51(1 

182.69' 

I75I.549 

105,382 
9^.906 

388  966 240,120 

BUFFALO,  N.  Y. 
International  Tr.  Co.. 

1  m., 

1  " 
3  *' 
3  " 

Mar. 

'03 
'02 

•03 
'02 

n5,916 
260,730 859  -173 
748^01)9 

170.294 

152,3-4 49  911.S 438,464 

1x5,0  ?2 107,746 
361  56.5 

309;6o'4 

1 39  86'2 
l2l..58r 3;8  303 
373',631 

+  .5,240 +  Ili.HII 
t  13  738 
t  64l027 

1 

I>ll,9iN  1  KCiA L«,  *'AW, 
Montreal  St.  Ry.  Co... 

1  m 

1  " 6  " 0  " 

,  Mar. 

'03 '02 

'03 

'0-4 

171,9^2 

1,56,8  ;u 

l,0l7,49i 
924,72r 

118.677 103,846 

1.;  2,0.56 

595,6u7 

53,92.= 

5'1  0 1' 

365.43.- 

329,1  la 

18,43v 

16,170 

10il.l3'i 

90,387 

34  793 

36,854 

265  297 

•238,  «6 

CHICAGO,  ILL. 
Chicago  &  Milwaukee 

1  m., 
I 

3  " 
3  " 

Mar. 

'03 '02 '03 
'02 

13,355 
11.215 
36,035 
31  692 

6,317 
6,185 

18,  .•05 
17  705 

7,038 5,030 
17,3H0 13  987 OAKLAND,  CAL. 

Oakland  Transit  Con- bolidation  Co  
1  m. 

1  ■' 

,  Feb. 

'03 '02 

76,412 63,374 

44,097 44,072 

32,31  • 

1»,302 

Cleveland   &  South- 
1 m. 

t  " 

Mar. 

'03 '(r< 

.31,547 
22.1171 
83,7.J0 57,084 

18,624 
12.6.54 

12  922 

9.416 western  Traction . . . 

3  " 
3  " 

'03 '02 

.55  698 
37|831 

28  032 
191253 

OLEAN,  N.  Y. 
Olean  St.  Ry.  Co  

1  m 

1  " 

,  Feb. 

'03 

'0-,' 

5,316 
3.28: 

2,859 

2,;6ii 
2,4.57 

521 

1.942 

1,141, 

12  187 

III19; 

516 

t625 

7I344 

8  " 
8  " 

'03 '02 

47,256 

37,7,1 

25  142 
19,2ul 

22  1  H 
181.540 

1  m, 

1  *' 
3  " 
3  " 

Mar. 

'03 

14,3.59 

13.6011 38.039 33,863 

8.951 
5,409 5,975 13,235 12,779 

Cleveland,  PaineHville 

'02 
'03 

7,626 24.803 21,083 
PEEKSKILL,  N.  Y. 

K.  K.  Co  3  m 

9  " 

,  Mar.  '03 

"  'U3 

22,888 79  431 

*  1.5.7^0 

  

7,138 

  

6  2.5fl 

18,7.5(1 888 

11,117 

DETROIT,  MICH. 
Detroit  United  Ry  

1  m. 

I  " 
3  " 
3  '• 

Mar. 

'03 '02 '03 '02 

00'  ',00  J 
3115,421 
936  010 

856,010 

195,325 
174  673 .508,369 
498,354 

135  312 130  74t^ 
3671641 
357,656 

82  .533 76  627 
213/253 
227,103 

53  809 .5 1'  1  vl 

l'2l'3sr, 

130,.5.5:3 

PHILADELPHIA,  PA. 
American  Railways... 

1  ni 

9  " 

9  " 

,Mar.  '03 

"  '02 
"  '0( "  '03 

92,S38 

8  \502 
91.4,4)6 731,041 

DULUTH,  OTTNN. 
Dul nth-Superior  Tr.. 

1  m., 

1  " 2  " 

Feb. 

'03 '02 'Wi 

39,747 .33,419 
83,435 ^o,l2l 

211,924 

20,;  HO 55.837 
12,824 
12.6.39 27,.598 

10.161 
9,563 20  340 2,662 3,077 

1 ,2.57 

PUEBLO,  COL. 
Pueblo    &  Suburban 
Traction  &  Lt.  Co  

1  m 

,  Feb. 

'03 '03 

31.988 

73,509 

31,932 

63,'J4.' 

3,057 lu,268 

2  '• 

'02 

43,939 26,182 19,328 6,954 

ELGIN,  ILL. 
Elgin,      Aurora  & Southern  Tr  

1  m 

1  " 3  " 
3  " 

,  Mar 

'03 
'02 

'f3 
'02 

3=*  824 

30  535 
96101 
87,826 

19,973 

1S,.j!i8 60,192 .53,540 

12,851 11  937 

.35,'9li8 
34,386 

10.631 10. .300 
3ll899 
3:, 050 

2,218 
1 ,637 
4,009 
3,236 

ROCHESTER,  N.  Y. Rochester  Ry  

1  m 

1  ' 

,  M.ir. 

'03 '(te 

100,45; 
92,114 

53..52fi 

47,823 

46,936 
44,292 35,451 

24,854 
31,486 

19,437 

FINDLAY,  0. 
Toledo,  Bowl'g  Green &  Southern  Traction 

1  m. Mar. 

'03 

22,434 
19  145 

13,138 

9,!>.5H 
40,177 

9,296 9,H87 

SYRACUSE,  N.  Y. 
Syracuse  R.  T.  Co...  . 

1  m 

I  " 
9  " 

9  '• 

,  Mar. 

'03 

'02 
'03 

'02 

63,352 60.253 
5.58,43; 
518,644 

36,098 

33,607 309,";  6 
285,559 

27,254 

26,1)46 
248,461 
333,085 19.095 

19,025 

1.225 
171,171 

8,229 7,1.21 
77,236 
61,914 

'02 

61,23; 
51,511 

20.761 

3  " 

'03 

29,09il 22,422 

•02 

HAMILTON,  0. 
The  CiiK'lu'iati.Da.vton &  loledo  Tiac.  Co... 

1  m. 

1  " 10  " 

Mar, 

'03 '02 '03 

37.851 
33  540 

404,032 
23,243 
18.285 224,585 

14.608 15,25) 179,467 

15,967 
16.635 

161,640 
t  1,3.59 
t  1  ,-180 17,827 

TOLEDO,  0. 
Toledo  Rys.  &  Lt.  Co.. 

1 

3  " 

3  " 

,  Mar. 

'03 

'0--' 

'03 

'02 

127,012 111,174 
367  6)1 325,238 

65,455 53.151 

188,964 

163,44- 

61,500 .58,023 

178  69" 
161,796 

'  40.715 

37.833 

119,73^ 

113,491 

20,845 
20,190 
58.9.52 48,303 

ITHACA,  N,  Y. 
Ithaca  St.  Ky.  Co  

3  m. 

3  " 

Mar. 

'03 '02 

23.592 
23,02b 

13  966 

20,45.' 

9.697 
2,57; 

.5.518 
5,735 4,109 t  3,158 

YOUNGSTOWN,  O. 
Yotingstowii  -  Sharon 

Ky.  &  Lt.  Co  
3  m 

12  " 

,  Mar. '03 

"  '02 

120,164 444,986 

*  77  423 *244,9;2 

42.-40 
200,014 
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SANTA  CRUZ.  CAL.— The  City  Council  has  granted  Fred  W.  Swanton  a 
franchise  to  operate  an  electric  railway  on  Pacific  Avenue  from  Lincoln  Street 
to  the  lower  plaza,  where  it  will  connect  with  the  electric  road  that  is  being 
constructed  to  Capitola. 
VISALIA,  CAL. — The  supervisors  have  adopted  the  ordinance  granting 

John  Hays  Hammond  and  Harold  Wheeler  a  franchise  for  an  electric  railway. 
HANFORD,  CAL. — Louis  M.  Cole  has  received  a  franchise  for  the  electric 

railway  in  Kings  County.  The  franchise  provides  that  construction  work  must 
commence  within  six  months,  and  that  the  road  must  be  completed  within 
two  years. 
BERKELEY,  CAL. — The  Pacific  Improvement  Company  is  formulating 

plans  for  the  construction  of  an  electric  railway  along  the  sides  of  the 
Berkeley  Hills. 
PALO  ALTO,  CAL.— John  F.  Parkinson  has  petitioned  the  City  Council 

for  a  franchise  to  construct  an  electric  railway  in  this  city. 
STOCKTON,    CAL. — H.   H.    Griffiths   has   applied   for   franchises   for  an 

electric  railway  along  the  Cherokee  lane  and  the  Sacramento  road. 
NORWICH,  CONN.— A  resolution  incorporating  the  Norwich,  Mystic  & 

Westerly  Street  Railway  Company  has  passed  the  General  Assembly.  The 
company  is  authorized  to  construct  an  electric  railway  in  Norwich,  Preston, 
Ledyard,  Stonington  and  North  Stonington,  and  provision  is  made  for  an  ex- 

tension into  Rhode  Island.    The  capital  stock  of  the  company  is  $700,000. 
WASHINGTON,  D.  C— The  East  Washington  Heights  Traction  Company 

has  been  granted  a  franchise  for  its  proposed  electric  railway  on  Pennsylvania 
Avenue  southeast,  from  the  terminus  of  the  Capital  Traction  Company's  line. 
WASHINGTON,  D.  C— A  certificate  of  the  incorporation  of  the  United 

States  Lighting  &  Traction  Company  of  the  District  of  Columbia  has  been 
filed  in  the  othce  of  the  Recorder  of  Deeds.  The  capital  stock  is  $2,000,000  and 
the  incorporators  are:  Edward  White,  W.  A.  ̂ Vhite,  W.  I.  Francis,  of  Wash- 

ington, D.  C;  Herbert  L.  Stillman,  of  West  Acton,  Mass.;  Thomas  W. 
Bickwell,  of  Providence,  R.  I..  The  officers  are:  Mr.  Bickwell,  president; 
Mr.  Stillman,  treasurer;  Mr.  Francis,  secretary. 
WASHINGTON.  D.  C— Tohn  R.  McLean  and  his  associates  have  at  last 

closed  the  deal  for  the  purchase  of  the  Great  Falls  &  Old  Dominion  Electric 
Railroad.  The  announcement  is  made  on  authority  that  the  company  will 
build  a  line  from  the  Virginia  end  of  the  Aqueduct  Bridge  to  Great  Falls 
as  soon  as  the  bridge  has  been  repaired  by  the  District  government  and  its 
superstructure  altered  to  allow  laying  of  tracks  for  the  railway.  The  following 
board  of  directors  has  been  chosen  to  represent  the  new  interests  in  control: 
John  R.  McLean,  R.  D.  Weaver,  R.  H.  Goldsborough,  George  G.  Boteler, 
Nathan  B.  Scott,  Colin  H.  Livington  and  William  F.  Hart. 
MONMOUTH,  ILL.— Articles  of  incorporation  have  been  filed  by  the 

Illinois  Union  Railway  Traction  Company,  with  capital  stock  $500,000.  The 
company  proposes  to  construct  a  system  of  interurban  electric  roads  north 
from  Monmouth  to  Aledo,  Rock  Island  and  Muscatine,  and  from  Monmouth 
south  to  Roseville,  Macomb,  Hamilton  and  Keokuk.  The  incorporators  and 
first  board  of  directors  are:  P.  E.  Elting,  of  Macomb,  111.;  W.  H.  Beaver,  of 
Abingdon,  111.;  John  W.  Andrews,  of  New  York,  and  W.  W.  McCullough, 
W.  B.  Young  and  S.  S.  Hallam,  of  Monmouth. 
INDIANAPOLIS,  IND.— The  Indianapolis  &  Martinsville  Rapid  Transit 

Company's  line  has  been  placed  in  operation.  The  road  is  built  entirely  over 
a  private  right  of  way,  which  is  enclosed  with  a  woven  wire  fence.  The  ties 
are  standard  and  the  rails  are  seventy  pounds  to  the  yard.  The  large  power 
house  is  located  on  a  bluff  on  the  edge  of  Mooresville,  where  convenient 
access  is  had  to  the  water  of  White  Lick  Creek.  There  are  ten  cars  at  present 
on  the  line,  besides  a  number  of  freight  and  ballast  cars.  The  directors  of 
the  company  are:  Charles  Finley  Smith,  John  li.  Holliday,  Americus  C. 
Dailey,  Harry  S.  New,  Gavin  L.  Payne,  H.  M.  Foltz  and  E.  M.  Smith. 
KOKOMO,  IND.— The  Kokomo  Street  Railway  &  Electric  Light  plant  has 

become  the  property  of  the  Kokomo,  Marion  &  Western  Traction  Company. 
Ihe  contract  has  been  let  for  the  construction  of  the  road  from  this  city 
to  Marion.  A  certificate  has  been  Wed  with  the  Secretary  of  State,  increasing 
the  capital  stock  of  the  traction  company  from  $100,000  to  $1,000,000.  The 
officers  of  the  traction  company  are  as  follows:  George  J.  Marott,  president; 
L.  J.  Kirkpatrick,  vice-president;  T.  C.  McReynolds,  secretary;  G.  E.  Brunner, 
treasurer;  L.  J.  Kirkpatrick,  general  attorney;  George  J.  Marott,  M.  W.  Choate, 
L.  J.  Kirkpatrick,  T.  C.  McReynolds,  G.  E.  Brunner,  Lee  Hall,  of  Marion, 

and  R.  F.  Cummins,  of  Bluft'ton,  directors. 
WICHITA,  KAN.— The  findings  of  the  experts  employed  to  report  on  the 

feasibility  of  building  an  electric  railway  from  Wichita  to  Arkansas  City 
have  been  reported  to  the  Wichita  Interurban  Railroad,  which  has  the  road 
in  contemplation.  It  has  been  decided  formally  to  charter  a  company  to  build 
the  road,  and  to  go  ahead  with  the  details.  A.  H.  Barnes,  of  Oxford,  and  A. 
L.  Barner  and  b.  C.  Barnett,  of  Belle  Plaine,  have  been  added  to  the  board 
of  directors  of  the  company. 

WESTFIELD,  MASS.— The  Woronoco  Street  Railway  Company  is  planning 
to  increase  the  equipment  of  its  power  house  in  Westfield  to  provide  power 
for  the  operation  of  its  line  now  being  built  to  Holyoke.  The  company  will 
also  add  to  its  rolling  stock.  Owing  to  a  low  bridge  they  must  pass  under, 
cars  of  a  special  design  will  be  required. 
NORTH  ADAMS,  MASS.— The  Hoosac  Valley  Street  Railway  Company 

has  been  given  a  franchise  to  build  an  extension  on  the  east  side  of  the 
Hoosac  River  from  Adams  to  North  Adams. 
PITTSFIELD,  MASS.— The  Berkshire  Street  Railway  Company  will  add  a 

large  tract  of  land  to  its  amusement  park  at  Berkshire,  which  is  now  being 

laid  out  by  a  landbcapt  gardner,  Thomas  McClune,  of  Hartford,  Conn.  There 
is  a  small  mountain  included  in  the  property  and  Rocky  Mountain  burros  are 
to  be  provided  for  carrying  passengers  to  an  observatory  at  the  top. 
NORTH  ADAMS,  MASS.— The  Hoosac  Valley  Street  Railway  Company  will 

begin  at  once  the  extension  of  its  line  from  Briggsville  to  Clarksburg. 
WESTON,  MASS. — The  Railroad  Commissioners  have  issued  an  order  ap- 

proving "as  consistent  with  public  interests"  the  locations  within  the  town 
granted  Dec.  13  and  April  11  by  tne  Selectmen  of  Weston  to  the  Newton  Street 
Railway  Company.  In  this  case  three  roads  were  endeavoring  to  get  practically 
the  same  location.  The  matter  came  before  the  board  originally  on  the 
petition  of  the  Concord,  Maynard  &  Hudson  Company,  which  wanted  an 
extension  of  franchise  into  the  town.  The  Waltham  Street  Railway  Com- 

pany opposed  this  on  the  ground  that  it  was  about  to  ask  the  same  privilege, 
and  believed  that  it  could  give  better  service,  and  the  Newton  Company  was 
also  opposed,  as  the  Selectmen  had  already  granted  it  a  location.  The  Select- 

men told  the  board  that  it  considered  the  Newton  Company's  plans  better 
fur  tlie  town  and  the  board  now  has  approved  their  decision. 

FALL  RIVER,  MASS.— The  Secretaries  of  the  States  of  Massachusetts 
and  Rhode  Island  have  forwarded  to  Abraham  Manchester,  of  Adamsville,  R. 
I.,  notice  that  a  charter  is  issued  for  the  proposed  electric  railway  which  will 
be  built  to  connect  with  the  Old  Colony  system  at  the  Stafford  Road  terminus. 
Fall  River,  ana  run  to  Adamsville,  VVestport  Point,  across  the  bridge  to  Horse- 
neck,  thence  to  Russell's  Mills,  taking  in  various  shore  resorts,  a  distance  of 
22  miles,  and  connecting  with  the  Union  Street  Railway  in  New  Bedford  at 
Bliss  Corners.  A  survey  will  begin  at  once.  A  meeting  for  organization  is 
to  be  held  the  latter  part  of  this  month.  Among  the  more  prominent  promoters 
of  the  road  are  Abraham  Manchester,  of  Adamsville;  J.  C.  McKenzie,  of  Fall 
River;  Pardon  Cornell,  of  Little  Compton,  and  Gifford  Cornell,  of  Westport. 

MELROSE,  MASS.— The  Melrose  Aldermen  have  finally  agreed  on  terms 
for  granting  a  franchise  to  the  Boston  &  Northern  Street  Railway  Company 
for  laying  double  tracks  from  the  Wakefield  town  line  to  Porter  SLreet,  in 
Melrose. 
'iOPSFIELD,  MASS.— The  notices  of  the  incorporation  of  the  Haverhill, 

Uanvers  &  Ipswich  Street  Railway  Company  are  being  advertised.  The  com- 
pany is  to  build  an  electric  railway  from  Boxford  through  Groveland,  George- 
town, Rowley,  Ipswich  and  Topsfield,  a  terminus,  and  to  connect  with  the 

Essex  County  Street  Railway  at  Bixby's  corner,  in  the  westerly  part  of  the 
town  of  Ipswich  in  the  county  of  Essex,  thence  in  an  easterly  direction  to  the 
Boston  &  Maine  Railroad  crossing  near  the  railroad  station  in  Ipswich,  a  ter- 

minus. Its  length  will  be  20  miles.  Joseph  N.  Green,  of  Boston;  Charles  M. 
Perley,  of  Ipswich;  Alphonso  T.  Merrill,  of  Topsfield,  are  interested. 

WHITINSVILLE,  MASS.— A  petition  is  now  before  the  Selectmen  of 
Northbridge  to  grant  permission  to  the  Worcester  &  Blackstone  Valley  Street 
Railroad  Company  to  extend  its  tracks  in  the  village  of  Whitinsville.  The 
company  wishes  to  extend  its  present  tracks  to  Douglass  and  Manchaug,  7 
miles  beyond  the  present  terminus  in  Whitinsville.  This  will  give  these  two 
towns  direct  connection  with  Worcester.  The  cars  of  the  Worcester  &  Black- 
stone  Valley  Street  Railroad  Company  will  pass  over  the  tracks  of  the  Lin- wood  Street  Railroad  Company  for  a  distance  of  1500  ft. 

CUMBERLAND,  MD.— The  County  Commissioners  have  granted  a  franchise 
to  the  Luke,  Westernport  &  Keyser  Railway  Company,  recently  incorporated, 
to  use  the  county  roads  from  Luke  to  McCoole,  Md.  The  construction  of  the 
line  provides  for  a  bridge  across  the  Potomac  River,  one-half  of  the  cost  of 
which  is  to  be  borne  by  the  railway  company  and  the  other  half  by  the  county. 
Work  must  begin  within  fifteen  months. 
EASTON,  MD.— The  Eastern  Shore  Improvement  Company  is  said  to  be 

considering  the  advisability  of  building  an  electric  railway  to  connect  Cam- 
bridge Ferry,  Easton,  and  Love  Point. 

MUSKEGON,  MICH.— The  work  of  surveying  the  right  of  way  for  the  new 
interurban  from  Grand  Rapids  to  Hart  has  begun.  F.  A.  Nuns  is  the  local 

promoter. SAULT  STE  MARIE,  MICH.— The  Street  Railway  Company  is  making 
surveys  for  an  extension  to  Algonquin. 

HIBBING,  MINN.— The  Mesaba  Electric  Railway  Company  seeks  a  fran- chise through  this  city. 

ST  LOUIS,  MO.— The  St.  Louis  &  Suburban  Railway  Company  has  suc- 

ceeded in  replacing  the  equipment  destroyed  in  the  recent  fire,  and  has  be- 
gun running  a  line  of  the  new  cars  from  Sixth  and  Locust  Streets  to  Forest 

Park  the  end  of  the  line  being  at  the  Union  Avenue  entrance  to  the  park. 

This 'line  will  enable  persons  who  desire  to  visit  the  World's  Fair  Grouiids 
to  ride  within  a  short  distance  of  the  main  entrance.  The  company  has  also 

put  some  new  cars  on  Union  Avenue,  between  Bridge  Road  and  Forest  Park. 

The  equipment  on  the  main  line  is  complete.  The  service  over  the  Sara
h 

Street  line  to  Benton,  Webster,  Kirkwood  and  Meramec  highlands  has  been 

fully  restored,  so  far  as  the  number  of  the  cars  is  concerned,  and,  within  
a 

short  period,  the  new  cars  will  also  be  put  upon  that  line.  The  service  of  the
 

O'Fallon  Park  line  is  also  fully  restored,  and  the  cars  from  O  Fallon  Park 

around  the  downtown  loop  are  now  running  more  frequently  than  ever.  
The 

tracks  of  the  Suburban  have  been  overhauled,  many  of  them  being  entirel
y 

new.    The  roadbed  has  also  been  put  in  splendid  condition. 

ALAMAGORDO,  N.  M.-Alamagordo  Street  Railway  Company  has  been 

organized  with  $50,000  capital  stock,  to  build  and  operate  a  street  ra
ilway 

and  electric  light  system.  Arthur  P.  Jordan,  William  Hodge  and  Th
addeus 

PL  Llayford,  of  Alamagordo,  are  interested. 

GREAT  FALLS,  MONT.-John  D.  Ryan  and  his  associates  hav
e  been 

granted  a  twenty-five-year  franchise  for  the  construction  of  an  el
ectric  rail- 

way  here. 
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The  Census  Report  of  the  Street  Railway  Industry 

The  preliminary  report  of  the  street  railway  industry  of  the 
United  States,  issued  by  the  Census  Office  as  a  result  of  the 
investigation  conducted  during  the  first  part  of  this  year,  has 
just  been  made  pu1)lic  and  is  presented  elsewhere  in  this  issue. 
It  will  attract  inunediate  attention  from  the  fact  that  it  is  the 

first  authoritative  investigation  made  by  the  governmenf  since 
the  results  of  the  census  of  1890  were  made  public.  Private 

(•oni])i!ations,  it  is  true,  have  been  carried  on  during  the  inter- 
vening period,  but  have  necessarily  been  more  or  less  incom- 

plete, as  no  private  publishers  have  power  to  secure  returns 
from  those  companies  who  do  not  care  to  make  such  details 

])ublic.  Nevertheless,  it  is  extremely  interesting,  as  well  as 
gratifying  to  ourselves,  to  notice  that  the  totals  as  presented 
by  the  Census  Bureau  correspond  so  closely  to  those  appearing 

in  the  Street  Railway  Journal,  compiled  from  figures  pub- 

lished in  our  annual  "American  Street  Railway  Investments." 
The  period  adopted  by  the  Census  Bureau,  the  fiscal  year 
ending  June  30,  1902,  differs  from  that  followed  in  many  of  the 

re])orts  given  in  the  1902  edition  of  "American  Street  Railway 
Investments,"  most  of  which  are  for  the  year  ending  Sept.  30 
or  Dec.  31,  1901.  Nevertheless,  the  tracl»  mileage  as  given  b}- 
the  latter  publication  and  totalized  in  the  .Street  Railway 

Journal  last  June,  varies  only  2  per  cent;  the  capital  stock- 
only  9  per  cent,  and  the  entire  capital  liabilities  only  7  per  cent 
from  Ibosc  in  the  census  report,  differences  which  arc  explain- 

able by  the  dilTereiice  in  the  |)eri(ids  selected.     The  Census 

-  Bureau,  however,  has  carried  the  investigation  much  farther 
than  we  have  been  able  to  do,  especially  in  the  income  account, 

and  the  statistics  now  available  for  the  first  time  will  give  a 
correetlindication  of  the  extent  of  the  street  railway  business. 

-  The  netVesults  shown  in  this  account  are  certainly  very  grati- 

-fying,  inclcating  as  they  do  a  percentage  of  operating  expenses 

to  earni^s  of  57.54  per  cent.  The  net  income,  however, 
amounts  to  only  2^/2  per  cent  of  the  capital  stock,  while  the 

"  gross  income,  less  operating  expenses,  amounts  to  only  4.3  per 
cent  of  the  cost  of  construction  and  equipment  and  other  per- 

manent investments.  From  this,  of  course,  taxes  and  some 
other  miscellaneous  items  would  have  to  be  deducted  before 

the  return  on  the  investment,  whether  in  the  form  of  capital 
or  debt,  would  be  realized. 

The  Franchise  Tax  Decision  in  New  York 

The  Court  of  Appeals  in  New  York  State  handed  down  three 
important  decisions  last  week  when  it  ruled  that  the  Ford 
Franchise  Law,  about  which  there  has  been  so  much  litigation, 
was  constitutional ;  when  it  decided  that  the  patent  rights  of  a 

company  should  be  considered  by  the  Comptroller  in  fixing  the 
amount  of  its  general  franchise  tax  which  must  be  paid  annually 
to  the  State  Treasurer,  and  when  it  declared  unconstitutional 

the  eight-hour  provision  of  the  labor  law,  which  made  it  a 
misdemeanor  for  any  person  or  corporation  contracting  w  th  the 
.State  or  with  a  municipal  corporation  to  reciuire  more  than 

eight  hours  work  for  a  day's  labor.  An  extended  digest  of  the 
franchise  decision  is  publislied  elsewhere  in  this  issue,  and  as 

will  be  seen  the  two  principal  contentions  made  by  the  com- 
panies were  not  upheld.  The  first  of  these  was  that  assessments 

should  be  made,  according  to  the  State  Constitutinn,  Ijy  local 

officials,  but  the  Court  holds  that  "property  created  by  legisla- 
tion and  never  intrusted  by  it  to  the  local  officials  cannot  be 

said  to  have  been  taken  away  from  them."  The  second  position 
taken  by  the  companies  was  that  a  franchise  was  a  contract 
entered  into  between  the  company  and  the  municipality,  and 

that  its  ta.xation  impairs  the  obligation  of  the  contracl  and  thus 
violates  the  Federal  Constitution.  But  the  Court  holds  lliat 

"no  municipality  has  power  to  withdraw  property  fmni  the 

taxing  ])o\ver  of  the  .State,"  and  that  "taxation  is  the  rule  with 
every  presumption  to  support,  while  exemption  is  an  exce])tion 

with  every  presumption  against  it." 
The  attorneys  for  the  traction  companies  have  alread\-  an- 

nounced that  the  question  "will  be  carried  to  the  Supreme  Court 
of  the  United  States,  on  the  ground  that  the  law  is  a  violation 
of  the  Federal  Constitutidu,  wlii:h  declares  that  no  .State  shall 

]jass  a  law  impairing  the  obligation  (if  cnntracts,  ami  also  no 
State  shall  deprive  any  person  of  pro])crly  without  due  process 
of  law.  Until  these  points  are  decided  it  is  useless  to  discuss 
the  legal  aspect  of  the  cpiestions  involved.  There  are  se\er;il 

]Hiints,  however,  nl  a  |ira,-tic;d  nature  which  liear  n])ou  this 
subject  and  which  can  well  l;e  considered.  It  is  manifeslh' 
undesirrdile  and  iue(|uital)le  for  a  State  or  national  legislature 

to  p;iss  ;ic(s  seriously  alfectiug  or  cri|)|)liug  anv  legitimate  in- 

dustry whose  relations  ba\  e  become  well  Si'tlled  in  the  busiiu'ss 
world.    The  effect  of  an\-  such  sudden  disruiilion  of  the  status 
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quo  is  not  confined  to  the  industry  thus  attacked,  and  is  par- 
ticularly far  reaching  where  the  business  thus  assailed  is  so 

important  intrinsically  and  in  its  relations  so  closely  connected 
with  the  entire  business  world  as  is  the  transportation  industry, 
urban  and  interurban.  The  habits  of  a  large  portion  of  the 
connuunity  and  real  estate  values  as  well  have  been  fixed  by 

tlic  transit  facilities' afforded  by  street  railway  lines  which  now 
ramify  the  districts  surrounding  each  large  city,  and  which 

connect  many  small  towns  within  the  State,  and  large  invest- 
ments have  been  made  not  only  in  the  lines  themselves  but  in 

numberless  other  ways  depending  upon  the  maintenance,  in 
their  present  economic  condition,  of  the  existing  means  of 

transportation.  A  glance  through  the  report  of  the  Board  of 
Railroad  Commissioners  of  New  York  State  will  soon  indicate 

that  so  far  as  the  street  railway  lines  in  the  State  are  concerned 

the  greater  part  of  them  arc  by  no  means  highly  profitable. 
Most  of  them  are  yielding  little  or  no  return  to  their  owners. 

Some  are  not  even  paying  expenses,  but  are  being  kept  in  opera- 
tinn  with  the  liojie  and  expectation  that  a  pr<:>fitable  traffic  can 
be  built  up. 

One  of  the  most  serious  aspects  of  the  case,  so  far  as  the 

street  railwa_v  companies  are  concerned,  is  the  impossibility 
which  will  be  experienced  in  suddenly  accommodating  present 
circumstances  to  entirely  new  conditions.  It  is  barely  possible 

that  if,  adnu'tting  the  right  to  tax  these  franchises,  a  graduated 
assessment  had  been  laid  upon  the  existing  lines  so  that  it 
could  be  borne  from  year  to  year  without  too  great  hardship, 
the  industrial  c(>nditii)n  of  the  electric  railways  would  have 

been  able  gradually  to  accommodate  itself  to  the  revised  prin- 
ciple of  taxation.  Instead  of  this  the  State  assessors,  by  a  pro- 

cess of  appraisal  which  they  have  continuously  declined  to  dis- 
close, have  assessed  the  companies  with  maximum  sums,  which, 

in  many  cases,  cannot  but  result  in  a  practical  confiscation  of 
the  properties,  and  by  a  peculiar  reversion  from  the  principle  of 
home  rule,  local  communities,  whose  prosperity  may  be  entirely 

dependent  on  the  existence  or  efficient  operation  of  a  local 
transportation  system,  will  have  no  voice  in  determining 
whether  such  system  will  be  allowed  to  remain  or  is  tn  be  taxed 
out  of  existence. 

We  have  purposely  refrained  from  discussing  the  legal  aspect 
of  the  case,  fur  that  seems  to  be  a  fiuestion  which  will  have  to 

be  determined  by  the  Supreme  Court  of  the  CInited  States  alone. 
P)Ut  shdidd  that  court  uphold  the  decision  just  rendered  by  the 

Court  of  Appeals  in  New  York  State,  it  will  be  the  imperative 
duty  of  the  New  York  Legislature  to  pass  some  alleviating  act 
or  else  repeal  the  entire  franchise  bill.  Whether  this  will  be 
done  liy  the  powers  at  present  in  control  is  difficult  to  say.  It 

is  the  avowed  policy  of  the  present  State  authorities  to  extin- 
guish direct  State  taxes,  so  far  as  possible,  by  transferring  the 

burden  of  State  maintenance  on  to  the  corporations,  an<l  this 

policy  has  been  heralded  abroad  as  one  for  the  relief  of  the 
average  citizen.  The  point  seems  to  be  lost  sight  of  that  the 
corporations  are  the  greatest  industrial  active  agents  in  the 
community ;  they  are  the  employers  of  labor ;  the  promoters  of 
business  activity:  the  public  servants,  whose  service  every 

citizen  requires  and  upon  whose  efficiency  much  of  his  pros- 
perity and  well  being  depends.  In  contradistinction  direct  taxes 

fall  almost  entirely  on  land  owners,  and  for  the  greater  part 
on  the  large  landed  proprietors  in  the  cities,  where  the  largest 
percentage  of  assessed  valuation  is  situated.  This  interest 
adds  nothing  to  the  industrial  activity  of  the  comnumity  and 
employs  little  or  no  labor.  The  ultimate  effect  of  thus  placing 

the  entire  burden  of  the  support  of  the  State  upon  the  creators 

of  its  wealth  must  be  to  drive  away  those  corporations  who 
can  move  to  another  State  and  in  the  end  to  react  disastrously 
on  the  prosperity  of  the  community. 

Metropolitan  Suits  Abandoned 

The  expected  happened  when  Judge  Barlow,  before  whom 

the  inquiry  in  the  Amory-Metropolitan  case,  which  has  fre- 
quently been  referred  to  in  these  columns,  has  been  held,  de- 
livered his  decision  completely  exonerating  the  Metropolitan 

.Street  Railway  Company  and  its  president,  Mr,  Vreeland.  This 
action  was  followed  May  4  by  an  announcement  from  District 

Attorney  Jerome  that  the  charges  lodged  with  him  against  the 
Metropolitan  Company  by  Mr.  Amory  some  time  ago  were 
entirely  without  foundation  as  far  as  they  involved  criminal 

wrong-doing  or  affected  the  financial  standing  of  the  company. 

The  District  Attorney's  decision  was  based  on  an  examination 
of  the  books  of  the  company  by  an  expert  accountant  employed 
l)y  him,  and  who  took  up  each  of  the  charges  filed  against  the 
company.  The  deficit,  about  which  there  has  been  so  much 

talk,  proves  to  have  been  entirely  mythical,'  and  to  have  been 
line  to  the  inclusion  by  the  critics  among  the  liabilities  of  the 

Metropolitan  Company  of  some  of  the  liabilities  of  certain  of 
the  leased  companies  but  not  the  corresponding  assets. 

It  seems  strange  that  a  simple  matter  of  this  kind  should  have 
created  so  much  confusion.  To  take  a  simple  example,  we 

will  assume  that  "A"  leases  for  ninety-nine  years  a  certain 
house  or  ])roperty  which  has  a  mortgage  on  it  of  $100,000,  and 

allows  the  mortgage  to  remain.  Suppose  then  that  "B"  comes 
along  and  claims  that  "A"  is  $100,000  worse  ofif  than  before 
l)ecause  he  has  guaranteed  this  mortgage,  but  that  the  value 
of  the  property  should  not  be  included  among  his  assets  because 
it  does  not  belong  to  him,  but  to  the  lessor.  It  is  evident  that 
either  the  value  of  the  ]iroperty  should  be  included  among  his 

assets  or  the  mortgage  should  be  deducted  from  his  liabilities. 
But  this  did  not  seem  to  be  the  theory  upon  which  the  Amory 
accountants  discussed  the  projjosition.  As  an  actual  matter  of 
fact  it  is  well  known  that  the  leases  made  by  the  Metropolitan 

Company  have  proven  remarkaldy  profitable,  so  that  it  has  been 
])ossible  not  only  to  pay  the  generous  dividends  which  the 
original  owners  demanded  for  the  use  of  their  properties,  but  to 
ilouble  and  in  some  cases  triple  the  earnings  over  the  figures 
which  they  showed  as  separate  companies. 

Work  of  the  Young  Men's  Christian  Association 

Speaking  before  the  Young  Men's  Christian  Association  con- 
ference at  Topeka  the  other  day.  General  Manager  Nicholl,  of 

the  Ro:hester  Railway  Company,  voiced  the  sentiment  of  street 

railway  superintendents  when  he  said:  "We  all  want  sober, 
moral  anrl  religious  men."  Back  of  this  lies  one  of  the  greatest 
difficulties  of  the  management  of  the  transportation  companies, 

especially  in  the  larger  cities,  where  the  temptations  are  great 
and  the  conditions  surrounding  the  men  are  unfavorable  for  the 
development  of  their  better  traits.  Mr.  Nicholl  mentioned  some 
of  the  drawbacks  with  which  every  practical  operating  man  is 
familiar,  and  pointed  out  the  need  for  just  such  work  as  the 

Young  Men's  Christian  Association  is  engaged  in,  namely,  the 
uplifting  of  the  moral  tone  of  the  men  and  the  encouragement 

and  co-operation  necessary  to  secure  their  advancement.  The 
results  of  the  movement  in  Rochester,  where  125  men  have 
been  enrolled  in  nine  months,  were  cited  as  illustrating  what 
might  be  done  even  in  a  small  city.  How  much  greater  the 
need  of  such  an  organization  in  the  large  communities  ?  The 
])lan  adopted  in  Rochester  is  practical :  reading  rooms,  bowling 
alleys,  billiards  and  other  forms  of  rational  amusement  and 
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entertainment  are  provided,  in  order  to  keep  the  men  together 
and  counteract  the  allurements  of  the  saloon,  the  gaming  table 
and  the  brothel.  It  is  realized  that  a  little  encouragement  is  all 

the  men  want,  as  they  are  not  naturally  vicious  and  resort  to 

saloons  and  less  desirable  places  principally  because  no  pro- 
vision has  been  made  by  their  employers  for  their  comfort  and 

entertainment  while  awaiting  active  duty  about  the  car  houses. 
Already  one  saloon  which  was  patronized  by  street  railway 
employees  in  Rochester  has  closed  its  doors  since  the  Young 

Men's  Christian  Association  work  was  begun,  and  others 
similarly  situated  are  showing  the  results  of  the  changed  con- 

ditions. The  members  represent  all  creeds  and  conditions,  and, 

of  course,  no  attempt  is  made  to  influence  any  man's  religious 
belief,  but  all  are  encouraged  to  practice  sobriety,  honesty  and 
other  Christian  virtues,  and  to  improve  their  moral,  intellectual, 

physical  and  social  condition.  The  result  is  already  apparent, 
Mr.  Nicholl  says,  in  the  general  behavior  and  habits  of  the  men. 

The  work  in  Rochester  was  much  in  the  nature  of  an  experi- 
ment, with  nothing  but  the  experience  of  steam  roads  to  guide 

the  organizers,  and  as  the  character  of  the  men  employed  on  the 
latter  and  the  general  conditions  of  service  were  very  different 
from  those  on  street  railway  lines,  this  was  of  little  practical 
benefit.  The  success  that  has  crowned  the  efforts  of  Mr. 

Nicholl  and  his  associates  in  Rochester  is  encouraging,  and 
a  similar  plan  might  be  utilized  to  advantage  elsewhere ;  in 
fact,  this  work  might  well  be  carried  on  in  connection  with 
the  formation  of  benevolent  associations  under  the  direction 

and  with  the  co-operation  of  the  management,  thus  giving 
the  members  additional  incentive  and  securing  their  continued 
interest  and  support  in  their  work.  Such  a  combination  should 

restrain  employees  from  engaging  in  ill-advised  strikes  and 
protect  them  from  their  attending  evils. 

Chicago  Traction  Problems 

Developments  in  Chicago  traction  matters  lately  have  been 

sensational  in  character.  The  first  surprise  was  the  putting  of 
the  Chicago  Union  Traction  Company  into  the  hands  of  a 
receiver,  which  gave  an  entirely  new  aspect  to  the  franchise 
situation.  It  had  been  intimated  that  the  city  would  attempt  to 

take  possession  of  the  street  railway  lines  upon  which  the  fran- 
chises are  claimed  to  expire  next  July,  thus  ignoring  any  pos- 

sible rights  which  the  company  may  have  under  the  ninety- 

nine-year  act,  which  have  not  been  adjudicated  as  yet.  Of 

course,  with  the  property  in  receivers'  hands,  under  the  direc- 
tion of  the  Court,  such  a  move  is  effectually  blocked  until 

matters  in  dispute  have  been  settled.  The  appointment  of  a 
receiver,  therefore,  was  undoubtedly  the  best  move  that  could 

possibly  be  made,  as  the  property  was  in  a  bad  way  financially, 
and  it  had  been  apparent  that  unless  a  decision  favorable  to  the 

companies  under  the  ninety-nine-year  act  rescued  them  from 
their  predicament  there  must  be  a  scaling  down  of  Chicago 
Union  Traction  stock.  When  that  company  was  organized, 
May  24,  1899,  it  assumed  obligations  to  pay  dividends  and  bond 
interest  for  all  the  underlying  companies,  and,  besides  this,  an 

issue  of  $12,000,000  of  5  per  cent  preferred  stock,  and  $20,- 
000,000  of  connnon  stock  was  ordered.  With  long-time  fran- 

chises ahead  the  company  would  have  been  able  to  carry  this 
burden,  but  the  franchise  difficulties  made  it  inadvisable  to 

invest  money  in  improvements  needed  in  order  to  take  care  of 
the  growth  of  traffic  properly,  and  the  result  has  been  that  the 

company  is  now  confronted  with  the  necessity  of  large  expendi- 
ture in  improvements  in  addition  to  the  enormous  load  of 

securities  which  it  is  already  carrying.  The  receivership  puts 
the  property  in  charge  of  the  Court,  which,  of  course,  will  see 

that  the  company  receives  full  justice  in  whatever  move  is 
made  by  the  city  authorities  in  regard  to  franchises. 

The  other  sensational  development  of  the  week  was  a  riot  in 

the  house  of  the  Illinois  State  Legislature,  assembled  at  Spring- 
field. The  Speaker  of  the  House  refused  to  allow  a  ballot  to  be 

taken  on  several  points  affecting  bills  presented  for  enabling 
municipal  ownership  of  street  railways.  The  majority  of  the 
House  favored  the  Mueller  bill,  which  was  also  endorsed  by 

the  Chicago  City  Council.  The  Speaker  was  attempting  to 
put  through  under  the  gavel  a  somewhat  similar  bill  and 

amendments,  but  the  majority  of  the  House  raised  such  a  pro- 
test that  the  Speaker  was  obliged  to  retire  amid  riotous  scenes. 

The  majority  of  the  House  remained  and  elected  a  temporary 
Speaker,  who  conducted  business  for  several  hours.  Later  a 

compromise  was  patched  up  and  the  bill  passed. 

Municipal  Ownership  and  Accounting 

There  are  two  features  in  the  present  discussion  of  municipal 

ownership  of  the  street  railways  of  Chicago  which  found  ex- 
pression m  the  Mueller  bill,  an  abstract  of  which  is  presented 

elsewhere  in  this  issue.  The  first,  and  most  important  of  these, 

is  the  apparent  recognition  of  the  inability  of  Chicago  to 

acquire  possession  of  its  street  railway  properties,  and,  sec- 

ondly, a  realization  of  the  fact  that  dift'erent  methods  must  be 
employed  in  conducting  the  railway  property  when  acquired 
from  those  adopted  in  the  city  lighting  system. 

Regarding  the  question  of  ownership  the  present  proceedings 
at  Springfield  would  be  entirely  farcical  were  it  not  for  the  fact 
that  the  object  of  this  legislation  is  to  place  in  the  hands  of  the 
city  administration  a  club  to  use  in  extorting  concessions  from 
existing  corporations.  It  is  admitted  that  there  is  no  prospect 
of  the  city  being  in  position  to  buy  the  railway  systems  for 

many  years,  but  the  bill  makes  it  possible  for  the  city  to  confer 
upon  another  company  the  power  to  acquire  the  property  upon 
the  same  terms  as  the  city  demanded. 

There  is  one  excellent  feature  of  this  bill  which  we  would 

like  to  see  incorporated  in  similar  acts  when  municipal  owner- 
ship may  be  sincerely  considered,  and  adopted  by  such  cities 

as  are  already  burdened  in  this  manner.  The  Mueller  bill  pro- 
vides for  a  system  of  accounting  diametrically  opposite  from 

that  which  is  generally  adopted  in  such  plants.  Chicago  has 
been  a  conspicuous  offender  in  this  matter.  When  its  first 

lighting  station  was  erected  the  accounts  were  so  confused  that 
it  was  never  determined  accurately  what  the  plant  cost.  The 

same  criticism  may  justly  be  applied  to  the  city  lighting  de- 
partment under  the  present  administration,  for  although  there 

has  been  marked  improvement  the  method  is  still  very  unsatis- 
factory, inaccurate,  incomplete  and  misleading.  It  is  proposed, 

however,  in  the  Mueller  bill  to  keep  the  accounts  of  the  street 

railways  entirely  separate  from  all  other  city  accounts,  have 
the  books  examined  regularly  and  reports  published  of  the 

details  of  operation  and  cost  of  the  entire  service.  This 
act  specifically  directs  that  certain  items  be  included,  which  are 
generally  eliminated  from  the  accounts  of  the  city  lighting 

plants,  and  without  which  the  statements  of  the  cost  of  operation 

of  such  plants  are  absolutely  worthless.  We  have  frequently 

expressed  the  desire  that  whenever  a  city  shall  attempt  to  con- 
duct a  street  railway  service  an  accurate  and  complete  system 

of  accounting  may  be  adopted  so  as  to  determine  the  exact 
cost  to  the  people.  The  operating  companies  have  nothing  to 
fear  from  a  fair  comparison,  taking  into  consideration  the 
character  of  the  service  and  cost,  and  we  believe  that  such  an 

investigation  and  test  would  effectually  dispose  of  the  claims  of 

the  "municipal"  advocates. 
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IMPROVEMENTS  IN  THE  DU  BOIS  ELECTRIC  &  TRACTION     American  Sewer  Pipe  Company,  and  Henry  F.  Crosby,  ob- 
SYSTEM 

Situated  at  the  junction  of  the  Pennsylvania  and  Buffalo, 
Rochester  &  Pittsburg  Railroads  and  soon  to  be  reached  by  a 

continuation  of  the  Buffalo  &  Susquehanna,  now  under  con- 

tained control  of  both  properties,  and  after  consolidating  them 
under  the  name  of  the  Du  Bois  Electric  &  Traction  Company, 

commenced  a  complete  reorganization  of  the  system,  the  results 
of  which  are  described  below. 

The  design  of  a  small  plant  often  gives  the  engineers  as 

POWER  STATION  AND  CAR  HOUSE 

struction,  tlie  town  of  Du  Bois  promises  to  be  one  of  the  most 
imp(.)rtant  iiulustrial  centers  of  Western  Pennsylvania.  It  is  at 
present  the  metropolis  of  the  Clearfield  coal  district,  which  is 
almost  entirely  controlled  by  the  railroad  companies.  In  1888 
the  entire  town  was  destroyed  by  a  fire,  which  practically  left 
it  stranded  until  al)out  1895,  '^^  which  time  the  present  era  of 

NEW  DIRECT-CONNECTED  GENERATING  UNIT 

prosperity  commenced,  resulting  to-day  in  a  well  laid-out  busi- 
ness center  of  12,500  population.  The  development  of  the 

electric  interests  did  not,  however,  keep  pace  with  the  town's 
growth,  and  until  last  May  the  railway  and  lighting  require- 

ments of  the  district  were  inadequately  fulfilled  by  the  Du  Bois 
Traction  Company  and  the  Du  Bois  Electric  Company.  Last 
year  a  syndicate  headed  by  Ulysses  D.  Eddy,  president  of  the 

RAILW.W  AND  LIGHTING  SWITCHBOARD 

much  chance  for  exhibiting  their  al)ility  as  does'  that  of  more 
pretentious  undertakings,  and  the  cjonomical  operation  of  its 

power  station  is  of  as  great  importance  to  the  board  of  direc- 
tors. When,  however,  the  problem  is  the  reconstruction  of  a 

previously  inefficient  plant  the  management  is  called  upon  to 
exercise  a  large  amount  of  ingenuity  if  the  completed  work 

results  in  a  homogeneous  system,  the  building 

and  operating  costs  of  which  are  reduced  to  a 
minimum. 

That,  physically,  the  jilant  at  Du  Bois  is  an 
example  of  up-to-date  engineering  is  shown  by 

the  accompanying  illustrations,  and  the  oper- 
ating reports  show  that  financially  the  im- 

provements have  been  a  success. 
I'OWER  STATION 

Tlie  equipment  of  the  power  station  before 
the  new  work  was  commenced  consisted  of  two 

tandem-compound  McEwen  engines,  placed  at 

(}pposite  sides  of  the  engine  room,  and  con- 
nected by  friction  clutches  to  the  ends  of  a 

shaft  having  a  friction  clutch  in  the  center. 

Each  engine  was  formerly  directly-belted  to 
a  60-kw  General  Electric  railway  generator, 
and  the  shaft  drove,  through  friction  pulleys, 

two  150-kw  Fort  Wayne,  6o-cycle,  2200-volt 
alternators,  and  one  125  light  (1200  cp) 

Fort  Wayne  constant-current  arc  dynamo,  and 
a  battery  of  two  Geary  boilers,  250  hp  each, 
made  by  the  Du  Bois  Iron  Works. 

The  street  lamps  and  the  outside  commercial 

arc  lamps  were  all  operated  from  one  constant- 
current  dynamo,  consequently,  in  case  of  ac- 

cident to  same  these  lights  were  out  until  re- 
pairs were  made.  All  incandescent  lamps  and 

a  number  of  fan  motors  and  a  few  small  power  motors  and  the 

inside  commercial  arc  lamps  were  operated  from  the  alter- 
nating-current dynamos.  The  railway  and  several  elevator 

motors  were  operated  from  the  railway  circuit,  the  elevator 
motors  being  placed  in  special  brick  fireproof  vaults,  the  wires 
running  to  same  outside  the  building. 

An  examination  of  the  conditions  of  operation  showed  that 
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there  was  no  reserve  capacity  in  the  arc  dynamo,  and  that  the 

alternating-current  dynamos  were  not  fully  loaded.  Also  that 
the  day  load  was  very  light,  and,  nevertheless,  one  150-kw  was 
used  to  furnish  current  for  it.  In  addition  to  the  above  it 

was  decided  to  extend  the  electric  railway  approximately  23/2 
miles  to  the  town  of  Falls  Creek,  and  run  cars  of  interurban 
type  to  that  town,  which  would  necessitate  additional  power. 

After  the  study  of  the  existing  conditions  and  the  energy 
required  for  the  proposed  extensions  it  was  decided  tliat  the 
best  results,  technically  and  financially,  would  be  obtained  by 
having  only  two  types  of  generators,  namely,  railway  and 

direct-connected  engine  and  generator  will  be  started.  Day 
lighting,  fans,  etc.,  will  be  operated  by  the  37>^-kw  alternator. 
Late  in  the  afternoon  one  of  the  old  engines  will  be  started,  and 
afterward,  and  until  morning,  the  commercial  lighting  will  be 
furnished  from  the  alternator  belted  to  such  engine.  When  it 
is  time  for  turning  on  the  street  lights,  of  which  there  are  four 

circuits  (thi'ee  "city"  and  one  "commercial"),  two  of  such  cir- 
cuits will  be  operated  from  the  same  dynamo  as  furnishes  cur- 
rent for  the  commercial  lights,  and  the  other  two  from  the 

37^2  kw.  At  times,  however,  of  heavy  load,  such  as  during  a 
portion  of  the  winter  season,  especially  the  Christmas  holidays. 

I 
1 

L  . 1.;  ..  _.y 

•  ■■  .  « 

CENEKAL  \  IE\V  OF  ENGINE  ROOM  FROM  NEAR  SWITCIIBUARD 

lighting,  and  that  an  additional  and  larger  railway  generator 
was  needed,  and  a  smaller  alternating-current  dynamo  for  day 
lighting,  also  additional  l)oiler  power,  and,  of  course,  the 
changes  and  additions  would  have  to  be  of  such  character  as  not 
to  interrupt  the  service.  The  new  plant  retains  the  old  engines, 
boilers  and  alternating  current  and  railway  generators,  but  the 
shaft  connecting  the  engines  has  been  taken  out,  and  each  of  the 
old  engines  is  now  belted  directly  to  one  of  the  alternators  and 
one  of  the  old  railway  generators,  and  in  an  approximately 
central  position  between  the  old  engines  is  placed  one  new 

350-hp  tandem-compound  McEwen  engine,  direct-connected  to 
one  20o-kw  Thompson-Ryan  railway  generator,  and  belted  to 

one  37>4-kw  Fort  Wayne  60-cycle  alternator;  also  one  300-hp 
Stirling  boiler  has  been  placed  in  an  extension  to  the  boiler 
house,  built  for  such  purpose. 

Tlic  o]jeration  ni  the  future  will  ordinarily  be  as  follows: 

i'egin  railway  operation  at  aljout  5  a.  m.,  at  which  time  the 

it  will  be  necessar}'  tu  (.>perate  both  the  150-kw  alternators,  and 
at  such  time  tlie  37;  1>  kw  will  be  in  reserve. 

Normally  the  two  60-kw  railway  generators  will  not  be  used, 
but  on  special  occasions,  such  as  fair  week,  (jne  or  botli  may  be 
required.  Of  course,  the  operation  at  such  time  will  not  be 
economical,  but  it  is  for  such  a  sliort  time  that  it  would  not  pay 
to  install  apparatus  in  order  to  obtain  economy  for  such  a  Ijrief 
period.  It  should  be  noted  that  the  heaviest  railway  load  will 
be  during  the  summer  and  the  heaviest  lighting  load  during 
tlie  winter;  this  refers  to  both  average  and  maximum  loads; 
and  it  will  be  noted  that  each  engine  drives  one  railway  gen- 

erator and  one  alternator,  the  old  engines  being  a  trifle  small 
for  full  load  of  both  alternator  and  railway  generator  connected 

thereto,  but  capable  of  driving  same  at  such  load  when  neces- 
sary. As  it  will  be  in  tlie  case  of  an  emergency  alone  that  they 

will  have  to  do  so,  the  result  will  be  more  economical  tlian  would 

lie  the  case  if  tliesc  engines  were  larger.    Tlie  belts  to  the  r;iil- 
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way  generators  are  nominally  not  in  place.  In  addition  to  the 
above  stated  changes  the  wooden  floor  of  the  engine  room  was 
taken  ont  and  concrete  floor  substituted,  and  the  wires  taken 

from  below  the  floor  and  placed  above.  A  repair  shop  was  also 
added,  an  extension  made  to  the  car  house,  new  cars  obtained 

;  MAClilNE  TUULS  AND  MOTOR  IN  SHOP 

and  a  number  of  other  improvements  made 
both  in  the  railway  and  lighting  plant. 

The  power  house  is  about  2000  ft.  from  the 

business  center  of  the  city,  and  centrally  be- 
tween the  two  sections  into  which  the  city  is 

divided.  It  consists  of  a  building  which,  with 

the  boiler  room  extensions,  now  measures  ap- 
proximately 136  ft.  X  52  ft.,  and  is  30  ft.  high  in 

the  engine  room  portion  from  the  floor  to  the 
top  of  the  ridge  pole.  The  front  part  is  used 
for  the  general  offices  of  the  company  and  for 
equipment,  supply  and  repair  and  test  rooms  for 
the  lighting  branch  of  the  Imsiness.  This  sec- 

tion is  two  stories  high  and  about  17  ft.  deep. 
The  station  is  built  of  brick,  with  a  slate  roof 
laid  over  wood  supported  by  iron  trusses  and 
purlines.  The  engine  room  floor  is  concrete 
and  the  boiler  room  floor  of  brick. 

ENGINE  ROOM 

The  new  unit,  which  has  just  been  placed  in 

operation,  consists  of  a  350-hp  McEwen  engine, 
built  by  the  Ridgway  Dynamo  &  Engine  Com- 

pany, Ridgway,  Pa.,  direct  coupled  to  a  200-kw 
Thompson-Ryan  railway  generator,  built  l)y  the 
same  firm.   It  runs  at  180  r.  p.  m.    The  dynamo 

has  the  Thompson-Ryan  compensating  coils  on 
the  pole  pieces  to  overcome  the  armature  re- 

action, and  is  guaranteed  to  stand  a  momentary 
overload  of  100  per  cent.    It  has  fourteen  poles  and  has  a  volt- 

age of  500  at  no  load,  with  an  overcompounding  of  10  per  cent 
for  full  load.   The  engine  is  of  the  tandem-compound  type,  with 
cylinders  15-in.  and  25-in.  x  20-in.  stroke.   The  governor  wheel 
is  belted  to  the  37J^-kw,  60-cycle,  2200-volt  Fort  Wayne  alter- 
nator. 

The  two  older  engines,  also  of  the  tandem-compound  type. 

have  cylinders  i8-in.  and  23-in.  x  i8-in.  stroke,  and  are  rated 
at  about  225  hp,  at  a  speed  of  200  r.  p.  m.  They  are  each 
equipped  with  two  pulleys,  from  one  of  which  is  belted  a  60-kw, 
bipolar  500-volt  to  550-volt  railway  generator,  made  by  the 
General  Electric  Company,  and  a  150-kw,  i6-pole,  60-cycle 

alternator,  from  the  Fort  Wayne  Electric 
Works.  These  alternators  are  excited  by 
bipolar  machines  belted  to  their  shafts,  and  are 
overcompounded  from  2000  volts  at  no  load  to 
2200  volts  at  full  load  of  70  amps. 

All  the  engines  are  run  condensing,  water 
l)eing  obtained  from  the  creek  near  by.  Water 
can  also  be  obtained  from  a  well,  though  not  in 
sufficient  amount  for  operating  all  engines  con- 

densing. The  two  smaller  engines  have  Con- 
over  jet  condensers,  placed  in  a  brick-lined 
well,  each  condenser  being  placed  near  the 
back  of  the  engine  which  it  serves  and  belt- 
driven  therefrom.  A  Smith-Vaile  jet  con- 

denser, independently  operated  by  steam  from 
the  boilers,  has  been  installed  for  the  new  en- 

gine. The  two  smaller  engines  have  a  com- 
mon free  exhaust  pipe  leading  from  the  con- 

denser well  and  up  the  side  of  the  building ;  the 
new  engine  has  a  separate  free  exhaust  pipe. 
The  steam  pressure  used  in  the  plant  is  130  lbs. 

Concrete  foundations  are  used  throughout. 
The  wires  have  now  been  all  placed  overhead, 
supported  on  insulators  attached  to  wooden 
cross-beams,  bolted  to  the  iron  roof  trusses, 
and  a  cement  floor  has  been  laid.  A  portable 
crane,  made  of  iron  lieams,  supported  by  A- 

shaped  ends,  was  used  in  installing  the  ap- 

CORNER  OF  MACHINE  SHOP,  SHOWING  EORGE  AND  SMALL  TOOLS 

paratus   in   this  plant,  and   will   prove   useful   for  repairs. 
The  lighting  is  all  done  by  alternating  current,  series  circuits 

being  used  for  arc  lighting  and  2200-volt  circuits  with  trans- 
formers on  the  poles  for  incandescent.  Adams-Bagnall  regula- 

tors are  used  on  the  arc  circuits.  Two  of  the  circuits  are  on  the 

25-kw  Westinghouse  constant-potential  transformer,  having 
several  taps  enabling  various  voltages  to  be  obtained  up  to  3300 
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volts  when  the  primary  is  2200,  and  for  the  other  two  circuits 
Kuhhnan  booster  transformers  are  used.  Ordinarily  any  two 
of  the  arc  circuits  are  placed  on  the  constant-potential  trans- 

former, and  the  other  two  on  the  boosters,  but  in  case  of  any 
circuit  becoming  grounded  such  circuit  is  transferred  to  the 

constant-potential  transformer.    Normally  the  constant-current 

rated  capacity  of  800  hp.  A  branch  line  from  the  railroad  runs 
directly  alongside  the  power  house,  and  coal  is  unloaded  directly 
from  the  cars  into  the  boiler  house. 

Water  runs  by  gravity  into  the  cold  well  from  the  creek,  and 
is  taken  therefrom  by  the  condenser  pumps.  Near  the  hot  well, 
which  receives  the  water  after  passing  through  the  condensers, 

is  a  feed-water  heater,  made  by  the  Stilwell-Bierce  &  Smith- 
Vaile  Company,  of  Dayton,  Ohio.  Steam  for  the  feed-water 
heater  is  obtained  from  the  exhausts  of  the  new  independent 
condenser,  feed  pumps,  etc.    A  Knowles  pump  was  formerly 

HANDLING  ARMATURES  IN  CAR  HOUSE 

transformer  is  placed  on  the  alternator-oper- 
ating commercial  lights,  so  that  the  ground  on 

one  of  the  arc  circuits  will  not  be  directly  con- 
nected to  the  commercial  circuits. 

The  switchboard  is  made  of  white  marble, 
supported  on  oxidized  copper  legs  and  having 
oxidized  copper  trimmings.  It  was  furnished 
by  the  Fort  Wayne  Electrical  Works.  Three 
panels  at  the  right  of  board  are  used  for  rail- 

way work  and  the  remainder  is  occupied  by  the 
arc  and  incandescent  circuits.  The  field  rheo- 

stats for  the  direct-current  machines  are  placed 
on  the  floor  behind  the  switchboard,  those  of 

the  alternating-current  machines  are  attached 
directly  to  the  back  of  the  board.  Recording 
wattmeters  are  placed  in  both  the  alternating 
current  and  direct-current  circuits. 

The  arc  switchboard  was  built  in  accordance 

with  the  design  of  the  engineers  and  connec- 
tions are  provided  which  will  enable  any  one  of 

the  three  alternators  to  be  connected  to  furnish 
current  to  any  one  or  more  of  the  arc  circuits, 
either  through  the  constant-potential  trans- 

former or  the  booster  transformers,  and  any  • 
change  of  connection  is  made  by  plugging  in  vertical  rows  so 
that  no  mistake  can  be  made. 

BOILER  ROOM 

The  old  end  wall  of  the  boiler  house  separates  the  present 
room  into  two  portions,  which  are  connected  by  a  large  door. 
The  boilers  are  all  of  the  water-tulic  type  and  have  a  total 

NEW  STANDARD  CLOSED  CAR 

used  in  connection  with  the  condensers  and  a  Marsh  steam 

pump  on  the  boilers.  A  new  Stilwell-Bierce  &  Smith-Vaile 
pump  has  been  installed  for  boiler  feeding,  the  Marsh  pump  put 

on  the  cold-water  service  and  the  Knowles  pump  held  as  re- 
serve and  connected  up  as  a  fire  pump.  All  the  water  that  goes 

into  the  boilers  is  measured  by  a  Worthington  hot-water  meter. 
When  designing  the  changes  in  the  machinery,  consideration 

had  also  been  given  to  the  necessary  piping  so  as  to  obtain  the 
final  results  desired,  and  at  the  same  time  not  interrupt  service 
during  construction.    The  contractor  for  the  new  piping  and 

PENNSYLVANIA  RAILROAD  STATION 

the  steam  auxiliaries  was  the  Du  Bois  Iron  Works,  Du  Bois, 

Pa. CAR  HOUSE  AND  REPAIR  SHOP 

Between  the  car  house  and  the  power  station  there  is  a  space 
of  about  25  ft.  in  which  has  been  built  a  machine  shop  capable 
of  taking  care  of  all  ordinary  repairs  to  trolley  stock  or  power 
station  equipment.    This  shop  contains  lathe,  drill  press,  forge, 
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grinder,  benches,  vises  and  a  complete  assortment  of  ma- 

chinist's tools,  power  for  its  operation  being  obtained  from  a 
500-volt  Crocker-Wheeler  motor.  The  rear  of  the  shop  is  fitted 
up  as  toilet  and  locker  rooms. 

A  view  of  the  car  house  interior  is  shown.  A  wooden  jib 
crane  at  the  side  facilitates  the  removal  of  motors  and  other 

heavy  parts  from  the  pits.  Armatures  are  handled  by  means  of 
a  small  lifting  jack,  supported  on  a  square  base  and  rollers. 
On  top  of  the  jack  an  oblong  head  has  been  fitted  with  two 
long  rolls  for  supporting  the  armature,  but  which  allow  it  to 
be  turned  over  for  inspection.  The  rear  of  the  car  house  has 
been  fitted  up  as  a  paint  shop. 

ROLLING  STOCK 

The  company  has  five  closed  and  four  open  cars,  all  single 

truck.  Two  new  closed  car  bodies,  built  by  the  G.  C.  Kuhl- 
man  Car  Company,  have  been  in  use  during  the  past  season. 
They  are  mounted  on  Peckham  trucks,  and  are  equipped  with 
two  Westinghouse  No.  3  motors.  The  length  over  bumpers  is 
30  ft.,  over  car  body  20  ft.,  and  the  height  from  underside  of  sill 
to  top  of  monitor  roof  8  ft.  9  ins.    The  width  is  8  ft.  i  in. 

i<ErAiR  SHUP  AT  HELENA 

The  cars  are  double  cii<led  and  have  round-front  vestibules 

with  three  drop-sash  hut  no  side  doors.  The  platforms  are 
dropped  below  the  car  floor  level,  and  are  reached  by  single 
Stanwood  steps.  The  doors  are  of  the  twin  automatic  type ; 
the  window  sash  drop  down  between  the  side  panels,  and  the 
opening  is  kept  closed  at  all  times  by  a  hinged  casing.  The  car 
is  lighted  by  three  incandescent  lamps  supported  by  curved 
brackets  on  each  side  of  the  transoms,  and  one  on  the  ceiling 
at  each  end,  and  is  heated  by  six  electric  heaters,  made  by  the 
Consolidated  Car  Heating  Company.  Crouse-Hinds  headlights 
are  used. 

The  inside  trim  is  of  cherry  with  bird's-eye  maple  triple 
veneer  ceiling.  Ash  strips  are  used  on  the  floors  for  the  aisle 
tread.  Longitudinal  rattan  seats  are  used.  At  the  windows 
are  Crown  curtains  on  Hartshorn  rollers,  with  fixtures  made  by 
the  Curtain  Supply  Company. 

OVERHEAD  AND  TRACK  WORK 

The  Ohio  Brass  Company's  material  is  used  on  all  the  over- 
head work.  The  road  is  soon  to  be  extended  to  Falls  Creek, 

about  2^  miles  from  Du  Bois,  and  on  the  extension  side  pole 
and  bracket  construction  will  be  used,  but  in  the  town  a  large 
part  of  the  overhead  system  is  suspended  from  span  wires. 
No.  o  trolley  wire  is  used.  The  45-lb.  girder  rails  which  were 
formerly  laid  have  been  replaced  by  80-lb.  girders  in  the  town, 

and  the  Falls  Creek  extension  will  be  made  with  6o-lb.  A.  S. 

C.  E.  section  T-rail  in  6o-ft.  lengths.  In  the  paved  streets  the 
girder  rails  are  laid  on  6-in.  x  8-in.  x  7-ft.  ties,  spaced  2  ft, 
center  to  center,  and  in  the  country  6-in.  x  8-in.  x  8-ft.  ties  will 
be  used  and  No.  00  trolley  wire. 

OPERATION 

Since  the  installation  of  the  improvements  described  above 
the  business  of  the  company  has  steadily  increased,  notably  in 

the  lighting  end.  The  company  holds  a  seven-year  contract 

for  lighting  the  city's  streets,  and  at  present  is  supplying 
seventy-two  arc  lamps  for  this  purpose.  Beside  the  municipal 
arcs  there  are  twenty-six  arcs  on  commercial  circuits.  All 
these  lamps  are  of  the  enclosed  type,  furnished  by  the  Adams- 
Bagnall  Company.  There  are  fifty-two  transformers  for  incan- 

descent circuits  and  some  6500  lamp  outlets.  Last  summer  over 
eighty  electric  fans  were  used  on  the  lighting  circuits.  Five 
500-volt  motors,  for  elevator  and  industrial  purposes,  are  being 
supplied  from  the  trolley  circuits. 

As  soon  as  the  railway  pole  line  is  built  to  Falls  Creek  this 
town  also  will  be  lighted  ])y  the  company.  Xear  Du  Bois  and 

reached  by  the  railway  is  a  trotting  park,  with 

''2-mile  track,  covering  26  acres,  and  contain- 
ing a  grandstand  seating  3000  persons.  An 

amusement  park  is  also  reached  by  the  com- 

])any's  lines,  on  which  considerable  investment 
has  been  made  in  the  way  of  attractions.  It 

has  a  theater  seating  1000,  where  entertain- 
ments are  given  regularly  during  the  season. 

Entrance  to  the  park  is  free,  and  a  charge  of 
10  cents  is  made  for  the  theater  with  reserved 
seats  10  cents  in  addition.  There  is  also  a 

dancing  pavilion  in  the  park  with  a  floor  80 
ft.  X  40  ft. 

The  officers  of  the  Du  Bois  Electric  &  Trac- 
tion Company  are  as  follows:  President, 

Ulysses  D.  Eddy;  vice-president,  T.  S.  Cool- 
iclge ;  treasurer,  H.  F.  Crosby;  secretary  and 

general  manager,  C.  B.  Wisner. 
Superintendent  J.  E.  Adams  has  been  suc- 

cessful in  increasing  the  business  during  the 
time  of  reconstruction  and  an  important  factor 

in  the  successful  carrying  out  of  same.  For- 
merly Mr.  Adams  was  superintendent  of 

Everett-Moore  interests  at  Sandusky,  Ohio, 
and  at  the  suggestion  of  the  engineers  was  appointed  superin- 

tendent of  the  Du  Bois  property. 

The  entire  work  of  reconstructing  the  plant  has  been  in 
charge  of  E.  P.  Roberts  &  Company,  consulting  engineers, 
Cleveland,  Ohio,  who  are  now  in  charge  of  its  operation. 

NEW  REPAIR  SHOP  AT  HELENA 

The  Helena  Light  &  Traction  Company  recently  moved  into 
a  new  repair  shop,  which  is  excellently  equipped  for  so  small 
a  road.  The  company  owns  17  miles  of  track  and  seventeen 

cars.  The  building  is  a  two-story  structure,  and  the  second 
floor,  reached  through  hatchways  seen  in  the  accompanying 

illustration,  is  used  for  storage  purposes.  The  equipment  com- 
prises woodworking  machinery,  including  planer  and  saws,  and 

a  machine  shop  having  in  its  equipment  a  drill  press,  lathe, 
wheel  press,  srnall  lathe,  grindstone  and  forge. 

Last  October  the  sub-station  from  which  this  company  gets 
its  power  was  completely  destroyed  by  fire,  but  light  and  power 
service  was  given  within  50  hours  of  the  time  of  the  fire  and 
street  railway  service  soon  after. 
Under  the  direction  of  Superintendent  R.  A.  Wilson  such 

apparatus  as  was  not  entirely  destroyed  was  rescued  from  the 
ruins,  repaired  and  pressed  into  immediate  service. 
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EQUIPMENT  OF  YERKES'  LONDON  UNDERGROUND  RAILWAYS 

The  first  shipment  of  cars  built  by  the  Brush  Electrical 
Engineering  Company,  of  Loughborough,  for  the  electrification 
of  the  Electric  Underground  Railways  Company,  of  London, 
the  new  Yerkes  railway,  recently  arrived  on  the  confines  of 
the  district  system  at  South  Harrow,  where  they  are  being 

fitted  with  their  electrical  equipments  prior  to  being  experi- 

These  side  doors  slide  and  are  provided  with  handles,  so  that 
they  can  be  worked  either  from  within  the  car  or  from  the 
station  platforms.  Experience  will  decide  whether  they  shall  be 
used  at  every  station  or  be  treated  as  a  kind  of  emergency  exit 
and  for  emptying  the  trains  quickly  at  the  termini.  The  exits 
at  the  ends  of  the  cars  are  protected  by  gates,  which  are 
operated  by  a  conductor  standing  on  the  car  platform,  after  the 

style  made  familiar  to  Londoners  on  the  "Twopenny  Tube." 

TRAIN  FOR  THE  YERKES  LONDON  UNDERGROUND  SYSTEM 

mentally  run  over  the  new  line  between  Harrow  and  Ealing. 

These  trains  are  being  equipped  with  multiple-unit  train-control 
apparatus,  that  of  the  British  Thomson-Houston  Company 

being  "all  electric,"  while  the  Westinghouse  is  electropneu- matic.  When  fitted  two  trains  will  be  run  in  a  series  of  trial 

trips  on  the  Harrow  and  Ealing  line,  to  decide  which  system 

of  train  control  is  the  better  adapted  for  the  service.  West- 
inghouse air  brakes  will  be  used  on  all  trains. 

It  is  proposed  to  install  a  complete  metallic  circuit  on  this 

road,  much  after  the  style  of  the  iiVIersey,  current  Ijeing  con- 
veyed to  the  motors  by  a  contact-rail, 

16  ins.  outside  of  the  wheel-rail,  and 
normally  on  the  left-hand  side  of  the 
track,  while  the  return  conductor  is 

placed  midway  between  the  wheel- 
rails.  The  outside  conductor  is  a 

T-rail  carried  on  stoneware  insula- 
tors. It  is  elevated  3  ins.  above  the 

level  of  the  wheel-rails,  and  is  pro- 
tected by  wooden  guards  on  each  side, 

which  stand  about  ins.  higher 
than  the  rail.  The  return  rail  in  the 

center  is  ins.  above  the  wheel- 
rails.  It  will  carry  no  higher  pres- 

sure than  the  return  drop,  and  there- 
fore it  does  not  require  to  be  guarded 

insulators  which  differ  from  those  of  the  outer  rail  only  in  that 

they  are  not  so  tall. 
Each  train  is  made  up  of  seven  cars,  three  of  which  are  motor 

cars  and  the  other  four  trailers.  The  motor  cars  are  placed  at 
each  end  of  the  train  and  in  the  middle.  Nearly  all  the  electrical 

apparatus  is  carried  under  the  floor  of  the  car,  so  that,  with  the 
exception  of  a  small  cabin  for  the  motorman,  the  entire  length 
is  available  for  the  conveyance  of  passengers.  On  the  front 

and  back  motor  cars  a  space  for  the  storage  of  luggage  is  pro- 

vided adjacent  to  the  motorman's  cabin. 
The  design  of  the  cars  is  frankly  American,  and  notliing  like 

them  is  at  present  to  be  seen  on  British  railways,  except  on  the 
tubes.  They  are  painted  externally  a  bright  yellow.  They 
diiTer  from  the  Central  London  cai-s,  and  resemble  those  of  the 
Great  Northern  &  City,  in  having  side  doors  in  the  center  as 
well  as  end  platform  doors  of  the  ordinary  American  type. 

The  advocates  of  this  type  of  passenger  car  claims  that  it  saves 
much  time  in  the  station  stops,  as  compared  with  the  ordinary 
British  type  of  compartmental  cars  with  separate  side  doors. 
It  is  also  very  useful  to  have  a  conductor  on  each  car,  to  make 
the  passengers  move  quickly  and  to  call  out  the  names  of  the 
stations.  It  is  considered  that  what  the  Americans  know  as 

"rapid  transit"  is  not  possible  without  end-door  cars.  This 
system  logica]]\'  involves  the  abolition  of  all  distinctions  of 
class  except  "smoking"  and  "non-snioking,"  and,  judging  l)y 
the  trains  at  Harrow,  there  will  be  onlv  one  class  on  the  electri- 

None  the  less,  it  has 

SIDE  VJEW  ST.\NDARD  CAR 

fied  district.  However,  no  final  decision  has  been  reached  on 
this  point. 

The  cars  are  each  50  ft.  long,  have  seats  for  forty-eight  pas- 
sengers in  the  trailer  cars,  and  for  a  few  less  in  the  motor  cars. 

All  the  seats  in  the  cars  at  Harrow  are  along  the  sides,  and  a 
broad  aisle  runs  right  through  the  center.  There  is  plenty  of 
room  for  standing  without  inconveniencing  those  sitting  down, 
which  can  hardly  be  said  of  an  ordinary  compartment  on  a 

suburban  train.  No  doubt  if  the  Londoner  be  given  real  "rapid 
transit"  he  will  not  mind  standing  sometimes.  To  a  certain 
extent  this  view  is  borne  out  l)v  the  experience  of  the  Central 
London. 

There  is  practically  no  cloth  or  stuffing  in  the  upholstery  in 

the  new  cars,  all  the  seats  being  covered  with  rattan.  In  select- 
ing the  materials  employed  two  objects  have  lieen  kept  para- 

mount— cleanliness  and  protection  from  fire. 
All  the  wood  used  for  the  cars  has  been  treated  by  a 
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patent  non-inflammable  process,  and  the  ceilings  are  lined  with 
asbestos.  The  seats  are  probably  not  so  comfortable  to  sit 

upon  as  in  many  English  railway  carriages,  but  it  should  cer- 
tainly be  much  more  easy  to  keep  them  clean.  A  novel  feature 

is  the  provision  for  electric  heaters,  of  which  there  are  sixteen 
in  each  car,  fixed  under  the  seats,  with  a  regulator  at  one  end 
of  the  car.  It  remains  to  be  seen  whether  this  innovation  will 

conmiend  itself  to  the  British  public.  Altogether  the  cars  con- 
stitute a  radical  departure  from  the  ordinary  British  practice 

and  the  experiments  will  be  watched  with  great  interest. 

 0-^^  

NOISELESS  RAILWAY  CROSSINGS 

The  accompanying  illustrations  show  the  details  of  the  new 
type  of  crossing  for  street  railways  which  has  been  developed 

by  C.  A.  Moreno,  chief  engineer  of  the  St.  Louis  Transit  Com- 

jjrain  will  run  vertically  and  present  the  uncompressible  ends 
at  the  upper  and  lower  faces. 

The  blocks  are  made  in  three  patterns.  The  first  consists  of 
a  plain  wooden  block  of  seasoned  oak  or  maple;  the  second,  in 
addition  to  the  plain  wooden  block,  has  a  metallic  member  in  the 
shape  of  a  cross,  which  is  laid  in  the  flange  channel  of  the 
wooden  block  overlapping  the  contiguous  rail  sections,  thereby 

forming  a  substantial  spring-wearing  plate  co-operating  with 
the  block  and  rail  sections  to  sustain  the  load.  This  metallic 

mcmlicr  has  a  shank  or  spindle  at  its  bottom  surface,  which 
enters  the  center  of  the  wooden  block,  the  bottom  of  the  spindle 
being  threaded,  thus  permitting  a  nut  to  be  attached  which 
holds  the  metallic  member  in  position.  A  top  view  and  crossing 
of  this  pattern  of  wooden  block  and  metallic  member,  which  it 
is  believed  will  be  the  pattern  most  generally  used,  is  shown  in 

Fig.  I. 
In  the  third  pattern  the  metallic  wearing  plate  is  similar  to 
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FIGS.  1  AND  2.— CONSTRUCTIUN  OF  NOISELESS  CROSSINGS 
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pany,  and  which  was  mentioned  briefly  in  these  colunms  April 
18.  The  plans  reproduced  are  those  of  a  crossing  now  being 
installed  at  Fourteenth  Street  and  Olive  Street,  St.  Louis, 

which  is  an  important  intersection,  as  cars  are  constantly  pass- 
ing that  point  on  a  half-minute  interval. 

The  object  of  this  invention  is  to  supply  a  substantially  noise- 
less crossing,  which,  when  worn,  can  be  easily  removed  and 

economically  renewed  without  any  of  the  inconvenience  inci- 
dent to  the  removal  and  renewal  of  the  crossing  sections  or 

plates  in  general  use.  Plates  are  generally  of  hardened  metal, 
fitted  in  the  crossing  portions  of  intersecting  rails  or  crossing 
castings,  and  held  in  position  by  softer  metal  poured  into  the 
interstices.  It  is  proposed  in  the  crossing  here  described  to 
substitute  a  block  of  wood  or  fibrous  material,  either  of  natural 
wood  or  a  manufactured  block  adapted  for  ready  insertion  and 
removal,  the  cost  of  which  would  be  but  a  fractional  part  of  that 
of  the  members  now  employed.  Moreover,  this  construction 
woidd  make  the  crossings  where  used  substantially  noiseless. 
The  fibrous  block  is  formed  so  that  when  it  is  in  position  the 

that  shown  in  section  BB  (Fig.  1),  except  that  it  extends  to  the 
bottom  of  the  casting,  resting  on  same,  as  shown  in  section  AA 
(  Fig.  2),  thus  necessitating  the  use  of  four  independent  wooden 
filler  blocks  in  each  casting  instead  of  one. 

These  blocks  taper  slightly  from  top  to  bottom,  and  when  it 
is  aesired  to  renew  them  they  can  be  removed  by  two  men  with 
pinch  bars  at  opposite  corners  of  the  block. 

Mr.  Moreno  thinks  that  the  arrangement  here  described  will 

commend  itself  to  railway  companies  on  account  of  its  cheap- 
ness and  noiseless  feature,  and  also  because  of  a  great  possible 

saving  to  trucks  and  motors  operating  over  the  lines  on  which 
it  has  been  installed. 

The  last  link  in  the  through  line  of  the  Utica  k.  Mohawk 
Electric  Railway,  between  Rome  and  Little  Falls,  N.  Y.,  a 

distance  of  37  miles,  has  been  opened.  This  gives  a  double- 
track  route  from  Rome  to  Little  Falls,  paralleling  the  New 
York  Central  between  these  points.  The  company  will  this 
summer  extend  the  line  to  Oneida. 
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TICKETS  AND  TRANSFERS  ON  THE  BOSTON  &  WORCESTER 

Practically  a  new  ticketing  device  has  been  adopted  by  the 

Boston  &  Worcester  Street  Railway  Company  for  keeping  ac- 
count of  through  passengers  on  its  line.  This  is  a  duplicate  slip 

bearing  the  names  of  towns  through  which  the  road  runs  and 
the  prices  for  different  rides,  so  perforated  that  the  conductor 
may  tear  out  such  portion  of  it  as  will  indicate  the  ride  for 
which  a  passenger  has  paid  and  give  it  to  the  passenger,  this 
torn-out  section  serving  him  thenceforth  as  a  receipt  for  his 
fare  and  ticket  entitling  him  to  ride.  The  duplicate  is  retained 

by  the  conductor  and  turned  into  the  company's  office  with  his 
daily  report.  This  form  was  devised  by  George  A.  Butman, 
treasurer  of  the  company,  and  is  a  new  thing  on  Massachusetts 
trolley  lines. 

To  appreciate  the  uses  of  this  slip  it  should  be  remembered 
that  the  Boston  &  Worcester  road  proper  is  merely  the  trunk 
line  connecting  extremities  of  two  city  lines,  one  of  them  the 
Boston  Elevated  Railway  at  the  Newton  boundary  line,  and  the 
other  the  Worcester  Consolidated  on  the  outskirts  of  Worcester. 

Each  of  these  companies  collects  its  nickel  on  the  through  cars 

ham,  Southboro,  Marlboro,  Westboro,  Shrewsbury  and  North- 
boro.  By  tearing  on  the  perforated  lines  just  above  the  15-cent 
mark,  and  just  below  the  Framingham  mark,  he  can  leave  just 

enough  of  the  slip  in  the  passenger's  hands  to  show  where  is his  destination  and  what  amount  he  has  paid.  No  matter  how 
many  times  the  conductor  may  be  obliged  to  pass  through  the 
car  to  collect  fares  thereafter  he  can  have  no  doubt  as  to 

whether  this  particular  passenger  has  paid  without  being  easily 
able  to  settle  it.  If  there  is  a  dispute  and  the  passenger  claims 
to  have  paid  his  fare,  either  he  must  be  able  to  show  one  of  tlnese 

Boston  &  Worcester  St.  Ry  Co. 
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BOSTON  &  WORCESTER  ST.  RY  CO. 

This  transfer  is  good  only  on  the  first  car  connecting  with  car 
on  which  it  is  issued,  and  is  not  transferable.  The  Company  as- 

sumes no  risk  beyond  its  own  lines  and 
does  not  guarantee  connections. 
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NOT  GOOD  FOR  PASSAGE. 

This  half  to  be  returned  to  Com- 

pany's office,  with  Daily  Report. 
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IMCMORANOUM or  CASH  FARC 
PAID 

Issued  by  Conductor  No. 
Amount  collected  is 
shown  opposite  top  of 

detached  space. 
Tear  on  perforated  line 
above  amount  paid  by  pas- 
!  senger. 

30  cents 

30 
cents 

25  cents 
25 

cents 

20  eents 

20 cents 

15  cents 
15 

cents 

10  cents 

10 cents 

To  Point  opposite  bot- tom of  detached  space. 
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Conductors  will  ile- tach  section  from  this 
check  showing  limit 
to  whicli  fare  was  paid 
andamount paid.  He 
uiust  retain  this  check 
and  return  it  to  the office  of  Company 
with  his  daily  report. 63 

Destination  of  Passenger 
should  be  noted  at  bottom  of this  slip:  to  be  taken  up  \>y^ 
Conductor  before  destination is  reached. 

GOING  WEST I*affcM*iiK<*i'  will  |»U':ise  sfr 
that  tltt.'  :iiii4>iitit  |>:ii(l  t'* <Miiitliietoi'  \s  :i  (  toi» 
itf  this  slip;  if  ii«»t  ple:i^(- iiotit'y  coni|»iiiiy. 

AMWaJ  Trcas 
Newton 
Wellesley 

Natick 

Newton 
Wellesley 

Natick 

SOUTH  FRAMINGHAM 

Framingham 

Southboro 

Marlboro 

Westboro 

so.  framingham 

f^Ingham Southboro 

Marlboro 

Westboro 

Shrewsb'y  &  N'boro  Shrewsbury  &  Northboro 

of  the  Boston  &  Worcester  road  as  they  pass  over  its  line,  and 
the  Boston  &  Worcester  conductors  take  up  fares  only  while  the 
car  is  on  their  own  road.  They  issue  the  new  slips,  therefore, 
only  for  passengers  who  are  traveling  through  more  than  two 
towns,  merely  collecting  the  nickel  without  issuing  a  slip 
where  a  passenger  rides  from  one  town  to  the  next. 

But  suppose  a  passenger  boards  the  Boston  &  Worcester  car 
at  Boston,  wishing  to  ride  to  Framingham  ?  He  pays  5  cents  to 
the  Boston  Elevated  conductor  who  carries  the  car  to  the  edge 
of  Brookline,  then  to  the  Boston  &  Worcester  man,  who  takes 

charge  from  there  onward.  The  passenger  pays  15  cents  cover- 
ing the  remainder  of  his  journey.  The  conductor  takes  out  a  pink 

slip  (the  color  denoting  a  westward  run),  notes  that  the  prices 
for  fares  run  upward  from  the  middle  of  the  slip,  10  cents,  15 
cents,  20  cents,  25  cents  and  30  cents,  while  the  towns  traversed 
form  a  colunm  reading  downward  from  the  middle  of  the  slip, 

as  Newton,  Wellesley,  Natick,  South  Framingham,  Framing- 

slips  or  else  he  is  due  to  get  off  the  car  by  the  time  it  reaches 
the  next  town  center. 

The  transfer  slip  adopted  by  the  new  company  is  also  believed 
to  be  an  improvement  on  account  of  the  fact  that  only  two 
punchings  are  required  at  the  time  of  issuance  to  a  passenger. 

This  is  accomplished  by  care  in  grouping  the  various  designa- 
tions of  which  notice  has  to  be  taken.  It  is  assumed  that  the 

conductor  will  punch  out  the  day  and  month  at  his  leisure. 
When  he  comes  to  issue  a  transfer  to  a  passenger  he  then  must 
punch  the  quarter  hour  nearest  the  exact  time  by  his  watch, 
indicate  the  junction  point  at  which  transfer  is  to  be  made,  and 
also  the  direction  to  be  taken  by  the  passenger  at  that  point. 
Since  the  Boston  &  Worcester  line  is  an  east  and  west  line  all 

roads  crossing  it  are  assumed  in  this  transfer  to  run  north  and 
south.  Consequently,  by  placing  each  junction  in  a  square  by 
itself  and  placing  letters  to  designate  both  north  and  south  in 
each  square  along  with  the  name  of  the  junction,  a  single  punch 
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against  one  of  those  two  letters  in  a  particular  square  indicates 
where  the  transfer  is  to  be  made  and  the  direction  to  be  taken 

there.  In  the  same  way,  by  placing  each  operating  hour  of  the 
day  in  a  separate  square  and  dividing  each  square  into  four 
smaller  squares,  all  black  for  P.  M.  and  all  white  for  A.  M., 
one  punch  in  any  quarter  of  a  square  tells  not  only  whether  the 
time  is  forenoon  or  afternoon,  but  the  hour  and  the  quarter  of 
that  hour. 

NEW  EMERGENCY  LINE  CAR 

A  new  emergency  line  car  has  been  constructed  under  the 
direction  of  Superintendent  George  F.  Seibel  and  Master 

Mechanic  Frank  S.  Randlett,  of  the  Old  Colony  Street  Rail- 
way, that  seems  to  embrace  all  of  the  necessities  of  a  car  of 

this  description.  The  dimensions  of  the  car  are  as  follows : 
Length  over  all,  31  ft.  6  ins.;  width,  7  ft.  10  ins.;  height  from 
the  top  of  the  rail  to  the  top  of  the  car,  12  ft.  3  ins.  The  car  is 

equipped  with  side  doors,  4  ft.  6  ins.  in  width,  and  has  two  ves- 
tibules. One  door  at  each  end  admits  to  the  vestibule,  while  a 

sheathing  pa/tition  divides  the  vestibule  from  the  body  of  the 
car. 

Leading  from  the  vestibule  to  the  body  of  the  car  is  a  door, 
22  ins.  in  width,  and  this  swings  either  out  or  in,  as  is  desired, 
so  that  a  man  with  an  armful  of  materials  does  not  have  to 

expend  any  time  in  either  unlocking  or  closing  the  door.  The 
interior  of  the  car  contains  all  the  usual  appliances  used  in 

VIEW  WITH  PLATFORM  LOWERED 

work  upon  electric  roads,  and  these  are  handily  displayed  on 
shelves  or  along  the  sides,  and  are  easy  of  access.  On  either 
side  of  the  car  are  iron  straps,  capable  of  holding  a  heavy  pole. 
Being  on  both  sides  of  the  car  the  pole  may  be  shifted  from 
one  side  to  the  other,  if  necessary,  so  as  not  to  interfere  at  all 
with  the  regular  traffic  of  the  road. 

The  car  is  mounted  on  Peckham  trucks,  with  a  33-in.  wheel 
and  a  4-in.  axle.  It  is  equipped  with  General  Electric  67 
motors,  with  the  Christensen  air  brakes. 

The  car  framing  is  very  substantial,  so  that  in  winter  the  car 
can  be  used  as  a  double-truck  snow-plow,  by  placing  the  nose 
or  shear  on  front.  The  side  sills  are  6-in.  x  8-in.  hard  pine, 
and  the  cross-sills  are  of  seasoned  oak,  and  so  framed  that  the 
nose  or  shear  can  be  attached  with  very  little  trouble,  except 
the  removal  of  the  fenders. 

The  tower  is  placed  at  one  end  of  the  car,  and  it  is  hoisted 

by  a  windlass,  with  two  three-shieve  pulley  blocks,  making  it 

very  easy  to  handle.  It  can  be  lifted  6  ft.  from  the  roof  of  the 
car.  The  tower  is  equipped  with  folding  gates,  so  that  when 
not  in  use  it  rests  upon  the  roof  of  the  car,  witli  very  little 
projection.  It  also  serves  as  a  guard  for  the  men  when  they 
are  at  their  work.  It  is  held  in  position  by  a  13/2-in.  iron  rod, 
run  through  two  stanchions  placed  on  the  interior,  making  it 
impossible  to  slip.  The  adjustment  is  such  that  the  tower  can 
be  raised  by  one  man,  with  two  standing  upon  the  platform. 

The  reel  stand  inside  of  the  car  is  placed  at  the  end  opposite 
the  tower,  and  is  large  enough  to  hold  5280  ft.  of  trolley  wire. 
A  small  trap-door  has  been  cut  in  the  roof  of  the  car,  through 
which  this  wire  is  run.  One  of  the  special  features  of  this  car 
is  the  portable  pneumatic  crane,  which  can  be  adjusted  at 
either  of  the  side  doors  of  the  car,  for  the  purpose  of  hoistmg 
heavy  appliances,  and  which  takes  but  a  few  moments  to  adjust. 
The  air  for  the  crane  is  provided  by  the  air  brakes. 

A  second  or  "brother"  car  has  been  equipped  by  the  same 
two  men,  which  for  practicability  is  a  model  in  its  way,  and 
can  be  utilized  for  various  purposes.  For  the  present  it  is  used 
as  a  supply  car,  in  taking  freight  and  supplies  to  the  different 
divisions  of  the  Old  Colony  Street  Railway.  It  is  open  from 
vestibule  to  vestibule,  to  make  every  inch  of  space  available. 
It  has  side  doors  7  ft.  in  width.  This  car  is  supplied  with  box 
skids,  barrel  skids  and  air  hoists,  making  it  possible  to  handle 

VIEW  WITH  PLATFORM  RAISED 

the  heaviest  material  with  perfect  ease.  This  car  is  equipped 

with  screw  jacks,  pump  jacks,  picks,  crowbars,  chairs  and 
ropes,  so  that  it  can  also  be  utilized  as  a  wrecker.  It  is 

equipped  with  St.  Louis  improved  trucks,  33-in.  wheels,  4-in. 
axles.  General  Electric  67  motors  and  Christensen  air  brakes. 
This  car,  like  the  first,  is  constructed  so  that  a  nose  or  shear 
can  be  attached. 

Both  cars,  as  will  be  noticed,  are  equipped  with  high-speed 
motors,  so  that  there  is  no  danger  of  the  slightest  interference 
with  passenger  traffic,  for  either  car  can  follow  or  proceed  any 

passenger  car  over  the  entire  division. 

A  remarkably  creditable  run  was  made  by  a  special  on  the 
Columbus,  London  &  Springfield  Railway  a  few  nights  ago. 
The  42>^  miles  from  the  city  limits  of  Columbus  to  the  city 
limits  of  Springfield  were  covered  in  exactly  60  minutes. 

J 
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FRANCHISE  TAX  LAW  VALID 

The  Court  of  Appeals  of  the  State  of  New  York,  on  April  28, 
handed  down  a  decision,  accompanied  by  a  unanimous  opinion 
written  by  Judge  Vann  and  concurred  in  by  Chief  Judge  Parker 

and  Associate  Judges  O'Brien,  Cullen,  Bartlett,  Martin  and 
Werner,  declaring  that  the  Franchise  Tax  law  is  constitutional 

and  valid.  The  main  question  involved  was  whether  the  Fran- 
chise Tax  law  was  unconstitutional  because  of  violation  of  the 

principle  of  home  rule,  guaranteed  to  localities  by  the  State 
Constitution. 

The  Court  of  Appeals  reversed  the  decision  of  the  Appellate 
Division  of  the  Third  Department,  and  affirmed  the  decision  of 
Judge  Robert  Earl,  the  referee,  as  affirmed  by  Judge  D.  Cady 
Herrick,  at  special  term. 

Judge  Earl  held  that  the  franchise  act  of  1899  did  not  invade 
the  home  rule  rights  of  cities,  towns  and  villages,  or  in  any 

material  manner  deprive  them  of  self-government.  He  pointed 
out  that  the  franchises  taxed  under  the  act  had  never  before 

been  taxed;  that  these  franchises  were  intangible  property, 

having  no  precise  circumscribed  status,  and  that  the  Legisla- 
ture, therefore,  could  permit  the  assessment  of  this  new  kind  of 

property,  by  a  State  board. 
Li  determining  the  question  on  appeal  as  to  whether  the  con- 

stitution had  been  violated  Judge  Vann  decided  that  it  would  be 
necessary  to  inquire  (i)  what  does  the  constitution  prohibit, 
(2)  what  does  the  statute  command,  and  (3)  what  have  the 
courts  held  as  to  the  validity  of  other  statutes  relating  to  similar 
subjects  ? 

The  opinion  first  takes  up  the  principle  of  home  rule,  shows 
how  it  was  recognized  from  the  first  in  the  State  constitutions, 
and  defines  its  limitations  and  applications.  Coming  down  to 
the  question  under  discussion  Judge  Vann  summarizes  the 
practice  that  had  heretofore  prevailed  in  fixing  values  and 
levying  taxes,  and  then  points  out  the  most  important  features 
of  the  new  method  and  wherein  they  depart  from  the  old 
custom,  together  with  the  reason  for  this  modification. 

The  statute  in  question  authorizes  the  assessment  of  valuation, 
for  the  purpose  of  general  taxation,  of  all  special  franchises  by  a 
.State  Board  of  Tax  Commissioners  appointed  by  the  Governor. 
(L.  1899,  ch.  712.) 
The  general  franchise  of  a  corporation  is  its  right  to  live  and  do 

business  by  the  exercise  of  the  corporate  powers  granted  by  the 
State.  The  general  franchise  of  a  street  railroad  company,  for 
instance,  is  the  special  privilege  conferred  by  the  State  upon  a 
certain  number  of  persons  known  as  the  corporators  to  become  a 
street  railroad  corporation  and  to  construct  and  operate  a  street 
railroad  upon  certain  conditions.  Such  a  franchise,  however,  gives 
the  corporation  no  right  to  do  anything  in  the  public  highways 
without  special  authority  from  the  State  or  some  municipal  officer 
or  body  acting  under  its  authority. 
When  a  right  of  way  over  a  public  street  is  granted  to  such  a 

corporation,  with  leave  to  construct  and  operate  a  street  railroad 
thereon,  the  privilege  is  known  as  a  special  franchise,  or  the  right 
to  do  something  in  the  public  highway,  which,  except  for  the  grant, 
would  be  a  trespass. 

The  statute,  which  is  an  amendment  of  the  General  Tax  law,  de- 
clares, in  substance,  that  the  right,  authority  or  permission  to  con- 
struct, maintain  or  operate  some  structure,  intended  for  public 

use,  "in,  under,  above,  on  or  through  streets,  highways  or  public 
places,"  such  as  railroads,  gas  pipes,  water  mains,  poles  and  wires 
for  electric,  telephone  and  telegraph  lines  and  the  like,  is  a  special 
franchise. 

For  the  purpose  of  taxation  such  a  franchise  is  made  real 

estate  and  is  "deemed  to  include  the  value  of  the  tangible  property 
of  a  person,  co-partnership  or  corporation  situated  in,  upon,  under 
or  above  any  street,  highway,  public  place  or  public  waters  in  con- 

nection with  the  special  franchise  and  taxed  as  a  part  thereof." 
(Sec.  2,  clause  3.)  This  includes  nothing  but  what  is  in  the  street, 
directly  or  indirectly,  and  excludes  power  houses,  depots  and  all 

'  structures  without  the  lines  of  the  street.  The  taxes  thus  imposed 
are  for  general  purposes,  are  collected  in  the  same  way,  and  used 
for  the  same  objects  as  other  taxes  upon  the  general  assessment 
roll. 

Prior  to  the  passage  of  this  act  general  franchises  had  been 
taxed  for  the  benefit  of  the  State  under  a  valuation  made  by  a 

State  officer,  with  the  sanction  of  the  courts  (L.  1896,  ch.  908,  sees. 
182,  190;  People  vs.  Roberts,  154  N.  Y.,  loi).  Special  franchises, 
however,  had  never  been  lawfully  assessed  either  by  local  or  State 
authority,  but  were  made  taxable  property  by  the  act  before  us  for 
the  first  time  in  the  history  of  the  State.  (People  ex  rel.,  Manhat- 

tan R.  R.  Co.,  vs.  Barker,  146  N.  Y.,  304 ;  People  ex  rel.  Brooklyn 
City  R.  R.  Co.,  vs.  Neff,  19  App.  Div.  590,  affirmed  on  opinion 
of  Cullen,  J.,  below  in  154  N.  Y.  763.) 
The  right  to  assess  special  franchises  by  central  authority  is 

challenged  as  a  violation  of  the  principle  of  home  rule  embedded 
in  the  Constitution  and  especially  the  right  to  assess  the  tangible 
property  annexed  thereto  and  included  therein  by  the  act,  because 
the  latter  is  withdrawn  from  the  jurisdiction  of  the  local  assessors 
hv  whom  it  had  been  heretofore  assessed. 

It  is  explained  that  the  enactment  of  this  law  followed  the 
official  announcement  of  the  Governor  that  an  examination  of 

the  tax  lists  showed  that  "the  farmers,  the  market  gardeners 
and  the  mechanics  and  tradesmen  having  small  holdings,  are 

paying  an  improper  and  excessive  portion  of  the  general  taxes." The  Legislature  found  property  scattered  all  over  the  State 
worth  nearly  two  hundred  millions  of  dollars  which  was  not  taxed 
at  all  and  had  never  been  taxed.  This  property  consisted  wholly 
of  special  franchises  or  privileges  given  by  the  State,  mainly  to 
corporations  furnishing  to  the  public  transportation,  water,  light 
and  other  necessities  or  conveniences  of  daily  life.  It  had  grown 
rapidly  in  extent  and  value  during  recent  years.  Its  value  rested 
upon  the  right  to  use  in  some  manner  the  public  highways  of  the 
State,  but  it  was  intangible  and  doubtless  for  this  reason  had  never 
been  brought  under  the  taxing  power. 

The  Legislature  also  found  certain  tangible  property  which  was 
subject  to  taxation,  situated  in  the  public  streets  and  used  only 
in  connection  with  and  as  a  part  of  the  intangible  property  not 
taxed,  and  of  no  substantial  value  except  when  so  used. 

It  found  that  the  valuation  of  this  new  kind  of  property,  in- 
tangible, invisible  and  elusive,  but  of  great  value,  would  be  at- 

tended with  peculiar  difficulties,  which  would  require  a  degree 
of  knowledge  and  skill  not  possessed  by  local  assessors,  but  belong- 

ing only  to  experts  who  had  long  and  carefully  studied  the  subject 
of  taxation  in  all  its  varied  aspects.  Tne  problem  was  to  place 
a  just  and  adequate  value  upon  a  right  capable  of  valuation  but 
which  was  unseen,  without  form  or  substance  and,  as  it  were,  the 
mere  breath  of  the  Legislature.  It  was  a  new  problem  that  had 
never  arisen  before  during  the  history  of  the  State. 

Judge  Vann  here  points  out  that  the  plan  proposed  for  meet- 
ing these  new  conditions  did  not  in  reality  deprive  local  assesors 

of  authority,  and  did  not  invade  the  home  rule  rights  of  cities, 

villages  or  towns  or  violate  any  recognized  principle  of  govern- 
ment. 

Local  self-government  is  untouched  and  there  is  no  invasion  of 
local  functions.  While  special  franchises  were  known  when 
the  later  constitutions  were  adopted,  they  were  not  then  known  as 
taxable  property.  The  office  of  assessor  of  special  franchises  was 
then  unknown.  It  is  not  local  in  nature,  but  is  a  new  office,  with 
new  functions  adapted  to  property  of  a  new  kind  and  differing 
in  principle  from  any  ever  dealt  with  by  local  assessors. 

Property  created  by  the  Legislature  and  never  intrusted  by  it 
to  the  local  assessors,  cannot  with  propriety  be  said  to  have  been 
taken  away  from  them. 
The  statute  .should  be  considered  in  the  light  of  the  circum- 

stances existing  when  it  was  passed,  which  were  extraordinary  and 
unprecedented.  The  system  thus  created  had  never  been  known 
before,  and  as  its  main  object,  the  act  dealt  with  special  fran- 

chises, which  had  never  been  taxed  before.  Property  unknown  as 
the  subject  of  taxation  to  the  framers  of  any  of  our  constitutions, 
was  brought  into  the  system,  which  required  new  methods  of  val- 

uation and  the  exercise  of  functions  which  had  never  belonged  to 
local  assessors. 

The  new  property  is  real  estate  in  name  only,  it  is  pointed  out. 
for  it  is  a  mere  privilege  to  do  something  in  public  streets  and 
places  not  permitted  to  citizens  generally.  While  local  in  a 
narrow  sense,  it  is  unconfined  in  its  real  nature,  for  it  depends 
largely  on  the  earning  capacity  of  a  going  concern,  frequently  with 
several  special  franchises,  but  with  no  means  of  determining  the 
amount  earned  by  each. 

The  Legislature  also  brought  in  as  an  essential  part  of  the  sys- 
tem, some  tangible  property  which  had  been  previously  as- 

sessed by  local  authority.  No  tangible  property,  however,  was 
affected,  except  such  as  was  situated  in  the  public  highways  and 
was  so  incidental  to  and  dependent  upon  the  special  franchises 
as  to  have  no  substantial  value  unless  used  in  connection  with 
them. 
The  relation  between  the  intangible  right  lo  run  cars  in  the 
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streets  and  the  tangible  property  in  the  rails  to  run  the  cars  on 
is  so  intimate  as  to  be  inseparable  in  any  practicable  system  of 
estimating  values.  Of  what  value  are  poles,  strung  with  wires, 
standing  in  the  street,  without  a  special  franchise  to  use  them  to 
carry  electricity  or  send  the  mysterious  message? 
What  is  property  worth  when  made  for  a  special  purpose  if  it 

cannot  be  used  for  that  purpose?  What  are  rails  and  ties  worth 
when  so  fastened  to  the  land  in  a  public  highway  as  to  be  legally  a 
part  of  it  without  a  special  franchise  to  place  and  use  them  there 
as  part  of  a  railroad? 

All  the  mains  and  pipes,  poles  and  wires,  rails  and  ties  of  the 
relators,  when  separated  from  their  special  franchises,  have  no 
value  except  as  firewood  or  old  iron.  Their  only  substantial  value 
is  the  right  to  use  them  in  connection  with  franchise,  and, 
hence,  they  are  incidental  to  the  franchise.  As  part  of  the  fran- 

chise they  are  worth  something,  but  severed  from  it,  nothing  to 
speak  of. 
Suppose  a  street  railway  company  should  forfeit  its  special 

franchise  by  a  violation  of  the  grant;  what  would  its  rails  and 
ties  be  worth  ?  They  would  cease  to  exist  as  rails  and  ties,  and 
would  become  simply  so  much  old  material  and  even  the  title 
would  vest  in  the  owner  of  the  fee.  The  expense  of  grading, 
placing  them  in  position  and  paving  around  them,  which  is  a 
large  part  of  the  original  cost,  would  cease  to  be  an  investment 
and  would  be  property  no  longer. 
They  are  worth  virtually  nothing  except  for  railway  purposes, 

and  a  railway  cannot  occupy  a  street  without  a  special  franchise. 
Separate  them  from  the  franchise  by  taking  away  the  street 
privilege  and  they  are  destroyed.  Their  only  value  as  rails  and 
ties,  as  distinguished  from  so  much  old  wood  and  iron,  is  gone. 

Taking  the  broad  and  practical  view  of  the  subject,  which  the 
Legislature  had  the  right  to  take  in  creating  the  new  system,  they 
have  no  assessable  value  worthy  of  notice,  except  through  the 
actual  and  constant  use  made  of  them  as  incidental  to  the  special 
franchises.  The  value  of  either  resides  in  the  union  of  both  and 
can  be  practically  ascertained  only  by  treating  them  as  a  unit. 

Unless  assessed  together  both  cannot  be  adequately  assessed.  A 
man  of  judgment,  in  valuing  a  wagon,  and  especially  in  estimating 
its  earning  capacity,  does  not  pass  upon  the  body,  wheels,  top  and 
tongue  separately.  We  regard  the  tangible  property  as  an  insep- 

arable part  of  the  special  franchises  mentioned  in  the  statute,  con- 
stituting with  them  a  new  entity,  which  as  a  going  concern  can 

neither  be  assessed  nor  sold  to  advantage,  except  as  one  thing, 
single  and  entire. 

Moreover,  a  special  franchise  now  confined  to  one  tax  district 
may  by  expansion,  through  merger,  consolidation,  leasing  and  the 
like,  extend  into  other  tax  districts.  Such  an  enlargement  is 
open  to  all,  has  been  the  experience  of  many  and  may  be  the  ex- 

perience of  all.  The  same  corporation  may  have  many  special 
franchises,  continuous  or  separate,  yet  they  are  all  practically  one, 
because  they  all  belong  to  one  system,  the  earning  capacity  of 
which  may  be  ascertained,  but  not  that  of  each  special  franchise 
independent  of  the  others. 
By  removing  a  central  franchise,  the  line  is  broken  and  the 

value  of  all  seriously  impaired.  The  combination  of  all  into  a 
single  enterprise  gives  tne  highest,  if  not  the  only,  value  to  each. 
What  would  a  franchise  in  a  town  be  worth  with  no  right  to  enter 
a  city  or  village  ?  While  the  strength  of  the  chain  is  in  the  links, 
the  value  of  the  links  is  in  the  chain.  Hence,  a  franchise  is  not 
essentially  local  in  character  and  may  require  action,  observa- 

tion and  estimate  beyond  the  lines  of  a  single  tax  district,  or  the 
accustomed  jurisdiction  of  local  assessors. 

An  examination  of  the  books  of  a  corporation  may  be  necessary 
in  making  the  valuation,  yet  they  may  not  be  kept  in  the  munici- 

pality of  the  assessor's  residence.  A  highway  may  be  local,  but the  title  thereto  is  not,  for  whether  a  fee  or  an  easement  it  is  held 
in  trust  for  the  people  at  large,  represented  by  the  State,  which 
has  control  of  the  streets  and  of  the  erections  therein.  The  fran- 

chise is  the  right  to  put  something  in  the  highway  and  use  it  there, 
and  if  the  right  fails,  the  title  to  what  was  thus  placed  goes  with 
the  general  title. 

The  special  franchises  of  a  railway  in  operation  from  a  city  into 
suburban  towns  may  be  properly  treated  as  an  aggregation,  with- 

out a  precise  situs,  as  one  piece  of  property  producing  a  gross  in- 
come, as  a  single  subject  of  valuation,  like  all  the  personal  prop- 

erty of  an  individual,  from  one  end  of  the  line  to  the  other, 
although  the  amount,  when  ascertained,  must  be  apportioned 
and  distributed  among  the  several  tax  districts  afifected. 

The  subject  is  one  that  local  officers  cannot  handle,  because  they 
cannot  consider  it  as  a  whole  by  going  without  their  precincts,  but 
must  stop  at  the  boundaries  of  their  several  districts.  They  can- 

not make  the  distribution  among  localities  interested  in  the  special 
franchises.  Local  assessors  still  remain  local  assessors,  with 
every  accustomed  function  intact  and  unimpaired. 

The  remaining  questions  raised  by  the  relators  do  not  require 
elaborate  consideration.  We  cannot  sustain  their  position  that 
the  taxation  of  a  special  franchise  impairs  the  obligation  of  a  con- 

tract and  thus  violates  the  Federal  Constitution.  The  franchises 
are  grants  which  usually  contain  contracts  executed  by  the  munici- 

pality, but  executory  as  to  the  owner.  They  contain  various  con- 
ditions and  stipulations  to  be  observed  by  the  holders  of  the 

privilege,  such  as  payment  of  a  license  fee,  of  a  gross  sum  down, 
of  a  specific  sum  each  year  or  a  certain  percentage  of  receipts,  as 
a  consideration  or  "in  full  sitisfaction  for  the  use  of  the  streets." 

There  is  no  provision  that  the  special  franchise,  or  the  property 
created  by  the  grant,  shall  be  exempt  from  taxation.  Such  a  stip- 

ulation would  be  void,  for  no  municipality  has  power  to  withdraw 
property  from  the  taxing  power  of  the  State  or  to  provide  by 
ordinance  or  contract  that  it  shall  be  free  for  all  time  from  the 
common  burden  which  property  generally  has  to  bear.  Taxation 
is  the  rule,  with  every  presumption  to  support  it ;  while  exemption 
is  an  exception,  with  every  presumption  against  it. 

The  condition  upon  which  a  franchise  is  granted  is  the  purchase 
price  of  the  grant,  the  payment  of  which,  in  money,  or  by  an 
agreement  to  bear  some  burden,  brought  the  property  into  exist- 

ence, which  thereupon  became  taxable  at  the  will  of  the  Legisla- 
ture, the  same  as  land  granted  or  leased  by  the  State.  There  is 

no  implied  covenant  that  property  sold  by  the  State  cannot  be 
taxed  by  the  State,  which  can  even  tax  its  own  bonds  given  to 
borrow  money  for  its  own  use,  unless  they  contain  an  express 
stipulation  of  exemption. 

No  part  of  the  grant  is  changed,  no  stipulation  altered,  no  pay- 
ment increased  and  nothing  exacted  from  the  owner  of  the  fran- 
chise that  is  not  exacted  from  the  owners  of  property  generally. 

No  blow  is  struck  at  the  franchise  as  such,  for  it  remains  with 
every  right  conferred  in  full  force,  but,  as  it  is  property,  it  is  re- 

quired to  contribute  its  ratable  share,  dependent  only  upon  value, 
toward  the  support  of  the  government.  No  burden  is  placed  upon 
it  except  such  as  is  borne  by  the  home  of  the  people  and  money 
saved  for  support  in  old  age. 

The  relators  accepted  their  franchises  subject  to  the  right  of 
taxation  that  applies  to  all  property  in  the  State,  and  we  agree 
with  the  learned  referee  that  the  special  franchise  tax  takes  noth- 

ing from  the  grant,  exacts  nothing  as  further  compensation  for 
the  privilege  and  impairs  no  contractual  obligations. 

The  decision  directly  affects  the  Metropolitan  Street  Railway 

Company,  the  Twenty-Third  Street  Crosstown  Railway  Com- 
pany, the  Brooklyn  City  Railway,  the  Coney  Island  &  Brooklyn 

Heights  Railway  Company,  the  Consolidated  Gas  Company,  and 
the  New  Amsterdam  Gas  Company.  These  companies  pooled 
issues  and  went  to  the  Appellate  Division,  the  Supreme  Court, 
wiiich  sustained  their  contention  that  the  Franchise  Tax  Law 
was  unconstitutional.  The  case  was  carried  to  the  Court  of 

Appeals  by  the  Attorney-General,  with  the  result  noted.  An 
effort  will  be  made  to  secure  a  review  by  the  Supreme  Court  of 
the  United  States  but  this  cannot  be  reached  for  several  months. 

It  is  said  that  while  an  appeal  to  the  Federal  Court  will  not  act 
as  a  stay  in  the  execution  of  judgment  the  State  will  not  collect 
the  taxes  due  under  the  law  until  final  decision  is  reached.  It 

is  estimated  that  the  taxes  collectable  by  reason  of  the  decision 
handed  down  last  week  amount  to  $17,000,000.  A  considerable 
portion  of  this  will  come  from  the  transportation  companies  of 
New  York.   »^«  

AN  EXTENSIVE  INTERURBAN  SYSTEM  IN  PENNSYLVANIA 

Work  has  been  begun  by  the  Erie,  Cambridge,  Union  &  Corry 

Railway  Company  on  a  42-mile  interurban  electric  railway, 
which  will  connect  Erie,  Cambridge,  Union  City  and  Corry. 
The  road  will  be  built  for  its  entire  length  on  a  private  right 

of  way,  and  is  to  be  the  nucleus  of  a  system  to  be  several  hun- 
dred miles  long.  It  is  the  intention  to  equip  the  road  with  ten 

combination  passenger  and  express  cars  of  the  Pullman  type, 
and  to  make  the  carrying  of  freight  and  express  a  feature  of  the 
road.  The  estimated  cost  of  constructing  the  road  is  $800,000. 
The  company  was  chartered  on  Dec.  6,  1901,  under  the  laws  of 
Pennsylvania,  having  an  authorized  stock  issue  of  $1,000,000 
and  a  bond  issue  of  $1,000,000.  The  power  house  will  be  located 
either  at  Cambridge  or  Le  Boeuf,  where  there  is  a  plentiful 
supi  ly  of  water  and  where  a  coal  supply  can  be  had  from  the 
Philadelphia  &  Erie  Railroad. 
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CENSUS  REPORT  ON  STREET  RAILWAYS 

W.  M.  Steuart,  chief  statistician  of  the  Division  of  Manu- 
factures, which  is  the  division  of  the  United  States  Census 

Office  compihng  street  railway  statistics,  has  just  made  a  pre- 
liminary report  on  the  street  railway  industry  as  a  result  of  the 

canvass  conducted  during  the  present  year.  The  statistics  have 
been  compiled  under  the  direction  of  expert  advice  furnished 

by  T.  Conimerford  Martin,  editor  of  the  "Electrical  World 
and  Engineer,"  special  expert  agent,  and  Professor  E.  Dana 
Durand,  formerly  of  Harvard  University  and  now  special 

expert  of  the  Bureau  of  Corporations,  Department  of  Com- 
merce. The  report  is  for  the  year  ending  June  30,  1902,  and 

comprises  the  following  total  results : 

Number  of  companies    987 
Length  of  line  (first  main  track)  miles   16,647.83 
Length  of  single  track,  miles    (i)  22,589.47 
Total  number  of  cars    67,199 
Passenger    60,290 
All  other    6,909 

Steam  engines : 
Number    2,337 
Total  horse  power    1,298,133 

Dynamos  for  generating  power  : 
Number    3.257 
Horse  power    1,200,138 

Number  of  fare  passengers  carried    4,813,466,001 
Number  of  transfer  passengers  carried   1,062,403,392 
Total  mileage    1,097,806,884 
Accidents : 

Persons  killed    1,216 
Persons  injured    47,428 

(i)  Includes  12.48  miles  of  duplicated  track  and  4.20  miles  lying 
outside  of  the  United  States,  but  does  not  include  track  under  con- 

struction and  not  operated. 

The  condensed  income  account  for  operating  companies  and 
balance  sheet  for  all  companies  in  the  United  States  totalize 
as  follows: 

CONDENSED  INCOME  ACCOUNT,  OPERATING  COMPANIES 

Earnings  from  operation    $241,584,697 
Operating  expenses   139,012,004 
Net  earnings    102,572,693 
Income  from  other  sources    2,907,156 
Gross  income  less  operating  expenses   105,479,849 
Deductions    from    income,    taxes,    interest,  rental, 
miscellaneous    74,524,616 

Net  income    30,955.233 
Dividends    15,908,216 
Surplus    15,047,017 
Percentage  of  operating  expenses  to  earnings   57-54 

BALANCE  SHEET,  ALL  COMPANIES 

Assets 
Total    $2,428,317,117 
Cost  of  constrution  and  equipment    2,088,963,677 
Other  permanent  investments    128,458,625 
Cash  on  hand    27,342,313 
Bills  receivable    22,247,704 
Supplies    10,340,448 
Sundries    150,964,350 

Liabilities 
Total    $2,428,317,117 
Capital  stock    1,216,277,989 
Fundel  debt    929,328,656 
Bills  and  accounts  payable   94,858,371 
Interest  due    13,748,010 
Dividends  due    2,342,827 
.Sundries    130,589,472 
Profit  and  loss    41,171,792 
The  following  is  the  average  number  of  employees  in  their 

classifications  and  the  salaries  and  wages  paid  them : 
Salaried  officials    2,749 
.Salaries    $4,625,015 
Clerks    4,301 
Salaries    $2,573,936 
All  other  employees    131,133 
Wages    $77,437,324 

The  final  report  to  be  presented  by  the  Census  Office  will 
contain  an  analysis  of  the  above  totals  and  present  detailed 
statistics  for  other  phases  of  the  industry.  While  the  statistics 
reported  at  the  census  of  1890  are  not  comparable  in  all  respects 
with  those  for  1902,  the  totals  indicate  that  during  the  twelve 
years  the  length  of  line  has  increased  from  5,783.47  miles  to 

16,647.83  miles,  or  187.85  per  cent;  the  length  of  single-track 
miles  from  8,123.02  to  22,589.47,  or  178.09  per  cent;  the  num- 

ber of  passenger  cars  from  32,505  to  60,290,  or  85.48  per  cent ; 
the  number  of  fare  passengers  carried  from  2,023,010,202  to 

4;8 1 3,466,00 1,  or  137.94  per  cent.  The  miles  of  single  track 
operated  by  electric  power  increased  from  1,261.97  to  21,920.07, 

or  1636.97  per  cent;  the  miles  operated  by  animal  power  de- 
creased from  5661.44  to  259.10,  or  95.42  per  cent;  the  miles 

operated  by  cable  from  488.31  to  240.69,  or  50.71  per  cent,  and 
the  miles  operated  by  steam  from  711.30  to  169.61,  or  76.15 

per  cent. The  statistics  for  equipment,  exclusive  of  length  of  track  and 
number  of  cars,  do  not  include  two  companies  with  41.00  miles 
of  single  track,  who  failed  to  make  reports  of  any  character. 
The  financial  statistics  do  not  include  nineteen  companies  with 
739.79  miles  of  single  track  who  failed  to  answer  the  inquiries 
concerning  financial  operations. 

CHICAGO  UNION  TRACTION  MATTERS 

The  receivers  of  the  Chicago  Union  Traction  Company  have 
secured  permission  of  Judge  Grosscup  to  borrow  $200,000  to 
meet  interest  on  North  &  West  Chicago  Street  Railroad  bonds. 

James  H.  Eckels  has  issued  a  circular  to  all  stockholders, 
both  of  L'nion  Traction  and  underlying  companies,  asking  for 
harmony  and  united  support  for  the  receivers  by  the  stock- 

holders. This  was  issued  probably  because  of  talk  in  financial 
circles  that  the  stockholders  in  the  underlying  companies,  whose 
property  is  leased  by  the  Chicago  Union  Traction  Company, 
might  attempt  to  break  the  lease  and  leave  the  Chicago  Union 
Traction  Company  high  and  dry.  Such  an  extreme  move 

would,  of  course,  be  unlikely,  but  the  failure  of  many  stock- 
holders in  these  underlying  companies  to  deposit  stock  with  the 

protective  committee  formed  last  winter  would  indicate  some 

fear  on  the  part  of  stockholders  that  the  Chicago  Union  Trac- 
tion stock  would  come  in  for  too  small  a  share  in  any  scaling 

down  for  reorganization  that  might  be  carried  out.  .Stock- 
holders of  both  the  West  Chicago  and  North  Chicago  Street 

Railroad  Companies  (the  lessee  companies)  have  met  and 
selected  committees  to  see  that  their  interests  are  lofjked  after. 

 ♦♦♦  

NEW  CARS  FOR  ST.  LOUIS 

The  St  Louis  Transit  Company,  in  order  to  be  prepared 
adequately  to  handle  the  immense  increase  in  traffic  while  the 
Louisiana  Purchase  Exposition  is  on  next  year,  has  worked  out 
a  systematic  plan  for  improving  its  rolling  stock.  In  March  the 
company  awarded  the  St.  Louis  Car  Company  a  contract  for 
450  convertible  cars,  and  the  first  of  these  are  to  be  delivered 
in  August,  regular  consignments  to  be  made  thereafter  in 
stated  lots  until  the  opening  of  the  fair.  The  new  cars  will  be 
placed  in  operation  as  soon  as  they  are  received,  thus  permitting 
the  company  to  withdraw  from  service  some  of  the  present 
equipment  so  that  it  can  be  thoroughly  overhauled. 

The  new  cars  will  be  constructed  along  the  lines  of  a  model 
prepared  by  the  Transit  Company,  and  will  resemble  the  new 
cars  that  have  lately  been  placed  in  commission  on  the  Olive 
Street  line.  The  length  over  all  will  be  44  ft.  8  ins.,  and  the 
length  of  the  corner  post  will  be  33  ft.  4^4  'is.  The  width  will 
be  9  ft.  There  will  be  twenty-one  stationary  cross  seats,  up- 

holstered in  rattan,  and  two  longitudinal  seats,  Dupont  double 
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trucks  are  to  be  used.  The  front  door  will  be  slightly  to  the 
right,  and  will  be  single.  The  rear  door  will  be  double,  and  the 
rear  platform  will  be  of  the  Dupont  type.  The  interior  of  the 
cars  will  be  of  cherry.  The  seating  capacity  will  be  increased 
to  fifty,  and  the  aisles  will  be  slightly  wider.  The  windows 
will  be  very  wide  and  deep,  and  both  the  lower  and  upper 
sashes  may  be  easily  raised  or  lowered. 

PETROLEUM  AND  PETROLEUM  LUBRICANTS 

The  regular  monthly  meeting  of  the  New  England  Street 
Railway  Club  was  held  at  Wesleyan  Hall,  36  Bromfield  Street, 

Boston,  on  Thursday  evening,  April  30,  with  President  Far- 

rington  in  the  chair.  The  subject  of  discussion  was  "Lubri- 
cants," and  William  F.  Parrish,  Jr.,  chief  of  the  technical  de- 

partment of  the  Vacuum  Oil  Company,  presented  a  paper  on 

"Petroleum  and  Petroleum  Lubricants." 
Mr.  Parrish  began  by  stating  that  on  account  of  the  gradual 

extinction  of  the  sperm  whale  and  the  great  development  of  the 
petroleum  industry  in  the  last  quarter  century  in  this  country, 
animal  and  vegetable  oils  have  practically  been  displaced  by 
petroleum  products.  Crude  petroleum  has  been  known  since 
the  earliest  of  times.  Burning  oil  was  produced  in  Scotland 
by  the  distillation  of  bituminous  shale  early  in  the  last  century, 
and  in  Central  Europe  petroleum  was  distilled  in  a  small  way. 
Many  were  aware  of  its  value  as  an  illuminant,  but  the  small 
productions  hindered  the  development  of  the  industry. 

The  birthday  of  the  petroleum  business  of  the  world  was 
Aug.  28,  1859,  when  oil  was  struck  by  a  well  sunk  to  a  depth 
of  i6glA  ft.  near  Titusville,  Pa.,  by  an  E.  L.  Drake,  after 

methods  suggested  by  Bissell.  This  well  gave  twenty-five 
barrels  per  day. 

Petroleum  consists  of  about  85  per  cent  carbon  and  15  per 
cent  hydrogen,  with  a  small  percentage  of  oxygen,  nitrogen, 
sulphur  and  other  impurities.  It  is  found  in  all  parts  of  the 
world  and  in  almost  every  geological  stratum. 

Thert  are  two  theories  held  concerning  the  origin  of  petro- 

leum, known  as  the  "inorganic"  and  "organic."  The  former 
holds  that  it  is  formed  by  the  distillation  of  rock  masses  in  the 
presence  of  steam  and  under  great  pressure.  The  latter,  which 
is  held  by  the  United  States  Geological  Survey,  and  is  most 
generally  accepted,  considers  it  to  be  the  product  of  gradual 
vegetable  and  animal  decomposition  at  low  temperatures,  and 
that  the  stock  is  now  practically  complete.  The  greater  part  of 

the  world's  supply  is  now  furnished  by  the  fields  of  Russia 
and  the  United  States. 

In  refining,  crude  petroleum  yields  three  classes  of  distillates. 
The  first  class  distills  off  below  150  degs.  C,  and  comprises 
rhioglene,  gasolene,  naphtha,  benzine,  etc. 

The  second  class  distills  off  between  150  degs.  C.  and  300 
degs.,  and  comprises  the  various  burning  oils. 

The  third  class  distills  off  at  over  300  degs.  C,  and  comprises 
residuum,  from  which  is  made  the  various  lubricating  oils, 
greases,  wax,  aniline  dyes,  perfumes,  medicines,  etc. 

In  the  early  days  of  the  industry  only  the  refined  or  burning 
oil  was  sought.  The  products  of  petroleum  are  multitudinous, 
and  unlike  any  other  natural  product  there  seems  to  be  no  part 
which  cannot  be  utilized.  There  is  absolutely  no  waste  except 
the  small  part  unavoidably  lost  in  manufacture.  There  are 
three  general  methods  of  distilling  petroleum : 

I.  Destructive  distillation,  or  "cracking."  The  crude  oil  is 
placed  in  a  still  with  a  large  dome  and  heated  to  a  certain 
temperature,  when  the  fires  are  slacked  and  the  distilling 
allowed  to  proceed  slowly.  The  distillate  passing  off  condenses 
on  the  cooler  dome,  and  finally  falling  back  into  the  hotter 

liquid  below  is  further  broken  up.  This  is  termed  "cracking," 
and  is  the  general  method  used  in  manufacturing  burning  oils. 
A  large  amount  of  product  can  be  obtained  in  this  wav.  The 

residuum  is  used  for  the  manufacture  of  lubricating  oils,  etc. 
This  residuum,  if  simply  distilled  and  purified  by  chemical 
treaiment  after  the  removal  of  the  paraffine,  is  what  is  known 

as  "paraffine  oil"  in  this  country. 
2.  Distillation  by  the  introduction  of  superheated  steam. 

This  is  done  to  prevent  the  overheating  of  the  oil. 
3.  Distillation  in  a  vacuum.  In  this  process  a  partial  vacuum 

in  the  still  is  maintained  by  a  pump,  and  a  higher  comparative 
temperature  may  be  used  without  danger  of  destroying  any 
of  the  parts  of  the  crude. 

The  last  two  processes  are  the  ones  used  by  the  manufacturer 
who  regards  the  lubricating  oil  as  of  first  importance. 

The  crude  petroleums  have  varying  properties  which  govern 
their  use.  The  manufacturer  of  burning  oils  selects  his  crude 
with  the  view  to  obtaining  the  greatest  amount  of  burning  oils. 
He  manipulates  the  crude  to  this  end,  and  the  residuum,  which 

is  his  by-product,  he  uses  for  lubricating  oils  and  other  pur- 
poses. The  manufacturer  of  lubricating  oils  only  selects  his 

stock  with  the  view  to  obtaining  the  greatest  amount  of  lubri- 
cating oil  possible  that  is  consistent  with  proper  handling.  He 

regards  everything  else  as  a  by-product.  Crude  oils  for  a  cer- 
tain purpose  vary  in  price  according  to  their  quality,  and  the 

lubricating  oil  in  quality  and  price  depends  necessarily  upon 
the  stock  used  and  the  care  used  in  handling  that  stock. 
A  lubricating  oil  which  is  intended  for  a  certain  class  of 

work  should  have,  within  limits,  certain  characteristics,  such 

as  gravity,  viscosity,  fire  test,  etc.,  which  experience  has  shown 
to  be  best  for  that  particular  work.  These  readings  do  not 
indicate  the  lubricating  properties  of  the  oil.  To  know  what 
value  to  attach  to  these  various  physical  readings  knowledge 
is  required  of  the  crude  oil  and  entire  method  of  distillation  and 

subsequent  handling,  with  a  wide  experience  with  that  particu- 
lar lubricant  under  actual  work. 

It  is  evident  that  these  readings  may  be  secured  in  various 
ways ;  by  careful  manipulation  of  proper  crudes,  by  mixing 
oils  of  different  characters,  by  adulteration.  If  dependence  is 
placed  upon  these  physical  characteristics  the  selection  is  apt 
to  be  one  which  will  not  give  the  most  efficient  service. 

Following  up  the  question  of  lubricating  oils  from  this  stand- 
point and  experimenting  with  oils  of  similar  characteristics, 

but  made  from  different  stock  and  by  different  methods,  have 
brought  out  the  fact  that  with  the  proper  adaptation  of  oil, 
properly  made,  the  frictional  item  of  machinery  of  all  kinds  can 
be  influenced  to  a  very  marked  degree.  With  all  the  different 

oils  that  are  made  to-day  for  any  one  class  of  work,  if  the  manu- 
facturer is  allowed,  he  can  place  a  material  that  will  go  farther 

or  reduce  friction  more  than  any  other  oil.  The  manufacturer 
has  gained  knowledge  from  many  sources,  and  when  he  is 
allowed  to  exercise  his  judgment  he  can,  in  nearly  every  case, 
give  a  lubricant  that  will  exactly  suit  the  mechanical  and 
efficiency  requirements.  He  is,  however,  very  often  limited  by 

the  desires  of  the  purchaser.  In  textile  mills,  where  the  fric- 
tional item,  including  everything  that  can  be  influenced  by  oil, 

is  a  very  large  per  cent  of  the  whole,  a  change  of  one  set  of 
oils  for  another  very  often  results  in  a  reduction  of  the  total 

power  of  from  5  per  cent  to  15  per  cent.  Seven  per  cent  reduc- 
tion in  power  on  an  average  textile  mill  will  offset  by  cost  of 

coal  alone  the  entire  money  expended  for  oil.  Very  elaborate 
and  painstaking  tests  have  been  made  upon  textile  mills  and 
plants  where  the  work  load  is  steady  or  where  a  shafting  load 
of  sufficient  weight  to  properly  indicate  it  from  the  engine  and 
from  motors.  Observations  are  usually  made  covering  a  suf- 

ficient period  to  equalize  and  average  all  influencing  factors. 

These  readings  include  temperature, relativehumidityandhorse- 
pcwer  from  engine  indicators  and  electrical  equipments.  After 
the  first  test  is  taken  all  oil  upon  machinery  tested  is  changed 
to  oils  which  have  been  determined  upon  by  the  inspecting 

engineers.  The  oils  are  applied  in  the  ordinary  way,  no  clean- 
ing whatever  being  done.    After  a  sufficient  time  has  elapsed 
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for  them  to  work  to  their  base  a  duplicate  set  of  readings  are 
taken.  Some  tests  upon  large  mills  require  the  services  of  ten 
technical  men,  and  upwards  of  3500  indicator  cards  are  taken 
and  figured  inside  each  week  of  test.  Observations  are  made  on 
a  full  test  of  coal  consumption,  ashes  and  water.  Speeds  of 
engine,  line  shafts,  machinery  and  spindles  are  taken,  and  a 
complete  record  made  of  the  number  of  machines  actually  in 
operation  and  the  class  of  work  going  through  during  the  test. 
For  the  comparative  test  all  readings  are  duplicated,  and  an 

equalization  table  for  machines  not  in  operation  is  made.  Some- 
times the  power  is  taken  on  these  machines  with  dynamometers, 

to  secure  horse-power  data  for  equalizing.  Proper  value  of 
weather  conditions  is  given,  and  the  result  shows  nothing  but 
the  effect  of  a  change  of  lubricating  oils. 

Owing  to  varying  loads  upon  electric  power  and  street  rail- 
way stations  a  fractional  test,  such  as  is  made  upon  a  textile 

mill,  cannot  be  conducted.  It  is  impracticable  to  run  engines 
and  generators  without  load  and  attempt  to  influence  the  small 
power  showing  by  lubrication.  The  pressures  and  friction 
under  light  load  has  no  apparent  relation  to  the  pressures  and 
friction  under  ordinary  work,  and  lubricants  that  would  be 
suited  to  one  condition  would  not  necessarily  be  adapted  to  the 
other.  The  general  knowledge  derived  from  efficiency  tests  in 
plants  where  such  tests  can  be  made  is  of  the  greatest  value  in 
making  adaptations  in  street  railway  stations  and  similar  plants. 

For  generator  bearings  and  pillow  blocks  of  engines  a  tem- 
perature test  is  probably  the  readiest  method  of  securing  knowl- 

edge in  regard  to  the  adaptability  of  the  oil.  This  test  is  made 
by  placing  a  thermometer  in  a  mercury  cup  or  in  the  oil,  or 
against  the  bearing  and  taking  readings,  which  are  compared 
to  room  readings.  A  comparative  test  can  be  made  in  this  way 
in  a  very  short  time. 

Cylinder  oil  tests  are  made  by  carefully  examining  the  inside 

appearance  of  the  cylinder  in  conjunction  with  a  careful  in- 
spection of  various  conditions  shown  by  the  engine  under 

operation,  and  an  oil  applied  that  will  produce  a  better  lubri- 
cating effect  under  a  less  gallonage  consumption  for  a  given 

time.  In  every  case  the  mechanical  condition  of  the  engine  is 
noted  and  worked  for.  A  cylinder  oil  test  is  interesting,  as  it 
shows  how  effective  the  proper  kind  of  oil  can  be  even  when 
the  cylinder  oil  is  apparently  giving  good  satisfaction.  Here 
Mr.  Parrish  presented  the  following  illustration  : 

Direct-connected  cross-compound,  20-in.  x  40-in.  x  42-in. 
engine,  94  r.  p.  m.,  160  lbs.  steam  pressure,  superheated  to  470 
degs.  F.,  running  75  per  cent  overload  almost  continuously. 
Upon  examination,  after  having  operated  for  some  time  under 

a  certain  cylinder  oil,  it  was  found  to  be  dry,  the  walls  present- 
ing a  scratched,  dull  appearance,  with  a  considerable  deposit 

of  foreign  substances  in  the  clearances.  The  steam  valves 
closed  sluggishly  with  a  chattering  noise,  and  under  light  load 
did  not  close  with  ease.  The  low-pressure  cylinder  showed  no 
internal  signs  of  lubrication.  The  amount  of  cylinder  oil  fed 
was  15  quarts  per  day  of  20  hours  to  each  cylinder.  This  oil 
was  changed  to  oils  made  by  a  different  process,  but  with  the 
same  general  readings,  and  the  amount  fed  was  exactly  one- 
third,  or  4  quarts  to  the  high  pressure  and  6  quarts  to  the  low 
pressure  per  day  of  20  hours.  The  test  covered  nine  days.  The 

high-pressure  cylinder,  when  examined,  showed  a  very  satis- 
factory state  of  lubrication  with  an  entire  absence  of  deposit  of 

foreign  substance  of  any  kind.  The  cylinder  in  this  short  time 
had  smoothed  up  like  glass,  dark  brown  in  color,  and  the 
scratched  appearance  had  nearly  disappeared.  The  steam 
valves  worked  in  a  smooth  and  active  manner,  and  under  light 
loads  closed  with  ease.  The  low-pressure  cylinder  was  found  to 
be  in  a  perfect  state  of  lubrication,  oil  hanging  in  drops  from 
the  valves  and  from  the  tops  of  the  cylinder,  and  the  valves, 
and  every  outside  condition  proved  conchisivelv  that  the  cylin- 

der was  perfectly  lubricated. 
Properly  made  engine  oil  can  be  filtered  and  used  over  in- 

definitely. It  is  always  advisable  to  have  automatic  lubricating 
systems  in  power  plants.  The  cylinder  oil  should  be  fed  by 
automatic  pumps ;  the  engine  oil  should  be  handled  by  a  gravity 
system  having  an  overhead  tank.  The  oil  is  taken  from  the 
tank  to  each  oil  cup  or  bearing,  and  after  use  is  run  through  a 
filter  and  then  pumped  through  to  the  overhead  tank.  No  oil 
is  wasted  by  this  system,  and  a  lighter  oil  can  be  used  and  fed 
in  a  stream  to  the  main  bearings,  which  is  the  most  effective 
method. 

"Motor  bearings  should  be  lubricated  with  oil  instead  of 
grease,"  said  Mr.  Parrish.  He  maintained  that  grease  in  any 
form  is  not  an  efficient  lubricant  when  compared  to  oil  on  a 
power  basis.  In  order  that  a  continuous  feed  of  oil  may  be 
supplied  to  the  bearing  a  cup  should  be  used,  fitted  with  a 
spindle  which  rests  on  a  shaft,  or  with  wicking,  which  carries 
the  oil  over  into  the  oil  passage  and  from  there  to  the  journal. 

In  oiling  journal-boxes  of  cars  good  wool  waste  should  be 
soaked  at  least  48  hours  before  using  with  the  proper  kind  of  oil. 

The  surplus  oil  should  be  drained  oft',  allowing  sufficient  oil  in 
the  waste  so  that  it  will  show  under  slight  pressure.  The  first 
waste  should  be  moderately  dry,  and  packed  tightly  around  the 
back  end  of  the  box,  so  as  to  make  a  guard  for  the  purpose  not 
only  of  retaining  the  oil  but  of  excluding  the  dust.  Then  the 
box  should  be  packed  firmly  enough  with  the  drained  waste  to 
prevent  its  falling  away  from  the  journal  when  the  car  runs 
over  crossings,  etc.,  but  not  so  tightly  as  to  squeeze  out  the  oil. 
The  waste  should  be  kept  even  with  the  line  of  the  journal  an 
inch  below  the  line  of  the  brass.  This  is  most  important,  as  the 
waste,  if  packed  too  high,  will  be  caught  and  carried  around, 
causing  a  hot  box.  The  waste  in  the  front  end  of  the  box 
should  be  as  high  as  the  opening,  and  have  no  thread  connection 
with  the  waste  underneath  the  journal.  This  waste  should  be 
placed  in  the  box  by  hand  after  the  box  has  been  packed;  it 
performs  no  service  other  than  to  act  as  a  stopper  to  prevent 
the  waste  that  is  doing  the  work  of  lubrication  from  working 
forward.  discussion 

In  the  discussion  it  was  stated  that  in  making  tests  of  oil  vs. 
grease  it  is  sometimes  found  that  the  power  required  to  run 
shafting  is  25  per  cent  greater  than  normal  for  the  first  few 
readings  when  grease  is  used,  but  with  good  grease  this  excess 
contracts  to  15  per  cent  after  about  15  minutes.  Tests  made 
in  the  early  morning  and  at  noon  on  shafting  show  a  gradual 
decrease  in  bearing  friction  through  the  day,  but  to  a  less 
extent  with  oil  than  with  grease.  Shafting  which  stands  all 
right  was  reported  to  have  10  per  cent  greater  friction,  as 
shown  by  comparing  morning  and  night  indicator  cards. 
Slightly  warming, both  journal  box  oil  or  grease  is  productive 
of  good  results. 

It  was  further  stated  that  there  is  as  much  variation  in  buy- 
ing oil  as  in  purchasing  different  kinds  of  iron.  Oil  can  be 

made  stronger  and  better  lubricant  by  different  processes. 
Mr.  Parrish  stated  that  the  gravity,  flash,  cool  fire  and  viscosity 
tests  were  not  good  indicators  of  values  of  oils  as  lubricators. 

C.  F.  Baker,  of  the  Boston  Elevated  Railway  Company, 
stated  that  it  might  be  that  the  differences  in  the  action  of  the 
same  oil  in  similar  engines  were  sometimes  due  to  differences 
in  feed-water. 

Mr.  Parrish  stated  that  good  oil  should  not  deteriorate  with 
use  if  properly  filtered.  Cheese  cloth  was  recommended  as  a 
filtering  material,  and  Mr.  Miller,  of  the  Boston  &  Maine,  cited 

the  satisfactory  experience  of  his  road  in  reusing  passenger-car 
oil  on  freight  cars.  Mr.  Pestell,  of  Worcester,  gave  the  satis- 

factory results  he  had  obtained  on  some  of  the  interurban  lines 
of  the  Worcester  Consolidated,  where  speeds  of  35  m.  p.  h.  are 
reached.  He  used  wool  waste  and  grease  both  summer  and 
winter.  Remarks  were  made  on  the  oil  business  from  the  sales- 

man's point  of  view  by  Messrs.  Cook,  Schaeffer  and  others. 
It  was  announced  that  the  Cooper-Hewitt  static  converter 

would  be  exhibited  at  the  next  meeting. 
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RECENT  DEVELOPMENTS  IN  THE  NEAL  DUPLEX  BRAKE 

This  brake  has  been  modified  somewhat  since  it  was  first 

described  in  these  columns  and  has  been  adopted  on  a  number  of 
roads,  where  it  is  giving  very  good  results,  especially  in  the 
direction  of  efficiency.  As  the  action  of  the  brake  depends  on 
the  friction  of  the  wheel  and  the  rail,  the  brake-shoe  friction 
must  necessarily  be  slightly  lower  than  that  between  the  wheel 
and  the  rail,  so  that  the  ideal  conditions  of  efficient  braking  are 

Company,  Union  Traction  Company  of  Indiana,  St.  Louis 
Transit  Company,  Boston  Elevated  Railway  Company,  Colum- 

bus (Ohio)  Street  Railway  Company  and  the  Scranton  Street 
Railway  Company. 

So  far  the  brake  has  been  adopted  principally  for  city  service, 
to  which  the  comparatively  slow  speed  of  the  cars,  its  low  first 
cost  and  the  low  cost  of  maintenance  make  it  particularly 
adapted.  It  is  understood  to  be  the  policy  of  the  company  to 
give  attention  first  to  this  branch  of  the  business,  to  which 

DUPLEX  BRAKE  FOR  DOUBLE-TRUCK  CAR 

automatically  supplied.  That  this  theoretical  condition  is  fol- 
lowed in  practice  is  shown  by  the  fact  that  the  number  of  skid 

flat  wheels  reported  under  the  cars  equipped  with  this  brake  are 
remarkably  low. 

The  present  form  of  Neal  duplex  brake,  as  installed  on  a 

double-truck  car,  is  illustrated  in  the  plan  view  presented  here- 
with. No  air  is  used  in  brake  operation,  and  the  usual  com- 

pressor is  replaced  by  a  pump  of  ordinary  construction.  This 
pump  is  operated  by  an  eccentric  driven  from  the  axle  and 
forces  oil,  when  the  brake  is  not  in  use,  through  a  piece  of 
flexible  hose  into  a  cylinder  located  in  the  center  of  the  car, 
from  which  the  oil  is  returned  to  the  pump  through  a  second 
piece  of  hose.  The  cylinder  contains  two  pistons  which  are 
connected  directly  to  the  regular  brake  levers,  and  a  movement 
of  the  brake  handle  closes  a  valve  in  the  outlet  pipe  of  the  brake 
cylinder.  The  instant  the  valve  is  closed  the  oil  coming  from 
the  pump  forces  out  the  brake  pistons  at  each  end.  and  thus 

field  as  yet  but  little  has  been  done  with  other  power  brakes, 
and  the  brake  is  particularly  recommended  for  this  class  of 
work. 

NOVEL  SNOW  PLOW 

The  Morgan-Remington  Company,  of  Boston,  known  in  rail- 
way circles  as  manufacturers  of  vestibules,  have  recently  per- 

fected a  novel  type  of  snow-plow  which  is  illustrated  herewith. 
The  company  has  also  perfected  a  snow  shoveler  for  use  when 
the  city  regulations  require  the  company  not  only  to  remove  the 
snow  from  its  tracks  but  prohibits  piling  it  up  along  the  side  of 
the  road. 

The  operation  of  the  plow  is  shown  clearly  in  Fig.  i.  An 

FIG.  1.— SNOW  PLOW  ON  CITY  CAR FIG.  2.-SNOW  SHOVELER 

operates  the  brake-shoes.  The  brake  cylinder  valve  is  provided 
with  graduated  ports  so  that  the  motorman  can  make  either  an 
emergency  or  a  service  stop,  as  occasion  requires.  And  as  the 
motive  power  is  taken  from  the  axle  the  momentum  of  the  car 
is  used  for  setting  the  brakes. 

The  entire  equipment  on  double-truck  cars  weighs  less  than 
500  lbs.,  and  being  simple  in  construction  the  first  cost  and  the 
cost  of  maintenance  of  the  equipment  are  low. 
Among  the  companies  which  have  installed  brakes  of  this 

kind  are  the  North  Jersey  Street  Railway  Company,  Jersey 
City,  Paterson  &  Hoboken  Street  Railway  Company,  Indian- 

apolis Street  Railway  Company,  Cleveland  Electric  Railway 

endless  belt,  which  is  operated  by  an  independent  motor,  catches 
the  snow  as  it  piles  up  on  the  inclined  plane  in  front  of  the  car 
and  throws  it  to  one  side  of  the  street. 

The  snow  shoveler  is  illustrated  in  Fig.  2.  The  elevating 
belt  is  8  ft.  wide,  and  contains  conveyors  which  are  8  ins.  deep 
and  I  ft.  apart.  This  belt  is  driven  by  an  independent  motor, 
and  as  it  travels  at  a  speed  of  400  ft.  per  minute  its  capacity  is 
88  cu.  ft.  of  snow  during  that  time.  This  belt  discharges  into 
a  cross  conveyor,  which  has  double  the  speed  of  the  elevating 

conveyor,  and  which  in  turn  throws  the  snow  into  a  dump-car 
operated  on  the  second  track.  When  the  shoveler  is  not  at 
work  the  elevating  conveyor  can  be  made  to  swing  around  over 
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the  track  in  front  of  the  car  and  without  any  over-hang. 
By  a  sHght  change  in  the  conveying  mechanism  the  dump- 

car  can  be  replaced  by  vehicles  on  runners  or  made  to  follow  the 
snow-shoveling  car  if  desired.  The  makers  believe,  however, 
that  it  will  usually  be  found  more  convenient  to  have  the  two 

travel  side  by  side,  and  as  the  dump-car  can  be  loaded  within 
four  minutes,  and  as  most  of  the  shoveling  of  this  kind  would 
be  done  at  night,  there  would  be  little  or  no  interference  with 

traffic.  It  would  be  easy,  also,  to  shunt  the  dump-car  on  the 
main  track  by  cross-overs,  if  necessary,  during  the  day 
shoveling. 

leaf  yellow  pine  side  sills,  4^  ins.  x  7  ins.,  are  plated  on  the 
outside,  with  i/g-in.  x  8-in.  steel.  The  end  sills  are  also  4^  x 
7  ins.  The  cars  are  mounted  on  Brill  27-G  trucks,  with  4-ft. 
wheel  base  and  33-in.  wheels. 

An  order  for  ten  twelve-bench  open  cars  from  the  same  com- 
pany was  completed  about  the  same  time  as  the  convertibles. 

The  open  cars  measure  39  ft.  over  bumpers,  7  ft.  8  ins.  over 
sills  and  8  ft.  1%  ins.  over  posts  at  belt.  They  are  furnished 
with  round  vestibules  with  three  drop  sash.  These  cars  are  also 

mounted  on  27-G  trucks. 

CONVERTIBLE  CARS  FOR  EAST  ST, 
RAILWAY 

LOUIS  SUBURBAN AUTOMATIC  CONTROL  FOR  ENGINES  AND  MOTORS 

The  American  Car  Company,  of  St.  Louis,  has  recently  com- 
pleted an  order  of  handsome  convertible  cars  (Brill  patent)  for 

the  East  St.  Louis  Suburban  Railway  Company.   The  company 

CONVERTIBLE  CAR,  WITH  SIDES  DOWN 

has  built  a  number  of  cars  of  this  type  within  the  last  few 
months,  among  them  bemg  the  Waterloo  &  Cedar  Falls  Rapid 
Transit  Company,  Austin  Electric  Railway,  Manatee  Light  & 
Traction  Company  and  others.  The  cars  will  have  an  excellent 

opportunity  for  showing  their  weather-proof  qualities,  since 
they  must  pass  over  the  high  unprotected 
bridge  across  the  river  into  St.  Louis. 

To  have  the  cars  as  open  as  possible  during 
summer  the  cars  are  not  furnished  with  full 

vestibules,  but  have  portable  vestibules  which 
are  particularly  adapted  to  this  type  of  car. 
The  seats  are  of  spring  cane  with  reversible 
hacks,  eighteen  double  seats  and  four  corner 

seats,  giving  a  seating  capacity  of  forty-four. 
Each  corner  seat  includes  a  sand-box,  the 
lid  of  which  forms  the  seat  itself.  The  sand- 

boxes are  of  a  recent  type  made  by  the  Brill 

Company,  and  known  as  the  "Dumpit"  sand- 
box. Other  specialties  of  the  same  manufac- 
ture are  the  angle-iron  bumpers,  brake 

handles,  dedenda  gongs,  gates,  radial  draw- 
bars, etc. 

The  interiors  are  finished  in  ash  of  natural 

color,  with  ceilings  of  birch,  decorated  in  a 

neat  pattern.  The  length  of  the  cars  meas- 
ured over  the  crown  pieces  is  38  ft.  4  ins. ; 

length  over  end  panels,  28  ft.  4  ins. ;  from  end  panels  over 
crown  pieces,  5  ft. ;  width  over  sills,  7  ft.  9  ins. ;  width  over 
posts  at  belt,  8  ft.  5  ins. ;  sweep  of  posts,  334  ins. ;  from  center 
to  center  of  posts,  2  ft.  7  ins.  The  corner  and  side  posts  are 
3^  ins.  thick.  The  manner  in  which  the  posts  are  secured  at 
base  and  top,  and  the  fact  that  the  Brill  round-corner  seat  end 
panels  increase  the  stiffness,  together  with  the  doulile-corner 
posts,  gives  unusual  strength,  it  is  claimed,  to  the  roof.  Long- 

The  Consolidated  Engine  Stop  Company,  of  New  York, 
which  has  been  installing  the  Monarch  engine  stop  and  speed 
limit  system  in  steam  plants  throughout  the  country,  has  de- 

veloped a  motor  stop  which  places  an  electric  motor,  or  a  motor- 
driven  machine,  under  control  from  any  part 
of  the  factory,  and  forms  a  valuable  addition  to 
the  automatic  safety  system  which  this  com- 

pany has  been  working  out  for  several  years. 
The  Monarch  engine-stop  and  speed  limit 

system  applied  to  an  engine  not  only  prevents 
"racing"  but  it  also  provides  a  means  for  stop- 

ping the  engine  from  any  point,  or  any  number 
of  points  in  the  plant,  in  case  of  accident  to  an 
employee  or  the  machinery.  The  motor  stop 
performs  similar  service  for  electrically-driven machinery. 

Snap  switches  are  placed  at  convenient  posi- 
tions, and  one  turn  of  the  switch  operates  a 

separate  battery  system  which  throws  the  main 
switch  at  the  board.  A  bell  may  be  located  in 
the  office  or  engine  room  or  in  any  part  of  the 

plant  to  give  warning  that  the  power  has  been  shut  off.  These 
switches  are  always  available  for  immediate  use,  but  are  pro- 

tected from  meddlesome  and  unauthorized  employees.  The 
switchboard  is  an  attractive  sheet  of  marble  or  slate,  carrying 
a  testing  outfit  as  well  as  the  main  switch.    The  board  itself 

CONVERTIBLE  CAR,  WITH  SIDES  REMOVED 

can  be  used  as  a  main  switchboard  or  it  can  be  placed  in  the 
office  or  other  part  of  the  plant  and  used  only  in  emergencies. 
The  apparatus  can  be  tested  from  the  switchboard  to  detect 
low  battery  power  or  short  circuits,  and  it  can  be  utilized  for 
any  size  motor  and  any  degree  of  current.  In  practice  it  has 
stopped  a  machine  under  load  in  two  seconds  to  five  seconds. 
It  can  be  applied  to  protect  the  whole  line,  or  to  a  limited 
number  of  motors  or  a  single  motor. 
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STEEL  FLOOR  FRAMING  FOR  JOHNSTOWN  CAR 

The  Fonda,  Johnstown  &  Gloversville  Electric  Railway  Com- 
pany is  having  built  at  the  works  of  the  St.  Louis  Car  Company 

some  high-speed  interurban  cars  which  present  a  number  of 
novel  features.  One  of  these  is  that  the  floor  framing  is 
entirely  of  steel,  the  purpose  being  to  secure  a  car  in  which  the 
efifect  of  collision  will  be  minimized  as  far  as  possible  and  the 
collapse  of  the  superstructure  under  all  conditions  avoided. 
With  this  car  it  is  hoped  that  a  safe  speed  of  from  75  miles  to 
85  miles  per  hour  can  be  obtained. 

The  total  length  of  the  car  over  bumpers  is  55  ft.  4  ins.,  and 
tlie  width  of  the  car  8  ft.  7J/>  ins.  The  main  sills  consist  of  two 
lo-in.  channels  built  together  with  malleable  iron  separators, 
3  ft.  apart,  and  at  the  ends  of  all  transverse  beams.  These 
separators  are  inserted  so  that  the  riveting  of  the  metal  work 
will  be  entirely  independent  of  the  woodwork,  and  so  that  no 
loosening  of  joints  will  occur  by  the  shrinkage  of  any  timber 
put  on  the  car.  The  outside  channels  are  rounded  at  the 
corners,  as  shown,  and  form  the  end  sills.    The  longitudinal 

the  Newark  &  Marion  road,  now  nearing  completion.  In  ad- 
dition to  the  main  line  between  Rochester  and  Syracuse  the 

company  will  build  a  number  of  short  feeder  lines  for  future 
operation.  Among  these  feeder  lines  is  one  from  Weedsport  to 
Auburn,  for  which  a  franchise  has  been  obtained.  While,  as 
stated,  the  road  will  parallel  the  New  York  Central  Railroad, 
there  is  hardly  a  village  along  the  entire  route  of  the  new  line 
that  lies  nearer  to  the  Central  than  a  mile.  The  cost  of  power 
station  equipment  alone  for  the  new  line  is  estimated  at 
$750,000.  Prominent  Eastern  financiers  are  interested  in  the 
company,  the  board  of  directors  including  among  its  members 
Ferdinand  W.  Roebling,  who  is  connected  with  the  Roebling 
Company,  of  Trenton,  N.  J.,  and  Clarence  W.  Seamans,  who  is 
a  member  of  Wyckof¥,  Seamans  &  Benedict,  of  New  York. 

NEW  RAILWAY  BATTERY  FOR  SEATTLE 

STEEL  FLOOR  FRAMING  FOR  INTERURBAN  CAR 

braces  and  struts  consist  of  lo-in.  channels,  so  as  to  make  the 
frames  rigid.  All  joints  are  coped  to  the  pieces  to  which  they 

are  joined  with  angles  and  plates  riveted  in  place.  The  trans- 
verse beams  consist  of  lo-in.  Lbeams  secured  to  the  main  sills 

with  angles  and  plates,  while  the  platform  is  framed  with  6-in. 
channels  constructed  in  same  manner  as  the  main  sills.  The 

holsters  are  built  up  from  8-in.  21  ̂ ^-Ib.  channels  and  rein- 
forced with  I -in.  X  yY^-in.  plates.  Top  and  bottom  plates  are 

riveted  to  main  sills.  The  body  framing,  which  will  be  re- 
ferred to  in  a  later  issue,  will  be  of  cage  construction. 

The  steel  in  this  bottom  weighs  18,400  lbs.,  and  3900  rivets 
were  required  in  its  construction.  The  entire  work  was  done 
at  the  plant  of  the  St.  Louis  Car  Company. 

The  Seattle  Electric  Company  will  shortly  have  installed  in 
ts  Fremont  sub-station  a  railway  storage  battery  composed  of 

288  cells,  of  the  Electric  Storage  Battery  Com- 

pany's "type-G"  elements,  each  tank  containing 
fifteen  plates  and  having  an  hourly  discharge 

capacity  of  560  amps.  The  tanks  will  have  an 
ultimate  capacity  of  twenty-three  plates,  giving 
880  amps.  The  average  voltage  during  dis- 

charge is  600,  based  on  2.08  volts  per  cell.  The 
floor  space  required  by  the  battery,  exclusive 
of  the  differential  booster  which  will  be  in- 

stalled, is  about  2500  sq.  ft.,  or  about  4.7  sq.  ft. 

per  kilowatt  of  ultimate-hour  rate  discharge. 
Fremont  is  a  northern  suburb  of  Seattle,  and 

the  sub-station  is  located  near  Green  Lake. 

The  present  equipment  consists  of  two  General 
Electric  induction  motor-generator  sets.  The 
motors  are  rated  at  450  hp  each,  and  are  two- 
phase,  operating  at  60  cycles,  and  2200  volts  at 
450  r.  p.  m.  They  are  each  directly  connected 
to  an  8-pole,  300-kw,  600-volt  railway  gen- 

erator. The  floor  space  occupied  by  each  set  is 
about  S  ft.  6  ins.  x  10  ft.  6  ins.,  or  about  .3  sq.  ft.  per  kilowatt. 

The  motor-generator  room  is  32  ft.  long  by  48  ft.  wide,  and  has 
room  for  two  other  300-kw  sets,  to  be  added  when  future  traffic 
requires  more  power.  The  railway  switchboard  is  about  16  ft. 
long,  and  is  set  about  4  ft.  from  the  wall.  The  battery  will  be 
placed  in  an  addition  to  the  station,  which  is  supplied  with 
alternating  current  from  the  Post  Street  station  of  the  Seattle 
Electric  Company,  about  4  miles  distant. 

■  INTERURBANS  "  ARE  LEGALLY 
IN  OHIO ELECTRIC  ROADS  " 

FROM  ROCHESTER  TO  SYRACUSE 

Among  the  large  systems  in  Western  New  York  upon  which 

work  will  be  begun  this  year  is  the  Rochester  &  Syracuse  Elec- 
tric Railway.  This  line  will  connect  Rochester  and  Syracuse, 

90  miles  distant,  and  the  promoters  are  now  perfecting  the 
details  of  construction.  It  is  generally  expected  that  active 
work  will  be  begun  within  a  few  days.  The  right  to  build  the 
line  was  opposed  by  the  New  York  Central  Railroad,  whose  line 
it  will  parallel  for  the  entire  distance  between  the  two  cities. 
Being  built  over  a  private  right  of  way  the  new  road  ought  to  be 
a  formidable  competitor  of  the  New  York  Central.  As  a  link 
in  the  extensive  system  of  proposed  roads  in  New  York  the  new 
line  is  very  important.    Already  the  company  has  bought  in 

In  the  case  of  the  State  against  the  Southern  Ohio  Traction 
Company  to  compel  the  company  to  place  an  interlocker  at  the 
Cincinnati,  Hamilton  &  Dayton  (steam)  crossing  in  Dayton, 
the  Circuit  Court  has  decided  in  favor  of  the  railroad  company. 
The  Railroad  Commissioner  ordered  the  company  to  install  a 
derailer,  and  while  this  order  was  obeyed  the  device  was  not 
used.  Suit  was  brought  for  the  penalty  of  $500  per  week  for 
violation  of  the  order.  The  road  pleaded  that  where  the  words 

"electric  roads"  were  used  in  the  statute,  they  did  not  refer  to 

interurbans.  The  State,  in  its  argument,  maintained  that  "inter- 
urbans"  were  included  in  "electric  roads."  The  decision  for 
the  Traction  Company  was  based  on  the  technicality  that  the 
Railroad  Commissioner  did  not  specify  by  whom  the  crossing 

should  be  maintained,  but  the  court  held  that  the  words  "electric 
road,"  as  used  in  the  statutes,  includes  "interurban  roads." 

ll 
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LEGAL  DEPARTMENT 

CONDUCTED  BY  WILBUR  LARREMORE,  OF  THE 
NEW  YORK  BAR 

PHYSICAL  EXAMINATIONS  OF  PARTIES 

There  is  a  serious  judicial  controversy  in  this  country  as  to 
the  inherent  right  of  courts  to  order  the  physical  examination 
of  a  party  before  trial.  The  question  was  discussed  by  the 
Supreme  Court  of  the  United  States  in  the  celebrated  case  of 
Union  Pacific  Ry.  Co.  vs.  Botsford  (141  U.  S.,  250),  wherein 
it  was  held  (Justices  Brewer  and  Brown  dissenting)  that  the 
Federal  Courts  have  no  power  to  compel  the  plaintiff  in  an 
actioji  for  personal  injuries  to  submit  to  a  physical  examination 
at  the  instance  of  the  other  side.  The  argument  of  the  pre- 

vailing opinion  is  largely  historical,  showing  that  no  direct 
precedents  existed  under  the  common  law,  as  adopted  in  this 
country,  for  granting  such  an  examination  in  cases  of  that 
character.  The  answer  of  Mr.  Justice  Brewer  to  this  con- 

tention was  as  follows:  "The  end  of  litigation  is  justice. 
Knowledge  of  the  truth  is  essential  thereto.  It  is  conceded,  and 
it  is  a  matter  of  frequent  occurrence,  that  in  the  trial  of  suits 
of  this  nature,  the  plaintiff  may  make  in  the  court  room,  in  the 
presence  of  the  jury,  any  not  indecent  exposure  of  his  person  to 
show  the  extent  of  his  injuries;  and  it  is  conceded,  and  also  a 
matter  of  frequent  occurrence,  that  in  private  he  may  call  his 
personal  friends  and  his  own  physician  into  a  room  and  there 
permit  them  a  full  examination  of  his  person,  in  order  that  they 
may  testify  as  to  what  they  see  and  find.  In  other  words,  he 
may  thus  disclose  the  actual  facts  to  the  jury  if  his  interest 
require,  but  by  this  decision,  if  his  interests  are  against  such  a 
disclosure,  it  cannot  be  compelled.  It  seems  strange  that  a 
plaintiff  may,  in  the  presence  of  a  jury,  be  permitted  to  roll  up 
his  sleeve  and  disclose  on  his  arm  a  wound  of  which  he  testifies ; 
but  when  he  testifies  as  to  the  existence  of  such  a  wound,  the 
Court,  though  persuaded  that  he  is  perjuring  himself,  cannot 
require  him  to  roll  up  his  sleeve,  and  thus  make  manifest  the 
truth,  nor  require  him,  in  the  like  interest  of  truth,  to  step  into 
an  adjoining  room  and  lay  bare  his  arm  to  the  inspection  of 
surgeons.  It  is  said  that  there  is  a  sanctity  of  the  person  which 
may  not  be  outraged.  We  believe  that  truth  and  justice  are 
more  sacred  than  any  personal  consideration ;  and  if  in  other 
cases,  in  the  interests  of  justice  or  from  considerations  of 
mercy,  the  Courts  may.  as  they  often  do,  require  such  personal 
examination,  why  should  they  not  exercise  the  same  power  in 

cases  like  this  to  prevent  wrong  and  injustice?" 
This  dissenting  opinion  by  Mr.  Justice  Brewer  embodies  the 

views  of  many  American  courts,  especially  those  of  the  West- 
ern States. 

In  further  answer  to  the  stress  laid  by  the  prevailing  opinion 
upon  the  sanctity  of  the  person,  it  may  be  said  that  special 
statutes  that  have  been  passed  in  many  States  authorizing 
the  courts  to  order  the  physical  examination  of  plaintiffs  in 
actions  for  personal  injuries  have  quite  uniformly  been  held 
constitutional.  It  would  seem  that  courts  should  incline  toward 

recognizing  this  very  efficacious  expedient  for  the  adminis- 
tration of  justice,  even  in  the  absence  of  exact  common  law 

precedent.  In  New  York,  however,  the  policy  has  been  severely 
conservative  and  in  line  with  the  views  laid  down  by  the 
Supreme  Court  of  the  United  States.  In  McQuigan  vs.  D.,  L. 
&  W.  Ry.  Co.  (129  N.  Y.,  50)  it  was  held  by  the  New  York 
Court  of  Appeals  that  the  New  York  Supreme  Court  has  no 
inherent  power,  and,  in  the  absence  of  a  statute  conferring  the 
right,  may  not,  in  advance  of  the  trial  of  an  action  for  personal 
injuries,  compel  the  plaintiff,  on  the  application  of  the  de- 

fendant, to  submit  to  an  examination  of  his  person  by  surgeons 
appointed  by  the  court,  with  a  view  to  enable  them  to  testify 
on  the  trial  as  to  the  existence  of  extent  of  the  alleged 
injury.  Shortly  after  the  rendering  of  this  decision  a  statute 
was  passed  in  New  York  authorizing  a  certain  limited  right 
of  examination  of  the  persons  of  plaintiffs  in  actions  for 
personal  injuries.     Such  provision  was  incorporated  in  the 

Note. — Comrminicniions  ri  lntiiiK  to  lliis  ilt-p.-irt  iiiciif  ̂ lioiilil  hr  ;ifl(!i"c  sscd  hi 
Mr.  Larrcmoic,  :!'J  Niissau  SliocI,  New  Yurk  Clity. 

law  generally  regulating  examinations  before  trial.  It  was 
directed  that  the  examination,  when  permitted,  be  made  by 
physicians  or  surgeons  to  be  designated  by  the  court  or  judge, 
and  under  the  espionage  of  a  referee,  also  appointed  by  the 
Court.  In  interpreting  this  statutory  innovation  the  New  York 
courts,  true  to  their  traditional  attitude,  have  treated  the  right 
of  physical  examination  as  an  innovation.  In  Lyon  vs.  M.  Ry. 
Co.  (142  N.  Y.,  298)  it  was  held  that  the  amendment  does  not 
authorize  an  order  directing  a  physical  examination  apart  from 
or  independently  of  an  examination  of  plaintiff  as  a  witness 
before  trial.  It  cannot  be  said  that  this  decision  is  unsound; 

indeed,  the  Court  of  Appeals  gives  substantial,  as  well  as  tech- 
nical, reasons  for  the  position  it  takes.  It  is  observed,  among 

other  things,  that  "the  referee  becomes  something  more  than 
a  mere  spectator  at  an  idle  ceremony.  He  may  take  the  plain- 

tiff's testimony  upon  the  issue  and  report  to  the  Court  as  upon 
an  examination  before  trial.  He  has,  of  course,  power  to  ad- 

minister an  oath  and  to  authenticate  the  proceedings,  and  the 
plaintiff  is  bound  to  appear  before  him  and  answer  all  proper 
questions  with  respect  to  the  nature  and  extent  of  the  injuries, 
whether  framed  by  the  medical  experts  from  their  own  ex- 

amination or  as  a  part  of  it,  or  by  the  counsel  present.  It 
becomes  a  fair  struggle  for  truth,  and  both  parties  may  partici- 

pate." In  a  still  more  recent  case  in  New  York,  Whitaker  vs. 
Staten  Island  Midland  R.  R.  Co.  (76  App.  Div.,  351),  also, 
the  actual  result  was  probably  fair  and  just.  It  was  held  that 
while  section  873  of  the  Code  of  Civil  Procedure,  relative  to  the 
physical  examination  of  a  plaintiff  in  an  action  for  personal 
injuries,  contemplates  that  the  physician  making  the  examina- 

tion shall  be  appointed  by  the  Court,  if,  under  a  stipulation  of 
the  parties,  an  examination  has  been  made  by  a  physician 
nominated  by  the  defendant,  the  latter  has  waived  his  right 
under  the  statute,  and  is  not  entitled,  after  such  physician  has, 
without  objection,  testified  concerning  the  results  of  the 
physical  examination  upon  two  trials  of  the  action  and  is  still 
available  as  a  witness,  to  have  another  physical  examination  of 
the  plaintiff  made  by  a  physician  appointed  by  the  Court. 

Examinations  of  this  character  should  never  be  suffered  to 
become  a  means  of  oppression.  As  far  as  the  circumstances  are 
disclosed  by  the  report  of  the  case  on  appeal,  it  seems  not  at  all 

unlikely  that  defendant's  application  for  another  examination 
was  properly  denied.  Exception,  however,  may  be  taken  to  the 
following  language  from  the  opinion  of  the  Appellate  Division : 

"The  general  purpose  of  the  enactment  was  to  change  a  rule 
of  the  common  law  (Lyon  vs.  M.  R.  Co.,  142  N.  Y.,  298.  302). 
and  it  ought  not  to  be  extended  beyond  the  clearly  expressed 
intention  of  the  Legislature,  which,  while  not  expressly  limiting 
the  examination  to  a  single  occasion,  makes  no  provision  for 

more  than  one  examination,  and  this  is  before  trial."  In  a 
proper  case  a  court  should  have  the  right  to  order  a  second 
examination ;  there  is  little  danger  that  it  would  ever  be  abused. 

As  above  shown,  the  New  York  tendency  to  very  strict  con- 
struction is  explainable  by  the  systematic  position  of  its  courts 

against  the  existence  of  inherent  power  and  their  conception 
of  the  super-sanctity  of  personal  rights.  It  is  believed,  on  the 
other  hand,  that  the  attitude  of  all  courts  should  be  broad  and 

liberal  in  construing  statutes  of  this  character  in  aid  of  the 
remedv  in  view. 

LIABILITY  FOR  NEGLIGENCE 

ALABAMA.— Street  Railroads— Injury  to  Passenger— Evidence. 
I.  Where,  in  an  action  by  a  passenger  for  injuries  received  in 

alighting  from  a  street  car,  he  testified  that  the  car  was  stationary 
when  he  attempted  to  alight,  and  was  suddenly  started,  and  four 

wholly  disinterested  witnesses  testified  that  it  was  going  about  10 

miles' an  hour,  the  preponderance  of  evidence  so  clearly  estab- lishes the  absence  of  negligence  on  the  part  of  defendant,  and  the 

want  of  due  care  on  the  part  of  plaintiff,  that  a  refusal  of  defend- 
ant's motion  for  new  trial  on  a  verdict  for  plaintiff  was  error.— 

(Birmingham  Ry..  Light  &  Power  Co.,  vs.  Owen.  Southern Rep.,  8.) 

ALABAMA.— Street  Railways— Ejection  of  Passenger— Fare— 

Coin— Legal    Tender— Pleading— Apiscal— Transmission  of 
Coin  to  Appellate  Court. 

T.  A  coin  issued  by  authority  of  law  to  circulate  as  money  is 
not  deprived  of  the  quality  of  legality  merely  by  being  worn  in  the 

process  of  circulation,  so  long  as  it  is  not  appreciably  diminished 
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in  weight,  and  retains  the  appearance  of  a  coin  duly  issued  from 
the  mint. 

2.  In  an  action  against  a  street  railroad  company  for  ejection  of 

a  passenger,  defendant's  plea  alleged  that  plaintiff  tendered  to  the 
conductor  a  coin,  as  a  fare,  so  worn  that  the  conductor  could  not 
tell  whether  it  had  originally  been  a  coin  of  the  United  States 
Government  or  not,  and  that,  when  the  conductor  declined  to  re- 

ceive the  coin,  plaintiff  declined  to  pay  his  fare  with  any  other 
money,  and  was  ejected.  Held  that,  irrespective  of  whether  the 
plea  was  a  good  defense,  it  put  in  issue  the  condition  of  the  coin. 

3.  Where,  in  an  action  against  a  street  railroad  for  ejection  of  a 
passenger  from  a  street  car,  the  allegations  of  the  plea  put  in  issue 
whether  the  conductor,  owing  to  the  condition  of  the  coin  ofYered 
as  fare,  could  determine  it  legal  tender,  and  the  conductor  testified 
that  he  could  not  tell  the  coin  from  a  piece  of  tin,  it  was  error  to 
instruct  that,  if  the  coin  tendered  were  legal  tender,  plaintiff  could 
recover,  as  ignoring  the  plea  of  defendant. 

4.  In  an  action  against  a  street  railroad  for  ejection  of  a  passen- 
ger, the  defense  was  that  the  coin  tendered  as  fare  was  so  worn 

that  the  conductor  could  not  determine  it  legal  tender.  The  con- 
ductor, as  a  witness,  while  denying  that  the  dime  exhibited  in  evi- 

dence was  the  same  that  was  offered  for  plaintiff's  fare,  testified 
that  the  coin  so  exhibited  was  a  good,  visibly  lettered  dime.  Held, 
that  the  court  was  justified  in  charging  on  the  assumption  that  the 
dime  introduced  was  of  legal  tender  quality. 

5.  Supreme  Court  rule  27  authorizes  transmission  to  the  Su- 
preme Court  for  inspection  of  original  papers  used  in  evidence. 

Held,  that  the  rule  does  not  authorize  the  Supreme  Court  tc  in- 
spect a  coin  in  evidence,  and  transmitted  on  appeal,  to  determine 

its  character. 
6.  In  action  against  a  street  railroad  for  ejection  of  a  passenger 

on  the  ground  that  fare  tendered  was  not  legal  tender,  an  objec- 
tion to  a  question  to  plaintiff  as  to  where  he  got  money  to  pay  his 

fare  after  he  was  put  off  should  have  been  sustained.— (Mobile  St. 
Ry.  Co.  vs.  Watters,  33  Southern  Rep.,  42.) 
ALABAMA. — Personal  Injury — Wantonness— Negligence — Ap- 

pearance of  Danger — Pleading — Experts  —  Hypothetical 
Question — Proximate  Cause. 

1.  A  complaint  alleging  that  an  act  by  which  plaintiff,  a  passen- 
ger, was  injured,  was  done  with  "knowledge  or  notice"  of  defend- 
ant's agent,  does  not  state  a  cause  of  action  for  wantonness;  no- 

tice not  being  the  equivalent  of  knowledge,  and  the  averment  in 
the  disjunctive  not  affirming  either. 

2.  A  complaint  for  personal  injury,  alleging  that  defendant's 
agent  negligently  caused  another  car  "to  appear  to  be  in  imminent 
danger"  of  colliding  with  the  car  on  which  plaintiff  was  a  passen- 

ger, whereupon  she  jumped,  is  defective  in  not  showing  that  the 
appearance  was  such  as  to  convince  a  reasonable  person  of  the 
imminence  of  the  danger. 

3.  A  hypothetical  case  calling  for  an  expert  opinion  should  be 
limited  not  only  to  facts  in  evidence,  but  to  those  necessary  to  the 
forming  of  an  opinion. 

4.  Defendant's  negligence,  causing  imminent  danger  of  a  car 
colliding  with  that  on  which  plaintiff  was  a  passenger,  or  an  ap- 

pearance of  such  danger,  was  the  proximate  cause  of  her  injury, 
whether  she  jumped  off,  or  was  pushed  off  by  a  companion,  or  an- 

other passenger  jumped  off  onto  her  after  she  had  got  off. — (Bir- 
mingham Ry.  &  Electric  Co.  vs.  Butler,  33  Southern  Rep.,  33.) 

ARKANSAS. — Limitations — Actions  on  Case — Statutory  Con- 
struction. 

I.  Revised  Statutes  1838,  section  6,  provides  that  all  actions  on 
the  case,  founded  on  any  contract  or  liability,  expressed  or  im- 

plied, all  actions  for  trespass  on  lands  or  for  libels,  and  all  actions 
for  taking  or  injuring  goods  or  chattels,  should  be  commenced  in 

three  years.  Section  7  provides  that:  "The  following  actions  shall 
be  commenced  within  one  year  after  the  cause  of  action  shall  ac- 

crue, and  not  after:  First,  all  special  actions  on  the  case,  for  crim- 
inal conversation,  assault  and  battery  and  false  imprisonment;  sec- 

ond, all  actions  for  words  spoken,  slandering  the  character  of  an- 
other; third,  all  words  spoken,  whereby  special  damages  are  sus- 

tained." In  Gantt's  Digest,  section  7  was  represented  as  follows: 
"The  following  actions  shall  be  commenced  within  one  year  after 
the  cause  of  action  shall  accrue,  and  not  after:  First,  all  actions 
for  criminal  conversation,  assault  and  battery  and  false  imprison- 

ment; second,  all  actions  for  words  spoken,  slandering  the  charac- 
ter of  another:  third,  all  words  spoken  whereby  special  damages 

are  sustained."  Two  subsequent  digests  represented  the  section 
in  the  same  way.  Held,  that  both  because  the  construction  placed 
on  it  by  the  digests  has  become  too  firmly  fixed  to  be  now  over- 

turned, and  because  such  is  its  natural  import,  section  7  should  be 
construed  to  place  a  one-year  limitation  on  the  designated  actions 
for  criminal  conversation,  etc.,  only,  and  not  on  all  special  actions 
on  the  case. — (Emrich  vs.  Little  Rock  Traction  &  Electric  Co.,  70 
S.  W.  Rep.,  1035.) 

CALIFORNIA.— Street  Railroad — Injuries — Crossing  Track- 
Contributory  Negligence — Finding — Conflicting  Evidence — 
Review- — Damages — Pleading — Pre-Existing  Disease — Effect. 

1.  The  fact  that  a  person  attempts  to  cross  in  front  of  a  street 
car  seen  to  be  approaching  does  not  of  itself  constitute  contribu- 

tory negligence. 
2.  Plaintiff  was  driving  along  the  side  of  a  street,  two  or  three 

feet  from  the  street  car  track  nearest  him.  He  testified  that  before 
attempting  to  cross  he  looked  and  saw  a  car  450  feet  distant,  and 
that  he  thought  he  had  plenty  of  time  to  cross,  and  that,  though 
his  team  was  trotting  while  he  endeavored  to  cross,  and  he  en- 

deavored to  hurry  them,  he  was  struck.  The  evidence  as  to  the 
distance  of  the  car  was  conflicting.  Held,  that  a  finding  in  favor 
of  plaintiff  on  that  issue  would  not  be  disturbed  on  appeal. 

3.  Increased  injury  sustained  by  plaintiff  by  reason  of  her  dis- 
eased condition  at  the  time  of  the  accident,  occurring  from  de- 

fendant's negligence,  does  not  constitute  special  damage,  which 
must  be  pleaded  in  order  to  be  recovered. 

4.  Where  plaintiff  at  the  time  of  an  injury  by  reason  of  defend- 
ant's negligence  was  suffering  from  disease,  and  such  injury  has- 

tened the  development  of  the  disease,  and  aggravated  the  same, 
she  was  entitled  to  recover  for  such  increased  injury. — (Campbell 
et  ux.  vs.  Los  Angeles  Traction  Co.  (L.  A.  1030),  70  Pacific  Rep., 

624.) 

DELAWARE.— Street  Railways— Rights— Pedestrians— Care- 
Contributory  Negligence. 

1.  A  street  railway  com.pany  is  bound  to  use  reasonable  care  in 
operating  its  cars,  that  they  move  at  a  reasonable  rate,  and  that 
they  slow  up  or  stop  if  need  be,  when  danger  is  imminent,  and  per- 

sons using  the  street  are  also  bound  to  stop,  and,  if  need  be,  turn 
out  of  the  tracks,  in  the  presence  of  danger. 

2.  Where  a  street  railway  approaches  a  street  crossing  at  a 
steep  down  grade,  or  where  the  rails  are  wet  or  the  view  of  the 
railway  is  obstructed,  greater  care  is  required  of  the  motorman 
than  where  the  approach  is  at  or  near  the  grade  of  the  crossing, 
or  where  the  rails  are  in  the  usual  condition,  or  the  view  is  un- 
obstructed. 

3.  Where  a  person  approaches  a  street  railway  crossing  at  a 
point  where  his  vision  is  obstructed,  he  is  bound  to  look  for  ap- 

proaching cars  in  time,  if  possible,  to  avoid  collision,  and  if  he 
fails  to  do  so,  and  for  this  reason  does  not  see  an  approaching  car 
until  it  is  too  late  to  avoid  a  collision,  he  is  guilty  of  negligence. 

4.  While  the  right  of  a  street  railway  company  on  the  street  is 
superior  to  that  of  other  users  of  the  street,  the  public  has  a  right 
to  cross  the  tracks  as  well  within  the  blocks  as  at  street  crossings. 
— (Snyder  vs.  People's  Ry.  Co.,  53  Atlantic  Rep.,  433.) 
DELAWARE. — Attorney — Pending  Suit — Authority  to  Compro- 

mise— Presumption — Plea — Sufficiency. 
1.  In  a  personal  iniury  action,  the  defendant  pleaded  that  one 

E.,  "counsel  of  record  for  said  plaintiff  in  this  cause,"  agreed  in 
writing  with  defendant's  attorney  to  receive  a  certain  sum  in  set- 

tlement. Held,  that  a  demurrer  to  the  plea  admitted  the  authority 
of  plaintiff's  counsel  to  make  the  agreement. 

2.  An  attorney,  being  an  officer  of  the  court,  is  presumed  to 
have  had  authority  to  compromise  a  pending  suit  in  which  he  ap- 

peared.— (Strattner  vs.  Wilmington  City  Electric  Co.,  53  Atlantic Rep.,  436.) 

DELAWARE. — Street  Railways — Injury  to  Passenger — Alight- 
ing from  Car — Negligence — Contributory  Negligence. 

1.  Where  a  conductor  of  a  street  car  fails  to  stop  it  at  the  usual 
place,  as  requested  by  a  passenger,  but,  after  passing  it,  slows  up 
in  the  middle  of  a  block,  so  as  clearly  to  invite  him  to  alight,  and 
he  attempts  to  get  off,  with  the  knowledge  of  the  conductor,  it  is 
the  conductor's  duty  not  to  cause  the  car  to  start  up  or  jerk  so  as 
to  endanger  the  passenger's  safety. 

2.  Whether  a  passenger,  in  attempting  to  get  off  a  slowly  mov- 
ing street  car,  is  guilty  of  contributory  negligence,  is  a  question 

for  the  jury,  under  all  the  circumstances. — (Betts  vs.  Wilmington 
City  Ry.  Co..  53  Atlantic  Rep.,  358.) 
DELAWARE.— Death  —  Electricity  —  Reasonable  Care— High- 

ways— Rights  of  Traveler — Negligence — Proximate  Cause — Damages. 

1.  What  constitutes  negligence  is  a  question  of  law,  but  whether 
negligence  exists  in  a  particular  case  is  a  question  of  fact. 

2.  Where  a  guy  wire  supporting  an  electric  trolley  line  fell  and 
became  charged  with  electricity,  and  defendant  company  had  no- 

tice thereof,  it  was  its  duty  to  exercise  such  care  to  prevent  injury 
as  a  reasonably  prudent  man  would  exercise  under  the  circum- 

stances, considering  the  dangerous  character  of  the  wire,  the  ex- 
isting conditions  and  surrounding  circumstances. 

3.  A  traveler  on  a  highway  is  entitled  to  assume  that  it  is  rea- 
sonably safe,  and,  while  required  to  use  reasonable  care  and  cau- 

tion to  avoid  danger,  is  not  required  to  search  for  obstructions 
and  dangers  therein. 
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4.  Where  the  proximate  cause  of  the  death  of  plaintiff's  intes- 
tate was  defendant's  negligence  in  permitting  a  guy  wire  to  fall 

into  a  street  and  become  charged  with  electricity,  it  was  imma 
terial  that  the  negligence  of  some  third  person  may  have  con- 

tributed to  the  accident. 

5.  The  measure  of  damages  for  the  wrongful  killing  of  plaintiff'^- intestate  is  such  a  sum  as  deceased  would  probably  have  earned  in 
his  business  during  his  life,  and  left  as  his  estate,  considering  his 
age,  his  ability  and  disposition  to  labor,  and  his  habits  of  living 
and  expenditures. — (Neal  vs.  Wilmington  &  N.  C.  Electric  Ry. 
Co.,  53  Atlantic  Rep.,  338.) 
DELAWARE. — Street    Railroads  —  Negligence  —  Contributory 

Negligence — Comparative  Negligence — Death — Damages. 
1.  In  an  action  against  a  street  railway  company  for  injuries 

owing  to  a  collision  with  a  car,  the  burden  is  on  plaintifT  to  show 
defendant's  negligence. 

2.  A  street  railway  company  has  the  right  of  w;.y  within  the 
limits  of  its  tracks. 

3.  It  is  incumbent  on  a  street  railway  company  to  exercise  such 
care  as  to  speed,  giving  signals,  and  slowing  up  and  stopping  the 
car  in  presence  of  danger,  as  is  reasonably  demanded  by  the  sur- 

rounding circumstances. 
4.  A  person  using  a  highway  occupied  by  a  street  railway  com- 

pany must  exercise  reasonable  care  to  avoid  an  injury  to  himself. 
5.  In  an  action  against  a  street  railway  company  for  injuries,  it 

is  to  be  presumed,  in  the  absence  of  evidence  to  the  contrary,  that 
plaintiff  exercised  reasonable  care  to  avoid  injury. 

6.  Where  the  negligence  of  one  injured  in  a  collision  with  a 
street  car  entered  into  the  accident,  he  may  not  recover,  though 
defendant  was  also  guilty  of  negligence. 

7.  Where  one  is  injured  in  a  collision  with  a  street  car,  he  is  en- 
titled to  recover,  though  there  had  been  some  negligence  on  his 

part,  if  the  street  railroad's  negligence  alone  was  the  proximate 
cause  of  the  injury,  and  his  negligence  did  not  enter  into  the  acci- 

dent at  the  precise  time  thereof. 
8.  In  an  action  by  a  widow  for  wrongful  death,  the  damages 

awarded  should  be  such  a  sum  as  to  reasonably  compensate  her  for 
all  damage  sustained  or  that  she  may  subsequently  sustain  by 
reason  of  the  death;  basing  the  calculation  on  the  number  of  years 
deceased  would  probably  have  lived. — (Cox  vs.  Wilmington  City 
Ry.  Co.,  53  Atlantic  Rep.,  569.) 
GEORGIA. — Expulsion  of  Passenger — Damages. 

I.  A  railroad  company  is  liable  in  damages  for  an  injury  to  the 
feelings  and  sensibilities  of  a  passenger,  caused  by  his  wrongful 
expulsion  from  one  of  its  cars,  though  such  passenger  may  not 
have  received  any  physical  injury  thereby. — (Mabry  vs.  City  Elec- 

tric Ry.  Co.,  42  S.  E.  Rep.,  1025.) 
GEORGIA. — Trial — Instructions — Failure  to  Present  Phase  of 

Defense — Prescription — Right  to  Maintain  Dam — Evidence. 
1.  A  ground  in  a  motion  for  a  new  trial  to  the  effect  that  the 

court  erred  m  admitting  in  evidence,  over  the  objection  of  coun- 
sel, a  plat  referred  to  in  the  testimony  of  a  witness,  cannot  be  con- 

sidered, when  a  copy  of  the  plat  is  not  attached  to  the  motion,  or 
set  out  or  explained  in  any  way,  save  only  by  leference  to  the 
brief  of  evidence,  and  when  it  does  not  appear  what  objections 
were  made  to  the  trial  judge,  and  overruled  by  him. 

2.  Sayings  of  a  person  in  possession  of  real  estate,  or  some  in- 
terest therein,  ought  not  to  be  admitted  against  another,  unless  it 

appears  that  this  other  claims  through  or  under  him,  or  stands  in 
privity  with  him;  these  declarations  not  being  offered,  apparently, 
to  prove  adverse  possession  on  the  part  of  the  person  making 
them.  When  such  declarations  are  offered,  it  is  material  to  show 
accurately  or  approximately  when  they  were  made. 

3.  While  a  party  cannot  complain  of  the  failure  of  the  court  to 
give  in  charge  to  the  jury  a  request  not  in  writing,  he  can  com- 

plain, without  any  request  having  been  made  at  all,  of  the  fact 
that  the  court  has  not  presented  with  reasonable  fullness  and  clear- 

ness (if  this  be  true)  a  material  and  substantial  contention  made 
by  him.  (a)  When  a  defendant  claims  that  he  had  a  prescriptive 
right  to  maintain  a  mill-dam  attached  to  land  claimed  by  the  plain- 

tiff (that  is,  that  he  enjoyed  an  easement  of  this  kind  as  to  the 

plaintiff's  land),  and  the  charge,  in  its  entirety,  while  dealing  with 
prescription,  does  not  p'-esent  this  specific  defense,  certainly  not 
with  reasonable  fullness  and  clearness,  the  error  is  material,  in  the 
light  of  the  pleadings  and  the  evidence  in  this  case. 

4.  It  is  error  for  the  court  to  charge  that  permissive  possession 
cannot  ripen  into  a  prescriptive  title  until  the  defendant  asserting 
this  possession  first  surrenders  possession,  and  turns  it  over  to  the 
other  party,  and  claims  it  adversely.  This  is  putting  a  burden 
upon  the  defendant  which  the  law  does  not  impose  in  a  case  like 
that  now  before  the  court. 

5.  It  is  error  for  the  court  to  charge  that  in  order  for  the  de- 
fendant to  acquire  prescriptive  title  to  an  easement,  such  as  the 

right  to  maintain  a  dam,  he  must  have  kept  the  dam  at  a  certain 

place,  and  "just  so  high,  and  no  higher,"  for  over  twenty  years. This  error  becomes  more  material  when  the  court  subsequently 
charges  the  jury  that,  where  the  defendant  claimed  a  prescriptive 

right  to  a  dam,  they  must  be  satisfied  from  the  evidence  "that  he claimed  a  dam  at  a  certain  place,  of  a  certain  height,  and  with 

certain  privileges,  for  the  full  term  of  twenty  years." — (Whelchel vs.  Gainesville  &  D.  Electric  Ry.  Co.,  42  S.  E.  Rep.,  776.) 
ILLINOIS.—  Trial  —  Instructions  —  Pleading  —  Withdrawal  of Count. 

1.  Where  plaintiff,  by  leave  of  court,  and  in  the  presence  of  the 
jury,  withdrew  one  count  of  her  declaration,  a  subsequent  instruc- 

tion that  if  the  jury  believed  that  the  plaintiff  had  made  out  her 
case  "as  laid  in  the  declaration,  then,"  etc.,  cannot  be  supposed  to have  misled  the  jury. 

2.  After  plaintiff  had  withdrawn  one  count  of  her  declaration, 
an  instruction  was  given  at  her  request  that  if  the  jury  believed 

she  had  made  out  her  case  "as  laid  in  the  declaration,  then,"  etc. 
An  instruction  was  given  on  behalf  of  defendant  that  the  burden 

of  proof  was  not  on  it  to  prove  the  absence  of  negligence  "charged 
in  the  declaration,  or  in  some  count  thereof;"  and  another,  that 
the  plaintiff  must  prove  that  the  defendant  was  guilty  of  negli- 

gence "in  the  manner  charged  in  the  declaration,"  and  that  "such 
negligence"  was  the  proximate  cause,  etc.  Held,  that  defendant 
could  not  complain  of  any  error  there  may  have  been  in  the  giving 

of  plaintiff's  instruction;  a  like  error  appearing  in  the  instruction 
given  by  its  request. 

3.  Where  only  a  general  objection  was  made  by  defendant  to  the 
action  of  the  court  in  permitting  the  jury  to  take  a  declaration 
with  them  to  the  jury  room,  he  cannot  be  heard  on  appeal  to  urge 
the  specific  objection  that  one  count  of  the  declaration  had  been 
withdrawn  by  plaintiff. 

4.  Where  one  count  of  a  declaration  has  been  withdrawn  by 
plaintiff  in  the  presence  of  the  jury,  it  cannot  be  supposed  that 
they  were  misled  by  being  permitted  to  take  the  whole  declaration 
with  them  to  the  jury  room. — (West  Chicago  St.  R.  Co.  vs.  Buck- 

ley, 65  N.  E.  Rep.,  707.) 
ILLINOIS. — Street  Railways — Passenger  in  Other  Vehicle — 

Collision  —  Declaration  —  Negligence  —  Scope  of  Issue — In- 
structions— Modification — Cure — Admissibility  of  Evidence. 

1.  Plaintiff  alleged  that  she  was  a  passenger  in  defendant  trans- 
fer company's  cab;  that  defendant  street  car  company  was  under 

obligation  to  run  its  cars  with  due  care;  that  defendants  "did  not 
regard  their  said  duties,  but  so  carelessly,  unskillfully,  and  negli- 

gently conducted  themselves  that  by  and  through  the  negligence 
and  default  of  their  servants,  and  for  want  of  due  care  and  cau- 

tion," the  cab  was,  "by  reason  of  the  negligence"  of  defendants, 
run  into  by  a  street  car  which  was  running  "at  a  great  rate  of 
speed,  *  *  *  by  means  whereof"  plaintiff  was  hurt.  Held, 
that,  on  issue  joined,  the  question  of  the  street  car  company's 
negligence  was  not  limited  to  the  single  element  of  the  excessive 
speed  of  its  car. 

2.  Defendant  cannot  complain  that  plaintiff's  requested  instruc- 
tions referred  to  the  negligence  necessary  to  be  proved  merely  as 

"negligence  as  charged  in  the  declaration,"  where  its  own  re- 
quested instructions  contained  the  same  defect. 

3.  In  a  personal  injury  case  against  a  transfer  company,  in 
whose  cab  plaintiff  was  a  passenger,  and  a  street  car  company, 

whose  car  ran  into  the  cab,  the  street  car  company's  requested  in- 
struction that,  before  it  can  be  held  negligent,  the  jury  must  be- 

lieve the  plaintiff's  injury  was  a  natural  consequence  of  its  negli- 
gence, flowing  directly  therefrom,  is  properly  modified  by  striking 

out  the  additional  clause,  "without  any  possible  intervening  and 
probable  elTicient  cause  to  which  such  injury  might  have  been 
due,"  etc. 

4.  In  a  personal  injury  case,  error  in  an  instruction  that  the  jury 
may  assess  such  damages  as,  under  the  evidence,  "plaintiff  is  en- 

titled to,"  without  stating  any  rule  to  guide  the  jury,  is  cured  by 
another  instruction  that,  in  determining  the  amount  of  damages 
"the  plaintiff  is  entitled  to  recover,"  the  jury  should  consider  her 
pain  and  suffering,  etc.;  stating  her  elements  of  damage  with  sub- stantial accuracy. 

5.  In  a  personal  injury  case  against  a  street  car  company  by  a 
passenger  in  a  cab,  a  question  put  to  a  motorman,  as  to  whether 
he  knew  of  anything  he  could  have  done,  which  he  did  not  do,  to 
avoid  colliding  with  the  cab,  is  objectionable  as  calling  for  a  con- 

clusion.— (Springfield  Consol.  Ry.  Co.  et  al.  vs.  Puntenny,  65  N. E.  Rep.,  442.) 

ILLINOIS. — Street  Railways — Pedestrians — Injuries — Headlight 
— Insufficiency — Negligence — Question  for  Jury — Look  and 
Listen  Rule — Trial — Instructions— Credibility  of  Witnesses — 
Appeal — Supreme  Court — Jurisdiction — Scope  of  Review — 
Sufficiency  of  Evidence — Excessiveness  of  Verdict. 

T.  The  amount  of  damages  sustained  by  plaintiff  in  an  action  for 
injuries  is  a  question  of  fact,  and,  where  a  verdict  claimed  to  be 
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excessive  is  sustained  by  the  Appellate  Court,  it  cannot  be  re- 
\  iewed  by  the  Supreme  Court  on  that  ground. 

2.  An  objection  in  an  action  for  injuries  that  the  verdict  sus- 
tained by  the  Appellate  Court  is  against  the  evidence  cannot  be 

considered  by  the  Supreme  Court. 
3.  Where  plaintiff  was  injured  by  being  struck  on  a  dark  night 

b\  a  street  car  while  crossing  a  street  behind  a  car  on  another 
track,  which  had  just  passed,  and  there  was  evidence  that  the 
headlight  on  the  car  was  insufficient  and  could  not  be  seen  more 
than  a  half  a  block,  and  that  the  car  passed  over  the  crossing  at  a 
iiigh  rate  of  speed  without  sounding  a  bell  or  giving  other  signal 
to  warn  pedestrians  of  its  approach,  there  was  sufficient  evidence 

of  defendant's  negligence  to  entitle  plaintil?  to  go  to  the  jury. 
4.  Plaintif?  was  injured  by  being  struck  by  a  street  car  running 

at  a  high  rate  of  speed,  without  a  sufficient  headlight,  at  a  cross- 
ing. She  looked  tor  a  car  when  she  came  out  of  her  house,  less 

than  a  block  from  the  crossing,  and  again  as  she  started  to  walk 
diagonally  across  the  street,  between  the  curbstone  and  the  east 
rail  of  the  east  track,  where  she  waited  for  a  train  going  in  the  op- 

posite direction  to  pass  her,  and  saw  no  car  coming  from  the  other 
direction.  Held,  that  she  was  not  guilty  of  contributory  negli- 

gence, as  a  matter  of  law,  in  not  looking  a  third  time,  just  before 
she  started  to  cross  the  track  on  which  she  was  injured. 

5.  Where,  in  an  action  for  injuries,  the  court  charged,  at  defend- 
ant's request,  that  plaintiff  could  not  recover  unless  it  was  shown 

that  she  was  exercising  ordinary  care,  the  omission  of  the  element 

of  plaintiff's  care  from  an  instruction  authorizing  a  recovery  by 
her  under  certain  contingencies  was  not  error. 

6.  An  instruction  that  while  the  burden  of  proof  is  on  the  plain- 
tiff, and  it  is  for  her  to  prove  her  case  by  a  preponderance  of  the 

evidence,  still,  if  the  evidence  preponderates  in  plaintiff's  favor, although  but  slightly,  it  would  be  sufficient  for  the  jury  to  find  the 
issues  in  her  favor,  was  correct. 

7.  In  an  action  for  injuries,  an  instruction  tiiat,  in  estimating 

plaintiff's  damages,  it  will  be  proper  to  consider  the  effect  of  the 
injury  upon  the  plaintiff,  the  use  of  her  body  and  limbs,  and  her 
ability  to  pursue  any  ordinary  trade  or  calling,  if  these  will  be 
affected  by  the  injury  complained  of,  and  also  the  bodily  pain  she 
sustained,  if  any,  and  all  damages,  if  any,  which  the  jury  find  from 
the  evidence  to  be  the  direct  result  of  the  injury  complained  of, 
was  proper. 

8.  Where  the  proposition  embodied  in  a  requested  instruction 
was  fully  covered  by  other  instructions  given,  a  refusal  of  the  re- 

quest was  not  error. 
9.  Where  the  court  charged  that,  if  any  witness  willfully  swore 

falsely  to  any  matter  material  to  the  issues,  then  the  jury  were  at 
liberty  to  disregard  his  entire  testimony,  except  in  so  far  as  it  had 
Ijeen  corroborated,  etc.,  the  court  was  not  required  to  charge  a 
request  that  a  witness  could  be  impeached  by  showing  that  he  had 
made  contradictory  statements  on  material  points  on  former  occa- 

sions.— (Chicago  City  Ry.  Co.  vs.  Fennimore,  64  N.  E.  Rep.,  985.) 

ILLINOIS. — Garnishment — Personal  Injury  Action — Judgment 
— Assignment — Evidence. 

1.  An  assignment  purporting  on  its  face  to  assign  a  judgment 
in  a  personal  injury  action  executed  before  the  entry  of  the  judg- 

ment to  secure  the  claim  of  plaintiff's  attorneys  for  services  in  the 
action,  and  to  secure  another  creditor,  is  valid  as  between  the  par- 

ties, and  the  judgment  is  not  subject  to  garnishment  by  a  creditor 
of  the  assignor. 

2.  Where  an  assignment  of  a  judgment  is  valid,  the  question 
whether  a  second  assignment  was  delivered  before  the  service  of 
summons  in  a  garnishee  proceeding  by  a  creditor  of  the  assignor 
is  immaterial. 

3.  The  fact  that  no  notice  of  the  assignment  of  a  judgment  was 
given  to  the  debtor  does  not  render  the  assignment  void  as  against 
a  garnishing  creditor  of  the  assignor. 

4.  In  garnishment  to  recover  on  a  judgment  rendered  in  favor 
of  the  debtor,  evidence  showing  the  circumstances  under  which 
the  judgment  was  assigned  is  material  to  show  good  faith. — (Will- 

iams et  al.  vs.  West  Chicago  St.  R.  R.  et  al,  64  N.  E.  Rep.,  1024.) 

ILLINOIS. — Trial— Motion    for    Directed    Verdict— Weighing 
Evidence — Review  on  Appeal. 

1.  In  a  personal  injury  case  the  trial  court  can  no  more  weigh 
conflicting  evidence  in  passing  on  a  motion  for  a  directed  verdict 
for  defendant,  made  at  the  close  of  all  the  evidence,  than  when 

such  motion  is  made  at  the  close  of  plaintiff's  evidence;  but  if,  in 
either  case,  there  is  any  evidence  to  support  plaintiff's  case,  it  is for  the  jury. 

2.  Under  the  statute  providing  that  all  controverted  questions  of 
fact  shall  be  deemed  settled  by  the  verdict  of  the  jury  and  the 
judgment  of  the  Appellate  Court,  the  Supreme  Court  can  no  more 
weigh  the  evidence  in  reviewing  the  trial  court's  refusal  of  a  di- 

rected verdict  for  defendant,  asked  at  the  close  of  all  the  evidence, 

than  when  such  request  is  made  at  the  close  of  plaintifl's  evidence. 
— (Chicago  City  Ry.  Co.  vs.  Martensen,  64  N.  E.  Rep.,  1017.) 

IJ^LINOIS. — Street  Crossings — Injuries  to  Persons  at  Crossing 
—Negligence — Question  for  Jury — Request  to  Charge — Limi- 

tation of  Number — Appeal — Harmless  Error. 
1.  Where  before  plaintiff  attempted  to  drive  across  a  street  car 

track,  he  looked  and  saw  the  car,  by  which  he  was  struck,  ap- 
proaching the  crossing  a  distance  of  half  a  block  away,  he  was  not 

guilty  of  contributory  negligence,  as  a  matter  of  law,  but  was  en- 
titled to  go  to  the  jury  on  the  question  whether  a  reasonable  man, 

under  all  the  circumstances,  would  have  assumed  that  he  had  time 
to  cross  the  track  in  safety. 

2.  Plaintiff  was  struck  by  a  street  car  while  crossing  the  track, 
and  the  gripman  testified  that  he  saw  the  plaintiff,  with  his  horse 
and  wagon,  as  he  came  into  the  street  from  a  cross  street,  and 

thought  it  was  plaintiff's  intention  to  drive  across  the  track,  but 
admitted  that  the  car  was  going  from  one-half  to  two-thirds  its 
regular  speed  when  the  collision  occurred,  and  the  impact  slid  the 
horse  and  wagon  nearly  three-quarters  across  the  street.  Held, 
that  there  was  sufficient  evidence  of  defendant's  negligence  to  take the  case  to  the  jury. 

3.  While  the  trial  court  has  authority  to  make  rules  governing 
the  presentation  of  requests  to  charge,  an  order  limiting  the  num- 

ber of  requests  which  each  party  shall  be  entitled  to  present  to 
twelve  is  unreasonable. 

4.  Where  during  the  trial  of  an  action  the  court  refused  certain 
instructions  under  an  unreasonable  rule  limiting  the  number  of 
requests  which  each  party  might  present  to  twelve,  but,  on  appeal, 
counsel  pointed  out  but  one  instruction,  the  refusal  of  which  it 
contended  was  prejudicial,  and  the  substance  of  such  instruction 
was  contained  in  an  instruction  given,  the  error  in  so  limiting  the 
requests  was  harmless. — (Chicago  City  Ry.  Co.  vs.  Sandusky,  64 N.  E.  Rep.,  990.) 

INDIANA.— Street  Railroad— Broken  Trolley  Wire— Injury  to 
Traveler  in  Street — General  Verdict — Inconsistent  Findings — Effect. 

1.  In  an  action  by  a  traveler  in  a  street  against  a  street  car  com- 
pany for  injuries  occasioned  by  the  breaking  and  falling  of  a  trol- 

ley wire,  the  jury  returned  a  general  verdict  for  plaintiff,  but  an- 
swered in  the  negative  an  interrogatory  as  to  whether  the  evi- 

dence showed  that  the  wire  was  subjected  to  more  than  "the  or- 
dinary usage  of  wires  at  that  place",  from  the  time  it  was  put  up 

till  the  accident.  Held  that,  as  this  was  not  eciuivalent  to  a  find- 
ing that  the  wire  had  been  subjected  to  only  ordinary  usage  in 

general,  since  the  ordinary  usage  "at  that  place"  might  have  been 
excessive,  it  left  room  for  the  inference  that  the  wire  had  become 
crystallized  from  hard  usage,  whereby  the  company  was  put  on 
notice  of  its  condition;  and  consequently  the  general  verdict  was 
not  overthrown  by  the  finding. 

2.  In  response  to  interrogatories  as  to  what  caused  the  wire  to 
break  at  that  particular  time  and  at  that  particular  place,  the  jury 
found  there  was  no  evidence.  Held  that,  as  it  was  immaterial 
what  caused  the  breakage  at  the  particular  place  and  time,  but  the 
jury  might  nevertheless  have  been  able  to  conclude  that  the  wire 
for  some  distance  and  for  some  time  had  been  in  an  unsafe  con- 

dition, the  general  verdict  was  not  overthrown  by  such  findings. 
3.  The  jury  were  asked  what  method,  if  any,  had  ever  been  dis- 

covered by  which  to  ascertain  in  advance  when  or  where  a  wire 

might  probably  break,  and  answered,  "No  evidence."  Held,  that 
this  finding  did  not  overthrow  the  general  verdict. 

4.  The  jury  found  that  the  wire  broke  as  plaintiff  was  passing 

under  it,  "without  warning."  Held  that,  as  the  term  "warned" 
would  apply  rather  to  plaintiff  than  to  the  company,  which  might 
rather  be  said  to  be  "advised"  of  the  danger,  the  interrogatory 
would  not  be  construed  as  negativing  notice  to  the  company,  and 
therefore  would  not  overthrow  the  general  verdict.— (Citizens'  St. R.  Co.  vs.  Batley,  65  N.  E.  Rep.,  2.) 

INDIANA. — Negligence  —  Pleading —  Appeal  —  Record  —  Evi- 
dence— Bill  of  Exceptions. 

1.  A  complaint  charging  in  general  terms  a  railroad  company 
with  having  carelessly  and  negligently  started  its  car  with  a  sud- 

den jerk  while  a  passenger  was  alighting  from  the  car,  which 
threw  her  to  the  ground  and  injured  her,  is  sufficient,  in  the  ab- 

sence of  a  motion  to  make  more  specific. 
2.  Action  of  the  court  in  rereading  to  the  jury  a  portion  of  the 

instructions,  not  being  brought  up  by  bill  of  exceptions,  cannot 
be  reviewed. 

3.  The  taking  of  the  original  manuscript  of  the  evidence  from 
the  bill  of  exceptions,  and  putting  j";  into  the  transcript,  instead 
of  copying  into  the  transcript  that  part  of  the  bill  of  exceptions, 
does  not  bring  the  evidence  into  the  record.— (South  Chicago 
City  Ry.  Co.  vs.  Zerler,  65  N.  E.  Rep.,  600.) 
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FINANCUL  INTELLIGENCE 

Wall  Street,  May  6,  1903. 

The  Money  flarket 
The  money  market  has  drifted  into  the  easy  condition  usual  at 

this  season.  Call  money  on  the  Stock  Exchange  lends  freely  at 
per  cent,  and  owing  to  the  current  dullness  of  speculation  even 
lower  rates  are  being  talked  of.  Time  money  is  also  in  abundant 
supply  for  sixty  and  ninety-day  periods  at  4  per  cent.  For  loans  of 
from  four  to  six  months  4Y2  per  cent  is  the  official  quotation,  but 
inasmuch  as  these  carry  into  the  crop-moving  season  bankers  are 
not  disposed  to  do  much  business  ni  this  class  of  accommodation. 
There  is  no  reason  why  the  prevailing  rates  should  not  last  with<jut 
mterruption  for  another  three  months  at  least.  We  are  evidently 
not  going  to  witness  any  such  enormous  strain  upon  bank  credits 
from  the  operations  of  promoting  syndicates  as  characterized  tiie 
spring  and  summer  of  1901  and  1902.  It  was  the  huge  loan  expan- 

sion thus  occasioned  which,  it  will  be  remembered,  kept  down 
surplus  reserves  in  both  these  years,  and  later  on  greatly  accentuat- 

ed the  stringency  in  the  money  market.  Currency  is  flowing  back 
from  the  interior  in  the  usual  volume,  and  this  flow  will  continue 
until  preparations  for  moving  the  crops  begin  toward  the  middle  of 
July.  It  is  possible,  on  account  of  the  surplus  government  revenue, 
that  the  banks  will  have  to  pay  out  more  than  they  receive  from 
the  Treasury.  The  practical  effects  of  the  Panama  Canal  settlement 
are  also  a  matter  of  some  doubt.  But  it  is  generally  assumed,  if  the 
Treasury  increases  its  working  cash  balance  in  the  meantime,  that 
the  transaction  will  release  money  available  for  the  market  rather 

than  absorb  it.  The  only  thing  that  could  cause  any  stiff^ening 
of  money  rates  during  the  next  few  weeks  would  be  heavy  exports 
of  gold  to  Europe.  We  are  on  the  point  of  shipping  gold  now. 
Sterling  exchange  has  risen  sufficiently  here  and  declined  suffi- 

ciently in  Paris  to  make  profitable  transfers  of  specie  from  America 
to  France.  The  issue  of  the  new  Transvaal  loan  has  momentarily 
produced  a  more  active  demand  for  capital  in  Europe  than  in  this 
country,  and  since  we  still  have  a  balance  of  unpaid  obligations  in 
the  foreign  markets,  exports  of  gold  are  a  natural  incident.  The 
size  of  the  movement  is  the  only  matter  in  question.  On  this 
point,  however,  local  bankers  are  unanimously  agreed  that  the 
volume  of  gold  to  go  out  will  be  comparatively  small,  and  will  not 
be  seriously  felt  in  the  local  market. 

The  Stock  Harket 
The  stock  market  continues  entirely  in  the  hands  of  professional 

traders,  with  no  outside  business  to  speak  of,  and  with  prices  fluctu- 
ating on  a  narrow  range.  The  experience  of  the  last  two  weeks  has 

removed  all  doubt  that  liquidation  has  run  its  course,  and  that  the 
movement  of  decline  has  been  finally  checked.  Speculative  atten- 

tion is  now  turning  to  the  chances  for  a  period  of  rising  prices, 
as  this  is  felt  to  be  the  natural  tendency  of  the  market  during  the 
next  few  months.  On  the  face  of  things  outside  conditions  are 
favorable  to  an  advance.  The  decline  in  money  rates,  to  use  a 
popular  phrase,  has  made  money  cheaper  than  stocks.  Business 
men  in  general  and  railway  officials  in  particular  are  looking  for- 

ward to  another  season  of  great  activity.  The  effect  of  the  higher 
rates  for  transportation  is  beginning  to  manifest  itself  in  an  in- 

creasing ratio  of  net  earnings,  and  this  feature  superadded  to  the 
already  handsome  surpluses  lends  greater  probability  to  the 
reports  of  dividend  increases  on  a  number  of  the  important  rail- 

way systems.  Expectation  of  larger  dividends  is  the  chief  in- 
centive in  the  advance  in  Missouri  Pacific,  the  Eries,  Canadian 

Pacific,  Baltimore  &  Ohio,  and  one  or  two  others  which  have  been 
the  leaders  of  the  recent  market.  As  to  whether  these  hopes  will 
be  realized,  a  great  deal  depends  upon  the  outcome  of  the  crops. 
Winter  wheat  suffered  considerable  damage  from  the  cold  wave 
which  swept  over  the  West  a  week  ago,  but,  allowing  for  this,  the 
outlook  for  a  heavy  yield  is  still  exceptionally  promising.  Plant- 

ing of  spring  wheat,  corn -and  oats  has  been  retarded  by  the  cold 
weather,  and  this  is  an  unfavorable  feature  in  4he  situation.  Yet, 
as  nothing  definite  is  ever  known  about  these  crops  until  well  into 
June,  the  market  is  not  likely  to  pay  much  attention  at  present  to 
their  prospects. 
The  decision  against  the  companies  in  the  State  franchise  case 

was  received  rather  curiously  on  the  Stock  Exchange.  Almost 
immediately  upon  the  announcement  the  traction  list,  instead  of 
breaking  sharply,  as  most  people  expected,  began  to  advance.  The 

entire  group  is  now  up  from  two  to  three  points  from  where  they 
were  selling  at  the  time  the  news  from  Albany  was  made  known. 
This  shows,  of  course,  that  in  the  market,  as  elsewhere,  the  de- 

cision had  been  fully  expected,  and  its  effect  discounted.  Friends 
of  the  properties  lost  no  time  in  pointing  out  that  many  of  them 
liad  already  made  provisions  for  the  increased  taxation  out  of 
earnings.  In  the  case  of  the  Manhattan  Elevated,  it  is  an  open 
secret  that  the  company  has  long  written  off  the  full  amount  of  its 
apportionment.  There  are  one  or  two  other  companies  not  so  well 
off,  financially,  in  which  the  question  of  their  ability  to  stand  the 
new  burdens  may  be  brought  up  for  discussion  later  on.  But 
for  the  time  being  the  disposition  is  to  let  the  subject  drop  and  to 
treat  the  franchise  ta.x  as  a  contingency  already  provided  for. 
When  the  libel  suit  against  Mr.  Vreeland,  of  the  Metropolitan, 
was  finally  thrown  out  of  court  on  Saturday  last,  the  actual  an- 

nouncement excited  only  languid  interest  in  Wall  Street;  it  was 
no  more  than  every  one  had  expected.  More  attention  was  given 

to  the  talk  of  a  bankers'  pool  having  been  formed  to  support 
Metropolitan  against  any  further  bear  raiding,  and  perhaps  to 
punish  some  of  those  who  have  been  so  free  in  selling  the  shares 
short.  It  is  possible  that  the  reappearance  of  organized  support  in 
this  stock  may  have  some  connection  with  the  call  for  a  new 
installment  of  subscriptions  to  the  shares  of  the  Metropolitan 
Securities  Company. 

Philadelphia 

The  fortnight's  dealings  in  Philadelphia  have  developed  little  of 
consequence  in  the  local  traction  stocks.  A  statement,  emanating 

undoubtedly  from  speculative  quarters,  that  Rapid  Transit's  earn- 
ings for  the  present  year  would  suffice  to  pay  the  entire  dividend 

on  Union  Traction  nearly  twice  over,  has  attracted  some  attention, 
but  it  has  had  little  effect  on  the  market  for  the  stocks.  Rapid 
Transit  has,  in  fact,  been  decidedly  heavy;  it  sold  down  a  half  point 
to  12J.4,  and  recovered  only  half  the  loss.  Union  Traction  has 
held  comparatively  steady  between  465^  and  47,  and  Philadelphia 
Traction  between  97^/8  and  9754-  Trading  in  all  these  issues  has 
been  very  light.  Some  uneasiness  is  occasioned  by  the  call  for  an 
additional  $5  payment  on  Rapid  Transit  shares,  which  is  expected 
toward  the  end  of  the  month.  This  may  have  something  to  do 
with  the  recent  decline  in  the  stock.  On  sales  of  a  few  hundred 
shares  Fairmount  Park  Transportation  jumped  from  265^  to  30. 
Sales  of  American  Railways  were  scattering  and  unimportant  on  a 
range  from  49^  to  4954-  Indianapolis  Street  Railway  rose  a 
point  from  82  to  83.  Consolidated  Traction  of  New  Jersey  changed 
hands  between  66  and  67,  Railways  General  sold  at  3^  to  4,  United 
Traction  of  Pittsburg  preferred  at  51,  and  United  Railways  of 
San  Francisco  preferred  at  57^4  and  58.  On  rumors  of  a  possible 
new  bond  issue  Philadelphia  Company  common  sold  down  to  44^, 
but  later  rallied  to  45^  on  the  annual  earning  statement,  which 
was  favorably  received. 
Chicago 

The  market  for  traction  stocks  in  Chicago  has  been  greatly 
disturbed,  first  by  the  news  of  the  receivership  in  Union  Traction 
and  second  by  the  violent  fall  in  one  or  two  of ,  the  elevated 
shares.  Although  the  appointment  of  a  receiver  for  the  Union 
Traction  Company  had  been  expected  in  well  informed  circles 
for  some  time,  the  action  seemed  to  cause  consternation  among 
many  of  the  holders  of  the  various  securities  concerned.  Union 
Traction  common  when  the  news  was  first  announced  broke  from 

7  to  5  and  the  preferred  from  33  to  28.  The  greatest  drop,  how- 
ever, took  place  in  the  higher  priced  shares  of  the  underlying- 

properties.  North  Chicago  broke  10  points  to  120,  this  being  a 
total  loss  of  over  30  points  during  the  past  month.  West  Chicago 
lost  8  points  and  at  62,  which  was  its  low  price,  it  was  selling  30 
points  below  the  ruling  price  of  last  winter.  Subsequently  all 
these  stocks  recovered  part  of  their  losses,  the  establishment  of 
protective  committees  serving  in  some  measure  to  restore  confi- 

dence. Now  that  the  Mueller  enabling  bill  has  passed  the  State 
Legislature  it  is  possible  that  progress  will  soon  be  made  to- 

ward clearing  up  the  uncertainties  regarding  the  franchise  matter. 
Another  sensation  in  a  different  quarter  was  afforded  by  the  drop 
of  Northwestern  Elevated  common  from  24  to  18,  which  meant 
a  total  decline  of  10  points  within  a  week.  There  was  no  ex- 

planation for  this  extraordinary  break,  except  the  tardy  recogni- 
tion of  shareholders  that  the  Northwestern  Company's  business 

position  has  been  rendered  somewhat  dubious  by  the  recent  op- 
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erations  of  the  Lake  Street  Elevated  Company.  The  shock  oc- 
casioned by  the  urgent  liquidation  of  Northwestern  stock  was 

felt  to  some  extent  among  the  other  elevated  issues.  Metropolitan 
common  broke  3  points,  from  2714  to  24^,  and  the  preferred  a 
point,  from  75^4  to  74.1^.  Lake  Street  reached  a  new  low  mark, 
at  ;  South  Side  was  the  only  one  of  the  group  to  show  any 
resistance;  it  held  firmly  around  107.  Announcement  of  the  last 

named  company's  plan  for  financing  its  extensions  is  e.xpected 
soon.  It  is  understood  that  large  stockholders  in  the  company 
have  pledged  themselves  to  take  at  par  all  new  stock  that  is  not 
subscribed  under  the  terms  of  the  oiTer  to  shareholders  in  general. 
Other  Traction  Securities 

In  the  Boston  market  the  feature  has  been  the  erratic  fluctua- 
tions in  Massachusetts  Electric  common.  The  stock  went  up  from 

M  to  35,  representing  a  recovery  of  7  points  from  the  recent  low 
level,  then  dropped  within  a  few  days  to  30'2,  and  finally 
recovered  to  31  J/.  Speculative  manipulation  on  a  small  scale 
seemed  to  be  about  all  there  was  in  the  movement.  The  pre- 

ferred stock  was  comparatively  quiet  within  a  range  of  a  point, 
from  SjVy  to  SS^j,  Scarcely  anything  was  done  in  Boston  Ele- 

vated, such  sales  as  there  were  occurring  at  146J-2  and  146}^. 
West  End  common  "ex-rights"  went  as  high  as  93  and  then 
fell  back  to  92.  The  preferred  rose  a  point,  from  112^4  to  ii3l'4- 
The  rights  sold  as  low  as  5  cents  and  as  high  as  10  cents,  the 
average  being  about  6  cents.  In  Baltimore  there  were  recoveries 
of  about  a  point  in  United  Railways  common  stock,  and  in  the 
income  bonds.  The  stock  reached  I2j4  and  the  bonds  68^.  The 
4  per  cent  general  mortgage  bonds  were  dealt  in  between  93^4 
and  93%.  Other  sales  included  Anacostia  &  Potomac  Ss  at 
97)4  and  gyV:-,  City  Consolidated  5s  at  100,  and  Knoxville  Trac- 

tion ss  at  100^4.  On  the  Ncav  York  curb  the  only  important 
movement  was  the  advance  in  American  Light  &  Traction  is- 

sues, the  common  going  up  from  69  to  78,  and  the  preferred  from 
97^-^  to  100^.  Rights  in  the  same  stock  sold  at  %.  St.  Louis 
Transit,  on  sales  of  a  few  hundred  shares,  gained  2  points,  from 
27^  to  2914.  Interborough  Rapid  Transit  (80  per  cent  paid)  sold 
at  104,  New  Orleans  4i<s  at  79,  and  Brooklyn  Rapid  Transit  4s 
from  82I4.  to  83. 

Security  Quotations 
The  following  table  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week:  Closing  Bid 
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Iron  and  Steel 

The  decline  in  lower  grade  iron  prices  has  continued  during  the 
]jasl  fortnight,  but  as  importations  have  now  practically  ceased, 
it  is  believed  in  the  trade  that  the  market  has  about  struck  bottom. 
Basic  pig  iron  is  reported  to  be  scarce  in  the  East,  but  Bessemer 
pig  in  the  Pittsburg  district  is  offered  freely.  The  heavy  demand 
for  iron  and  steel  products  is  still  not  in  the  least  affected  by  the 

jM'ice  recessions  in  the  lower  branches  of  the  industry.  A  shortage 
in  steel  billets  in  the  face  of  very  urgent  louying  is  reported  from 
Chicago,  and  a  large  tonnage  is  coming  forward  in  wire  and  tin 
plate  bars.  In  steel  rails,  although  the  entire  domestic  product  is 
engaged  ahead  for  a  long  time,  makers  are  trying  to  recover  the 
Pacific  Coast  and  Canadian  markets  which  have  been  lost  to 
fiireign  competitors. 

ANNUAL  REPORT  OF  THE  PITTSBURG  RAILWAYS 

COMPANY 

The  first  annual  report  of  tlie  Pittsburg  Railways  Company, 
of  Pittsburg,  Pa.,  has  just  been  made  public.  It  shows  in  detail 
the  combined  earnings  for  the  year  ended  March  31,  1903,  of  the 
Consolidated  Traction  Company,  United  Traction  Company, 
Pittsburg  &  Birmingham  Traction  Company,  West  End  Traction 
Company,  Monongahela  Street  Railway  Company,  Pittsburg  & 
Charleroi  Street  Railway  Company  and  Suburban  Rapid  Transit 
Company,  all  of  which  are  controlled  by  the  Pittsburg  Railways 
Company  through  ownership  of  stock,  or  by  lease.  Prior  to  Jan. 
I,  1902,  all  of  the  companies  mentioned  were  operated  separately. 

The  report  itself  shows  the  economies  that  have  been  eft'ected  by joint  operation  under  careful  management.    The  figures  as  they 
were  made  public  are: 
Gross    $8,276,565 
Expenses,  taxes  and  tolls    4,802,623 

Net    $3,473,942 
Other  income   118,449 

Total  income    $3,592,391 
Deductions    1,059,548 

Balance    $2,532,843 
Charges    1,380,592 

Surplus   ••  $1,152,251 
Dividends    870,000 

Surplus    $282,251 
Deficit  previous  year    75.o64 

Balance    $207,187 
Charged  off    225 

Profit  and  loss,  March  31,  1903   $206,962 
During  the  year  ending  March  31,  1903,  the  gross  receipts  from 

operation  increased  $1,006,729  over  the  same  period  for  the  pre- 
ceding year: 

Passengers  carried  164,407,446 
Car  mileage    33,577,214 
Earnings  per  car  mile  (cents)   24.65 
Expenses  per  car  mile  (including  taxes)  (cents)   14.33 
Net  earnings  per  car  mile  (cents)   10.32 

 ♦♦♦  
ELECTRIC  RAILWAY  SERVICE  IN  OSKALOOSA.  lA. 

The  Oskaloosa  Traction  &  Light  Company,  which  is  owned  by 
the  same  interests  as  the  Ottumwa  Traction  &  Light  Company,  re- 

cently inaugurated  an  electric  railway  service  at  Oskaloosa,  la., 
which  is  probably  one  of  the  best  to  be  found  in  a  town  of  this  size 
in  the  United  States.  Oskaloosa  has  a  population,  according  to  the 
1900  census,  of  9212.  Four  miles  of  street  railway  line  have  been 
constructed,  and  another  mile  is  to  be  built.  Three  cars  are 
operated.  In  brick-paved  streets  60-lb.  Shanghai  rail  is  used;  in 
dirt  streets,  60-lb.  standard  steam  road  section  T-rail  is  used.  The 

company  controls  also  the  lighting,  and  has  erected  an  entirely  new- 
power  plant  which  will  replace  the  lighting  plant  formerly  giving 
service  to  Oskaloosa.  This  station  will  give  500-volt  railway  cur- 

rent and  2300-volt  three-phase  alternating  current  for  light  and 
power.  The  road  was  planned  and  the  equipment  purchased  under 
the  supervision  of  General  Manager  J.  F.  Springfield,  of  the  Ottum- 

wa Traction  &  Light  Company.  An  interurban  line  between  Ot- 
tumwa and  Oskaloosa  is  being  projected  by  these  same  interests. 
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YOUNG  MEN'S  CHRISTIAN  ASSOCIATION  WORK  AMONG 
STREET  RAILWAY  EMPLOYEES* 

BY  T.  J.  NICHOLL 

In  the  first  place  let  me  say  that  I  feel  strangely  out  of  place  upon 
this  platform,  when  I  suffer  myself  to  think  for  a  moment  that  I 
am  in  the  presence  of  so  many  great  and  good  people — those  whom 
I  know  are  so  much  better  versed  in  matters  of  religion  and  the 
beneficial  work  of  this  great  organization.  In  fact,  I  feel  like 
shrinking  from  the  task,  and  would,  were  it  not  for  the  hope  that 
perhaps  some  words  that  I  shall  speak  may  have  the  effect  of  en- 

couraging some  of  the  laborers  in  the  field  that  I  have  the  honor 
to  represent. 

It  is  great  consolation  to  know  that  in  this  association  no  one 
man  or  congregation  of  men  is  respected  more  than  another.  The 
Catholic,  the  Protestant  and  even  the  agnostic  is  able  to  find  a  warm 
welcome  and  a  loving  hand.  I  am  particularly  thankful  that  the 
good  Lord  implanted  the  faith  in  my  heart  early  in  life  and  has 
not  suffered  it  entirely  to  die,  and  that  He  has  permitted  me  to  be 
the  instrument  in  His  hand,  at  this  late  day,  to  assist  in  establishing 

the  first  street  railway  branch  of  the  Young  Men's  Christian  Asso- ciation in  the  world,  and  made  me  its  first  member.  It  is  hoped  that 
the  seed  sown  in  Rochester,  N.  Y.,  under  the  unavoidably  adverse 
conditions  consequent  upon  entering  a  new  and  hard  field,  may 
grow  and  spread  with  the  same  rapidity  as  has  characterized  the 
steam  railroad  branch.  It  is  true  that  the  soil  may  not  be  as  rich 
or  as  capable  of  producing  such  eminent  examples  as  the  steam 
railroad  field,  but  we  believe  that  with  careful  cultivation  the  re- 

sults will  not  be  far  below  those  of  our  steam  railroad  brothers, 
and  certainly  the  glory  and  honor  will  be  much  greater,  because,  as 
I  have  suggested  before,  the  field  in  which  we  work  is  more  thickly 
covered  with  the  thorns  and  thistles  of  temptation  and  vice,  which 
are  being  planted  and  nurtured  hy  the  worst  part  of  humanity, 
with  whom  we  are  constantly  in  contact. 

Right  here  let  me  say  that  street  railroads  are  most  prosperous 
and  consequently  employ  more  men  where  population  is  most  dense, 
and  where  population  is  most  dense  there  we  find  vice  and  crime 
most  rampant.  I  have  often  said  that  the  street  railroads  of  the 
country  were  doing  more  towards  the  uplifting  of  humanity, 
morally  and  socially,  than  any  other  force  in  existence,  because  in 
the  use  of  the  street  railroad  people  are  enabled  to  become  more 
widely  separated.  The  rapidity  with  which  he  can  be  carried  from 
the  outskirts  of  a  city  to  the  center,  enables  the  poor  man  to  enjoy 

more  of  God's  free,  pure  air,  and  he  is  not  compelled,  as  in  olden 
times,  to  live  close  to  his  work,  breathing  foul  air,  with  his  offspring 
being  brought  up  and  nurtured  amidst  all  manner  of  sinfulness.  I 
believe  that  facts  will  bear  me  out  when  I  say  that  not  less  than 
75  per  cent  of  the  sinfulness  of  the  world  is  due  proportionately  to 
density  and  to  communities  such  as  Five  Points  in  New  York  city 
and  similar  localities  in  other  cities. 
Now  it  is  amidst  these  people  that  the  street  railroad  man  is 

compelled  to  live  and  work,  and  therefore  it  does  not  require  much 
stretch  of  imagination  to  understand  why  the  field  is  hard,  and  why 
it  is  going  to  require  more  and  harder  labor  to  develop  than  has 
been  the  case  with  the  steam  railroad  branc'i.  We  all  know  t'lat 
the  steam  railroad  man  is  beset  by  many  temptations  and  hardships, 
being  away  from  home  and  friends,  but  it  must  not  be  forgotten 
that  a  great  portion  of  his  time  is  spent  alone,  and,  furthermore, 
that  he  has  many  hours  and  days  of  rest  that  give  him  an  opportu- 

nity to  attend  divine  service  and  renew  his  moral  and  spiritual 
strength. 

Street  railroads  are  compelled  to  operate  always — nights,  days 
and  Sundays.  Sunday,  the  day  that  others  rest,  is  the  day  upon 
which  the  street  railroad  man  has  to  work  the  hardest,  and  this 
he  does  for  his  fellow  men.  enabling  those  who  are  so  inclined  to 
attend  to  their  religious  duties,  and  others  to  reach  places  of 
pleasure  and  recreation.  I  take  it  that  were  it  not  for  the  sup- 

posedly corrupt  and  sinful  street  railroad  man  but  few  of  our 
churches  in  the  cities  would  flourish  to  any  great  extent.  Even  the 
pastors  of  many  of  them  are  compelled  to  use  the  street  railways 
on  Sunday,  and  doubtless  but  few  of  them  ever  think  of  the  fact 
that  it  is  at  the  sacrifice,  to  some  extent,  of  human  souls  that  they 
are  enabled  so  to  do. 

In  view  of  what  I  have  already  said,  and  the  actual  exi)erience  of 
many  of  you,  I  beg  of  you  to  think  kindly  of  the  poor  street  rail 
road  man.  Think  of  the  example  that  is  set  him  by  the  public,  in 
his  everyday  communication  with  them.  Think  of  the  many  out- 

rages that  he  has  to  bear  with  patience.  Think  of  how  he  must 
stand  and  allow  himself  to  be  called  a  thief,  without  an  opportunity 
nf  resenting  it,  except  at  the  risk  of  being  called  a  blackguard  and 
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placed  under  arrest.  Think  of  how  he  is  daily  expected  to  receive 
the  slap  on  one  cheek  and  turn  the  other.  Think  of  how  many 
duties  he  is  required  to  perform  under  the  most  trying  circum- 

stances, and  yet  be  pleasant  and  affable.  Think  of  how  he  is  to  be 
all  things  to  all  people,  and  never  lose  his  temper.  Think  of  how 
he  is  obliged  to  accept  the  severe  and  harsh  utterances  of  an  arbi- 

trary public,  aimed,  whether  rightfully  or  not,  against  the  company 
for  which  he  is  working,  and  notwithstanding  all  this  to  be  always 
gentlemanly,  attentive  and  polite  to  all,  and  to  keep  it  up  every  day 
in  the  year,  with  hardly  an  opportunity  of  receiving  a  kind  word  or 
thought  for  his  good.  When  you  think  of  all  these  things  seri- 

ously, I  believe  that  you  will  agree  with  me  that  there  is  a  great  field 
open  for  the  street  railway  branch  of  the  Y.  M.  C.  A.,  and  I  know 
that  you  will  give  it  the  benefit  of  your  best  thought,  your  best 
work  and  prayers,  that  it  may  be  put  into  the  hearts  of  those  in 
charge  of  street  railways  to  see  that  a  branch  is  organized  in  their 
city,  and  the  larger  the  city,  let  me  say,  the  more  necessary  is 
the  work. 

To  such  people  as  myself  and  those  I  represent  the  Y.  M.  C.  A, 
is  pre-eminently  qualified  and  organized  for  our  benefit.  Through 
its  officers  and  active  members  it  has  an  opportunicy  of  entering  in- 

to the  lives  of  all  classes  and  conditions  of  men,  college  students, 
colored  men,  Indians,  soldiers,  sailors,  railroad  men,  and,  in  fact, 
men  of  every  color  and  vocation  of  life.  With  all  of  them  it  has  so 
far  had  an  uninterrupted  success,  and  why  may  not  the  same  suc- 

cess attend  the  work  among  our  street  railroad  men? 
In  the  second  place  let  me  say  that  the  Y.  M.  C.  A.,  with  its 

complete,  thoroughly  tried  and  efficient  methods  of  work,  with  its 
international  and  State  committees  and  its  local  associations — all 
of  which  add  to  the  strength  of  any  point  where  this  or  similar 
work  may  be  instituted — is  particularly  qualified  for  work  among 
our  class  of  people. 

Again,  this  wonderful  institution,  whose  organization  I  believe  is 
second  to  none  in  the  world,  save,  perhaps,  the  Catholic  Church,  is 
constantly  making  a  specialty  of  hunting  up  men  for  its  secretary- 

ships, training  and  equipping  them  for  the  noble  work  by  teaching 
them  to  approach  the  veriest  sinner  in  somewhat  his  own  language, 
and  still  doing  effective  work  with  and  for  him  in  the  direction  of 
increasing  his  moral  responsibility  if  not  his  religion.  It  must  also 
not  be  forgotten  that  the  history  of  this  association  has  thoroughly 
demonstrated  the  fact  that  while  it  is  distinctively  a  religious 
organization,  it  is  not,  as  I  have  said  before,  sectarian,  having  with- 

in its  membership  men  of  widely  divergent  thought  and  creed, 
and  in  this  connection  it  may  be  well  to  state  that  I  am  informed 
that  more  than  half  the  men  belonging  to  the  Y.  M.  C.  A.  are  not 
members  of  any  church,  either  Protestant  or  Catholic,  and  that 
among  those  who  have  church  relationship,  more  members  are 
connected  with  the  Catholic  Church  than  with  any  two  Protestant 
denominations. 

Now,  as  to  our  work  in  Rochester.  Early  in  the  spring  of  1002 
the  street  railway  company  which  I  have  the  honor  to  represent 
decided,  through  its  board  of  directors,  that  we  should  make  an 
attempt  to  attract  our  motormen  and  conductors,  when  not  at  work, 
from  idleness,  liquor,  gambling,  etc.  Let  me  explain,  for  the  benefit 
of  many  of  my  hearers  who  probably  will  not  understand  why 
-.uch  conditions  should  exist,  that  in  addition  to  our  regular  men, 
who  operate  our  regular  cars,  we  are  obliged  to  keep  on  hand  at 
our  car  stations  enough  men  to  man  cars  for  any  occasion,  and  at 
any  time.  Men  are  often  taken  sick  or  are  called  away  on  account 
of  sickness,  which  also  makes  this  extra  force  necessary,  but  prob- 

ably the  greatest  reason  is  the  changeableness  of  the  weather,  which 
can  be  depended  upon  for  but  a  few  hours,  so  that  we  are  often 
obliged,  on  account  of  rain  or  storm,  to  put  into  operation  50  per 
cent  more  cars  within  the  space  of  twenty  or  thirty  mmutes.  and  ii 
we  do  not  have  the  men  on  hand  to  take  charge  of  these  cars,  very 
bad  service  would  result.  Thus  it  is  absolutely  necessary  in  the 
street  railway  business  to  have,  during  the  hours  of  service,  enough 
men  in  waiting  to  meet  almost  any  emergency,  and  it  is  these  men 
that  our  company  sought  to  attract  and  amuse.  At  a  very  large 
cost  we  fitted  up  a  billiard-room,  reading-room,  bathroom,  bowling 
alley,  etc.,  our  intention  being  to  run  the  rooms  ourselves  in  an 
orderly  manner,  but  without  rcg:ird  to  religion,  ethics  or  liish 
moral  instruction. 

The  city  secretary  of  the  Young  Men's  Christian  Association heard  of  what  we  were  doing  and  called  upon  me,  setting  forth  the 
nature  of  the  methods  of  his  association,  and  indicating  what  they 

were  doing  among  steam  railroad  men,  which  enabled  me  at  once 
to  grasp  the  idea  of  the  necessity  and  probable  success  of  such  a 
work  among  our  own  men,  but  the  question  was  as  to  how  it  could 

be  applied,  from  the  fact  that  street  railway  men  are  of  somewhat 

different  temperament  and  knowledge  from  sten"?  railroad  men. 
their  duties  being  vastly  more  confining,  etc.  After  giving  the 

question  du,-  consideration  I  decided  to  make  at  least  ilu-  attempt, 
;ind  with  the  aid  of  Mr.  Starritl,  llie  ctly  secretary,  we  secured 
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the  services  of  Mr.  Moiitignani,  our  present  secretary  (who  is 
here  to-day),  and  under  his  administration,  with  what  aid  I  could 
give  him,  we  have  succeeded  in  estabHshing  a  Hve,  up-to-date  and 
growing  branch,  with  a  membership  of  over  125  men,  who  have 
come  into  the  association  of  their  own  free  will  and  accord.  Re- 

ligion is  not  pressed  upon  them,  at  the  same  time  they  are  far 
enough  advanced  so  that  many  religious  meetings  are  held.  A 
generally  good  influence  prevails  in  the  rooms,  and  where,  at  one 
time,  could  be  heard  scarcely  anything  but  vile  words  and  blas- 

phemy, now  it  is  very  much  out  of  place  for  the  men  to  say  any- 
thing of  the  kind.  In  fact  the  whole  moral  tone  of  our  men  has 

been  raised  in  this  way.  Furthermore,  I  am  very  much  pleased  to 
report  that  out  of  five  or  six  saloons  and  loafing  places  in  the 
neighborhood  of  our  rooms,  one  has  already  been  compelled  to 
abandon  its  business,  as  our  men  were  not  patronizing  it  so  much. 
I  notice  that  those  remaining  are  very  much  milder  in  their  form 
than  they  were,  and  I  think  it  is  only  a  question  of  time  when 
more  of  them  will  go  out  of  business. 

I  cannot  close  my  remarks  without  most  heartily  endorsing  the 
work  of  the  Y.  M.  C.  A.  in  general,  and  recommending  most 
earnestly  to  the  attention  of  managers  of  street  railways  the  ne- 

cessity of  their  joining  in  this  work.  From  a  financial  standpoint 
I  am  quite  sure  that  it  will  pay  them.  We  all  want  sober,  moral 
and  religious  men,  and  I  know  of  no  better  instrumentality  ti> 
bring  this  aliout  liian  this  grand  association  which  is  so  well 
equipped  for  the  work,  providing  the  managers  of  the  companies 
with  which  it  is  connected  will  gi\e  it  the  proper  support.  I  think 
that  we  have  in  Rochester  demonstrated  the  practicability  of  an 
institution  of  this  kind,  from  the  fact  that  we  have  increased  from 
nothing  to  125  members  in  nine  months,  and  that  t(j-day  we  are 
receiving  proportionately  more  applications  for  membership  than 
ever  before,  and  the  nmral  standing  of  our  men  is  at  least,  con- 

servatively speaking,  50  per  cent  better  than  it  was  nine  months 
ago. 

I  trust  that  my  humble  utterances,  coming  from  one  who  is 
to  some  extent  a  looker-on  and  not  a  partaker  in  the  great  work, 
may  be  of  some  little  Ix-nefit  to  those  who  are  stronger,  as  well  a^ 
to  those  who,  like  niy.self,  know  very  little  about  professional 
Christianity,  but  con-,iderably  more  of  practical  humanity.  Give  us 
>our  help,  my  brothers,  and  the  street  railways  will  not  only  be  the 
poor  man's  carriage,  hut  the  force  that  will  go  a  long  way  toward 
Christianizing  the  world,  with  it^  daily  lessons  of  patience  ami 
forbearance  to  all. 

 ^♦^  

BY  EMINENT  DOMAIN  IN  MASSACHUSETTS 

As  the  outcome  of  several  petitions  which  ha\e  1)een  presented 
lo  the  Massachusetts  Legislature,  the  joint  committee  on  street 
railways  of  that  body  has  evolved  a  bill  to  enable  Aldermen  and 
Selectmen  to  authorize  street  railway  companies  to  take  land  for 
certain  purposes.  The  bill  provides  that  any  street  railway  com- 

pany organized  under  the  laws  of  this  Commonwealth  may  apply 
to  the  Board  of  Aldermen  of  any  city  or  to  the  Selectmen  of  any 
town  in  which  it  desires  to  take  land,  for  an  adjudication  that 
public  necessity  and  convenience  require  that  certain  land  or  inter- 

ests in  land  be  taken  to  enable  safe  construction.  If  the  board  to 
which  such  application  is  made  finds  in  favor  of  the  petitioner,  the 
company,  upon  complying  with  certain  charter  provisions,  may  ap- 

ply to  the  Board  of  Railroad  Commissioners  for  a  certificate  that 
public  necessity  and  convenience  require  the  construction  of  the 
proposed  railway.  If  the  Railroad  Commissioners,  after  public 
notice  and  a  hearing,  grant  the  certicate  as  prayed  for,  the  peti- 

tioner may  take  in  any  city  or  town  in  the  manner  to  be  stated, 
such  land  or  rights  in  land  as  shall  have  been  so  approved  by  the 
Railroad  Commissioners.    Sections  2,  3  and  4  of  the  bill  provide : 
A  company  acting  under  authority  of  this  act  shall  be  subject  to  all  the 

provisions  of  Sections  88,  91,  98  to  116,,  118  to  120,  123,  and,  if  its  railway 
crosses  a  public  way  or  another  street  railway,  except  where  its  railway  is  con- 

structed within  the  limits  of  another  public  way  crossing,  such  way  or  street 
railway,  it  shall  also  be  subject  to  all  the  provisions  of  Sections  124  to  129.  and 
of  Sections  190  to  195  of  Chapter  111  of  the  Revised  Laws  applicable  to  railroad 
corporations;  provided,  however,  that  wherever  by  said  sections  any  jurisdic- 

tion is  conferred  upon  a  board  of  County  Commissioners,  the  same  shall  in 
the  case  of  a  street  railway  be  exercised  by  the  Board  of  Aldermen  of  the  city 
or  Selectmen  of  the  town  in  wliich  the  land  or  other  property  proposed  to  be- 

taken is  situated. 
A  company  authorized  to  construct  its  railway  at  grade  across  a  public  way 

in  any  place  where  such  crossing  is  not  a  part  of  the  crossing  of  such  way 
by  another  public  way,  and  incidental  to  the  construction  of  the  street  railway 
longitudinally  within  the  limits  of  such  other  public  way,  shall,  in  any  pro- 

ceedings hereafter  begun  for  the  abolition  of  such  grade  crossing,  be  deemed 
and  considered  as  a  railroad  corporation  under  the  provisions  of  Sections  149 
to  160  of  Chapter  111  of  the  Revised  Laws  and  of  all  acts  in  amendment  thereof 
and  addition  thereto,  if  such  company  has  taken  any  land  or  other  property 
under  authority  of  this  act;  and  it  may  bring  a  petition,  or  be  made  a  re- 

spondent to  any  petition  brought  by  any  of  the  other  parties  named  in  said 

acts,  in  the  same  way,  and  shall  be  subject  to  tlic  same  liabilities,  as  a  rail- road corporation. 
A  railroad  corporation  may  construct  and  operate,  for  the  convenience  of  pas- 

sengers, and  subject  to  the  provisions  of  Chapter  —  of  the  acts  of  190J, 
for  the  conveyance  of  freight,  any  part  of  its  railroad,  upon  which  it 
uses  only  electricity  as  a  motive  power,  in  a  public  way  or  street  to  such 
extent  and  in  such  cases,  and  subject  to  all  the  liabilities,  restrictions  and 
regulations  applicable  to  street  railways,  as  the  Board  of  Railroad  Commis- 

sioners shall  approve  as  consi  tent  with  public  necessity,  convenience  and 
safety;  provided,  it  shall  have  first  obtained  locations  in  such  public  way, 
in  the  same  manner  as  is  provided  by  law  for  street  railway  locations.  To 
the  extent  that  a  railroad  is  constructed  in  a  public  way  it  shall  be  deemed 
a  street  railway,  and  shall  be  subject  to  all  laws  applicable  to  street  railways 
and  to  the  alteration  and  revocation  of  street  railway  locations. 

Sec.  5.  This  act  shall  take  effect  upon  its  passage,  but  shall  not  enlarge  the 
extent  or  purposes  for  which  a  street  railway  may  be  constructed  or  operated 
riutside  the  limits  of  public  ways  as  defined  and  limited  in  Sections  9  and  29 
■  )f  Chapter  112  of  the  Revised  Laws. 

NOTICE  OF  THE  ACCOUNTANTS'  CONVENTION 

I^resident  H.  J.  Davies  and  Secretary  W.  B.  Brockway,  of  the 
-Street  Railway  Accountants'  Association,  have  issued  a  circular 
in  regard  to  the  Saratoga  convention  of  the  association.  The 
circular  is  as  follows: 

"The  seventh  annual  convention  of  this  association  will  be  held 
in  the  Grand  Union  Hotel,  Saratoga,  N.  Y.,  Sept.  2,  3  and  4,  1903, 
which  hotel  will  also  be  headquarters  for  this  ineeting  and  for  the 
.American  Street  Railway  Association,  which  will  be  held  at  the 
same  time  and  place.  While  the  hotel  is  one  of  the  largest  in 
the  world,  and  there  are  other  large  and  good  hotels  in  Saratoga, 
it  is  wise  to  make  reservations  for  rooms  at  once  that  no  disap- 

pointment may  be  had. 
"Following  our  usual  plan,  the  programme  is  not  announced  in 

full  at  this  time,  but  the  completion  of  present  purposes  will  make 
;i  programme  containing  papers  to  be  read  which  will  be  strong  and 
mteresting.  Provision  has  been  made  for  the  interurban  rail- 

ways, and  they  will  be  as  fully  interested  as  those  strictly  urban. 
"There  will  be  three  half-day  sessions,  the  afternoons  being  as- 

signed to  the  exhibits  and  entertainment.  This  change  will  be 

very  acceptable,  as  it  serves  to  break  the  'all  work — no  play' features  of  the  last  two  or  three  years. 
"Arrangements  for  railroad  rates  and  the  full  programme  will 

be  announced  in  another  circular  to  be  issued  about  a  month  be- 
fore the  convention. 

"While  any  time  is  a  good  time  to  join  with  us,  as  there  is  no 
best  time  for  good  work,  now  is  a  particularly  fortunate  time, 
for  the  reason  that  it  gives  the  benefits  of  participation  in  the 
coming  convention.  There  is  something  tangible  in  the  discus- 

sions of  subjects  by  and  with  men  in  your  own  frame  of  mind, 
and  the  personal  contact  with  them  and  they  with  you  brings 
results  always.  The  accountant  of  an  electric  railway  occupies  a 
peculiar  position,  in  that  there  is  rarely  more  than  one  of  him  in 
a  town,  and  he  always  has  to  get  his  exchange  of  personality  by 
visiting  or  being  visited.  This  convention  gathers  together  ac- 

countants from  all  parts  of  North  America,  more  than  you  have 
time  to  visit  in  a  year,  and  then  it  depends  upon  yourself  how 
much  you  absorb. 
"An  application  blank  is  enclosed  for  your  use.  If  your  com- 

pany is  a  member  now,  get  some  other  company  to  join.  If  your 
company  is  not  a  member  now,  it  is  a  paying  investment  to  fill  it 
out  and  send  it  to  the  secretary. 
"New  companies  will  receive  sets  of  the  back  reports  as  long 

as  they  last,  which  of  itself  is  a  good  investment." 

SYSTEM  OF  PENSIONS  AT  WASHINGTON 

General  George  H.  Harries,  vice-president  of  the  Washington 
Railway  &  Electric  Company,  of  Washington,  D.  C.  on  behalf  of 
the  officers  and  directors  of  the  company,  announced  Monday,  April 
20,  at  a  reception  tendered  to  Mr.  R.  E.  Lee,  retiring  superin- 

tendent of  the  company,  that  the  directors  had  decided  to  pension 
every  employee  of  the  road  who  becomes  incapacitated  after  twenty 
years'  service.  The  details  of  the  plan  by  which  the  pensions  will 
be  granted  to  the  employees  have  not  yet  been  worked  out  by  the 
officers  of  the  company,  but  it  is  promised  that  the  matter  will  re- 

ceive the  earliest  attention  of  those  in  whose  hands  it  has  been 
placed,  and  they  will  make  public  announcement  of  the  progress  as 
soon  as  possible. 

As  far  as  disclosed  by  Mr.  Harries  the  company  intends  to  retire 
men  who  have  served  faithfully  for  twenty  years  on  a  certain  per- 

centage of  the  average  yearly  pay  earned  by  them  during  the  fifteen 
years  previous  to  retirement. 

J 
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THE  ORGANIZATION  OF  THE  LONDON  SUBWAY 
COMPANY 

Subject  to  slight  changes,  the  details  are  announced  of  the 
organization  of  the  parent  company  which  will  absorb  and  man- 

age the  five  underground  roads  of  London  acquired  by  the  Speyer 
and  Yerkes  interests.  The  name  of  the  company  will  be  the  Un- 

derground Electric  Railways  Company  of  London,  Ltd.  The 
capital  will  be  £5,000,000  ($25,000,000)  of  which  50  per  cent 
has  been  paid  in,  the  remainingi  50  per  cent  being  subject  to  call. 
The  articles  of  association  provide  that  for  a  period  of  ten  years 
the  majority  of  the  board  of  directors  shall  be  named  by  Speyer 
Brothers,  of  London  ;  Speyer  &  Company,  of  New  York,  and  the 
Old  Colony  Trust  Company,  of  Boston.  The  first  board  of 
directors  will  consist  of  the  following :  James  Speyer,  T.  J. 
Coolidge,  Jr.,  James  A.  Blair,  James  H.  Hyde,  L.  F.  Loree, 
Robert  H.  McCurdy,  Charles  A.  SpofTord,  The  Right  Hon.  Lord 
Farrer,  Major  Ernest  St.  Clair  Pemberton,  Walter  Abbott,  Frank 
Dawes,  Charles  J.  C.  Scott,  Edgar  Speyer,  Henry  Teixeira  de 
Mattos. 

Charles  T.  Yerkes  will  be  chairman  nf  the  board. 
The  policy  of  the  company  probably  will  be  to  control  different 

companies  through  traffic  agreements  and  ownership  of  securities, 
or  both,  the  bulk  of  the  actual  capital  to  defray  the  cost  of  con- 

struction of  each  of  the  roads  being  obtained  through  the  sale  of 
guaranteed  securities  of  the  subsidiary  companies,  the  interest  nr 
dividends  being  guaranteed  by  the  parent  company. 
The  capital  of  the  parent  company  is  necessary  to  finance  the 

subsidiary  companies  until  their  respective  securities  have  been 
marketed,  and  to  give  the  proper  stability  to  the  parent  company 
in  order  to  make  it  a  satisfactory  guarantor  company.  The  sur- 

plus earnings,  over  and  above  the  guaranteed  interest  and  divi- 
dends, on  the  sub-company  securities  will  constitute  the  chief 

source  of  income  of  the  parent  company.  Another  source  of  ni- 
come  will  be  in  the  ownership  of  ordinary  shares  obtained  thmugh 
the  profit  of  construction  of  sub-companies. 

The  new  company  now  controls  the  Metropolitan  District  Rail- 
way, which  is  a  shallow  subway  and  surface  road,  owning  its  right 

of  way  in  fee.  In  addition  the  new  company  is  building  three  deep 
level  tube  roads:  namely,  the  Baker  Street  &  Waterloo,  Great 
Northern.  Piccadilly  &  Brompton,  and  the  Charing  Cross.  Euston 
&  Hampstead.  It  also  controls  the  LInited  Tramways  Company, 
with  many  miles  of  surface  roads  running  in  a  general  westerly 
direction  from  around  Shepherd's  Bush  and  Hammersmith. 

Of  the  Metropolitan  District  Railway  over  one-half  of  the  ordi- 
nary stock  will  be,  on  the  completion  of  the  work  under  way, 

owned  by  the  parent  company,  and  the  voting  power  of  a  large 
amount  of  the  preference  stock  has  been  secured  under  a  guar- 

antee. The  guarantee  begins  at  i  per  cent  per  annum  the  first 
year  on  the  deposited  stock,  and  runs  up  to  a  limit  of  3;-^  per 
cent  after  some  six  years.  Surplus  earnings  above  the  guaranteed 
amount  go  to  the  parent  company.  This  railway  is  now  being 
electrically  equipped.  It  is  expected  that  this  work  can  be  finished 
before  the  end  of  1904. 

ARBITRATION  IN  CHICAGO 

Union  employees  of  I  he  Chicago  City  Railway  Company  having 
made  certain  complaints  regarding  the  treatment  they  were  receiv- 

ing, the  matters  were  submitted  to  a  board  of  arbitrators  according 
to  the  agreement  made  between  the  company  and  men  last  spring. 
The  matters  passed  upon  were  mainly  details  of  no  general  interest, 
but  the  following  two  paragraphs  from  the  decision  of  the  board 
show  the  lines  on  which  it  was  carried  out : 

"That  in  the  matter  of  union  and  non-union  men,  the  board  de- 
cides that  to  maintain  harmony  between  employer  and  employees, 

which  is  indispensable  to  efficient  work  and  good  service,  the  com- 
pany shall  not  discriminate  against  members  of  the  union  and  em- 

ployees that  are  not  members,  either  in  the  matter  of  appointments 
or  in  the  matter  of  transfer  or  promotion,  and  shall  lay  no  obstacle 
in  the  way  of  peaceable  and  lawful  endeavor  to  strengthen  the 
union  or  enlarge  its  membership. 
"The  board  decides  that  the  union  shall  not  discriminate  be- tween its  own  members  and  their  fellow  employees  who  are  not 

members  of  the  union  by  boycott  or  otherwise,  and  shall  pursue  only 
peaceable  and  lawful  methods  to  extend  its  influence  and  increase 
its  member'-hii).  Both  the  officers  of  the  company  and  the  members of  the  union  slnall  endeavor  to  maintain  amicable  relations  to  onr 
another  in  a  frank  and  manly  spirit  of  mutual  good  will  and  cordial 
confidence." 
The  arbitration  board  consisted  of  W.  Prniliss,  chosen  by  llie 

men  ;  N.  C.  Scars,  chosen  by  the  company,  and  Dr.  E.  G.  Hirsch, 

CHANGE  IN  JERSEY  LAWS 

Governor  Murphy  has  signed  House  bill  No.  58,  known  as  a 
codification  of  the  railroad  laws  of  the  State,  superseding  all  laws 
heretofore  applying  to  steam  railways  within  the  State  of  New 
Jersey.  It  is  of  especial  interest  to  electric  railways,  inasmuch  as  it 
specifically  provides  that  either  steam  or  electricity  may  be  used 
as  a  motive  power.  This  has  been  supposed  to  be  the  case,  hereto- 

fore, but  has  never  been  made  clear  under  the  law.  Under  this 
law  electric  railroad  companies  may  condemn  lands  either  for  the 
line  itself,  or  for  terminals,  or  any  purpose  connected  with  the 

railroad's  operation.  Bridges  may  also  be  built  across  the  Dela- 
ware River  without  legislative  consent.  Practically  all  the  new 

companies  operating  electric  railroad  have  traction  charters,  al- 
though there  are  three  or  four  using  steam  charters  The  trac- 

tion act  of  the  State  allows  companies  to  condemn  lands  to  a  width 
of  60  ft.,  and  is  believed  to  admit  of  carrying  freight,  but  this  latter 
feature  has  never  been  made  clear.  Under  a  steam  railroad  charter 
an  electric  railway  may  now  not  only  perform  all  the  functions  of  a 
steam  or  electric  railway,  but  it  may  build  tracks  upon  the  streets 
of  any  city,  excepting  those  of  the  first  class,  provided  the  property 
owners  consent.  It  also  provided  that  these  consents  may  be 
secured  by  condemnation  of  property  fronting  on  such  streets.  Still 
another  feature  provides  that  lands  and  property  which  are  after- 

ward not  needed  by  the  railroad  company  may  be  resold.  This 
would  enable  a  company  to  build  through  a  street  by  condemning 
the  properties  of  all  those  who  refused  to  grant  the  right,  and 
after  the  right  was  once  secured,  these  properties  might  again  be 
sold,  and  whether  or  not  the  company  would  be  the  loser  would 
depend  upon  how  sharp  it  was  in  the  final  real  estate  deal.  A 
track  thus  built  upon  a  street  could  be  used  for  running  over  it 
passenger  and  freight  trains  and  steam  and  electric  locomotives. 
To  a  suburban  electric  road  in  the  State  of  New  Jersey,  where  only 
one  or  two  cities  are  to  be  entered  upon  by  way  of  a  street,  the 
new  law  is  a  new  thing.  Some  of  its  features  have  been  criticisefl 
as  giving  too  much  power  to  railroad  companies,  but  be  that  as 
it  may  there  is  no  question  but  that  steam  and  electric  railways 
are  having  a  comparatively  easy  time  of  it  under  the  New  Jersey 
law. 

LARGE  ENGINEERING  BUILDING  IN  NEW  YORK 

The  announcement  was  made  this  week  of  an  offer  by  Andrew 
Carnegie  to  give  $1,000,000  for  the  erection  of  a  suitable  engineer- 

ing building  for  the  use  of  the  national  associations  of  electrical, 
civil,  mechanical  and  mining  engineers,  and  other  similar  bodies 
in  New  York.  The  offer  was  extended  directly  by  Mr.  Carnegie 

to  the  four  bodies  mentioned  and  to  the  Engineers'  Club,  and  con- 
templates the  erection  of  a  building  of  this  kind  on  land  to  be  fur- 

nished by  the  societies. 
The  functions  of  such  a  building  would  be  numerous.  It  would 

include  among  other  features  a  large  assembly  hall  to  be  available 
for  lectures  and  for  holding  general  conventions  of  engineering 
societies:  a  number  of  halls  to  accommodate  smaller  audiences, 
suitable  for  monthly  meetings  of  the  societies:  a  common  libra  y, 
reading  and  writing  rooms,  and  the  administration  rooms  of  the 
several  societies.  It  would  also  include  facilities  for  serving 

lunches  or  dinners,  with  a  cuisine  common  to  the  Engineers' 
Club.  The  site  selected  for  the  building  is  on  Thirty-Ninth  Street 
and  Fortieth  Street,  between  Fifth  Avenue  and  Sixth  Avenue,  a 
point  which  is  ideally  central.  Another  advantage  of  this  site  is 
that  it  will  be  adjoining  the  new  public  library  in  New  York,  a 
feature  which  appealed  especially  to  Mr.  Carnegie. 
The  offer  has  been  officially  brought  up  for  action  before  the 

societies  mentioned  and  also  before  the  Engineers'  Club.  It  is 
proposed  that  each  of  the  four  societies  and  the  Engineers'  Club 
shall  purchase  the  land  for  the  building,  and  for  which  Mr.  Car- 

negie has  already  secured  options,  and  shall  convey  them  to  the 
other  societies  as  tenants  in  common.  There  will  then  be  a 
committee  composed  of  the  president  and  two  other  members  of 
each  of  the  organizations,  to  oversee  the  erection  and  adminis- 

tration of  the  building.  The  expense  of  administration  will  lie 
divided  between  the  societies  according  to  the  floor  space  occupied 

by  each;  provision  will  also  be  made  for  such  other  engineering- 
bodies  as  are  located  in  New  York  or  who  care  to  meet  in  the  city, 
and  who  desire  to  utilize  the  building  or  any  part  of  it,  as  the  audi- 

torium, and  it  is  thought  that  many  of  the  large  national  organiza- 
tions will  take  advantage  of  this  0[>portunity  fur  their  n.ilidnni 

conventions. 

The  plan  proposed  does  not  cdnlenipl.-ite  any  amalg.iniatinu  nf 
the  societies  mentioned.  The  iiiellmd  tC)  be  adopted  by  each 
society  for  financing  its  portion  of  the  expenses  will  necessarily 
be  determined  by  itself, 
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EXTENDING  A  LONG  ISLAND  SYSTEM 

The  New  York  and  Long  Island  Traction  Company,  now  op- 
erating about  135^  miles  of  line  in  Nassau  County,  N.  Y.,  and 

whose  system  was  described  in  detail  in  the  Street  Railway 
Journal  for  June  28,  1902,  is  securing  the  last  of  a  number  of 
franchises  for  the  construction  of  about  16  miles  of  line  in  order  to 
make  direct  connections  between  Mineola  and  Jamaica,  Hemp- 

stead and  Jamaica,  and  along  the  south  shore  between  Freeport 
and  the  Borough  of  Brooklyn.  At  present  the  company  has 
pending  before  the  city  authorities  of  New  York  an  application 
for  the  right  to  build  over  four  routes  and  two  branches,  part 
of  which  will  be  over  private  right  of  way.  Franchises  have  al- 

ready been  secured  from  the  various  local  authorities  for  two  other 
lines.  The  first  of  these  is  from  Mineola  westerly  along  the 
Jericho  turnpike  to  the  city  line  of  New  York.  This  franchise, 
however,  is  inoperative  until  the  company  shall  secure  from  the 
Citjr  of  New  York  a  franchise  extending  the  same  to  Jamaica. 
The  second  franchise  provides  for  the  construction  of  a  line 
from  Freeport  westerly  through  various  villages  and  over  a 
private  right  of  way  along  the  northerly  side  of  the  conduit  line 
of  the  Brooklyn  Water  Works,  to  the  city  line  of  New  York  at 
Rosedale.  The  road  west  from  Freeport  is  now  under  construc- 

tion, and  is  being  rapidly  rushed  to  completion.  About  the  middle 
of  this  month  the  company  expects  to  start  work  on  a  new  power 
house  at  Rockville  Center. 

 •^♦^  

INTERURBAN  SYSTEM  EVENTUALLY  BETWEEN  DETROIT 
&  CHICAGO 

W.  A.  Boland,  of  New  York,  who  is  in  control  of  several  electric 
railway  properties  now  in  operation  and  also  under  construction 
between  Detroit  and  Chicago,  has  recently  made  an  important 
ricquisition  to  his  operations  in  Michigan  by  forming  a  new  syndi- 

cate composed  of  some  of  the  strongest  financial  men  in  the 
country,  among  whom  are  William  Halls,  Jr.,  vice-president  of  the 
Hanover  National  Bank  of  New  York;  W.  N.  Coler  &  Company, 
of  New  York;  N.  S.  Potter,  of  the  Jackson  City  Bank,  Jackson, 
Mich.,  and  W.  N.  Coler,  Jr. 

The  road  now  under  construction  from  Jackson  to  Battle  Creek, 
in  which  Spitzer  &  Company,  of  Toledo  and  New  York,  are 
largely  interested,  will  be  in  operation  by  June  i,  and  it  is  in- 

tended by  the  new  Boland  syndicate  to  complete  the  road  now 
under  construction  from  Jackson  east  to  Ann  Arbor,  Plymouth 
and  Detroit.  Under  this  section  is  to  be  consolidated  the  Jackson 
&  Suburban  Traction  Company,  the  Wolf  Lake  Railway  &  Resort 
Company,  the  Jackson  &  Ann  Arbor  Railway  Company,  and  the 
Detroit,  Plymouth  &  Northville  Railroad  Company,  Traffic  ar- 

rangements have  already  been  perfected  with  the  Jackson  & 
Battle  Creek  Traction  Company,  and  by  Jan.  i  a  continuous  line 
from  Detroit  to  Battle  Creek  will  be  in  operation,  a  distance  of 
122  miles. 
The  road  is  being  built  on  private  right  of  way  outside  of  the 

cities  and  villages  with  a  regular  steam  railroad  bed,  using  the 
third-rail  construction.  It  is  claimed  by  the  parties  interested 
that  it  will  be  one  of  the  most  modern  interurban  roads  that  has 
ever  been  constructed,  Mr,  Boland  intends  to  carry  out  his  orig- 

inal idea  and  extend  the  line  to  Chicago,  which  will  make  a  total 
distance  of  28s  miles, 

STATE  EXPERT'S  REPORT   ON  BROOKLYN  RAPID 
TRANSIT 

Charles  R.  Barnes,  electrical  expert  of  the  State  Board  of  Rail- 
road Commissioners,  has  submitted  a  supplemental  report  to  that 

body  showing  that  the  Brooklyn  Heights  Railroad  Company  was 
complying  with  the  orders  of  the  Commissioners.  The  report 
says  that  the  first  4000-hp  unit  in  the  Third  Avenue  station  has 
been  operating  since  March  22,  and  the  second  will  soon  be  ready. 
The  4000-hp  generator  for  Kent  Avenue  station  will  be  placed  in 
service  about  May  15,  as  a  result  of  former  orders.  A  form  is 
issued  by  the  company  on  which  conductors  record  the  car  and 
trip  number,  destination,  running  time,  etc.  The  inspectors  re- 

ceive a  form  on  which  they  answer  questions  as  to  maintenance 
of  headway,  condition  of  cars,  lack  of  service,  etc. 

Plans  are  being  prepared  for  enlarging  the  Kent  Avenue  sta- 
tion, and  the  company  will  also  erect  a  coal  storage  plant  next  to 

the  Third  Avenue  station. 
In  general  Mr.  Barnes  finds  that  there  has  been  a  marked  im- 

provement in  the  company's  service,  and  the  completion  of  the 
new  power  plants  will  obviate  the  need  for  buying  power  from 
other  companies. 

THAT  STEAM-ELECTRIC  CROSSING  HGHT  AT 
YARDVILLE,  PA. 

The  Trenton  Street  Railway  Company,  of  Trenton,  N.  J.,  has 
again  been  refused  the  right  to  cross  the  Pennsylvania  Railroad 
tracks  at  Yardville,  5  miles  from  Trenton.  Vice-Chancellor  Reed, 
before  whom  the  hearing  took  place,  has  filed  an  opinion,  in 
which  he  holds  that  the  Trenton  Company  has  failed  to  have 
recorded  the  rights  of  way  along  the  route.  The  fight  has  been 
in  the  courts  for  several  years,  and  unless  the  higher  courts  re- 

verse the  decision  of  the  Vice-Chancellor  the  Trenton  Company 
seems  practically  stranded,  so  far  as  the  Yardville  crossing  is  con- 

cerned. The  road  was  extended  some  years  ago  from  the  Tren- 
ton city  line  to  Harrison  Avenue,  Broad  Street  Park,  and  from 

there  to  White  Horse  and  Yardville.  A  crossing  of  the  Pennsyl- 
vania Company's  Camden  &  Amboy  Division  was  sought  at 

Yardville  in  order  that  the  Trenton  Company  might  be  extended 
on  through  the  town  and  to  Crosswicks  and  Allentown,  a  few 
miles  further  on.  After  carrying  the  case  through  all  the  courts 
of  the  State  the  fight  was  lost  because  the  company  had  failed  to 
accept  the  Hamilton  Township  ordinance  granted  for  an  exten- 

sion in  Broad  Street  Park,  and  the  White  Horse  and  Yardville 
extensions  were  further  extensions  of  this  line.  Because  of  the 
illegality  of  this  section  the  court  held  that  the  extension  to  Yard- 

ville was  also  illegal,  and  consequently  the  company  had  no  legal 
standing  such  as  would  be  necessary  in  order  to  apply  for  the 
crossing.  After  this  failure  the  Trenton  Street  Railway  Company 
made  application  to  Hamilton  Township  in  the  name  of  its  sub- 

sidiary company,  the  Mercer  County  Traction  Company,  for  the 
right  to  build  a  line  from  Yardville  across  the  Pennsylvania  Rail- 

road to  Broad  Street  Park.  The  township  granted  this  right,  the 
company  accepted  it,  and  the  road  was  then  purchased  by  the  Mer- 

cer County  Traction  Company.  (The  court  had  already  declared 

that  the  Trenton  Company's  line  from  Broad  Street  Park  to  Yard- 
ville did  not  exist  so  far  as  records  showed,  legally),  and  a  new  ap- 

plication made  for  a  crossing.  The  Pennsylvania  Company  claimed 
that  the  Mercer  County  Traction  could  not  legally  occupy  the 
same  right  of  way  as  that  already  held  by  the  Trenton  Company, 
but  the  court  ruled  otherwise,  because  of  the  non-existence  (tech- 

nically) of  the  former  line.  Now  the  Court  of  Chancery,  through 
Vice-Chancellor  Reed,  holds  that  the  present  line  has  no  legal  ex- 

istence because  no  property  owner  consents  have  been  filed  cov- 
ering the  proposed  (or  rather  existing)  route.  This  leaves  the 

company  in  a  bad  fix,  and  it  is  probable  that  only  a  steam  rail- 
road charter  and  the  building  of  a  partly  new  line  will  over- 
come the  difficulty.  The  crossing  is  one  that  is  desired  by  all  the 

people  of  the  towns  affected. 

BUREAU  OF  EXPERT  INVESTIGATION  AND  CONSTRUCTION 

James  B,  Cahoon,  formerly  general  manager  of  the  Elmira 
Street  Railway.  Lighting  and  Water  System,  and  ex-president  of 
the  National  Electric  Light  Association,  has  organized  a  com- 

pany with  the  above  title  to  undertake  the  critical  examination 
and  valuation  of  all  kinds  of  properties  and  projected  enterprises. 
The  company  is  prepared  to  undertake  the  investigation  of  cor- 

porate charters,  franchises,  patents,  etc,  the  conducting  of  tests, 
the  preparation  of  plans  and  specifications  for  all  classes  of  work, 
the  supervision  of  contracts,  and  the  organization  and  manage- 

ment of  properties  with  a  view  to  securing  the  highest  degree 
of  economy  and  the  maximum  of  returns. 

Mr.  Cahoon  has  secured  an  expert  board  of  engineers  to  assist 
him  in  carrying  out  the  work  of  the  company,  including  the  fol- lowing: 

Electrical  and  mechanical  engineers,  Horatio  A,  Foster,  Frank 
B,  Rae,  George  T,  Hanchett,  Thorburn  Reid;  hydraulic  en- 

gineers, George  W,  Birdsall,  Ira  H,  Carpenter;  civil  and  mining 
engineers,  M,  H.  Alberger,  Walter  A.  Calhoun;  chemist.  Dr. 
William  McMurtrie:  counsel,  Cecil  Higgins,  Joseph  T.  Brown, 
Jr.;  patents  and  patent  laws,  Howard  P.  Dennison,  Thomas  J. 

Johnston, The  offices  of  the  company  will  be  at  35  Nassau  Street,  New York. 
 ♦-♦-»  

TO  ARBITRATE  THE  NEW  YORK  SUBWAY  STRIKE 

The  strike  of  the  rockmen  and  excavators  who  have  held  up 
the  work  on  the  New  York  subway  since  May  i  was  called  off 
Tuesday  afternoon.  The  contractors  and  representatives  of  the 
Central  Federated  Union  and  the  union  of  rockmen  and  exca 
vators  met  and  agreed  to  submit  the  questions  in  dispute  to  ar- 

bitration.   Pending  the  further  negotiations  all  of  the  men  are 



May  9,  1903.] STREET  RAILWAY  JOURNAL. 

72X 

to  return  to  work  at  once.  Tlie  laborers  in  earth  excavation  de- 
manded an  increase  from  $1.50  to  $2,00  per  day,  while  the  rock- 

men,  who  now  receive  $2  per  day,  demand  $2.50  per  day.  During 
the  strike  there  were  several  small  outbreaks,  but  the  police 
promptly  quelled  the  disturbances. 

 ^>  

MUELLER  MUNICIPAL  OWNERSHIP  BILL 

The  measure  bearing  this  title,  which  cau.sed  such  a  controversy 
in  the  Illinois  Legislature,  and  was  passed  only  after  a  disgraceful 
squabble  in  the  House,  from  which  the  Speaker  was  compelled  to 
retire  precipitately,  may  be  said  to  represent  the  views  of  those  ad- 

vocating city  control  of  traction  matters  in  Chicago,  and  its  passage 
was  urged  by  all  who  have  been  prominently  engaged  in  this  agita- 

tion. It  seems  to  be  the  general  impression  that  the  Mueller  bill 
will  receive  the  Governor's  sanction. 

It  is  known  ofificially  as  "An  Act  to  Authorize  Cities  to  Acquire, 
Construct,  Own,  Operate  and  Lease  Street  Railways,  and  to  Pro- 

vide the  Means  Therefor,"  and  a  summary  of  its  provisions,  with 
abstracts  from  the  text,  follows : 

While  it  is  aimed  to  meet  the  conditions  that  prevail  in  Chicago 
it  may  be  applied  to  smaller  cities.  Section  one  confers  power 
on  all  cities  to  own,  construct,  acquire,  purchase,  maintain  and 
operate  street  railways  within  its  corporate  limits,  and  to  lease 
the  same  to  any  company  incorporated  under  the  laws  of  Illinois 
for  the  purpose  of  operating  street  railways  for  any  period  not 
longer  than  twenty  years. 

But  no  city  shall  proceed  to  operate  street  railways  unless  the 
proposition  shall  first  have  been  submitted  to  the  electors  as  a 
separate  proposition  and  approved  by  three-fifths  of  those  voting. 
It  shall  be  lawful  for  any  such  city  to  take  over  all  or  part  of  such 
street  railwaj's  at  or  before  the  expiration  of  such  grant  upon  such 
terms  and  conditions  as  may  be  provided  in  the  grant,  and  in  case 
this  right  be  not  exercised  by  the  city,  it  may  transfer  the  privilege 
to  any  company  to  operate  a  street  railway  in  the  streets  and  parts 
of  streets  occupied  by  its  grantee  under  the  former  grant,  and  the 
grantee  shall  purchase  and  take  over  the  street  railway  of  the 
former  grantee  upon  the  terms  that  the  city  might  have  taken  it 
over ;  permission  may  also  be  given  for  the  construction  and  opera- 

tion of  a  street  railway  when  tracks  are  already  located  at  the  time 
of  the  making  of  such  grant,  without  the  petition  or  consent  of  any 
of  the  owners  of  the  land  along  the  line. 

Provision  is  made  for  submitting  all  grants  to  popular  vote  upon 
petition  of  10  per  cent  of  the  voters  at  the  last  preceding  mayoralty 
election.  Each  city  has  the  privilege  of  formulating  its  own  rules 
and  methods,  as  well  as  its  system  for  maintaining  the  property 
when  acquired.  The  use  of  steam  as  a  motive  power  is  prohibited 
on  all  railways  obtaining  franchises  under  this  act. 

For  the  purpose  of  acquiring  street  railways  either  by  purchase 
or  construction,  or  for  their  equipment,  the  city  may  borrow  money 
and  issue  its  negotiable  bonds,  provided  the  plan  shall  first  have 
been  approved  by  two-thirds  of  those  voting  thereon.  The  issue 
shall  not  be  in  excess  of  the  cost  to  the  city  of  the  property,  and 
10  per  cent  in  addition  thereto. 

In  case  of  the  leasing  by  any  city  of  any  street  railway  owned 
by  it,  the  rental  reserved  shall  be  based  on  both  the  actual  value  of 
the  tangible  property  and  the  franchise  contained  in  the  lease,  and 
shall  not  be  less  than  a  sufficient  sum  to  )neet  the  annual  interest 
upon  all  outstanding  bonds  or  street  railway  certificates  issued 
by  the  city  on  account  of  the  street  railway. 

Section  two  provides  that  in  lieu  of  issuing  bonds  the  city  may 
issue  interest-bearing  certificates,  to  be  known  as  "street  railway 
certificates,"  which  shall  under  no  circumstances  be  or  become  an 
obligation  or  liability  of  the  city  or  payable  out  of  any  general 
fund  thereof,  but  shall  be  payable  solely  out  of  a  specified  portion 
of  the  revenues  or  income  to  be  derived  from  the  street  railway 
property  for  the  acquisition  of  which  they  were  issued." 

"In  order  to  secure  the  payment  of  any  such  street  railway  certifi- 
cates and  the  interest  thereon  the  city  may  convey,  by  way  of  mort- 
gage or  deed  of  trust,  any  or  all  of  the  street  railway  property 

acquired  or  to  be  acquired  through  the  issue  thereof,  which  mort- 
gage or  deed  of  trust  shall  be  executed  in  such  manner  as  may  be 

directed  by  the  City  Council  and  acknowledged  and  recorded  in 
the  manner  provided  by  law  for  the  acknowledgment  and  record- 

ing of  mortgages  of  real  estate,  and  may  contain  such  provisions 
and  conditions  not  to  conflict  with  the  provisions  of  this  act  as 
may  be  deemed  necessary  to  fully  secure  the  payment  of  the  street 
railway  certificates  describd  therein. 

"Any  such  mortgage  or  deed  of  trust  may  carry  the  grant  of  a 
privilege  or  right  to  maintain  or  operate  the  street  railway  property 
covered  thereby  for  a  period  not  exceeding  twenty  years  from  the 
date  such  property  may  come  into  the  possession  of  any  person 
or  corporation  as  the  result  of  foreclosure  proceedings,  which 
privilege  or  right  may  fix  the  rates  of  fare  which  the  person  or 

corporation  securing  the  same  as  the  result  of  foreclosure  proceed- 
ings shall  be  entitled  to  charge  in  the  operation  of  said  property 

for  a  period  not  exceeding  twenty  (20)  years." 
On  default  of  payment,  the  property  may  be  sold  under  fore- 

closure, the  right  to  operate  being  conferred  upon  the  purchaser  and 
exercised  under  the  same  conditions  and  regulations  as  if  the  grant 
had  been  made  direct  and  had  not  been  acquired  through  fore- 
closure. 

The  provision  for  keeping  and  publishing  accounts  of  the  system 
are  particularly  interesting  and  are  therefore  reproduced  herewith 
entire : 
Every  such  city,  owning,  or  owning  and  operating  street  railways,  shall  keep 

the  books  of  account  for  such  street  railways  distinct  from  other  city  accounts 
and  in  such  manner  as  to  show  the  true  and  complete  financial  results  of  such 
city  ownership,  or  ownership  and  operation,  as  the  case  may  be.  Such  ac- 

counts shall  be  so  kept  as  to  show  the  actual  cost  to  such  city  of  street  rail-- 
ways  owned,  all  costs  of  mairitenance,  extension  and  improvement,  all  oper- 

ating expenses  of  every  description,  in  case  of  such  city  operation,  the 
amounts  set  aside  for  sinking  fund  purposes;  if  water  or  other  service  shall 
be  furnished  for  the  use  of  such  street  railway  without  charge,  the  accounts 
shall  show,  as  nearly  as  possible,  the  value  of  such  service  and  also  the  value 
of  such  similar  service  rendered  by  the  street  railways  to  any  other  city  de- 

partment without  charge;  such  accounts  shall  also  show  reasonable  allowances 
for  interest,  depreciation  and  insurance,  and  also  estimates  of  the  amount  of 
taxes  that  would  be  chargeable  against  such  property  if  owned  by  a  private 
corporation. 
The  City  Council  shall  cause  to  be  printed  annually  for  public  distribution 

a  report  showing  the  financial  results,  in  form  as  aforesaid,  of  such  city  owner- 
ship, or  ownership  and  operation.  The  accounts  of  such  street  railways  kept 

as  aforesaid  shall  be  examined  at  least  once  a  year  by  an  expert  accountant, 
who  shall  report  to  the  City  Council  the  results  of  his  examination.  Such 
expert  accountant  shall  be  selected  in  such  manner  as  the  City  Council  may 
direct,  and  he  shall  receive  for  his  services  such  compensation,  to  be  paid  ovit 
of  the  income  or  revenues  for  such  sti  eet  railways,  ;is  the  City  Council  may 

prescribe. 
The  City  Council  may,  by  ordinance,  direct  that  the  question  ot 

the  adoption  of  this  act  be  submitted  to  popular  vote  at  any  general, 
city  or  special  election,  coming  not  sooner  than  thirty  days  after  the 
passage  of  the  ordinance. 

The  method  of  submitting  the  propositions  under  this  act  to  pop- 
ular vote  is  explained  in  detail.  Special  provision  is  also  made 

that  nothing  in  this  act  shall  be  construed  to  authorize  any  city  to 
make  any  act  or  grant  or  to  lease  any  street  railway  property  for  a 
period  exceeding  twenty  years,  and  when  a  right  to  maintain  and 
operate  a  street  railway  for  that  period  is  contained  in  a  mortgage 
or  deed  of  trust  to  secure  street  railway  certificates,  it  shall  com- 

mence as  provided  in  section  two,  which  has  already  been  outlined. 
  

CRIMINAL  LIBEL  SUIT  AGAINST  PRESIDENT  VREELAND, 
OF  THE  METROPOLITAN  COMPANY  OF  NEW 

YORK,  DISMISSED 

Magistrate  Barlow,  on  Saturday,  May  2,  announced  his  decision 
in  the  preliminary  hearing  of  the  suit  for  criminal  libel  brought 
by  W.  N.  Amory  against  H'.  H.  Vreeland,  president  of  the  Metro- 

politan Street  Railway  Company,  of  New  York.  He  discharged 
the  defendant,  Mr.  Vreeland,  dismissing  the  complaint.  The  Mag- 

istrate's decision  was  as  follows  : 
"I  deem  it  to  be  no  part  of  the- duty  of  the  committing  magistrate 

to  write  an  opinion  expressing  the  magistrate's  conclusions  in  cases 
where  his  decision  is  not  absolutely  final.  Still,  in  view  of  the  wide 
interest  aroused  by  the  peculiarities  of  this  case,  I  desire  to  correct 
an  impression  which  has  been  given  great  publicity,  namely :  That 

the  words  'Notorious  character'  have  been  applied  to  the  com- 
plainant. No  such  words  are  to  be  found  in  the  complaint,  nor  in 

the  printed  matter  which  is  made  a  part  of  the  complaint. 
'T  have  lead  the  testimony  on  both  sides  at  the  greatest  length. 

;;nd  with  the  utmost  attention,  and  I  have  read  and  reread  all  the 
record,  and  I  find  that  there  is  not  sufficient  cause  to  believe 
Herbert  H.  Vreeland  guilty  of  the  offense  charged.  I  order  him 

to  be  discharged,  and  the  complaint  dismissed." 
 ♦♦♦  

A  SUMMER  SCHOOL  FOR  ARTISANS 

The  L^niversity  of  Wisconsin  wUl  open  July  6  next  for  its  third 
annual  session  of  six  weeks,  a  summer  school  for  artisans  which 
is  held  under  the  direction  of  the  College  of  Engineering. 
The  school  is  in  no  sense  a  private  commercial  under- 

taking, but  is  a  public  enterprise  conducted  by  the  State  of  Wiscon- 
sin for  its  citizens,  and  for  men  of  other  localities  who  are  anxious 

to  secure  the  benefit  of  such  a  course  of  study  as  is  offered. 
Detailed  description  of  the  school,  the  methods  of  instruction, 

courses  offered,  shop  and  laboratory  facilities,  etc.,  may  be  had  by 
addressing  F.  E.  Turneaure,  acting  dean,  Collcg:e  of  Engineering. 
L'niversity  of  Wisconsin,  Madison,  Wis. 
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SPREAD  OF  THE  CONNECTICUT  STRIKE  AVERTED 

A  strike  on  all  the  lines  of  the  Connecticut  Railway  &  Light- 
ing Company  throughout  Fairfield  County,  Connecticut,  has  been 

averted  through  a  compromise  between  the  company  and  its  em- 
ployees, who  demanded  recognition  of  their  union,  increased  pay 

and  shorter  hours.  The  company  has  agreed  to  meet  a  com- 
mittee of  the  union  at  any  time  in  reference  to  grievances,  and  has 

increased  the  pay  of  the  men,  while  not  to  the  extent  desired,  but 
so  as  to  satisfy  them.  Shorter  hours  have  been  promised  by  the 
company.  The  men  say  that  as  the  company  has  met  them  half 
way  there  will  be  no  strike. 

STREET  RAILWAY  PATENTS 

UNITED  STATES  PATENTS  ISSUED  APRIL  21,  1903. 

725,650.    Switch   Operating   Mechanism ;    Charles   E.  Badger, 
Minneapolis,  Minn.    App.  filed  Jan.  17,  1903.    Details  of  construc- 

tion of  a  lever  and  shoe  for  throwing  the  switch  from  a  moving 
car. 

725,667.  Trolley  Pole ;  Charles  A.  Bray  and  Florien  C.  Fry, 
Schenectady,  N.  Y.  App.  filed  Sept.  17,  1902.  The  pole  is  pivoted 
on  top  of  the  car  and  has  a  bend  in  it  whereby  the  wheel  can  make 
contact  with  a  wire  suspended  either  above  the  car  or  to  one  side 
at  the  level  of  the  car  roof. 

725,719.  Trolley  Stand  ;  George  F.  Johnson,  Pinners,  Va.  App. 
filed  June  26,  1902.  Details. 

725,730.  Controller;  John  B.  Linn,  Schenectady,  N.  Y.  App. 
filed  Aug.  4,  1902.  Details  of  construction  of  the  reversing 
switch. 

725,754.  lilcctric  Headlight ;  John  A.  Mosher,  Chicago,  111.  App. 
filed  June  17,  1902.  The  casing  contains  both  incandescent  and 
arc  lights,  the  former  to  be  used  in  city  limits  and  the  latter  in  the 
country  districts ;  an  automatic  switch  provides  for  the  cutting 
in  of  one  lamp  when  the  other  fails. 

725,767.  System  of  Control  for  Electrically  Propelled  Vehicles, 
William  B.  Potter,  Schenectady,  N.  Y.  App.  filed  June  22,  1898. 
A  multiple-unit  system  in  which  the  motors  are  automatically 
transformed  into  generators  in  case  the  conductor  between  cars 
is  broken. 

PATENT  NO.  72i;.211 

725,801.  Track  Sanding  Device;  Thomas  E.  Townscnd,  Mahon- 
ingtown.  Pa.  App.  filed  June  26,  1902.  An  apparatus  adapted  to 
deposit  sand  on  the  rails  by  means  of  an  air  blast,  and  which,  in 
case  of  failure  of  the  air  supply,  may  be  used  simply  as  a  gravity 
sanding  device. 

725,914.  Rail  Block;  William  H.  Arthur,  Stamford,  Conn. 
App.  filed  Feb.  13,  1903.  The  rail  block  is  provided  with  an  in- 

clined shoulder  with  reduced  edges  forming  a  raised  rib  upon  the 
shoulder,  thereby  reducing  the  liability  of  the  groove  beside  the 
rail  becoming  clogged  with  dirt. 

725,985.  Electromagnetic  Brake;  Frank  C.  Newell,  Wilkins- 
burg.  Pa.  App.  filed  Dec.  16,  1899.  A  suitable  switch  controls 
the  braking  force  of  the  several  shoes  on  the  track. 

725,996.  Car  Seat ;  John  E.  Siegel,  Corona,  N.  Y.  App  filed 
Feb.  25,  1902.    Details  of  construction  of  a  reversible  car  seat. 

726,061.  Safety  Device  for  Automatically  Preventing  Accidents 
from  Trolley  Wires ;  William  A.  Heyes  and  Lancelot  O.  Heyes, 
Wigan,  England.  App.  filed  Jan.  3,  1902.  In  case  the  trolley  wire 
sags  or  falls,  it  automatically  closes  a  circuit  to  ground  the  wire. 

726,129.  Drop  Brake  Handle  for  Cars;  Arthur  U.  Willing,  John 
Christenson  and  George  A.  McLean,  Oelwein,  la.  App.  filed  Nov. 
12,  1902.  The  brake  handle  normally  hangs  suspended  vertically 
hy  gravity  from  the  hub,  and  when  raised  to  a  horizontal  position 
engages  clutch  mechanism  in  the  hub  whereby  the  handle  and 
staff  are  locked  together. 

726,211.    Trolley;  William  H.  Bachtel,  Canton,  Ohio.    App.  filed 
A'larch  10,  1903.    The  pole  is  vertical  and  has  a  horizontal  loop  near 
the  top,  the  bend  of  which  is  a  spring. * 

726,225.  Mechanism  for  Cutting,  Crushing  and  Dislodging 
Ice  or  Sleet  on  the  Third  Rail  of  Electric  Railroads  ;  Henry  Klein, 
Hoboken,  N.  J.  App.  filed  Feb.  17,  1903.  A  wheel  having  serra- 

tions formed  on  the  periphery  thereof  is  adapted  to  be  thrown  down 
against  the  contact  surface  of  the  third  rail  to  remove  ice  there- from. 

UNITED  STATES  PATENTS  ISSUED  APRIL  28,  190:3 
726,269.    Electric  Track  Circuit  and  Method  of  Insulating  Same ; 

Edward  A.  Everett,  Detroit,  Mich.    The  ties  beneath  the  rails  and 
the  bonds  connecting  the  adjoining  rails  are  coated  with  oil. 

726,339.  Brake-Shoe  for  Railway  Brakes ;  John  Player,  River 
Forest,  III.  App.  filed  Feb.  12,  1903.  A  skeleton  steel  plate  is  inter- 
cast  with  foundry  metal  in  such  a  manner  that  portions  of  the  plate 
appear  at  the  face  of  the  shoe,  and  other  portions  thereof  are  em- 

bodied in  the  attaching  lug. 

726,345.  Fastening  for  Fenders  ;  Albert  D.  Ray,  Cleveland,  Ohio. 
App.  filed  Feb.  21,  1903.  Details. 

726,390.  Car  Fender;  William  E.  Zachry,  New  York,  N.  Y. 
App.  filed  Oct.  27,  1902.  Consists  of  two  co-operating  members, 
one  being  permanently  attached  below  the  car,  and  the  other  de- 
lachably  supported  in  front  of  the  car  platform,  and  so  con- 

nected to  the  rear  member  as  to  cause  the  latter  to  be  thrown  down- 
ward in  contact  with  the  ground  when  the  front  memlier  strikes 

an  obstruction. 

726,501.  .Switch;  Alexander  Bouvier,  Concord,  Mass.  App.  filed 
July  I.  1902.  A  depressible  spring  controlled  roller  on  the  car 
adapted  to  actuate  treadles  in  a  slotted  plate  thereby  actuating  the 
switch  point. 

726,587.  Trolley  Wheel  ;  Charles  S.  Stanton,  Hartwick,  N.  Y. 
App.  filed  Aug.  20.  1902.  Details. 

726  ̂ o^,  Third-Rail  Support  for  Underrunning  Third-Rail  Elec- 
tric Railway;  Leonard  Wheeler,  Wheaton,  and  John  T.  Murphy. 

Chicago,  111.  The  supporting  bracket  carries  a  screw  which  bears 
laterally  against  the  ihird  rail  to  hold  it  in  its  seat. 

726,600.  Rail  Contact-Shoe 
and  Support  Therefor;  Leon- 

ard Wheeler.  Wheaton,  and 
John  T.  Murphy.  Chicago, 
111.  App.  filed  Feb.  24,  1903. 
A  shoe  adapted  to  contact 
with  either  an  ovev  or  under 
contact  third  rail. 

726,612.  Switch;  John  L. 
Albiez,  Jr.,  West  Homestead, 
Pa.  App.  filed  Jan.  28,  1903. 
Consists  of  a  saddle,  rollers 
journaled  therein,  a  laterally 
movable  bar  operating  on  the 
rollers  and  having  inclined 
faces,  a  tilting  bar  adapted  for 
engagement  with  the  inclined 
faces    at    each    end    of    the  PATENT  NO.  726,599 
switchbar,  locking  means  for 
engagement  with  the  switchbar  and  means  for  actuating  the  tilt- 

ing bar. 

726,721.  Third-Rail  Guard  for  Electric  Railways;  Jacob  Martin, 
New  York,  N.  Y.  App.  filed  Jan.  23,  1903.  The  third  rail  is  pro- 

vided with  a  flexible  cover  which  is  opened  by  a  plow  as  the  car 
moves  along  to  admit  the  collecting  device. 
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7-^3 
PERSONAL  MENTION 

MR.  H.  F.  LINCOLN  has  resigned  as  superintendent  of  the  St. 
Albans  Street  Railway  Company,  of  St.  Albans,  Vt.,  to  become 
city  engineer  of  St.  Albans. 

MR.  HARRY  DE  SLEESE,  New  York  representative  of  the 
Stuart-Huwland  Company,  of  Boston,  Mass.,  was  married  in  New 
York  April  26  to  Miss  Mabel  Grey  Sharpe,  of  London,  England. 

MR.  E.  P.  VVILLL\MS,  vice-president  of  the  Sherwin-Williams 
Company,  and  one  of  Cleveland's  best  known  business  men,  died 
at  his  home  in  Glenville,  Ohio,  Sunday,  May  3,  aged  sixty-one 
years. 

MR.  FRANK  C.  FISCHER,  formerly  connected  with  the  Cam- 
den Interstate  Railway  Company,  and  stationed  at  Ashland,  Ky., 

has  accepted  the  position  of  master  mechanic  and  electrician  for 
the  Fairmont  &  Clarksburg  Electric  Railroad  Company,  of  Fair- 

mont, W.  Va. 

MR.  A.  L.  NEEREAMER,  formerly  chief  clerk  to  the  general 
passenger  agent  of  the  Columbus,  Sandusky  &  Hocking  Railroad, 
has  been  appointed  general  passenger  and  freight  agent  of  the 
Columbus,  Delaware  &  Marion  Railway  Company. 

MR.  H.  E.  SMITH  has  been  appointed  general  passenger  agent 
of  the  Hudson  Valley  Railway  Company,  of  Saratoga,  New  York. 
Mr.  Smith  was  formerly  connected  with  the  treasury  department  of 
the  Atchison  Railway,  and  subsequently  as  private  secretary  to 
President  Colvin,  of  the  Hudson  Valley  Company. 

MR.  S.  W.  CHILDS,  who  recently  completed  the  construction 
of  the  lines  of  the  Kalgoorlie  Electric  Tramways  in  Western 
Australia  for  J.  G.  White  &  Company,  and  who  has  been  con- 

structing engineer  for  a  number  of  the  foreign  lines  built  by  this 
company,  is  about  to  return  to  the  United  States. 

MR.  A.  W.  McLIMONT,  some  time  president  of  the  Federal 
Electric  Company,  of  New  York,  and  who  more  recently  acted  as 
chief  engineer  in  connection  with  the  Monterey,  Mexico,  electric 
traction  project,  has  gone  to  Peru  for  the  purpose  of  superintending 
the  construction  of  the  proposed  Lima-Chorillos  Electric  Railway. 

MR.  GEORGE  K.  EDWARDS  has  been  appointed  superin- 
tendent of  the  San  Jose  &  Santa  Clara  Railroad  Company,  of  San 

Jose,  Cal.  Mr.  Edwards  occupied  a  similar  position  some  years 
ago,  but  for  the  last  two  years  he  has  been  connected  with  the 
Oakland,  San  Leandro  &  Havwards  Electric  Railway,  of  Oakland, 
Cal. 

MR.  JOHN  CAMPBELL,  for  several  years  supermtendent  of 
power  distribution  of  the  Boston  Elevated  Railway  Company,  of 
Boston,  Mass.,  is  shortly  to  leave  that  organization  to  join  the 
Westinghouse  Electric  &  Manufacturing  Company  at  its  East 
Pittsburg  works,  with  the  ultimate  prospect  of  devoting  his  atten- 

tion to  the  duties  of  a  traveling  engineer. 

MR  C.  S.  BIDWELL  has  resigned  as  luanager  of  the  Springfield 
&  Xenia  Traction  Company,  of  Springfield,  Ohio,  and  has  gone  with 
the  Cleveland  Construction  Company  in  charge  of  the  work  on  the 
Youngstown  &  Ohio  River  line,  which  the  company  is  building. 
Mr.  Bidwel]  has  been  succeeded  at  Springfield  by  Mr.  J.  W. 

Parker,  formerly  with  the  Dayton,  Springt'eld  &  Urbana  Railway. 
MR.  W.  W.  WHEATLY,  formerly  superintendent  of  surface 

lines  of  the  Brooklyn  Rapid  Transit  Company,  has  an  interesting- 
article  in  the  current  issue  of  the  "World's  Work"  entitled 
"Transporting  New  York's  Millions."  The  article  discusses  the 
congestion  problem  in  this  city  and  contains  an  excellent  portrait 
of  President  Vrecland,  of  the  Interurban  Street  Railway  Company. 

MR.  ElJWARD  STOUDT,  who  has  been  general  foreman  of  the- 
Twin  City  Rapid  Transit  Company's  shops  at  Minneapolis,  Minn., 
for  eight  years,  has  resigned  from  the  comjiany  and  accepted  a  posi- 

tion as  assistant  superintendent  with  the  Washington  Light,  Water 
&  Power  Company,  of  Spokane  Falls,  Wash.  Mr.  Stoudt  is  a  thor- 

ough mechanic,  and,  while  at  Minneapolis,  gained  for  himself  the 

reputation  of  being  an  excellent  busines.s'  man. 
MR.  PAUL  WINSOR,  assistant  to  the  vice-president  of  the 

Boston  Elevated  Railway  Company,  of  Boston,  Mass.,  gave  a  smoke 
talk  to  the  Calumet  Club,  of  Winchester,  Mass.,  on  the  evening  of 
April  25,  his  subject  being  the  Boston  Elevated  Railway.  Mi. 
Winsor  illustrated  his  talk  by  charts  and  diagrams,  and  discussed 
in  an  interesting  manner  many  problems  bearing  upon  the  working 
of  surface  and  elevated  lines,  power  required  by  the  cars,  tinii'- 
tables  of  car  crews,  distribution  of  work-  and  cost  of  opc-r.-ition. 

MR.  E.  E.  DOWNS,  vice-president  and  general  manager  of  the 
Winnebago  Traction  Company,  of  Oshkosh,  has  been  elected  presi- 

dent of  the  company,  to  succeed  Mr.  Emerson  McMillin,  of  New 
York.  Mr.  McMillin  continues  as  a  director  of  the  company,  and 
his  financial  relations  with  the  company  do  not  change.  The  posi- 

tion of  president  comes  to  Mr.  Downs  in  recognition  of  his  ability 
and  as  an  expression  of  appreciation  of  his  services  in  the  organiz- 

ing of  the  company,  the  building  of  the  lines  in  and  about  Oshkosh 
and  their  most  successful  operation. 

MR.  ALLEN  F.  EDWARDS  has  resigned  as  general  manager 
of  the  Detroit,  Monroe  &  Toledo  Short  Line  Railway  to  take  up 
the  management  of  the  Detroit  &  Toledo  Shore  Line,  of  which  he 
has  been  receiver  since  the  Everett-Moore  embarrassment.  The 
road  is  now  the  property  of  the  Grand  Trunk  (steam)  and  will  be 

operated  as  a  steam  line.  Mr.  Edwards'  successor  on  the  Monroe 
line,  as  has  been  stated  in  the  Street  Railway  Journal,  is  Mr.  W. 
B.  Tarkington,  who  resigned  from  the  superintendency  of  the 
Omaha  &  Council  Bluffs  Railway  &  Bridge  Company,  of  Council 
Bluffs,  la. 

MR.  B.  J.  ARNOLD,  consulting  engineer  to  the  New  York  Cen- 
tral Railroad  and  to  the  Chicago  City  Council,  delivered  a  lecture  be- 
fore the  New  York  Electrical  Society,  April  29,  on  "The  Transporta- 
tion Problem  in  Chicago  and  Other  Great  Cities."  Mr.  Arnold  epi- 

tomized in  a  clear  and  comprehensive  way  the  traffic  difficulties  ii> 
Chicago  as  covered  by  his  recent  report,  which  was  published  in 
abstract  in  the  Street  Railway  Journal,  and  described  his  solu- 

tion for  the  adjustment  of  problems  in  that  city.  The  meeting  was 
largely  attended  and  was  one  of  the  most  interesting  of  the  series 
which  has  been  given  during  the  present  season. 

MR.  FRANK  J.  GERDON,  who  had  for  some  time  held  the 
position  of  assistant  superintendent  of  the  Utica  &  Mij1uuvJ< 
Valley  Railway,  of  Utica,  N.  Y.,  has  been  appointed  superintendent 
of  transportation  of  the  system.  The  office  of  general  superin- 

tendent, held  by  the  late  Mr.  James  A.  Stewart,  has  been  abolished, 
but  in  the  superintendency  of  transportation  Mr.  Gerdon  assumes 
practically  the  same  duties.  He  is  to  have  charge  of  the  running 
of  all  cars  and  of  the  conductors,  motormen,  despatchers,  etc.. 
engaged  in  their  operation.  Mr.  Gerdon  has  been  in  the  street 
railway  business  fifteen  years.    He  went  to  Utica  from  Cle\-eland. 

MR.  J.  F.  CALDERWOOD  was  appointed  on  May  4  by  the 
directors  of  the  Brooklyn  Rapid  Transit  Company  third  vice- 
president  of  the  company,  an  office  which  was  created  especially 
for  him,  and  on  the  same  day  he  was  appointed  by  President 

Winter  general  manager  of  the  system,  an  oflice  which  has'  been vacant  with  the  Brooklyn  Rapid 
Transit  Company  for  some  time. 
Mr.  Calderwood's  title  since  his 
connection  with  the  Brooklyn 
system  about  a  year  ago  has  been 
that  of  "assistant  to  the  presi- 

dent," but  he  has  been  virtually 
the  working  head  for  a  long  time, 
and  has  been  so  recognized  by 
the  employees  of  the  company. 
He  will  now  ha\e  the  title  of 
general  manager  as  well  as  the 
recognition,  and  his  position  will 
thus  be  an  official  instead  of  a 
semi-official  one.  Mr.  Calder- 
wood  has  had  a  long  experience 
in  street  railroading,  and  is  gen- 

erally recognized  as  being  one  01 
the  ablest  street  railway  managers 

and  also  street  railway  accountants  in  the  country.  It  is  not  often 
that  ability  in  both  of  these  directions  is  combined  in  one  man, 
but  Mr.  Calderwood  possesses  both  qualifications  in  an  eminent 
degree.  His  office  with  the  Twin  City  Rapid  Transit  Company 
was  that  of  comptroller,  and  during  his  connection  with  that  cniii- 
pany  he  established  the  accounts  of  that  company  on  such  a  sound 
and  scientific  basis  as  greatly  to  enhance  the  prestige  of  the  com- 

pany in  financial  circles,  a  fact  which  undoubtedly  contributed  to 
the  well-known  success  of  the  .company.  He  has  always  been 
prominently  connected  with  the  Street  Railway  Accountants'  As- sociation of  America,  was  one  of  its  founders,  filled  the  office  of 
liresident  for  one  year,  and  was  largely  instrumental  in  the  es- 

tablishment and  adoption  of  the  standard  system  of  accounts  of 
that  association.  He  is  also  a  member  of  the  Institute  of  Secre- 

taries, of  London.  His  administration  of  the  affairs  of  the  Brook- 
lyn Rapid  Transit  Company  has  already  resulted  in  a  lunuber  of 

marked  eci)nniuirs  and  in  an  increase  in  the  general  efficiency  of 
the  system. 

.T.  F.  CALDERWOOD 



STREET  RAILWAY  JOURNAL.  [Vol.  XXl.    ̂ o.  19. 

NEWS  OF   THE  WEEK 

CONSTRUCTION  NOTES 

LOS  ANGELES,  CAL. — Surveys  are  now  being  made  to  extend  the  Monrovia 
line  of  the  Pacific  Electric  Railway  Company  to  Azusa,  a  distance  of  about  10 
miles.    A  big  bridge  is  now  being  built  across  the  San  Gabriel  River. 
FRESNO,  CAL.— William  G.  Kerchoif,  president  of  the  Pacific  Light  & 

Power  Company,  has  concluded  a  deal  for  the  purchase  of  the  Fresno,  Belmont 
&  Vosemite  Railroad  and  the  Fresno  Railroad  Company,  both  of  which  arc 
operated  by  horses.  Mr.  Kerchoff  has  announced  that  it  is  the  intention  tu 
equip  both  of  the  lines  with  electricity  at  once. 

LOS  ANGELES,  CAL.— Surveys  have  been  completed  for  the  new  electric 
railway  to  be  built  immediately  from  Hueneme,  Ventura  County,  to  Bakers- 
field,  a  distance  of  115  miles.  Gervaise  Purcell,  engineer  of  the  road,  is  in 
charge  of  purchasing  construction  material  and  equipment.  The  promoters. 
John  W.  Burson,  of  Ventura,  and  Major  H.  M.  Russell,  of  Los  Angeles,  are 
after  about  a  million  dollars'  worth  of  freight  per  year  in  competition  with 
the  Southern  Pacific.  The  route  of  the  new  line  will  be  from  Hueneme, 
which  is  on  the  coast,  to  O.xnard,  through  Oxnard  to  Saticoy,  to  Santa 
Paula,  up  the  Sespe  River,  over  the  Mutaw  Meadow,  down  the 
Queen  River,  over  the  hihs  to  Sunset,  and  thence  to  Bakersfield. 
It  is  hoped  to  be  able  to  make  the  trip  in  four  and  one-half  hours.  In  the 
valley  will  be  laid  62-lb.  rails;  m  the  mountains  70-lb.  The  track  will  be  stand- 

ard gage  and  the  heaviest  grade  will  be  3  per  cent.  At  the  top  of  the  summit 
on  the  Mutaw  Meadow  will  be  built  a  5000-hp  plant.  The  Sespe  River  will  be 
crossed  five  times,  necessitating  as  many  steel  bridges  with  heavy  stone 
abutments.  A  bridge  will  also  be  built  across  the  Santa  Clara  River.  The 
products  to  be  hauled  by  the  new  road  are  petroleum,  raw  and  refined  sugar, 
lima  beans,  mineral  ore  and  all  sorts  of  farm  produce.  There  will  also  be  heavy 
passenger  traffic. 

FLORENCE,  COL. — The  Woods  Investment  Company  has  commenced  the 
work  of  building  its  electric  railway  from  Beaver  to  Pueblo,  a  distance  of  28 
miles. 

I-IARTFORD,  CONN.— The  petition  of  John  Watrous,  of  Blue  Hills,  and 
others  for  power  to  build  an  electric  railway  from  Berlin  to  Meriden  has  been 
submitted  to  the  Railroad  Commissioners.  A  second  petition  from  the  same  in- 

terests for  the  incorporation  of  a  company  to  build  an  electric  railway  con- 
necting those  in  Meriden  and  Berlin  has  also  been  presented. 

MERIDEN,  CONN. — An  agreement  has  been  reached  between  the  Meriden 
Electric  Railroad  Company  and  the  Middletown  Street  Railway  Company, 
by  which  the  cities  of  Meriden  and  Middletown  will  be  connected  by  electric 
railway.  It  is  understood  that  each  company  will  build  and  own  a  section  of 
the  connecting  line. 
HARTFORD,  CONN. — The  House  has  passed  a  resolution  incorporating 

the  Wallingford  Tramway  Company.  The  company  is  authorized  to  build  from 
the  terminus  of  the  Meriden  Electric  Company's  lines  in  Wallingford  south, 
through  North  Flaven  to  Montowese,  where  connections  are  made  with  the 
lines  of  the  Fair  Haven  &  Westville  Railroad  Company,  of  New  Haven.  The 
incorporators  are:  Walter  J.  Leavenworth,  Frank  A.  Wallace,  George  E. 
Dickerman,  Charles  B.  Yale  and  Ralph  T.  Ives,  of  Wallingford. 

HARTFORD,  CONN.— The  Woodbury  &  Seymour  Street  Railway  Company 
has  been  chartered  to  build  an  electric  railway  in  Woodbury,  Southbury,  Ox- 

ford and  Seymour.  The  company  is  capitalized  at  $400,000.  The  incorpora- 
tors are:  Floyd  F.  Hitchcock  and  Levi  E.  Curtis,  of  Woodbury;  Christian 

Strobel,  of  AVaterbury,  and  Frederick  L.  Averil,  of  Branford. 

KEWWNEE,  ILL. — An  electric  railway  is  projected  to  connect  Morrison, 
Annawan,  Hooppole  and  Prophetstown.  Charles  Dunbar,  of  Kewanee,  is  in- 
terested. 

CHICAGO  HEIGHTS,  ILL.— The  Chicago  Heights  Land  Association  is 
plarining  to  build  a  short  street  railway  in  Chicago  Heights  this  year.  In- 

quiries may  be  addressed  to  M.  FI.  Kelgallen,  general  manager,  Chicago 
Heights  Land  Association,  172  Washington  Street,  Chicago. 

SPRINGFIELD,  ILL.— At  a  meeting  of  the  Springfield  &  St.  Louis  Rail- 
road Company  held  here  a  few  days  ago  action  was  taken  towards  building 

an  electric  railway  from  Springfield  to  St.  Louis.  H.  11.  Littell,  of  Buffalo, 
N.  Y.,  resigned  the  presidency,  and  the  directors  elected  Horace  Riordan, 
former  superintendent  of  the  Chicago,  Peoria  &  St.  Louis,  and  later  gen- 

eral manager  of  the  Litchfield,  CarroUton  &  Western,  as  his  successor.  W.  E. 
P.  Anderson,  of  Carlinville,  and  John  Gelder,  of  Virden,  were  elected 
directors  to  fill  vacancies  caused  by  President  Littell's  resignation,  and  by 
the  death  of  Lion.  David  T.  Littler.  The  board  of  directors,  as  now  constituted, 
is:  Horace  S.  Riordan,  Bluford  Wilson  and  Charles  K.  Minary,  of  Springfield; 
William  Jarvis,  of  Louisville,  Ky;  George  W.  Hutton,  of  Auburn;  John 
Gelder  and  John  P.  Henderson,  of  Virden;  lienry  T.  Hamilton,  George  L. 
Tipton  and  M.  Metcalf,  of  Girard;  Andrew  H.  Bell,  W.  E.  P.  ."inderson  and 
Dr.  J.  P.  Matthews,  of  Carlinville.  Representatives  of  E.  W.  Clark  &  Com- 

pany, owners  of  the  Springfield  Construction  Company,  and  of  a  St. 
Louis  tri]5t  company,  were  present,  and  it  is  said  that  a  deal  is  on  to  have 
these  companies  finance  the  project. 

STERLING,  ILL.— The  contract  for  constructing  the  Sterling,  Dixon  & 
Eastern  Electric  Railway  has  been  awarded  to  the  Columbia  Construction 
Company,  of  Milwaukee,  Wis.    About  17  miles  of  road  are  to  be  built. 

BELLEVILLE,  ILL. — The  City  Council  has  granted  twenty-year  franchises 
to  the  Belleville  &  Mascoutah  Electric  Railway  and  the  Belleville  &  Free- 
burg  Electric  Railway,  to  operate  on  certain  streets  of  the  city.    A  franchise 

has  also  been  granted  the  Interurban  Electric  Railway  Company  to  operate 
here.  I  he  Interurban  Company  will  have  a  branch  line  to  O'F'allon,  Lebanon, 
Alillstadt,  Smithton  and  East  St.  Loui-s. 

A,\DERSO.\,  IND. — F'ranchises  have  been  granted  to  the  Richmond  & Northwestern  Traction  Company  and  also  to  the  Union  Traction  Company 
for  an  electric  railway  from  this  city  to  Newcastle  and  Richmond. 

ilADlSON,  IND.— In  about  sixty  days  the  Madison,  Greensburg  In- 
dianapolis Railway  Company  expects  to  be  ready  to  let  contracts  for  furnish- 

ing the  equipment  and  constructing  its  proposed  line.  The  plan  is  to  build 
between  Madison  and  Osgood  first  and  eventually  exie^id  the  road  to  Greens- 

burg. Tliirty  miles  of  line  are  to  be  built.  It  is  possible  that  construction 
work  will  be  begun  by  Aug.  1.  The  officers  of  the  company  are:  Richard 
Johnson,  president;  M.  D.  Wilson,  vice-president  and  general  manager; 
Lincoln  V.  Cravens,  secretary;  N.  Horuff,  treasurer;  David  Johnson,  superin- 

tendent; E.  F.  Layman,  engineer. 

MADISON,  IND. — Construction  work  has  been  started  on  the  Madison, 
Greensburg  Ik  Indianapolis  Railway.  Richard  Johnson  and  Richard  Horufif 
are  the  promoters. 

NEW  CASTLE,  IND. — The  Indianapolis  &  Eastern  Traction  Company 
has  commenced  work  on  the  extension  of  the  line  from  New  Castle  to  Dun- 
rieth.    Material  is  being  distributed. 

RICHMOND,  IND. — It  is  reported  that  contracts  have  been  closed  by  the 
Eastern  Indiana  Traction  Company,  represented  by  Peter  Schwab,  of  Hamil- 
con,  Ohio,  and  Alfred  M.  Lamar  &  Company,  bankers,  of  New  York,  for  the 
construction  of  an  electric  railway  frara  Richmond  to  Marion,  Ind.,  extending 
through  Spring  Grove,  Chester,  Fountain  City,  Lynn,  Snow  Hill,  Spartans- 
burg,  Winchester,  Woods,  Stone  Station,  Deerfield,  Kiageville,  Redkey,  Dun- 

kirk, Mill  Grove,  Hartford,  Renner,  Upland,  Gas  City,  Jonesboro  and  the 
Soldiers'  Home,  a  distance  of  86  miles,  with  contemplated  extensions  for  a 
through  line  from  Cincinnati  to  Chicago. 

SULLIVAN,  IND. — The  Western  Indiana  Traction  Company  has  applied 
for  a  franchise  in  Sullivan.  The  company  has  already  secured  a  franchise  in 
Vincennes,  through  Bruceville,  Bicknell,  Freeland  and  Oaktown  in  Knox 
County,  and  through  the  county  from  the  Knox  County  Commissioners.  The 
proposed  route  is  through  Carlisle,  Sullivan,  Shelburn,  Farmersburg,  Pimento, 
Voungstown  to  Terre  Haute. 
MARION,  IND. — It  is  said  that  the  Union  Traction  Company,  of  Indiana, 

will  begin  work  this  summer  on  an  electric  railway  from  Fort  Wayne  to 
Indianapolis  by  way  of  Huntington,  Warren,  Marion,  Elwood  and  Nobles- 
ville.  It  is  the  intention  to  make  an  air  line  from  Marion  to  Indianapolis, 
operating  independently  of  the  Union  Traction  Company's  other  lines. 
The  proposed  road  will  connect  with  the  Indianapolis  Northern  at  Noblesville 
and  will  enter  Indianapolis  over  this  line. 

ANDERSON,  IND. — The  Union  Traction  Company  has  granted  franchises 
at  Winamac  and  North  Judson  for  its  line  from  Logansport  to  Hammond, 
which  will  connect  with  the  Lake  system  at  Hammond  and  the  Indianapolis 
&  Northern  at  Logansport,  thus  connecting  Indianapolis  and  Chicago  by  elec- 

tric railway.  Franchises  have  now  been  granted  to  the  company  by  all  the 
principal  points  from  Logansport  to  Chicago,  including  Royal  Center,  Wina- 

mac, North  Judson,  Valparaiso,  Hobart  and  Hammond. 

KOKOMO,  IND.— The  Kokomo,  Marion  &  Western  Traction  Company  re- 
cently incorporated,  which  has  acquired  the  Kokomo  Railway  &  Light  Company, 

has  commenced  the  construction  of  33  miles  of  road  over  a  private  right  of 
way,  connecting  Kokomo,  Marion  and  intermediate  towns.  Later  on  it  is  pro- 

posed to  build  47  miles  of  road  east  of  Marion.  This  will  be  a  single-track  line, 
and  the  power  house  of  the  Kokomo  Railway  &  Light  Company  will  be  used 
in  the  operation  of  the  road.  The  contract  for  the  roadbed  has  been  let  to  the 
Indiana  Interurban  Construction  Company,  of  Kokomo.  F".  F.  Van  Tuyl  & 
Company,  of  Detroit,  are  the  consulting  engineers  for  both  the  railway  and 
the  construction  company.  It  is  proposed  to  rush  construction  work  so  that 
10  miles  of  the  road  will  be  ready  for  operation  by  Jilly  4. 

HARTFORD  CITY,  IND.— The  Council  has  granted  to  the  Eastern  Indiana 
Traction  Company  a  50-year  franchise  for  a  single  track  interurban  line  from 
the  east  corporation  line  to  the  west  corporation  line  on  Washington  Street. 
A  bond  of  $5,000  will  be  given  that  the  road  will  be  built  and  in  operation 
within  one  year  from  date  of  acceptance  of  franchise  by  the  company. 

SHELBYVILLE,  IND.— The  Shelbyville  Traction  Company  is  reported  to 
have  perfected  arrangements  for  extending  its  line  from  Shelbyville  to  Greens- 

burg, a  distance  of  20  miles.  It  is  understood  that  the  company  plans  eventual- 
ly to  extend  the  road  to  Cincinnati,  a  distance  of  64  miles. 

SIOUX  CITY,  lA. — The  Sioux  City  Traction  Company  will  commence 
changing  the  gage  of  its  city  lines  to  the  standard  gage  some  time  during 
May.  The  West  Third  Street  line  will  be  changed  first.  The  construction 
of  the  new  car  house  at  Third  and  Water  Strisets  will  begin  within  the  next 
thirty  days.  The  new  car  house  will  cover  a  half  block  and  will  accommodate 
all  the  cars  now  in  service. 

BURLINGTON,  lA. — John  W.  Topping  and  others  propose  to  construct  an 
electric  railway  to  Farmington. 

DES  MOINES,  lA.— The  Des  Moines  City  Railway  Company  has  con- 
tracted for  twelve  new  cars  to  be  liuilt  by  a  St.  Louis  firm  for  delivery  within 

the  next  two  months.  They  will  be  double-truck  cars  with  vestibjle  front 
and  large  smoking  compartments  in  the  rear.  The  new  cars  will  be  assigned 

to  the  various  lines  to  replace  the  o!'d  single-truck  cars. 
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EDITORIAL  NOTICE 

Street  railway  news,  and  all  information  regarding  changes  of  oKcers,  new 
equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly 
appreciated  for  use  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  ofHce  not  later 
than  Tuesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 
THE  STREET  RAILWAY  JOURNAL, 

114  Liberty  Street,  New  York. 

Another  Transfer  Decision  in  Chicago  » 
A  decision  regarding  transfers  has  been  rendered  by  Judge 

Baker  in  Chicago,  which  may  prove  of  considerable  importance. 
The  Chicago  General  Railway  Company  operates  cars  over  its 
own  lines  on  Twenty-Second  Street,  west  of  the  Chicago  River, 
and  operates  the  same  cars  east  of  the  river  on  tracks  owned  by 
and  leased  from  the  Chicago  City  Railway  Company.  Trans- 

fers issued  by  the  Chicago  General  Railway  Company  have 
never  been  honored  by  the  Chicago  City  Railway,  although  the 
Chicago  General,  as  a  legal  move,  some  time  ago  issued  trans- 

fers to  Chicago  City  lines,  and  announced  that  it  would  receive 
transfers  from  all  intersecting  lines.  However,  as  the  Chicago 
City  Railway  neither  issued  transfers  to  nor  received  them  from 
the  Chicago  General  Railway  cars,  the  practical  effect  was  that 
passengers  could  not  transfer,  and  of  course  received  no  benefit 
from  the  movement.  A  writ  of  mandamus  was  asked  to  compel 
these  two  companies  to  exchange  transfers,  and  Judge  Baker 
decided  that  this  must  be  done.  In  his  decision  he  cites  the 
ordinance  by  which  universal  transfers  were  recently  enforced 
between  all  the  lines  of  the  Union  Traction  Company.  This 
provides  that  at  any  point  where  any  line  of  any  street  railway 
owned,  leased  or  operated  by  any  corporation  within  the  limits 
of  Chicago,  crosses  or  intersects  any  line  of  any  street  railway 
owned,  leased  or  operated  by  the  same  corporation,  any  pas- 

senger who  shall  have  paid  his  fare  on  the  first  mentioned  line, 
shall  l)e  entitled  to  demand  or  receive  a  transfer  ticket  which 

wjjl.  entitle  him  without  further  charge  to  be  carried  on  any 
otiie^  line  crossing  or  intersecting  it,  and  owned,  leased  or 

operjtted  by  such  corporation,  for  a  continuous  trip  any  distance 
within  the  limits  of  the  city  of  Chicago.  Since  the  cars  of  the 

'J-iCpii^ago  General  Railway,  when  operating  east  of  the  river, 
"  on  Twenty-Second  Street,  use  the  tracks  of  the  Chicago  City 

Railway,  Judge  Baker  is  of  the  opinion  that  this  ordinance  will 
apply,  and  that  transfers  must  be  issued  and  received  by  Ijoth 

companies. 

Surface  Contact  Systems 

An  interesting  report  on  a  year's  experience  with  the  Lorain 
surface  contact  system  at  Wolverhampton  has  been  made  by  the 
borough  electrical  and  tramway  engineer,  C.  E.  C.  Shawfield, 
and  in  the  main  it  confirms  the  position  of  American  engineers 

on  this  subject.  There  are  so  few  surface-contact  roads  in 
operation  that  actual  results  are  particularly  instructive,  and 
the  report  in  question  contains  much  practical  data,  although 
we  regret  that  it  deals  entirely  with  the  points  expressly  defined 
in  the  contract  and  not  with  the  technical  details  of  the  system 
or  the  relative  merits  as  an  engineering  proposition.  However, 
final  acceptance  or  rejection  of  the  system  depends  upon  its 

"commercial  success"  as  compared  with  the  overhead  trolley 
system,  and  for  this  reason  the  report  of  the  experience  at 
Wolverhampton  cannot  fail  to  be  recognized  as  a  valuable 
contribution.  The  subject  is  considered  in  the  report  under 

five  separate  headings,  namely,  (i)  safety  to  human  beings  and 
animals,  (2)  reliability,  (3)  consumption  of  energy  per  car 

mile,  (4)  cost  of  wiring,  (5)  cost  of  maintenance.  The  report 
on  the  first  point  may  be  accepted  as  favorable  to  the  Lorain 
system,  while  no  choice  is  expressed  under  the  second  heading, 
and  the  advantage  is  clearly  with  the  overhead  trolley  in  the 

remaining  divisions. 

As  regards  general  operative  features  the  Wolverhampton 

system  seems  to  be  fairly  successful,  and  Mr.  Shawfield  con- 
siders it  substantially  as  reliable  as  a  trolley  system.  If,  how- 

ever, we  judge  the  figures  aright  this  degree  of  reliability  is 
attained  only  by  very  thorough  care  and  considerable  expense, 
for  the  maintenance  of  the  surface  contact  system  appears  to  be 

largely  in  excess  of  the  maintenance  of  a  trolley  system,  the 

exact  difference,  estimated  from  the  year's  experience,  being 
1.626  cents  per  car  mile.  What  the  probable  expense  would  be 
after  a  few  years  of  operation  is  difficult  to  say,  but  experience 

with  tramways  systems  in  general  indicates  that  the  main- 
tenance increases  considerably  as  time  goes  on.  In  the  early 

days  of  the  trolley  the  maintenance  figures  for  the  first  year  or 
so  seemed  moderate,  and  could  not  be  assigned  their  true  value 
until  depreciation  had  settled  down  to  business  after  the  usual 
fashion. 

Another  rather  startling  fact  brought  out  in  the  comparison 

is  that  the  energy  taken  was  0.25-kw-hour  per  car  mile  greater 
on  the  Lorain  system  than  in  case  of  the  ordinary  trolley,  a 

difference  rather  too  great  to  be  due  to  accident.  This  in- 
creased energy  represents  in  the  Wolverhampton  instance  0.82 
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cent  per  car  mile  increase  in  the  cost  of  power  alone,  and, addins.^ 
to  this  the  extra  maintenance  charge,  the  increased  expense 

of  the  surface  contact  system  amounts  to  no  less  than  2.446 

cents  per  car  mile,  a  figure  seriously  in  excess  of  trolley  re- 
sults. It  is  somewhat  trouhlesome  to  estimate  the  effect  of  this 

increase  on  actual  operating  expenses,  for  the  maintenance 

charge  depends  on  bcitli  the  actual  length  of  track  and  on  the 

extent  to  which  it  is  used.  On  the  face  of  the  returns  the 

extra  expense  on  a  road  operating  100  cars,  each  making  100 

car  mdes  per  day,  would  amount  to  nearly  $80,000  per  year, 
but  the  actual  figure  would  probably  be  somewhat  less. 

Altogether  the  report  does  not  sound  very  encouraging,  and 
it  fully  bears  out  the  American  practice  of  keeping  clear  of 

such  systems  and  going  to  conduit  roads  wherever  the  over- 

head trolley  wire  is  barred  out.  A  well-installed  overhead 

trolley  system,  with  feeders  and  all  lines  for  other  classes  of 

electric  service  underground,  probably  represents  the  cheapest 
and  most  reliable  phase  of  electric  railway  service.  Of  course, 
a  certain  amount  of  danger  inheres  in  the  overhead  wire  at  500 
volts  or  more,  but  it  has  been  conclusively  shown  by  experience 

that  nearly  all  the  practical  danger  comes  from  the  breaking 

of  other  wires  than  the  trolley  wire.  The  records  of  the  sur- 
face contact  roads  in  Paris  have  been  distinctly  unfavorable,  as 

shocks  from  studs  left  alive  after  the  cars  have  passed  have  been 

extremely  common,  and  have  killed  a  number  of  horses.  Those 

in  Wolverhampton  are  said  to  have  been  "harmless,"  but  we 
very  much  doubt  whether  the  .Xmerican  public  would  enjoy  the 

greater  chance  of  these  "harmless  shocks,"  which  Mr.  Shaw- 
field  attributes  to  the  surface  contact  system.  The  results  in 

cities  where  there  is  no  great  street  traffic,  as  Tours  and  Monte 
Carlo,  have  been  much  more  satisfactory  than  where  there  is 

a  large  street  and  car  traffic,  as  in  Paris.  For  this  reason  there 
was  some  hope  that  the  Wolverhampton  would  he  somewhat 

more  successful  than  it  has  proved  to  be.  It  is  a  pretty  good 
rule  to  follow  to  keep  conductors  out  of  reach  of  man  and 
beast,  even  when  charged  at  only  a  low  voltage. 

Dangers  From  Defective  Car  Wiring 

Much  attention  has  been  given  of  late  to  consideration  of  the 
subject  of  securing  better  wiring  and  the  proper  protection  of 
the  underbody  of  electric  cars,  and  the  prospect  for  a  much 

better  condition  is  very  promising  as  a  result  of  the  investiga- 
tions now  being  made.  However,  much  remains  to  be  done. 

Since  December  last  five  car  house  fires  have  occurred  in 

Micliigan  alone,  all  of  which  have  been  reported  as  having 
originated  from  electrical  causes,  and  these  examples  have 
called  forth  numerous  suggestions  from  Underwriters  in  all 
sections  of  the  country.  It  is  known  to  railroad  men  and 

engineers  that  much  of  the  car  wiring  is  seriously  defective, 
that  the  resistance  is  dangerously  located  in  many  cases,  and 
that  an  examination  will  show  many  cars  with  the  underside 
of  the  floors  and  sills  badly  charred.  Car  heaters  are  often 

carried  in  wood  boxes  and  separated  from  their  casings  by 
thin  asbestos  paper  only,  which  is  depended  on  to  insulate  them 
from  the  heat,  and  in  many  instances  even  this  protection  has 
been  found  torn  off  and  the  heater  coils  surrounded  by  dust, 
paper  and  floor  sweepings,  a  condition  that  is  likely  to  cause 
a  blaze  any  minute. 

When  seats  run  the  full  length  of  the  car  an  almost  inde  • 

scribable  collection  of  rubbish  will  often  be  found,  such  as  paper, 
peanut  shells,  transfers  and  the  like,  banked  in  around  the 

heaters  and  with  no  protection  from  cigarette  or  cigar  butts 

being  deposited  there,  too.  In  this  connection  it  might  be  well 
to  call  attention  to  the  recommendation  of  the  Underwriters 

that  window  ledge  openings  should  be  protected  by  shields. 
It  is  interesting  to  note  that  manufacturing  companies  have 

taken  up  the  subject  of  car  wiring,  and  that  the  problem  is  now 
receiving  earnest  and  intelligent  study.  Many  plans  have  been 
suggested  for  meeting  the  situation,  and  some  of  them  may  be 
enumerated  here  with  profit  to  those  engaged  in  ordering 
equipments  as  well  as  those  building  cars.  It  is  recommended, 
for  instance,  that  the  complete  underside  of  the  car  floor  sills 

and  cross-framing  be  faced  with  a  non-inflammable  material, 

such  as  "Transite,"  which  is  a  compressed  asbestos  board, 
J4  in.  thick,  and  will  stand  an  enormous  amount  of  heat,  at  the 

same  time  being  almost  as  stiff  as  slate.  This  covering  should 
be  painted  and  screwed  to  the  underbody  of  the  car,  and  over 
the  motors  additional  protection  afforded  by  a  layer  of  No.  8 

steel.  This  will  protect  the  underbody  from  over-heated  re- 
sistance and  any  arc  caused  by  motor  leads  or  wiring. 

In  the  elevated  types  of  multiple  control  and  for  interurban 
trains  it  is  recommended  that  cables  be  carried  from  the  control 

devices  through  iron  pipes,  and  the  ends  of  the  pipe  sealed  to 
prevent  admission  of  moisture;  the  main  power  wires  cleated 
to  the  fire])roofing  with  corrugated  ducts  made  of  horn  fiber  or 
other  proper  insulating  material,  treated  so  as  to  be  made 
waterproof,  and  lined  steel  conduit  jjroperly  bushed  and  sealed 
has  been  suggested  for  this  work. 

Lighting  and  heater  circuits  have  been  installed  in  flexible 
metallic  conduit  and  flexible  metallic  armored  conductors,  and 

both  have  been  very  satisfactory.  Particular  attention  should 
be  given  to  provisions  for  having  all  conduit  terminate  in 

properly  designed  junction  and  branch  boxes  and  the  circuits 

controlled  by  quick-break  switches  and  protected  by  cartridge 
fuses  contained  in  a  slate-lined  iron  box.  All  joints  in  the  con- 

duit and  connections  to  the  several  boxes  should  be  securely 

clamped  and  every  precaution  taken  to  prevent  injury  from 
vibration  or  mechanical  weakness. 

We  think  this  subject  of  great  importance  and  cannot  too 
heartily  commend  the  activity  of  some  of  the  manufacturers 
who  are  not  only  adopting  such  methods  as  here  suggested  but 
are  endeavoring  to  improve  upon  them. 

Excessive  Awards  in  Accident  Suits 

We  have  frequently  referred  to  the  enormous  sums  paid  out 
by  railway  companies  for  personal  injuries,  and  to  the  fact  that 
this  obligation  constitutes  one  of  the  most  serious  hazards 

which  street  railway  companies  have  to  face.  Railway  com- 
panies are  exercising  more  rigorous  care  in  the  selection  and 

training  of  employees  than  ever  before.  But  although  the 
courts  hold  them  responsible  only  where  the  accident  is  at- 

tributable to  the  negligence  of  their  employees,  the  operation  of 
large  transportation  systems  is  dependent  on  so  many  human 
agents  that  accidents  will  occur  under  the  best  management. 
We  do  not  claim  that  in  cases  of  this  kind  damages  should  not 
be  paid  by  the  railways  to  the  injured  person,  but  from  the 
standpoint  of  equity  we  do  believe  the  companies  are  being  held 
responsible  for  far  more  than  their  share  of  the  damage. 
Two  cases,  which  have  recently  occurred  in  New  York,  are 

instances  of  what  we  have  in  mind.  The  Appellate  Division  of 
the  Supreme  Court  of  New  York  recently  affirmed  a  judgment 
of  $100,000  damages  against  the  New  York  Central  Railroad 
for  the  death  of  a  victim  of  the  tunnel  accident  on  Jan.  8,  1902. 
This  high  death  claim  was  justified  by  the  fact  that  the  victim 
was  a  superintendent  of  one  of  the  large  department  stores  in 
New  York  and  earned  about  $30,000  a  year.    The  other  case 
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was  an  award  of  $50,000  damages  against  a  street  railway  com- 
pany for  an  accident  in  which  the  victim,  a  musician,  had  her 

thumb  crushed  between  the  doors  of  a  street  car  in  New  York. 

The  plaintiff  claimed  that  she  had  spent  a  large  amount  of 
time  and  money  in  learning  to  play  the  harp,  and  was  in  receipt 
of  a  large  income  as  a  harpist,  but  the  accident  would  prevent 
her  entirely  from  exercising  this  talent  and  knowledge. 

Every  injury  received  in  a  railway  accident  is,  of  course, 
extremely  unfortunate,  hut  it  is  ecpially  true  that  it  is  impossible 
entirely  to  recompense  the  sufferer  for  it  by  a  money  payment. 
There  are  very  few  men  who  would  be  willing  to  sacrifice  a  leg 
for  the  damages  they  would  receive  from  the  railway  company, 
whether  it  were  $2,000  or  $10,000,  or  would  be  killed  for  the 
pleasure  of  knowing  that  their  estate  would  secure  as  a  result 
even  $100,000  from  the  railway  company.  It  being,  therefore, 
impossible  to  remunerate  entirely  the  victim  of  any  injury  of 
this  kind,  there  is  in  one  sense  just  as  much  reason  for  paying 
a  small  sum  for  an  accident  of  this  kind  as  a  large  sum.  The 
defenders  of  the  present  law,  in  answer  to  this,  declare  that 
while  pain  and  anguish  cannot  be  paid  for,  the  injured  person 
is  at  least  entitled  to  the  money  loss  which  is  occasioned  by  the 
accident.  We  believe,  however,  that  even  this  cannot  be 

measured.  The  person  injured  in  a  railway  accident  might  have 
been  the  victim  of  another  accident  the  following  day,  for 
which  nobody  else  or  even  himself  was  responsible. 

A  reduction  of  the  excessive  amounts  now  paid,  under  direc- 
tion of  the  courts,  can  be  justified  in  two  ways.  The  first  is 

that  persons  whose  lives  or  limbs  are  worth  more  than  a  cer- 
tain amount  to  themselves  or  to  their  estates  assume  part  of 

the  risk  of  any  resulting  accident  when  they  patronize  trans- 
portation companies.  A  person,  for  example,  who  invests 

$50,000  or  $75,000  in  a  thumb  should  be  regarded  as  in  a  sense 

embarking  in  an  "extra  hazardous"  business,  and  the  railway 
company  should  not  be  obliged  to  pay  more  for  that  thumb  in 
case  of  an  accident  than  if  it  were  the  thumb  of  a  laboring  man. 
To  cite  a  parallel  case,  suppose  a  man  should  carry  a  $20,000 
peachblow  vase  into  a  street  car  under  his  arm,  and  then  claim 
the  full  value  of  the  vase  in  case  it  was  broken  in  a  collision. 
Persons  who  do  not  wish  to  take  these  hazards  should  ride  in 

other  means  of  conveyance  or  should  secure  outside  insurance. 

At  all  events,  the  railway  company  should  not  be  obliged  to 
stand  the  entire  loss. 

Another  ground  on  which  the  payment  of  lower  damages 
can  be  justified  is  one  which  we  have  mentioned  before,  but 
which  is  perfectly  sound.  That  is  that  the  extra  risks  to  which 

persons  are  liable  from  modern  methods  of  railway  operation 
form  one  of  the  penalties  which  they  and  the  community  in 
general  pay  for  the  transportation  facilities  which  they  enjoy. 
The  same  immunity  of  pedestrians  from  danger  of  being  run 
over  cannot  b£ expected  on  Broadway  as  in  the  Maine  woods; 
and,  in  the  same  way,  if  people  will  insist  upon  riding  at  60 
miles  an  hour  they  cannot  hope  to  enjoy  the  same  freedom  from 

accident  as  they  do  in  China  in  a  car  drawn  by  man-power 
at  4  miles  or  6  miles  an  hour.  An  error  in  judgment,  which, 
in  the  former  case,  might  result  in  a  catastrophe,  would  in  the 
latter  involve  only  a  slight  inconvenience  or  delay.  City  life, 
therefore,  involves  a  risk  which  those  who  enjoy  the  benefits 

of  high-speed  transportation  and  the  other  advantages  which 
are  associated  with  a  highly-developed  civilization,  ought  to 
assume,  in  part  at  least.  In  other  words,  they  accept  the  penal- 

ties of  an  extra  hazardous  life  by  living  in  a  city  or  riding  at 
high  speeds,  and  should  not  seek  to  avoid  the  accompanying 

obligations,  one  of  which  is  that  f>f  assunn'ng  part  of  the  risk 
which  Ibis  life  inx'olves. 

Responsibility  for  Injuries  Inflicted  by  Strikers 
In  a  recent  decision  the  Supreme  Court  of  Minnesota  made  a 

very  just  disposition  of  a  case  involving  liability  of  a  street 
railroad  for  the  safety  of  passengers  in  time  of  strike.  The 

decision  was  rendered  unanimously  after  unusually  careful  con- 
sideration, so  that  the  case  will  have  considerable  influence  on 

courts  outside  of  Minnesota.  It  ought  to  be  accepted  as  a 

precedent  because  it  followed  common  sense  as  well  as  justice. 

The  action  was  directed  against  Luther  Mendenhall,  as  re- 
ceiver of  the  Duluth-Superior  Traction  Company,  and  was  the 

outcome  of  a  general  strike,  which  was  bitterly  contested,  and 
resulted  in  much  violence  on  the  part  of  the  lawless  element 

among  the  strikers  and  their  sympathizers.  The  plaintiff  was 
a  passenger  on  one  of  the  cars  at  this  time,  and  was  injured  by 

being  struck  upon  the  head  by  a  stone  thrown  from  the  street 
into  the  car  by  a  strike  sympathizer,  who  was,  of  course,  in 
no  way  under  the  control  or  direction  of  the  defendant,  and 
who  later  left  town  when  he  heard  of  the  results  of  his  con- 

duct. The  case  was  tried  three  times  in  the  District  Court. 

The  juries  disagreed  the  first  two  trials,  and  on  the  third  gave 
a  verdict  of  ,$4,400  to  the  plaintiff,  Fewings.  The  case  was 

appealed  to  the  Supreme  Court,  and  a  new  trial  was  ordered, 
in  which  Fewings  received  a  verdict  of  $10,000.  Another 

appeal  was  taken  and  the  verdict  for  the  defendant  was  reached. 
The  Court  held  that  defendant  was  not  guilty  of  negligence  in 

attempting  to  operate  cars  during  the  strike ;  and  that  the  evi- 
dence was  insufficient  to  justify  a  finding  of  actionable  negli- 

gence against  defendant  as  respects  the  act  resulting  in  plain- tift"s  injury. 

The  law  holds  a  street  car  company  to  the  highest  degree  of 
care  and  foresight  with  regard  to  the  machinery  of  the  road, 
cars,  etc.,  and  also  in  protecting  passengers  from  employees  or 
other  passengers  or  persons  who  may  have  been  received  upon 
a  car.  The  question  was  whether  the  same  responsibility  would 
be  fastened  upon  the  road  in  respect  of  protection  from  a  mob 
in  the  streets.  It  was  laid  down  that  so  far  as  such  outsiders 

were  concerned  the  carrier  was  lial)le  only  to  exercise  reason- 
able care.  The  claim  was  made  that  either  the  blinds  of  the  car 

should  have  lieen  pulled  down  or  a  heavy  canvas  stretched  out- 
side of  the  car  to  protect  passengers.  The  Court  answers  this  by 

saying  that  such  precautions  would  have  tended  only  to  provoke 

greater  violence  on  the  part  of  the  strikers.  "They  would 
naturally  have  assumed,  on  seeing  a  car  pass  in  that  condition, 
that  either  the  officials  of  the  road  or  non-union  or  scab  em- 

ployees were  aboard,  and  it  would  have  incited  the  lawless 

element  to  greater  efforts  to  jjrevent  the  operation  of  the  cars." 
To  the  further  suggestion  that  the  proprietor  of  the  car  line  was 

in  duty  bound  to  notify  plaintiff"  of  the  violent  conduct  of  the 
strikers  and  their  sympathizers,  the  very  obvious  reply  is  made 
that  the  passenger  knew  just  as  much  about  the  conditioti  of 
affairs  as  the  officers  of  the  company  themselves 

The  result  is  that  persons  becoming  passengers  during  a 

strike  to  a  large  extent  assume  the  risk  of  injury.  Practically 
this  is  not  unfair.  It  is  sometimes  essential  for  companies,  in 
order  to  avoid  questions  of  forfeiture  of  franchise,  to  see  that 
cars  are  actually  run,  although  strikers  are  present  in  force  and 
very  turbulent.  Even  if  cars  are  run  principally  for  moral  effect 
the  com])any  should  not  lie  nudcted  by  passengers  who  go  into 
danger  with  their  eyes  iipen.  Of  course,  a  different  question 
woidd  arise  if  a  passenger  had  no  reason  to  apprehend  ]ieril, 

and  was  allowed  to  ex])ose  himself  to  it  when  he  miglit  have 
been  warned  in  advance. 
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THE  APPLEYARD  SYNDICATE'S  INTERURBAN  SYSTEM— I 

In  the  Central  West  the  building  of  long-distance  electric 
roads  by  several  syndicates  is  taken  as  an  indication  of  a  fixed 
policy  to  develop  a  system  that  will  ultimately  prove  a  factor 
in  the  handling  of  freight  as  well  as  passenger  traffic.  At 
present  it  is  possible  for  passengers  and  freight  to  be  trans- 

SCIOTO  BRIDGE  IN  COLUMBUS,  C,  L.  &  S 

Kenton  &  Southern  Railway  Company  has  been  organized  to 
build  between  Bellefontaine  and  Kenton,  and  eventually  this 
will  be  extended  to  Findlay,  to  connect  with  a  line  to  Toledo. 
Last  year  the  syndicate  purchased  the  Dayton,  Lebanon  & 
Cincinnati  Railway,  a  steam  road  operating  from  Dayton  to 
Lebanon,  and  this  is  to  be  equipped  for  electric  operation  of 

])assenger  cars.  The  Ohio  River  &  Western  Railway,  a  narrow- 
gage  steam  line  operating  between 
Zanesville  and  Wheeling,  has  recently 
been  acquired,  and  will  be  equipped 

for  electric  passenger  cars.  As  out- 
lined the  system  includes  about  150 

miles  of  electric  lines  in  operation, 

138  miles  of  steam  roads  to  be 
changed  to  electricity,  and  about  70 
miles  of  electric  roads  under  con- 

struction, with  about  the  same  mile- 
age contemplated  for  the  near  future. 

In  addition  to  these  roads  the  Great 
Northern  Construction  Company,  at 
the  head  of  which  is  A.  E.  Appleyard, 

has  constructed  the  Columbus,  Buck- 
eye Lake  &  Newark  Traction  system, 

and  is  now  building  the  Columbus, 
Newark  &  Zanesville  Railway.  The 
two  roads  last  mentioned  are  con- 

trolled by  Tucker,  Anthony  &  Com- 
pany, of  Boston,  and  are  very  closely 

allied.  Tucker,  Anthony  &  Company 

also  own  the  Canton-Akron  Railway 
operating  between  Akron,  Canton 
and  Massillon,  and  they  are  building 

the  Canton  &  New  Philadelphia  Rail- 

ported  from  100  miles  to  200  miles  by  electricity.  The  building 

of  long-distance  roads  has  been  particularly  marked  in  Ohio, 
and  a  very  large  proportion  of  the  mileage  in  that  State  may  be 
credited  to  the  group  of  capitalists  commonly  known  as  the 
Appleyard  syndicate.  In  a  general  way  it  may  be  said  that  this 
syndicate  aims  to  operate  through  electric  trunk  lines  con- 

necting Cincinnati,  Toledo,  Columbus,  Cleveland,  Wheeling, 
W.  Va.,  and  ultimately  Pittsburg,  Pa.  Reference  to  the  map 
on  the  opposite  page  indicates  that  this  syndicate,  in  connection 

with  closely  allied  interests,  already  has  in  operation  lines  cov- 
ering more  than  two-thirds  the  mileage  required  to  consum- 
mate these  plans,  and  rapid  progress  is  being  made  with  the 

uncompleted  portions. 
The  syndicate  headed  by  Arthur  E.  Appleyard,  of  Boston,  is 

composed  of  Boston  and  Ohio  capitalists,  and  for  the  last  three 
years  it  has  been  engaged  in  building  lines  radiating  from 
Columbus,  Springfield  and  Dayton,  Ohio.  The  roads  built  and 
controlled  by  the  interests  represented  by  Mr.  Appleyard  are 
enumerated  below :  The  first  to  be  constructed  was  the  Day- 

ton, Springfield  &  Urbana  Railway,  built  in  1899,  between  the 
cities  mentioned  in  the  title.  This  is  now  one  of  the  most  pros- 

perous lines  in  Ohio.  In  1902  the  Columbus,  London  &  Spring- 
field Railway  was  built  between  Columbus  and  Springfield.  To 

afford  entrance  for  this  line  the  syndicate  built  a  standard  gage 
city  system  in  Columbus,  known  as  the  Central  Market  Street 
Railway,  together  with  an  interurban  loop  affording  terminal 
facilities  for  all  the  interurban  lines  building  into  the  capital 
city.  The  Columbus,  Grove  City  &  Southwestern  Railway,  an 
old  line,  was  purchased  and  rebuilt,  and  is  now  being  extended 

to  Washington  Court  House.  A  spur  line  was  built  from  Med- 
way  on  the  Dayton,  Springfield  &  Urbana  to  New  Carlisle,  and 
this  is  now  being  extended  to  Troy.  A  company  known  as  the 
Urbana,  Bellefontaine  &  Northern  has  been  organized  and  is 
building  a  northerly  extension  of  the  Dayton,  Springfield  & 
Urbana  Railway,  to  be  operated  as  a  part  of  the  latter.  The 

(I\-ER1IEAD  WORK  .\T  DOUliLE-T RACK  CURVE,  C,  E.  &  S. 

way  to  New  Philadelphia.  Plans  are  also  under  way  for  build- 
ing a  line  from  New  Philadelphia  to  Zanesville,  and  when  this 

is  completed  there  will  be  an  unbroken  electric  line  from  Cleve- 
land to  Cincinnati. 

COLUMBUS,  LONDON  &  SPRINGFIELD  RAILWAY 
The  Columbus,  London  &  Springfield  Railway  is  equipped 

and  built  for  high-speed  operation.  At  present  cars  operate  by 
way  of  London,  but  a  cut-off  is  being  constructed  between 
Summerford  and  Lafayette  which  will  reduce  the  mileage  be- 

tween terminals  from  49  miles  to  45  miles,  making  the  road 
practically  an  air  line.   Over  the  entire  distance  it  parallels  the 
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National  Pike,  an  old  government  road,  and  between  West 

Jefferson  and  Columbus  the  road  traverses  the  side  of  the  high- 
way under  a  twenty-five-year  franchise.  This  amounts  practi- 
cally to  a  private  right  of  way,  since  the  highway  is  nearly  100 

BIG  DARBY  BRIDGE,  C,  L.  &  S. 

ft.  wide  and  the  track  is  separated  from  the  wagon  road  by  ditch 
and  pole  line ;  if  desired,  the  company  may  fence  its  track  under 
the  franchise.  The  balance  of  the  road  is  on  private  right  of  way 
ranging  from  50  ft.  to  100  ft.  in  width.  A  unique  feature  of  this 

road  is  that  in  the  majority  of  cases  it  passes  around  the  out- 
skirts of  the  small  villages,  avoiding  the  mam  street,  to  insure 

safety  and  admit  of  continuous  high  speed.  All  of  the  curves 

caused  by  these  swing-outs  have  been  double  tracked  so  as  to 
serve  as  passing  points. 

The  country  traversed  is  extremely  level,  and  there  are  no 
grades  over  1^2  per  cent.  It  is  purposed  to  follow  this  standard 
throughout  the  entire  system,  and  it  has  been  necessary  to  make 

span  162  ft.  long,  65  ft.  above  water,  and  resting  on  concrete 
abutments.    The  balance  of  the  structure  is  three-deck  timber 
work.    Two  steam  roads  arc  crossed  by  overgrade  crossings, 

while  others  are  crossed  at  grade  with  Porter  derailers  for  pro- 
tection.   The  roadbed  is  graded  16  ft. 

wide,  with  slopes  1J/2  to  i,  and  all  cuts 
are  graded  20  ft.  wide.    Track  is  laid 

with  75-lb.  A.  S.  C.  E.  rails,  30-ft. 

lengths,  laid  on  white  oak  and  chest- 
nut ties,  measuring  full  6  ins.  x  8 

ins.  X  8  ft.    Six-bolt  fish-plate  angle- 
bars   are   used   in   connection  with 

American  Steel  &  Wire  0000  12-in. 
bonds.     The  track  is  cross-bonded 
every  100  ft.  with  00  copper.  Careful 
attention  is  given  to  maintaining  the 

bonding,    and    men    using  Chase- 
Shawmut  bond  testers  are  kept  busy 
all  the  time.    Nine  inches  of  gravel 
under  the  ties  forms  the  ballast  on  the 

greater  portion  of  the  system,  but  a 
part  is  ballasted  with  crushed  rock. 
The  company  has  a  fine  gravel  bank 
covering  80  acres  and  having  a  50-ft. 
face.   Two  steam  shovels  with  a  large 

number  of  side-dump  cars  are  used. 
Switches  are  laid  with  No.  10  frogs,  and  have  73-ft.  leaders. 

Ramapoo  14-ft.  targets  are  used  at  all  turnouts.    These  are 
turned  by  hand,  and  have  a  spring  so  that  cars  can  run  through 

at  high  speed.    At  each  target  there  is  a  circuit  of  five  incan- 

s  j  Weep  liole^ 

*  1  and  *  i  Copper- 
Boileil  in  paraphiue 

Locust  Pin  l?^  Socket 
Special  Tliread 

10  ft.  I'mt 

o  o 
2  -  0000 

Cirooved  Trolly IJ.C.  Feeders  here 

Banks  10  ft.  wide 
70  lb.  30  ft. ,  o'Gravel 

Ties  6  .-c  8  X  S 

1 V  Hole 
a  Through  holt 

Pin  l^V'Socket 
(  Heniinsray ?^  1 ^ii^ProN o  (special i 

Tripple  petticoat 

l"\vide 

I  Galvanized  Iron 4"x  i'2  Log  ycrew 

Block  Si^'nal Wires  here 

3'.i  X  4'  (  ■  I  Ann 

Feeder  etc. 

Telephone 
Not  less  tlian ll'above  ground 

HIGH  STAND  TARGET  .SWITCHES  ON  D.,  S.  &  W.  AND  C,  L.  &  S. 

several  large  cuts  and  fills  because  of  this  policy.  Markley  Hill 

cut  is  43  ft.  deep  in  one  place,  with  a  29- ft.  fill  nearby.  About 
90,000  yds.  of  earth  were  taken  out  the  cut,  just  making  up  for 
the  fill.  The  Foster  cut  and  fill  required  about  the  same  amount 

of  labor,  but  the  cut  is  not  so  deep  nor  the  fill  so  high.  Cross- 
ing Big  Darby  River  the  company  erected  the  structures 

shown  herewith.   The  bridge  is  950  ft.  over  all,  having  one  steel 

Street  Jtii'-f 
OVERHEAD  CONSTRUCTION  AND  ROADBED 

descent  lamps,  including  two  colored  lamps  on  the  target,  two  at 
the  lock  and  one  on  the  telphone  box,  which  is  located  between 
the  tracks.  At  all  railway  crossings  there  are  also  five  lights, 

a  white  light  on  the  crossings,  red  lights  at  the  derailers,  noti- 
fying the  motorman  to  stop,  and  green  lights  150  ft.  from  the 

crossing  notifying  him  to  get  the  car  under  control.  Green 
posts  are  daylight  signals  for  crossings  and  switches,  and  white 
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posts  are  stopping  points  for  local  cars.  There  are  also  "slow" 
signals  at  curves  and  "W"  for  whistle  at  street  crossings.  All 
road  crossings  are  protected  by  cattle  guards,  and  the  track  is 
fenced  on  both  sides  with  American  Steel  &  Wire  fence.  Con- 

nection is  made  with  all  steam  roads. 

The  details  of  the  standard  overhead  con- 
struction are  shown  herewith.  Trolley  wire 

is  0000  grooved,  and  it  is  tapped  to  the  direct- 
connected  feeders  every  tenth  pole.  Poles  are 

35  ft.  tall,  and  in  some  places  40-ft.  and  45-ft 
poles  have  been  used  to  clear  trees  for  the 

high-tension  wires.  Poles  are  octagon  shape 
and  painted  red.  Brackets  are  of  the  Craig- 

head lo-ft.  flexible  type.  No.  1  copper  is  used 
for  high-tension  transmission,  and  the  details 
of  this  construction  are  as  indicated.  The 

high-tension  lines  pass  aroimd  all  towns  on 
separate  poles  and  make  a  circuitous  route  in 
entering  Columbus.  In  crossing  steam  roads 

the  high-tension  lines  clear  the  tracks  25  ft. 
The  car  equipment  of  the  Columbus,  Lon- 

don &  Springfield  is  among  the  heaviest  ever 
built  for  electric  service  in  this  country. 
Those  used  in  regular  service  at  the  present 
time  are  four  in  number,  and  are  62  ft.  over 

all.  They  have  baggage  compartment,  smoker  and  passen- 
ger compartment.  There  are  seats  for  sixty-four  pas- 

sengers, but  the  cars  have  carried  as  many  as  180  people. 
The  baggage  compartments  are  of  great  advantage  for 

carrying  travelers'  sample  trunks,  and  much  business  is 
obtained  from  this  class  of  people,  whereas  many  other 
roads  cannot  ac.-ommodate  them.  A  toilet  room  and  water- 
cooler  are  located  between  the  two  compartments.  The  in- 

terior finish  is  in  solid  mahogany,  of  rich  dark  colors,  inlaid 
with  holly.  The  seats  in  the  passenger  compartment  are  red 
plush,  and  rattan  in  the  smoker.  The  General  Electric  type-M 
control  is  used,  and  the  power  equipment  consists  of  four  Gen- 

Columbus  and  Dayton  the  company  has  two  6o-ft.  parlor  cars 
and  five  more  will  soon  be  delivered.  An  inferior  view  of  one  of 

the  cars  is  presented.  They  have  individual  plush  chairs,  two 
toilet  rooms,  observation  ends  and  are  magnificently  finished 
inside.    These  cars  have  extra  heavy  B.  &  S.  trucks,  and  are 

60-FT.  CULUMJJUS,  LONDON  &  SPRINGFIELD  CAR 

equipped  with  four  125-hp  General  Electric  motors.  They  are 
geared  to  65  miles  an  hour,  and  will  make  the  run  from  Co- 

lumbus to  Dayton,  77  miles,  in  2  hours  and  30  minutes,  and 

will  operate  under  two  hours'  headway.  They  will  have  right 
of  way  over  regular  cars  and  will  stop  only  in  Springfield.  The 
cars  were  all  ljuilt  by  the  Barney  &  Smith  Car  Company, 

FREIGHT  .STATION  AT  JUNCTION  OF  C,  L.  cS:  S.  AND  D.,  S.  &  U. 
SPRINGFIELD 

JXTEKloK  rAKI.OK  I.AK,  C,  L.  S. 

era]  Electric  Xo.  73  motors,  'idiese  are  mounted  on  Barney  & 
Smith  type-j  trucks.  Wagenhals  arc  headlights,  Ham  trolley 
catchers,  Kalamazoo  trolley  wheels,  Christcnsen  air  brakes 
and  Consolidated  heaters  are  included  in  the  e(|ui|)ment.  The 
cars  weigh  complete  75,000  lbs.  On  a  recent  special  run  one  of 

them  made  42  miles  in  i  hour,  7  nu'les  in  8  minutes  and  i  mile 
in  57  seconds.  There  are  also  i'our  cars  having  the  same  gen- 

eral details,  except  that  they  are  50  ft.  over  all  and  have  no 
baggage  compartments.  There  are  also  four  6o-ft.  express  cars 

equipped  with  four  ( leneral  l'"lectric  No.  57  motors.  B.  &  .S. 
type-h'  trucks  willi  6-in.  axk's.    l''or  fast  limited  service  l  etwet'u 

Dayton.  It  will  be  noticed  that  the  trucks  are  (Unsigned  for 
third-rail  shoes,  as  it  was  the  origimd  intention  to  equip  with 
this  system,  and  the  plan  may  be  carried  out  eventually.  It  is 

l)elieved  that  sleeping  car  service  between  Columbus  and  Cin- 
cinnati might  prove  a  ])rofita])le  innovation,  ;inil  th^'  company 

will  make  the  experiment.  An  order  has  been  placed  with  the 

Holland  .Sleeping  Car  C'onipany  for  a  sleeper  which  will  ac- 
commodate thirty  people,  b'or  hauling  freight  and  construc- 

tion cars  the  company  has  ordered  two  60-ton  Baltimore  & 
(  )liio  elertr!;  Inconiol  i  \  es.     These  will  In'  eqni|ipeil  with 
lour  iJ^-lqi  motors,  and  will  be  designeil  to  haul  filteeti  treiglU 
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cars.  In  addition  to  the  equipment  mentioned  the  Columbus, 

London  &  Springfield  has  snow-plows  and  line  cars,  besides  two 
62-ft.  Jewett  semi-convertible  excursion  cars. 

The  tribuary  population  included  in  the  cities  and  townships 

NEW  FREIGHT  AND  EXPRESS  CARS 

traversed  by  the  Columbus,  London  &  Springfield  is  179,207. 
The  towns  touched  with  rates  of  fares  and  population  are 
detailed  below : 

Single       Round  Distance 
Population  Fare  Trip  Miles 

Columbus    125,560 
West  Jefferson                       803  $0.25  $0.45  16 
Lafayette                               200  .35  .65  23 
London                                3,511  .45  .75  27.6 
Summerford                            200  .55  1.05  31 
Lagonda                                  300  .60  1. 10  35 
Marmony                                 100  .65  1. 15  45 
Springfield                          38,253  75  I.-35  48.8 

DAYTON,  SPRINGFIELD  &  URBANA 

The  Dayton,  Springfield  &  Urljana  Railway  was  described  in 
the  Street  Railway  Journal  of  April  17,  1900,  but  immense 
improvements  have  been  made  since  that  date,  while  others  arc 

under  way.  The  road  is  now  on  cntirel}'  private  right  of  wa_\" 
from  50  ft.  to  100  ft.  wide.  As  the  traffic  is  the  heaviest  on  this 
portion  of  the  system  the  entire  road  is  l)eing  dou1:)le  tracked. 
The  route  has  been  changed  at  several  points  to  avoid  heavy 
grades,  and  in  entering  Springfield  a  new  right  of  way  has  been 
secured  through  Snyder  Park.  A  large  double-track  trestle  is 
lieing  built  near  Dayton,  crossing  the  Cincinnati,  Hamilton  & 

Dayton  tracks  and  Harshman's  Creek. 
It  will  lie  302  ft.  over  all,  a  portion  72-ft.  plate  girders,  and 

the  balance  30-ft.  plate  girders.  These  will  be  supported  on 
steel  posts,  15  ins.  x  15  ins.,  resting  on  concrete  al)utments. 
Tracks  will  be  on  13-ft.  centers.  Near  this  bridge  there  is  a 
65-ft.  cut,  where  112,000  yards  were  removed  and  filled  nearby. 
Because  of  the  fact  that  the  power  house  on  this  road  will 

supply  the  greater  portion  of  the  system,  the  high-tension  wires 
are  on  independent  poles,  and  they  will  be  made  in  duplicate  on 
separate  poles. 

The  Dayton,  Springfield  &  Urbana  has  ten  50-ft.  passenger 
coaches  and  two  60-ft.  express  cars  equipped  similarly  to  the 
Columbus,  London  &  Springfield  cars. 
An  interesting  system  of  despatching  is  in  vogue  on  the 

Dayton,  Springfield  &  Urbana,  and  will  probably  be  adopted  on 
the  other  lines.  Written  orders  are  given  only  from  the 

despatcher's  station  at  Medway.  The  order  is  written  on  an 
automatic  register,  made  by  the  Egrey  Autoregister  Company, 
of  Dayton.  This  makes  two  copies,  one  of  which  is  torn  off 
and  handed  to  motorman  and  conductor,  who  read  it  and  then 

hang  it  on  a  hook  in  the  office,  while  the  other  copy  is  rolled 

up  inside  the  box,  which  can  Ije  opened  only  by  the  superin- 
tendent. On  the  line  the  motorman  calls  only  when  ordered  to 

do  so,  or  when  cars  are  more  than  5  minutes  late.  The  motor- 
man  takes  the  order,  repeats  it  to  the  conductor,  who  in  turn 

repeats  it  back  to  the  despatcher,  and 

the  latter  says  "complete."  No  writ- 
ten order  is  used,  which  saves  time. 

When  the  line  is  knocked  out  the  cars 

make  regular  meeting  points,  and  ex- 
tras wait  the  arrival  of  regulars  and 

run  on  their  time.  In  addition  to  this 
the  United  States  Electric  Signal 

Company's  system  is  being  installed 
over  the  entire  system.  The  tele- 

phone instruments  were  furnished  by 
the  Hipwell  Manufacturing  Company. 

At  Springfield  the  Dayton,  Spring- 
field &  Urbana  has  a  unique  traffic  ar- 

rangement with  the  Erie  Railway. 
The  main  line  of  this  system  passes 

through  Durbin,  7  miles  from  Spring- 
field, and  the  electric  company  oper- 

ates a  special  car  known  as  the  "Erie 
,^  Transfer,"  which  connects  with  all 

passenger  trains  on  the  steam  road. 
Regular  passengers  are  not  carried,  and  Erie  tickets  sold  in 

Springfield  bear  a  coupon  for  the  electric  car.  The  electric 
road  receives  a  pro  rata  of  the  total  amount  collected,  except 
in  case  of  tickets  for  distant  points,  when  it  receives  a  fiat 
rate.  The  arrangements  also  provide  that  the  electric  line  is 
to  haul  steam  excursion  trains  to  the  center  of  the  city  by 
means  of  electric  locomotives. 

The  population   in  townships   traversed   by   the  Dayton, 

INTERIOR  EXPRESS  CAR 

Springfield  &  Urbana  is  146,267. 
rates  of  fare,  are  indicated : 

Population 
Dayton    85,833 
Harshman   .  . .  :   300 
Fairfield    335 
Osborn    948 

Medway    200 
Donelsville    200 
En  on    295 

Snyderville    lOO 
Springfield    38,253 
Glen  Echo    100 
Bowlusville    100 
Urbana    6,808 

The  towns  included,  with 

Single 
Fare 

$0.10 

.20 

.20 

■25 

■30 
■30 
.40 

.40 

•55 

.60 

.65 

Round 

Trip 

$0.15 

•35 •35 

.40 

•55 
•55 •75 
•75 

L05 

LIO 

115 

Distance 
Miles 

10 

15 

18 

20 

24 

27 

35 

37 

42 

i 
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CENTRAL  MARKET  STREET  RAILWAY 

In  building  into  Columbus  the  Appleyard  syndicate  decided 
to  build  its  own  city  system  to  provide  entrance  for  interurban 
lines.  The  Central  Market  Street  Railway  Company  was 
formed  for  this  purpose,  and  it  acquired  franchises  for  about 
30  miles  of  road.  The  chief  lines  operate  through  the  city  from 
north  to  south  and  from  east  and  west,  all  cars  traversing  the 
interurban  loop  in  the  center  of  the  city.    The  loop  itself  is 

CAR  HOUSES  AND  SHOPS 

owned  by  the  Columbus,  London  &  Springfield  Company,  but 
the  balance  of  the  system  is  owned  by  the  Central  Market  Com- 

pany. The  city  lines  are  all  double  track,  and  a  noteworthy 
feature  is  that  in  order  to  provide  large  radius  curves  for  the 
long  interurban  cars,  the  company  was  obliged  to  purchase 
corner  lots  in  all  cases,  and  in  a  number  of  instances  houses 

were  torn  down.  The  smallest  curve  on  the  system  has  a  60-ft. 
radius  and  the  largest  114  ft.  On  the  6^  miles  of  improved 
streets  traversed  by  the  system  standard  Trilby  rails,  107  lbs.  to 
the  yard,  62  ft.  long  and  9  ins.  high,  are  used,  and  these  are 
set  on  6-in.  ties  with  a  lo-in.  bed  of  crushed  stone  and  concrete, 
making  a  roadbed  which,  it  is  claimed,  will  last  for  many  years. 
The  section  between  Long  Street  on  Third  Street  to  Warren 
Street,  extending  through  Chestnut  Street  to  Fourth  Street,  has 

three  rails,  because  the  Columbus  Railway  Company's  gage 
is  5  ft.  2  ins.  This  feature  was  illustrated  in  the  article  on 
the  Columbus,  Delaware  &  Marion  Railway,  puljlishcd  in  the 
March  21  issue  of  the  Street  Railway  Journal.    All  rail 

joints  are  bonded  with  0000  General  Electric  figure  8  bonds, 

and  cross-bonded  every  500  ft.  with  0000  Roebling  wire.  The 
overhead  construction  is  supported  on  30-ft.  iron  poles,  with  the 
exception  of  street  corners,  which  are  32-ft.  Trolley  wire  is 
0000  Roebling,  and  all  span  wire  is  insulated  in  four  places. 
Two  of  the  insulators  carry  the  interurban  telephone  wires. 

The  Central  Market  rolling  stock  is  unusually  fine.  There 
are  twenty-five  40-ft.  double-truck  cars,  finished  in  mahogany 

both  inside  and  outside.  One  of  them  is  illus- 
trated. Fifteen  of  these  cars  were  built  by 

the  Laconia  Car  Company,  and  ten  by  the 

Jewett  Car  Company.  The  interior  finish  is 
inlaid,  they  have  plush  side  and  cross  seats, 
push  buttons  and  double  windows.  Five  of 
them  have  smoking  compartments,  and  these 
are  at  present  used  on  the  Columbus,  Grove 
City  &  Southwestern  line.  The  cars  are 
heated  by  Consolidated  electric  heaters,  and 
have  the  Christensen  air-brake  outfit,  with 

four  General  Electric  No.  57  motors.  A  por- 
tion of  them  have  Laconia  trucks,  and  the 

balance  are  of  the  Peckham  type.  There  are 
two  thirteen-bench  Laconia  and  ten  nine- 
bench  Jewett  cars  for  summer  traffic,  also  ten 
single-truck  closed  cars ;  these  will  be  used  on 
the  city  systems  in  smaller  cities  where  local 
service  is  required.  The  company  has  under 
contract  thirty-two  fifteen-bench  open  cars. 
Central  Market  cars  operate  under  7-minute 
to  lo-minute  headway,  and  traverse  the  most 
thickly  populated  portions  of  the  city  besides 
drawing  trade  from  a  large  number  of  outly- 

ing factories,  among  them  the  United  States 

Steel  Corporation  plant  at  Steelton,  which  em- 
ploys 6000  men  to  8000  men.  Under  the  terms 

of  its  franchise  the  company  sells  eight  tickets 

for  25  cents,  with  5-cent  single  fares.  It  gives 
transfers  to  cars  of  its  own  system  but  not  to 
the  interurban  cars. 

On  West  Mound  Street  the  company  has  a 
site  of  4^  acres,  where  it  is  completing  a  car 
house  and  repair  shops.  These  will  also  be 
used  for  some  of  the  cars  of  the  Columbus, 

London  &  Springfield  and  Columbus,  Grove 
City  &  Southwestern,  and  the  lighter  repair 
work  for  these  interurbans  will  be  done  here. 
The  building  is  i88  ft.  4  ins.  long,  and  97  ft. 
wide  at  the  widest  part.  The  car  house  proper 

is  72  ft.  wide,  and  has  the  saw-tooth  type 
of  roof  construction.  There  are  three  tracks 

on  a  level,  half  the  space  being  provided  with 

pits  for  repair  work,  and  the  balance  cemented  floors  for  wash- 
mg,  while  the  other  four  tracks  have  slanting  ends  for  car  stor- 

age. There  is  storage  space  for  twelve  of  the  largest  interurban 
cars.  There  are  seven  doors  at  each  end  of  the  Kinnear  rolling 
type.  The  wing,  which  is  27  ft.  wide  and  two  stories  high  in 
front,  is  divided  into  offices,  sand-house,  blacksmith  shop,  boiler 
room,  machine  shop,  carpenter  shop,  armature  and  stock  room. 
The  plan  of  the  building  is  presented  herewith.  The  special 
work  will  include  three  tracks  to  the  west  and  four  to  the  east. 

The  machine  shop  will  be  provided  with  a  shaper,  two  lathes, 
drill  press,  grinder,  wheel  lathe,  wheel  press  and  lathes  for 
armature  winding.  The  carpenter  shop  will  have  a  buzz-saw, 
band-saw  and  circular-saw  and  otlicr  tools.  The  pits  will  be 
provided  with  hydraulic  jacks  of  a  special  design,  furnished 
by  Watson  &  Stillman  Company.  Cars  are  scrubbed  out  daily, 
and  a  force  of  women  is  kept  busy  at  this  work  at  all  times. 
Seats  are  cleaned  by  air  furnished  by  the  compressor  on  the 

car.    The  purchasing  agent  of  the  system  will  occupy  h;ind- 
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somely  appointed  offices  in  the  front  of  the  second  floor,  and 
there  is  a  lounging  room  in  the  rear  for  employees. 

INTERURBAN  STATION 

The  interurban  union  station  at  Columbus,  located  on  the 

loop  on  Gay  Street,  near  High  Street,  is  owned  and  operated  by 

Street  l:nil„'.,p  ,/„„,„„. 
J  Eki  j<i;a.\  loot  ix  (.oia'jMblis 

the  Columbus,  London  &  Springfield  Company.  It  is  a  large 
brick  dwelling  house  remodeled  for  the  service,  and  while  it  is 
well  equipped  it  has  been  found  wholly  inadequate  for  handling 
both  passenger  and  freight  service  as  originally  proposed,  and 
plans  are  being  made  for  two  new  stations  to  be  located  on  the 
loop ;  one  will  be  for  passenger  and  the  other  for  freight  and 
express.  It  is  claimed  the  passenger  station  will  be  one  of  the 
finest  of  its  kind  in  the  country.  As  in  the  case  of  the  present 
station  it  will  be  owned  by  the  Columbus,  London  &  Spring- 

field Company,  and  each  interurban  line  traversing  the  loop 
will  pay  its  proportion  of  the  expenses.  A  site  has  already  been 
secured  for  the  union  freight  station,  and  it  is  announced  that 
it  will  be  ample  in  size  to  handle  the  business  of  the  present 
roads  as  well  as  those  building  and  contemplated. 

EXPRESS  LIUSCNESS 

At  the  present  time  both  the  Columbus,  London  &  Spring- 
fielil  and  the  Dayton,  Springfied  &  Urbana  are  doing  an  ex- 

tensive express  ljusiness,  but  it  has  not  been  pushed  on  either 
of  the  properties.  At  the  present  time  about  10  per  cent  of  the 
receipts  of  the  Dayton,  Si)ringfield  &  Urbana  come  from  this 
source,  but  it  is  believed  that  with  systematic  efforts  the  busi- 

ness can  be  made  to  equal  if  not  exceed  the  passenger  traffic. 
It  is  proposed  to  have  cars  make  two  round  trips  a  day  from 
Columbus  to  Dayton,  while  the  spur  lines  will  have  one  round 
trip  a  day.  The  business  is  at  present  divided  into  two  classes. 
The  regular  express  includes  collection  and  delivery  in  all 
towns  of  over  4000  population,  and  is  about  the  same  as  regular 
steam  express  rates.  The  non-delivered  class  is  a  trifle  higher 
than  regular  freight  rates.  The  company  has  express  offices 
in  connection  with  its  ticket  offices  in  all  the  principal  towns, 
and  it  maintains  horses  and  wagons  in  towns  of  over  4000. 

PARKS 

At  present  the  chief  pleasure  resort  of  the  system  is  Tecum- 
seh  Park.  Historians  say  that  within  the  confines  of  this  park 
the  famous  Indian  warrior,  Chief  Tecumseh,  made  his  last 
stand  and  met  his  fate.  The  site  includes  100  acres,  and  is 
within  a  short  distance  of  the  power  house  at  Medway.  A  dam 
in  Mad  River  affords  a  fine  pond  where  there  is  boating,  bathing 

and  fishing.  The  company  has  erected  a  large  dance  hall  and 
pavilion,  which  is  leased  on  a  percentage  basis,  as  are  the 
majority  of  the  other  attractions,  which  include  a  Ferris  wheel, 
bowling  alley,  shooting  gallery  and  miniature  railroad.  The 
pavilion  is  100  ft.  x  50  ft.,  and  has  a  lo-ft.  promenade  all  the 
way  around.  The  building  may  be  closed  in  winter  and  is 
heated  by  a  number  of  Consolidated  electric  heaters.  Admis- 

sion to  the  grounds  is  free,  and  Sundays  and  evenings  the  com- 

pany makes  a  round-trip  rate  of  25  cents  from  either  Spring- 
field or  Dayton.  At  other  times  the  round-trip  rate  is  40  cents 

from  Dayton  and  35  cents  from  Springfield.  The  pavilion  is 
rented  to  private  parties  much  of  the  time,  and  private  cars 
are  supplied  from  either  Dayton  or  Springfield  for  $12.50. 
This,  of  course,  does  not  include  the  use  of  the  pavilion. 

The  Columbus,  London  &  Springfield  is  planning  to  establish 
a  private  park  near  Columbus.  It  will  include  about  100  acres 

and  have  a  fine  pond.  At  this  park  will  be  erected  a  merchants' 
club  house.  An  effort  will  be  made  to  secure  a  club  membership 
of  1000,  at  annual  dues  of  $5  per  year  each,  the  park  to  be  open 
only  to  members  and  their  families  and  guests. 

DEVELOPMENT  PLANS 

The  plans  for  developing  the  recently  acquired  steam  roads 
contemplate  much  more  radical  innovations  than  any  heretofore 
attempted.  The  Ohio  River  &  Western  Railway  traverses  some 
of  the  most  important  coal  fields  in  Ohio,  and  the  company 
itself  owns  an  inexhaustible  field.  It  is  the  intention,  as  soon  as 
possible,  to  change  the  road  to  standard  gage  and  equip  it  with 
electricity.  In  the  heart  of  the  coal  fields  it  is  proposed  to  erect 
the  largest  interurban  power  station  in  the  world.  It  will  be 
situated  near  the  mouth  of  a  coal  mine,  from  which  fuel  will  be 
mined  and  passed  to  the  boiler  room  of  the  station.  A  well 
watered  site  has  been  secured  for  such  a  station.  The  power 
units  will  be  turbines,  and  the  transmission  lines  will  be  built 
with  the  view  of  handling  60,000  volts.  The  Ohio  River  & 

Western  is  to  be  equipped  with  the  latest  rolling  stock  for  hand- 
ling coal,  and  it  is  the  intention  to  develop  the  coal  fields  in  this 

territory,  something  which  has  never'been  possible  heretofore, 
owing  to  the  narrow  gage  and  inferior  equipment  of  the  road. 

UNION  DEPOT  AT  COLUMBUS 

There  are  also  valuable  sandstone  quarries  and  oil  fields  along 
this  road,  and  it  will  be  the  policy  of  the  owners  to  make  use  of 
all  these  advantages.  As  a  connecting  link  between  Cincinnati 
and  Pittsburg  it  is  believed  the  road  will  develop  a  heavy  pas- 

senger business  as  well. 
The  Dayton,  Lebanon  &  Cincinnati  road  traverses  a  rich 

farming  country,  and  when  connection  is  completed  with  Cin- 
cinnati the  road  will  furnish  one  of  the  best  outlets  for  the 

business  of  that  city. 

At  Beavertown  and  Centerville  the  company  owns  very  ex- 
tensive limestone  quarries  which  have  been  worked  for  years. 

Great  quantities  of  stone  are  shipped  to  Cincinnati,  Hamilton, 
Dayton  and  other  points.   The  company  also  owns  a  large  rock 
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crushing  outfit,  and  sells  large  quantities  of  crushed  stone 
besides  using  it  for  ballast.  For  handling  this  material  the 
company  has  purchased  twenty  steel  hopper-bottom  gondolas 
of  the  largest  size. 

The  Dayton,  London  &  Columbus  has  recently  secured  a 

private  right  of  way  from  the  heart  of  Day- 
ton to  its  line  at  Hempstead,  a  distance  of  7 

miles.  Adjoining  the  Union  passenger  station 
at  Dayton  the  company  has  acquired  45  acres 
where  a  terminal  freight  station  and  yards 
will  be  erected.  The  Dayton,  Springfield  & 
Urbana  line  will  join  the  Dayton,  London  & 
Columbus  at  this  point.  For  rapid  handling 

through  freight  a  cut-off  is  being  built  from 

Harshman's  on  tlie  Dayton,  Springfield  & 
Urbana  to  Lebanon  Junction  on  the  Dayton, 
Lebanon  &  Cincinnati,  thus  enabling  freight 

to  be  transported  around  Dayton.  The  Day- 
ton, Lebanon  &  Cincinnati  has  ninety-seven 

freight  cars  of  all  kinds  and  seven  steam  loco- 
motives, which  will  be  retained  for  hauling 

freight  trains.  The  line  will  be  equipped  with 
electricity  at  once  for  the  passenger  service. 

MAN.'VGEilENT 

Each  of  the  Appleyard  properties  has  its 
own  set  of  officers  and  the  roads  are  handled 

separately.  In  the  case  of  the  Dayton,  Spring- 
field &  Urbana,  Columbus,  London  &  Spring- 
field, and  Central  Market  Street  systems  the 

chief  executives  are  identical,  John  S.  Harsh- 
man,  of  Springfield,  who  was  one  of  the  original  promoters  of 
the  Dayton,  Springfield  &  Urbana,  being  the  president.    A.  E. 
Appleyard  is  managing  director  and  controlling  stockholder 

in  all  of  the  properties,  while  the  acti\'e  management  of  all  of 

NEW  "L"  TUNNEL  ROUTE  IN  BOSTON 

The  Boston  Transit  Commission  is  expected  shortly  to  an- 
nounce its  decision  as  to  the  route  for  the  new  Washington 

Street  subway.    The  proposition  now  before  the  Commission 

TYPICAL  CROSS-ROADS  STATION 

the  roads  is  in  the  hands  of  Richard  Emory,  as  general  man- 
ager, who  has  his  headquarters  in  Columbus. 

The  greater  part  of  the  work  of  construction  of  these  roads 
was  planned  and  supervised  by  C.  A.  Alderman,  chief  engineer 
of  the  Great  Northern  Construction  Company,  and  now  chief 
engineer  of  the  several  roads.  The  writer  is  indebted  to  Mr. 
Alderman  for  much  of  the  information  relating  to  the  details 
of  the  road  construction,  also  to  H.  W.  Ginaven,  engineer  of 
the  Medway  power  house,  for  details  of  the  power  equipment. 

[The  second  part  of  this  paper,  dealing  with  the  power  house, 
sub-stations  and  distribution  system,  will  be  presented  next 
week.] 

STONE  QUARRY,  ROCK  CRUSHER  AND  SAW-MILL,  D.,  L.  &  C. 

is  a  tunnel  to  afford  a  new  way  of  bringing  the  elevated  trains 
down  town  from  the  present  elevated  structure  at  Castle  Street, 

and  to  give  up  their  route  in  the  present  Tremont  Street  sub- 
way to  the  surface  cars  which  formerly  traversed  it.  The 

nther  part  of  the  problem,  which  may  not  be  taken  up  until  the 
end  of  a  year,  after  the  completion  of  the  new  subway,  is  a 
j)roposition  for  another  surface  car  subway  somewhere  near 

the  proposed  elevated  train  tunnel,  but  separate  from  the  Tre- 
mont Street  subway.  The  Commission  has  no  authority  under 

the  legislative  act  to  extend  either  of  these  new  underground 

routes  to  Roxbury,  and  there  is  no  evident  intention  of  pro- 
viding for  elevated  trains  to  East  Boston.  The  whole  question 

is  simply  one  of  giving  the  elevated  trains  a  new  route  under- 
ground from  the  elevated  structure  at  Castle  Street  to  the 

Charlestown  Bridge;  of  giving  back  the  whole  of  the  Tremont 

Street  subway  to  surface  cars,  and  of  providing  later  a  new- 
subway  for  surface  cars  which  now  use  the  tracks  on  Wash- 

ington Street. 
Indications  are  that  the  new  tunnel  for  elevated  trains  will 

take  a  line  somewhat  to  the  east  of  Washington  Street,  cutting 
through  the  wholesale  business  district,  where  no  through  car 
service  exists  at  present,  and  connecting  with  the  surface  lines 
of  the  present  subway,  the  East  Boston  tunnel  and  the  proposed 
new  subway  by  transfers  at  points  where  the  lines  cross  over  or 
under  each  other.  If  the  line  should  be  carried  direct  to  the 

Charlestown  Bridge  instead  of  past  the  North  Station  a  trans- 
fer could  readily  be  provided  at  Haymarket  Square,  so  that 

through  passengers  from  Roxbury  and  adjoining  points  for  the 
North  Station  would  here  take  surface  cars  for  the  railroad 

terminal.  In  the  same  event  passengers  from  the  Back  Bay  and 
Tremont  Street  districts,  bound  for  the  North  Station,  would 

reach  that  point  by  surface  cars  running  through  the  Tremont 
Street  subway,  as  in  the  days  before  the  elevated  road  was 
built. 

The  Commission  has  been  engaged  on  this  problem  a  long 
time,  and  has  given  the  subject  careful  thought,  as  it  is  realized 
that  the  decision  will  probably  settle  future  developments  in 
local  transportation. 
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RECENT  DEVELOPMENTS  IN  HIGH-SPEED  ELECTRIC 
TRACTION  IN  GERMANY 

A  paper  on  this  subject  was  recently  read  by  Mr.  Reichel, 

chief  engineer  of  the  Siemens  &  Halske  Company,  in  Germany, 
before  one  of  the  German  engineering  societies.  The  proposed 

electric  road  between  Berlin  and  Hanover  was  discussed  and 

some  interesting  particulars  were  given  of  the  present  high- 

voltage,  high-speed  electric  railway  system  of  the  company. 

The  following  is  a  digest  made  from  an  advance  copy  of  the 

paper : 
Mr.  Reichel  first  refers  to  some  of  the  results  secured  on  the 

high-speed  Berlin-Zossen  line.  Current  was  transmitted  at 

12,000  volts  to  15,000  volts,  and  2500  hp  was  taken  by  the  ex- 
perimental car  during  starting  and  700  hp  at  full  speed.  The 

overhead  conductors  were  made  of  hard-drawn  copper  of  100 

sq.  mm  cross  section.  But  in  spite  of  the  fact  that  the  highest 

speed  attained  was  about  45  m  per  second,  no  trouble  was  ex- 
perienced either  with  the  conductors  or  collectors.    On  several 

FIG.  l.-WIRING  DIAGRAM  FUR  2-MOTOR  LOCOMOTIVE 

occasions  a  speed  of  from  150  km  to  160  km  per  hour  was  at- 
tained, and  the  result  of  the  experiment  indicated  that  no 

difficulty  would  be  experienced  in  covering  the  distance  between 
Berlin  and  Hanover  (230  km)  in  2%  hours,  ten  stops  included, 
or  at  an  average  speed  of  from  120  km  to  125  km  per  hour. 

Each  of  the  motor  cars  easily  drew  for  a  distance  of  120  km 

three  "trailers"  weighing  98  tons,  moving  in  all  a  gross  load 
of  200  tons.  Under  these  conditions  full  speed  was  attained 
when  the  train  had  covered  5  km.  From  this  result  it  can 
hardly  be  doubted  that  the  desired  speed  of  200  km  per  hour 
may  be  easily  attained.  The  train  resistance  showed  that  the 
power  required  for  this  latter  speed  would  be  1400  hp  to 
1500  hp. 

At  about  the  time  the  Siemens  &  Halske  Company  undertook 

this  high-speed  work  it  was  also  engaged  on  the  electrical 
equipment  of  the  Berlin  elevated  railway.  On  this  latter  road 
accelerations  up  to  .7  m  per  second  per  second  are  employed, 
and  retardations  up  to  i.i  m  per  second  per  second.  Owing  to 
this  great  acceleration  the  average  speed  is  from  25  km  to  27 
km  per  hour.  This  is  about  25  per  cent  greater  than  that  of 
the  Berlin  Stadtbahn,  a  steam  line,  although  on  the  latter  the 
stops  are  made  at  greater  distances,  namely,  1.4  km  as  against 
.88  km.  The  Berlin  elevated  railway  has  recently  replaced  its 

300-600-volt  motors  with  8oo-volt  direct-current  motors.  As 
the  increase  to  800  volts  did  not  prove  harmful  to  motors,  which 
weigh  1350  kg  each,  it  was  determined  to  build  motors  weighing 

25CO  kg  for  1000  volts.  Th's  attempt  has  als")  proved  successful, 
and  Mr.  Reichel  places  the  limit  of  safety  for  a  direct-current 

railway  motor  weighing  4000  kg  at  between  1200  volts  and 
1500  volts,  so  that  by  connecting  two  such  motors  in  series 
2500  volts  to  3000  volts  could  be  used  as  a  maximum.  He  sees 

no  great  difficulty  in  the  use  of  3000  volts,  but  it  would  be  neces- 
sary to  dispense  with  the  third  rail  and  make  use  of  overhead 

methods  of  contact. 
Mr.  Reichel  states  that  it  having  been  shown  theoretically 

that  io,ooo-volt,  three-phase  railway  motors  could  be  built  (see 
Street  Railway  Journal  for  Nov.  8,  1902,),  practical  experi 
ments  were  made  which  showed  that  the  windings  can  carry 

20,000  volts  alternating  current  without  rupturing  the  insula- 
tion. The  first  motor  made  withstood  20,000  volts  for  one  hour, 

and  also  successfully  withstood  a  several  hours'  test  running 
without  load  at  10,000  volts. 

The  motors  are  arranged  to  be  driven  either  with  direct  con- 
nection to  shaft  or  with  gearing.  The  weight  of  the  motors 

varies  from  4  tons  to  5  tons,  without  gears,  and  in  capacity 
they  range  from  180  hp  to  250  hp.  They  can  be  wound  for 
speeds  from  60  km  to  160  km  per  hour. 

While  these  motors  are  somewhat  heavier  than  low-tension 

motors,  yet  the  weight  of  transformers,  plus  low-tension  motors, 
is  in  all  cases  appreciably  greater  than  high-tension  motors. 
In  the  latter  case  not  only  are  transformers  needless  but  the 
car  body  may  also  be  made  lighter,  as  it  would  no  longer  have 

FIG.  2.— elevation  and  PLAN  OF  4-MOTOR  LOCOMOTIVE  TRUCK 

to  bear  the  weight  of  the  transformers.  The  efficiency  of  the 
motors  can  also  be  increased,  for  if  a  car  is  fitted  with  four 
motors  the  primaries  of  two  can  be  connected  for  5000  volts 
each.  This  would,  of  course,  reduce  the  liability  of  trouble 
from  the  motors.  In  addition  to  this  the  wires  could  be  made 

of  larger  diameter,  and  thus  the  space  for  the  windings  used  to 

better  advantage.  A  wiring  diagram  for  a  two-motor  locomo- 
tive is  shown  in  Fig.  i. 

Fig.  2  shows  the  mechanical  application  of  four  motors  to  the 
truck.  It  will  be  seen  that  the  two  inner  axles  are  each  fur- 

nished with  looo-hp  motors  for  wheels  150  mm  in  diameter. 
The  outside  axles  are  6  m  apart,  the  wheels  being  1000  mm  in 

diameter.  On  these  axles  are  mounted  very  light  motors  con- 
nected in  cascade  to  the  larger  motors  when  very  low  speeds 

are  required.  These  lighter  motors  make  it  possible  to  run  a 
locomotive  designed  for  120  km  per  hour  at  a  speed  of  60  km 
or  even  30  km  per  hour  by  inserting  suitable  resistances. 

Mr.  Reichel  mentions  the  fact  that  under  normal  conditions 

the  greatest  amount  of  current  which  can  be  transmitted 
through  ordinary  methods  of  overhead  contact  is  100  amps,  per 
contact,  and  that  it  is,  therefore,  necessary  to  use  higher  volt- 

ages than  usual  to  obtain  more  energy. 
The  recognition  of  the  various  difficulties  experienced  with 

methods  of  overhead  contact  led  the  Siemens  &  Halske  Com- 

pany to  adopt  their  method  of  side  contact.  It  was  found  that 
even  at  a  speed  of  160  km  the  contact  remained  good  as  long 
as  the  car  was  not  subjected  to  rolling  or  pitching  due  to  poet 
roadbed. 
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RELATIVE  COSTS  FOR  STEAM  AND  POEYl'llASE  TRACTION 

On  this  subject  the  following  data  is  given  for  a  trunk  rail- 
way : 

The  steam  equipment  consists  of  a  locomotive  tender,  four 

passenger  cars  and  one  baggage  car,  and  the  electrical  equip- 
ment of  one  motor  car,  which  contains  a  baggage  compartment, 

and  four  passenger  cars. 
The  track  resistance  is  assumed  to  be  3.5  kg  per  ton.  For  the 

air  resistance  the  average  from  the  Zossen  tests  can  be  taken. 

These  tests  showed  the  resistance  to  follow  practically  a  para- 
bolic curve.  Taking  the  resistance  at  50  kg  per  square  meter 

of  cross  section,  there  would  a  resistance  of  500  kg  for  10 
square  meters.  For  the  friction  of  current  collectors  50  kg  may 
be  added  as  well  as  an  additional  50  kg  for  the  side  friction  of 
each  trail  car,  so  that  for  a  train  consisting  of  one  motor  car 
and  four  trail  cars  it  would  be  necessary  to  use  a  force  of  about 

1660  kg.  This  gives,  at  a  speed  of  160  km  per  hour,  the  fol- 
lowing result : 

P.v        1660  X  44.5 
 =  1000  hp 

75  75 
The  air  resistance  to  be  overcome  by  the  steam-driven  train 

is  greater,  because  there  is  additional  resistance  due  to  the 
tender  and  baggage  car,  as  well  as  to  the  less  symmetrical  shape 
of  the  locomotive. 

Again,  the  train  resistance  on  the  track  increases  in  direct 
proportion  to  the  weight.  According  to  Wittfeld  this  would 
require  a  force  of  2300  kg,  and  the  normal  capacity  required 
of  the  locomotive  would,  therefore,  be  1400  hp  (maximum 
1800  hp).   The  steam  consumption  would  be  1400  kg  per  hour. 
The  accompanying  table  shows  the  comparison  of  power 

required  and  cost  of  operation  for  a  steam  and  electric  train. 

ST,  LOUIS  DEDICATORY  CROWDS 

The  experience  gained  during  the  dedicatory  exercises  has 
convinced  the  management  of  the  street  railway  companies,  the 
Fair  officials  and  the  public  that  the  Transit  and  Suburban  Com- 

panies can  care  for  all  of  the  travel  at  the  World's  Fair  with 
perfect  satisfaction  to  their  patrons.  Notwithstanding  some 
annoyances  on  Dedication  Day,  when  the  service  was  severely 
taxed  by  the  moving  of  half  a  million  persons  to  and  from  the 
West  End  in  almost  a  solid  body,  the  experience  was  generally 
satisfactory. 

Interference  with  the  running  of  east  and  west  cars  by  inter- 
secting lines  will  be  avoided  by  the  inauguration  of  safeguards, 

and  the  World's  Fair  traffic  will  be  given  the  right  of  way  at  all 
junction  points.  Four  tracks  will  be  used  by  the  Laclede 
Avenue  and  Chouteau  Avenue  cars  at  the  south  entrance  to  the 

park  for  the  World's  Fair  traffic,  doubling  the  capacity  of  those 
lines  with  a  contemplated  addition  of  new  cars  in  proportion. 
Easton  Avenue  also  will  become  one  of  the  prominent  trolley 
routes  to  the  Exposition  grounds  when  all  of  the  plans  have 
matured. 

The  Suburban  Company  has  two  lines  touching  the  grounds, 
and  it  is  contemplated  to  make  both  of  them  popular  with  the 
sightseers  by  equipping  them  with  an  abundance  of  palace  cars, 
such  as  are  now  used  on  the  Union  Avenue  division.  The  main 

line  of  the  Suburban,  with  a  large  entrance  at  the  Administra- 
tion Building,  penetrating  as  it  does  the  business  center  of  the 

city,  will  become  one  of  the  principal  World's  Fair  feeders. 
The  capacity  of  this  branch  was  not  fairly  tested  on  Dedication Day. 

When  steam  railroad  tracks  are  removed  from  the  grounds 

the  street  cars  will  construct  permanent  terminals,'  and  much 

COMPARISON  BETWEEN  STEAM  AND  ELECTRIC  TRAINS  AT  SPEED  OF  160  KM.  PER  HOUR 

Motive  Power 

Steam. 

Electric  . 

Locomotive 
No. Wt.  ill 

Tons 

135 

96 

Trail Cars, 

No. Total  W't  in  Tons 

135  +  (5  X  41)  =  330 

96  +  (4  X  41)  =  260 

H.  P.  Required 

1400 

(35  X  360  +  750)  44.5 
75 

=  1000 

Number  of  Seats. 

4  (7  X  6)  ̂   168 

4  (7  x6)  +  12  =  180 

Weight  per  Seat 

in  Kg. 

330,000 

168 
260,000 

180 

=  1964 

-  1440 

H.  P. 

Required 

per  Seat 

1000 180 

Cost  of  Energy 

per  H.  P.  Hour 

in  Pfg. 

Coal  2.7 Oil  and  waste  0.27 Water  0.13 
Total  3.1 
7  X  736  _ 

0.9x1000  ~ 
Motive 
Power 

Steam, 

Electric  . 

Cost  per  100  Seat  Kilometres 

Cost  of  Power  in  Pfg.  for Full  Trip. 

8.35  X  3.1 
100 

160 

5.74  X  5.5  X  100 160 

=  16.2 

=  19.7 

Cost  of  Maintenance in  Pfg. 

[45  +  (5  X  15)]  100 
1000  X  160 

=  7.5 

[45  +  (4  X  15)1  100 
1000  X  160 

:  5.25 

Wages in  Pfg. 

3.75 

Total  Cost  in  Pfg. 

16.2  +  7.5  +  3  75  =  27.45 

19  7  +  5.85  +  2.8  =  28.35 

Cost  of  Equipment  of  Complete  Train,  with Reserve,  in  Marks 

1  Locomotive  and  tender   100,000  ] 
4  Cars  at  45,000  M   180,000  I 
1  Baggage  car  _.   40.000  j- 394,000  M 30  per  cent  reserve  for  loco,.  30,000 
20  per  cent  reserve  for  cars.,  44,000  J 

1  Motor  car   50,000  "j Electrical  equipment   80,000 
20  p.  c.  reserve  for  motorcar.  26,000  ̂   372,000  M 
4  Cars  at  45,000  M   180,000 
20  per  cent  reserve  for  cars..  36,000  J 

Interest  at 
3.5  ̂   and 

.ayment  of 
0.5^  to  Sink- 

ing  Fund 

in  Pfg. 

23.5 

It  is  apparent  from  the  foregoing  that  the  investment  of 
capital  for  electric  railways  is  justified  wherever  the  amount  of 
traffic  is  considerable.  If  the  development  of  electric  trunk 
lines  is  to  be  considered  at  all  it  can  hardly  be  doubted  that  an 
electric  railway  between  two  large  cities  will  certainly  prove 
profitable  in  time,  even  though  it  should  take  two  or  three  years. 

At  a  meeting  of  the  stocklidldcrs  of  the  General  Electric 

Com])any,  held  at  Schenectady,  May  12,  the  number  of  direc- 
tors was  increased  from  thirteen  to  fifteen.  The  directors 

elected  to  fill  these  new  positions  were  William  C.  Whitney,  of 
New  York,  and  Ex-Governor  W.  M.  Crane,  of  Massachusetts. 

time  will  be  saved,  both  in  unloading  and  taking  on  passengers 
and  in  turning  back  the  cars.  Lack  of  facilities  was  felt  more 
than  anything  else  during  the  rush  of  the  dedication. 

With  the  addition  of  new  cars,  now  being  built,  the  carrying- 
capacity  of  the  Transit  Company  (.)n  its  east  and  west  lines 
will  be  increased  50  per  cent.  When  the  additional  tracks  have 
been  built  and  the  permanent  terminals  constructed  450  more 
cars  can  easily  be  pressed  into  service,  and  it  is  expected  that 
this  will  equip  the  road  sufficiently  to  handle  tlie  business  of 

the  World's  Fair  without  difficulty. 
Delay  in  the  rush  to  the  West  End  to  see  the  i)araile  Thurs- 

day, April  30,  and  the  return  of  the  crowd  after  the  column  had 
broken  was  explained  by  General  Manager  Du  Pont  as  being 
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caused  by  the  desire  of  everybody  to  go  in  one  direction  at  once. 
At  the  busiest  hours  of  the  day  the  cars  were  running  in  almost 
a  solid  line,  and  as  fast  as  the  passengers  could  get  on  and  off 
the  cars  proceeded.  There  were  no  accidents,  no  interruptions, 

and  the  cars  were  moving  as  speedily  as  it  was  physically  pos- 
sible to  accommodate  the  passengers  who  wanted  to  get  on  and 

off.  There  will  be  no  such  a  demand  as  this  to  be  met,  Mr.  Du 

Pont  says,  at  the  World's  Fair.  Traffic  to  the  Exposition  will 
be  distributed  throughout  the  day,  and  there  will  not  be  a  rush 
at  night  to  get  them  all  away  at  once.  Thursday  night,  when 
the  attendance  was  largest  at  the  fireworks  display,  Mr.  Du 
Pont  says  there  were  150  cars  empty. 

 •♦♦  

crease  were  not  incorporated  in  any  written  agreement,  but 
went  into  effect  May  i,  in  accordance  with  statements  made  to 
the  City  Council  by  representatives  of  the  company. 

TOLEDO  SHOPS 

PLANS  FOR  IMPROVING  SERVICE  AT  DUBUQUE 

Some  time  ago  newspaper  despatches  heralded  the  announce- 
ment that  the  Union  Traction  Company,  of  Dubuque,  la.,  had 

lorn  up  its  tracks  on  one  of  the  streets  of  that  city,  amid  the 

protests  of  many  property  owners,  the  despatch  giving  the  im- 
pression that  this  was  another  one  of  the  high-handed  acts  of 

a  "soulless  corporation."  In  view  of  the  fact  that  street  railway 
companies  are  not  in  the  habit  of  tearing  up  tracks  where  the 

right  to  maintain  them  is  worth  anything,  it  was  deemed  ad- 
visable to  investigate  this  matter,  and  the  facts  disclosed  are 

presented  herewith : 
In  horse-car  days  the  Dubuque  street  railway  owned  a  fran- 

chise running  the  entire  length  of  the  city  north  and  south. 
In  the  business  section  of  the  town  it  operated  on  Main  Street 
and  Clay  Street,  which  are  parallel  and  separated  by  a  distance 
of  two  blocks.    When  electric  traction  began  to  be  adopted  a 
new  company  applied  for  a  competing  franchise  on  a  street 
between  and  paralleling  the  lines  of  the  old  company.  The 

new  company  adopted  electricity,  which  compelled  the  old  com- 
pany to  follow  suit.    After  some  years  of  ruinous  competition 

the  two  lines  consolidated  in  July,  1900.    Since  that  time  the 
new  company,  which  is  the  Union  Traction  Company,  has  been 
obliged  to  maintain  service  on  three  parallel  lines  within  about 

500  ft.  of  each  other  through  the  business  section  of  the  cit^' 
which  may  not  strike  the  city  manager  as  anything  re- 

markable, but  which  in  a  town  of  38,000,  scattered  up 
and  down  along  a  river,  is  more  than  necessary.    In  the 
outlying  districts  the  lines  were  combined  by  forming  a 
loop,  and  a  competitive  service  was 
avoided  in  these  districts.  / 

Some  six  or  eight  months  ago  the  / 
Union  Electric  Company  showed  the  / 

City  Council  that  it  could  greatly  im-  / 
prove  the  service  by  discontinuing  the  / 
intermediate  line  and  increasing  the  / 
frequency  of  service  on  the  other  two  / 

streets.    After  thoroughly  investigat- 
ing the  matter  and  listening  to  the 

remonstrances  of  a  minority  of  the 
property  owners,  the  Council  granted 
the  request,  and  the  contract  has  been 
let  for  the  removal  of  the  rails,  ties, 
poles  and  wires  on  about  2  miles  of 
street.    As  a  result  the  city  will  ob- 

tain a  5-minute  service  on  the  main 
street,  where  the  headway  was  for- 

merly 10  minutes.    On  one  branch  line 
service   will   be   increased    from  15 
minutes  to  10  minutes,  and  on  two 
other  branches  from  20  minutes  to 

15  minutes.    It  is  expected  that  this 
increase  will  be  justified  by  the  larger 
amount    of    short-haul    business  ob- 

tained.    These    conditions    for  in- 

The  Toledo  Railways  &  Light  Company  is  completing  a  sec 

of  well-equipped  car  shops,  plans  and  perspective  views  of 
which  are  shown  herewith.  This  plant  is  located  well  out  in 
the  edge  of  town  so  that  land  is  cheap  and  there  is  plenty  of 
room  for  expansion.  At  the  present  time  the  repair  shops  and 
car  houses  have  been  completed,  although  some  of  the  interior 
arrangements  have  not  been  fully  developed.  The  paint  shop 
is  now  under  construction.  The  general  arrangement  is  shown 

by  the  plan.  The  car  houses  for  the  storage  of  cars  are  inde- 
pendent of  the  repair  shops.  These  houses  are  entered  at  one 

end  by  switch  tracks  and  at  the  other  end  by  a  50-ft.  transfer 
table.  The  entrance  to  the  paint  shop  is  entirely  by  way  of  the 
transfer  table.  The  repair  shops  are  entered  by  switch  tracks 
from  either  end.  Part  of  the  tracks  in  the  motor  room  and 
machine  shop  have  pits. 

 82- 
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PITS  OPEN  AT  THE  SIDES 

One  variation  from  the  usual  practice  in  pit  construction 
adopted  in  these  shops  is  to  have  some  of  the  pits  open  for  a 
distance  of  28  ins.  outside  of  each  rail.  This  is  to  facilitate 

working  on  the  outside  of  the  truck  from  the  pit.  Considerable 
work  must  be  done  on  the  outside  of  a  truck,  and  if  this  is  done 
with  the  car  standing  away  from  the  pit  or  on  a  pit  track  which 
is  not  open  at  the  sides,  much  of  this  work  is  done  at  somewhat 

Of  a  disadvantage,  because  it  is  so  near  the  floor  that  it  is  un- 
handy for  the  workmen  to  get  at. 

The  floors  are  of  wood  in  all  the  shops.  The  rails  of  the  pit 

tracks  are  supported  on  timbers,  so  it  is  easy  to  leave  an  open- 
ing outside  of  the  rail  on  part  of  the  pits.  Some  of  the  pits  are 

not  open  at  the  sides  because  when  armatures  are  to  be  taken 
out  they  are  lifted  with  a  crane,  which  is  moved  about  on  a 

four-wheeled  truck  running  on  the  floor.  If  the  pit  is  open  at 
the  sides  it  is  difficult  to  use  this  truck  in  getting  armatures 
out.  Therefore,  only  a  part  of  the  pits  are  left  open  in  this  way. 
The  usual  hydraulic  lifts  worked  with  oil  and  a  hand  pump 

For  the  accompanying  perspective  drawings  showing  the 
plant  the  Street  Railway  Journal  is  indebted  to  the  courtesy 
of  L.  E.  Beilstein,  general  manager  of  the  Toledo  Railways  & 
Light  Company. 
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car  shops  for  THE  TOLEDO  RAILWAYS  &  LIGHT  COMPANY 

are  used  in  the  pits,  and  hydraulic  lifts  are  also  to  be  put  in  for 
hoisting  car  bodies. 

LOCATING  TROUBLES 

C.  O.  Brown,  master  mechanic  of  the  company,  is  a  believer 
in  the  plan  of  keeping  extra  trucks  always  on  hand  to  put 
under  cars  which  come  in  on  account  of  motor  troubles  or  truck 

troubles.  Although  this  plan  has  not  always  been  followed 
out  it  is  expected  that  it  will  be  hereafter,  because  of  the  several 
advantages  which  the  reserve  truck  plan  is  believed  to  have. 
When  a  reserve  truck  is  kept  on  hand  it  can  be  placed  under  a 
disabled  car  in  a  few  minutes  by  ordinary  pit  men,  who  need 
have  no  special  knowledge  of  motor  troubles.  When  the  truck 
with  the  disabled  motors  has  been  taken  out  the  pit  men  turn 
the  motors  over  to  a  couple  of  men  who  have  an  expert  knowl- 

edge of  motors  and  motor  troubles.  In  this  way  it  is  not  neces- 
sary that  every  man  working  in  the  pits  removing  trucks  and 

car  bodies  .should  have  a  knowledge  of  how  to  locate  and 
remedy  faults  in  the  motors.  Two  skilled  men  do  all  the  motor 

testing,  both  before  and  after  repairs.  For  motor  testing  the 
space  adjoining  the  armature  room  in  the  main  motor  room 
will  be  set  aside  where  testing  apparatus  will  be  put  up.  On  a 
lot  adjoining  the  shop  a  small  office  building  with  lounging 
rooms  for  the  employees,  lockers,  etc.,  is  to  be  built.  The  paint 
.shop  is  an  entirelv  independent  building  in  the  rear  of  the  main 
shops,      indicated,  and  is  served  by  a  50-ft.  transfer  table. 

Nine  different  acts  were  passed  by  the  sixty-third  session 
of  the  Indiana  General  Assembly,  recently  adjourned,  affecting 
street  and  electric  railways,  and  in  general  they  are  calculated 
to  encourage  the  industry. 

The  act  of  March  11,  1901,  giving  street  railroad  companies 
power  to  have  condemnation,  is  amended  to  include  companies 
organized  to  acquire  property  rights  as  well  as  those  organized 
to  construct,  and  extending  right  of  way  to  66  ft.  instead  of 

50  ft.,  as  formerly. 
Another  act  gives  "any  street  railroad  company,  heretofore 

or  hereafter  organized  under  the  laws  of  this  State,  to  construct, 

maintain  and  operate  its  street  railroad,  suburban  street  rail- 
road or  interurban  street  rail- 

road," power  to  cross  "the 
tracks  and  right  of  way  in  this 

State  of  any  railroad  company" 
at  grade.  In  such  cases  the 
company  desiring  to  cross  shall 
within  six  months  after  it  com- 

mences to  use  such  crossing 

construct  and  maintain  a  sys- 
tem of  full  interlocking  works, 

to  be  approved  by  the  Auditor 
of  State. 

The  act  of  1869,  often  the 

subject  of  amendment,  author- 
izing "aid  to  the  construction 

of  railroads  by  counties  and 
townships  taking  stock  in  and 
making  donations  to  railroad 

companies,"  is  still  further  ex- 
tended so  as  to  include  "every 

kind  of  street  railroad,  subur- 
ban street  railroad,  or  interur- 

ban street  railroad,"  indepen- 
dent of  the  power  used. 

By  another  act  "railroads"  may  avail  themselves  of  the 
rights,  privileges  and  powers  and  subject  themselves  to  the 
duties,  obligations  and  liabilities  of  interurban  electric  or  street 

railway  companies  by  fiHng  with  the  Secretary  of  State  a  cer- 
tificate reciting  such  desire,  properly  signed,  but  neither  com- 

pany is  permitted  to  operate  as  a  steam  and  electric  road.  Also, 
any  street  railroad  company  now  or  hereinafter  incorporated 
under  the  laws  of  Indiana  owning  or  operating  or  possessing 
a  franchise  to  own  or  operate  a  street  railroad  therein,  may  sell, 
lease  or  otherwise  transfer  its  property  to  any  other  company 
authorized  to  acquire  the  same,  by  a  vote  of  a  majority  in  value 
of  all  the  shares  of  the  company,  given  at  a  meeting  of  the 
company  called  for  the  purpose. 

Still  another  act  authorizes  "any  street  railway  or  interurban 
street  railway  company  hereafter  organized  under  the  laws  of 

the  State"  to  issue  preferred  stock  not  exceeding  one-half  of 
the  company's  total  capital  stock,  and  provide  in  its  articles  of 
incorporation  that  the  preferred  stock  shall  be  preferred  in 
the  division  of  assets  over  the  common  stock,  in  addition  to 
being  preferred  in  dividends.  Companies  heretofore  organized 
may  have  the  same  privilege  by  a  unanimous  vote  of  all  stock- 
holders. 

All  electric  or  traction  companies  operating  lines  over  t8 
miles  in  length  are  required  to  provide  cars  with  drinking  water 
and  toilet  arrangements,  and  to  provide  cattle  guards  and  bar- 

riers at  crossings. 
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ELECTRICALLY  OPERATED  BRAKE  FOR  STREET  RAILWAY 
SERVICE 

The  Rochester  Railway  Company  has  developed  an  elec- 
trically-operated brake,  designed  for  service  on  city  and  subur- 

ban lines.  For  several  years  the  company  has  been  studying  the 
problem  of  braking,  and  has  investigated  the  merits  of  several 
forms  of  equipment,  but  has  never  found  one  that  would  meet 

its  particular  requirements,  entirely  satisfactory  to  the  manage- 
ment. In  the  development  of  the  brake  mechanism  here  de- 

scribed the  company's  engineers  have  conducted  an  exhaustive 
series  of  tests  to  determine  efficiency  of  operation,  reliability 
of  the  apparatus  under  the  most  trying  and  unusual  conditions 

and  the  amount  of  power  required  for  operating  it.  This  in- 
vestigation has  been  conducted  under  the  immediate  personal 

direction  of  Alfred  Green,  the  chief  electrician  and  master 
mechanic  of  the  system,  assisted  by  E.  Burns  and  Fred.  Strail, 
and  the  present  equipment  is  the  result  of  experimental  work 
along  this  line. 
The  brake  mechanism  itself  is  every  simple,  as  will  be 

4  ,  ,  N 

CP'  " 

although  this  is  not  recommended  by  Mr.  Green,  as  he  believes 
that  in  most  cases  the  motors  have  all  they  can  do  to  propel  the 
car  without  being  burdened  with  any  brake  mechanism. 

-r  ̂   It  has  been  the  aim  of  the  inventor  to  make 

the  equipment  as  simple  as  possible  in  order 
that  it  may  be  employed  on  small  systems 
which  cannot  afford  the  expense  of  a  brake 
expert.  During  the  experiments  on  the 
Rochester  lines  the  care  of  this  equipment 

has  been  left  entirely  to  the  motorman  with- 
out any  special  instructions  beyond  those 

given  in  the  course  of  a  run  in  which  any  ex- 
perienced motorman  can  become  thoroughly 

familiar  with  the  operation  of  the  controller. 
This  is  due  to  the  fact  that  there  are  very 

few  moving  parts  in  the  mechanism  and  com- 
paratively few  wearing  parts.  There  is  noth- 

ing to  wear  out  on  the  cylinder,  and  the  only 

sitr«:tB:,j,.„rnai  rcmalniug  mechanism  to  require  attention'  is 
CONTROLLER     the  controller,  which  is  reallv  much  more 

ARRANGEMENT  OF  BRAKE  UNDER  CAR Street  Railwuii  J'^ 

realized  after  an  examination  of  the  accompany  sketch  showing 
its  arrangement  under  an  ordinary  motor  car.  In  this  brake 
power  is  applied  for  retarding  the  car  much  after  the  same 
manner  as  an  air  brake,  and  the  tests  to  which  it  has  been  sub- 

jected show  that  it  acts  quickly  and  positively  and  releases  as 
promptly,  and,  moreover,  that  it  puts  no  additional  strain  on  the 
motors.  It  will  hold  a  car  on  a  grade,  and  it  is  capable  of  very 
fine  adjustment  and  regulation.  The  pressure  of  the  brake  can 
be  varied  at  will  and  as  readily  as  in  the  case  of  a  hand  brake. 

A  feature  of  this  equipment  is  the  fact  that  the  power  brake 
is  operated  through  the  ordinary  brake  staff,  but  this  in  no 
way  interferes  with  the  hand  brake ;  consequently,  there  is  an 
added  advantage  that  in  the  event  of  failure,  through  any 
cause,  of  the  electric  brake  responding,  the  hand  brake  is 
always  ready  for  use,  and  the  motorman  is  not  called  upon  to 
change  his  hand  from  one  lever  to  another. 

By  reference  to  the  cut  it  will  be  seen  that  the  brake  proper 
comprises  two  cylinders.  These  contain  three  magnetic  coils 
each  and  a  plunger,  which  is  directly  connected  to  the  equaliz- 

ing lever  under  the  car.  Connecting  wires  lead  from  these 
coils  to  the  controller,  which  is  placed  alongside  the  brake  staff 
and  geared  to  it,  so  that  the  turning  of  the  brake  staff  applies 
the  power  to  the  magnetic  brake. 

The  total  weight  of  the  brake  equipment  is  less  than  350  lbs. 
for  a  30-ft.  car  body.  Ordinarily  the  amount  of  current  re- 

quired for  operation  is  4^/2  amps.,  and  an  emergency  stop, 
which  will  slide  all  the  wheels,  can  be  made  with  51/  amps. 
The  cylinders  exert  a  piston  pull  of  75^  ins.. 

The  controller  is  arranged  with  five  notches,  four  of  which 
are  used  for  regulating  the  amount  of  current  used  and  giving 
a  varying  pressure  to  the  brake-shoe.  The  fifth  notch  is  used 
in  the  event  of  the  trolley  wheel  leaving  the  wire  when  the 
motors  may  be  short-circuited  through  resistance.  If  desired, 
the  current  generated  by  the  motors  may  be  used  for  all  stops, 

simple  than  the  ordinary  motor  control,  as  it  is  called  upon  to 
handle  less  than  5  amps,  of  current. 

The  present  equipment  has  been  in  regular  service  several 
months,  and,  in  addition  to  this  work,  it  has  been  successfully 
subjected  to  very  severe  trials. 

THE  VON  HOFFMAN  SINGLE-PHASE  RAILWAY  SYSTEM 

Albert  Von  Hoffman,  Milwaukee,  Wis.,  who  will  be  remem- 
bered by  street  railway  men  as  the  inventor  of  the  Falk  Cast 

Welded  Joint,  has  announced,  through  the  daily  press,  that  he 

has  invented  a  single-phase  system  of  electric  railway.  No 
details  as  to  the  new  system  are  announced,  however. 

The  advantages  claimed  for  the  new  system  afe  those  which 

would  be  common  to  any  successful  single-phase  electric  rail- 
way system,  namely,  the  elimination  of  rotary  converter  sub- 

stations and  the  use  of  a  high  voltage  on  the  trolley  wire  with- 
out the  necessity  of  more  than  one  trolley  wire. 

SINGLE  VS.  MULTIPLE  STATIONS  FOR  HEAVY  RAILWAY 
SERVICE 

At  the  meeting  of  the  American  Institute  Electrical  Engi- 
neers, in  Chicago,  May  5,  in  the  course  of  the  discussion  on  the 

tendencies  of  central  station  development,  Bion  J.  Arnold  said 

that  his  recent  studies  of  the  subject  of  power  houses  for  sup- 
plying heavy  service  railways  had  led  him  to  the  belief  that  a 

number  of  direct-current  stations  scattered  along  the  line  were 
better  for  this  purpose  than  one  large  generating  plant  with 

high-tension  transmission.  He  had  in  mind  especially  such 
service  as  the  New  York  Central  terminal,  and  his  conclusions 
were,  of  course,  made  in  connection  with  the  consideration  of 
this  problem. 
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ELECTRICITY  ON  TRUNK  LINES 

C.  L.  De  Muralt,  an  engineer  of  the  Oerlikon  Company  at 
Zurich,  Switzerland,  who  has  done  important  work  in  heavy 
electric  traction,  has  written  an  article  for  the  May  issue  of  the 

"North  American  Review"  on  "Electricity  as  a  Motive  Power 
on  Trunk  Lines,"  in  reply  to  one  on  the  same  subject  by  Cor- 

nelius Vanderbilt. 

Mr.  De  Muralt  adopts  Mr.  Vanderbilt's  points  of  classifica- 
tion for  purposes  of  comparison  between  steam  and  electric 

traction,  viz. :  First,  cost  of  a  unit  amount  of  fuel ;  second, 
amount  of  useful  work  realized  from  this  fuel  at  the  driving 
wheels;  third,  cost  of  transportation  or  handling  trains;  fourth, 
cost  of  repairs  to  machinery;  fifth,  cost  of  repairs  to  roadway. 

Regarding  the  first  point  Mr.  De  Muralt  considers  the  cost 
of  fuel  to  be  the  same  in  both  cases.  Passing  on  to  the  second 
point  he  assumes  that  the  traction  company  buys  its  current 

from  some  power  company  at  about  cent  per  horse-power- 
hour.  Deducting  40  per  cent  for  transmission  losses  the  cost 
of  horse-power-hour  at  the  drivers  would  be  about  0.8  cents. 
Mr.  De  Muralt  says  that  a  passenger  train,  weighing  about 

250  tons,  running  at  35  miles  per  hour,  would  take  about  8-hp- 
hours  per  train-mile,  and  a  freight  train,  weighing  about  800 
tons,  running  at  15  miles  per  hour,  would  take  about  17-hp- 
hours.  The  author  concludes  that  the  cost  of  electric  motive 

power  per  train-mile  would  be  about  6^  cents  for  passenger 
trains  and  13^  cents  for  freight  trains.  If  water-power  be 
used,  Mr.  De  Muralt  believes  that  these  costs  might  easily  be 
4  cents  and  Sy^  cents  respectively.  While  the  performance  of 
the  steam  locomotive  cannot  be  given  so  readily,  Mr.  De  Muralt 

places  the  average  cost  of  steam-power  per  train-mile  at  about 
6  cents  for  passenger  trains  and  15  cents  for  freight  trains. 

Referring  to  the  third  point,  the  cost  of  transportation  or 
handling  trains,  the  author  states  that  even  if  the  cost  of  the 
unit  of  energy  at  the  driving  wheels  be  the  same  in  either  case, 
it  does  not  follow  that  the  total  cost  of  motive  power  will  be 

the  same.  The  weight  of  an  electric  ■  locomotive  required  to 
haul  a  given  load  will  be  much  less  than  that  of  a  steam  loco- 

motive of  equal  capacity.  A  steam  locomotive  weighing  60  tons 
will  have  a  tender  weighing  30  tons  and  about  10  tons  more  in 
coal  and  water,  making  a  total  of  100  tons  of  which  little  more 
than  half  rests  on  the  drivers.  An  electric  locomotive  weighing 
about  50  tons,  having  its  total  weight  on  the  driving  wheels, 
will,  therefore,  do  as  much  work.  If  the  electric  locomotive 
were  combined  with  one  of  the  cars,  the  reduction  in  weight 

would  be  still  greater.  Mr.  De  Muralt  estimates  that  this  ad- 
vantage alone  should  effect  a  saving  of  5  per  cent.  He  also 

states  that  another  5  per  cent  could  be  saved  in  switching,  as 
an  electric  switching  locomotive  would  only  take  power  when 

needed.  Mr.  De  Muralt  thinks  about  25  per  -^ent  can  be  saved 
in  wages. 

Considering  the  fourth  point,  the  cost  of  repairs  to  ma- 
chinery, Mr.  De  Muralt  says  that,  while  the  cost  of  maintaining 

the  cars  would  be  the  same  in  either  case,  at  least  50  per  cent 
should  be  saved  on  repairs  by  using  electric  instead  of  steam 
locomotives. 

Taking  up  the  fifth  point,  the  relative  cost  of  repairs  to 
roadway,  the  author  believes  this  item  would  be  the  same  in 
either  instance. 

In  conclusion,  Mr.  De  Muralt  considers  the  question  of  first 
cost,  and  takes  for  examples  the  Pennsylvania  Railroad  and  the 

New  York  Central  &  Hudson  River  Railroad,  the  former  oper- 
ating 3670  miles  and  the  latter  3220  miles.  With  an  alternating- 

current,  high-potential  system  the  electric  equipment  of  the 
line  would  not  cost  more  than  $6,000  to  $7,000  per  mile,  includ- 

ing second,  third  and  fourth  tracks  and  sidings,  or  a  total  of 
$25,690,000  for  the  Pennsylvania,  and  $23,240,000  for  the  New 
York  Central.  If  10  per  cent  he  counted  for  interest,  etc.,  this 
would  represent  an  annual  charge  of  $2,569,000  in  the  one  case, 
and  $2,324,000  in  the  other. 

The  operating  expenses  of  these  two  roads  arc  given  as 
follows : 

Pennsylvania  N.  Y.  Central 
Fuel  for  locomotives  (motive  power)  $6,000,133.94  $4,635,877.09 
Water  for  locomotives                            335,286.00  295,582.77 
Other  supplies  for  locomotives                 382,548.12  334,672.56 
Wages    of    engineers,    firemen  and 

roundhouse-men                                  5,716,847.83  4,829,442.54 
Wages  of  other  trainmen                        4,442,127.34  2,991,334.66 
Wages  of  switchmen,  flagmen  and 

watchmen                                            3,900,427.49  2,511,552.06 
Other  expenses  for  conducting  trans- 

portation                                           14,540,541.88  

11,607,537.54 

Repairs  to  locomotives                          4,412,983.29  3,608,971.89 
Repairs  to  other  equipment                   10,674,725.61  5,661,991.79 
Repairs  to  roadbed                               8,541,935.48  6,145,341.10 
Repairs  to  structures                           4,122,017.98  2,454,690.90 
General  expenses                                  1,858,319.09  1,786,494.17 

Grand  Total   $64,927,894.05  $46,863,489.13 

Applying  the  figures  found  during  his  investigation  Mr.  De 
Muralt  allows  the  following  reductions  if  electricity  be 
adopted : 

Pennsylvania    N.  Y.  Central 
Fuel,  10  per  cent,  or    $600,013.39  $463,587.71 
Water,  saved  entirely    335,286.00  295,582.77 
Other  supplies,  50  per  cent    191,274.06  167,336.28 
Wages  to  engineers,  etc.,  25  per  cent.  1,429,211.96  1,207,360.03 
Repairs  to  locomotives,  50  per  cent.  .    2,206,491.65  1,804,485.95 

Total  amount  saved    $4,762,277.06  $3,938,353.34 

From  these  figures  the  writer  concludes  that  the  amount 

saved  would  be  almost  double  that  necessary  to  pay  a  hand- 
some return  on  the  additional  investment.  Mr.  De  Muralt  says 

that  if  a  railroad  like  the  New  York  Central  received  its  current 

from  water-power  at  Niagara  Falls,  upper  Fludson  River  and 
the  St.  Lawrence  River,  this  would  represent  a  yearly  saving 
of  more  than  one  and  one-half  million  dollars. 

Even  with  these  convincing  figures  Mr.  De  Muralt  does  not 
advise  changing  an  entire  trunk  line  system  at  once  to  electric 
traction,  but  recommends  doing  so  gradually.  The  steam 
equipments  displaced  on  one  section  of  the  road  could  be  used 
on  other  parts  instead  of  buying  new  steam  locomotives.  No 
interruption  in  traffic  would  take  place,  and  the  change  could 
thus  be  made  without  interfering  with  the  regular  operation 
of  the  road. 

ELECTRIC  PROJECT  FOR  QUEBEC 

A  report  that  has  just  been  made  to  the  Department  of  State 
at  Washington,  says  that  a  project  for  an  extensive  electric 
railway  system  through  the  south  shore  counties  and  eastern 
townships  of  Quebec  is  now  in  tangible  form.  It  is  understood 
that  two  main  lines  will  be  commenced  this  season,  one  to  con- 

nect Montreal  with  St. Johns  byway  of  Longueuil  and  Chambly, 

and  the  other  between  Montreal  and  Valleyfield,  closely  follow- 
ing the  bank  and  taking  in  St.  Lambert,  Leprairie,  Chateaugay 

and  Beauharnois.  There  will  also  be  parlor  coaches  for  private 

parties. It  is  claimed  that  this  will  be  one  of  the  largest  electric  rail- 
way systems  in  Canada,  and  it  will  form  a  connecting  line  in  a 

system  of  electric  railways  that  will  eventually  coimect  New 
York  with  Montreal.  Among  the  systems  that  will  make  up  the 

through  line,  besides  the  Montreal  &  Southern  Counties  Rail- 
road, are  the  United  Traction  Company,  of  Albany  and  Troy, 

the  Bennington  &  TToosick  Railroad,  the  Hudson  Valley  Rail- 
way, the  Troy  &  New  England  Company,  and  the  Berkshire 

.Street  Railway  Company,  with  about  fifteen  other  corporations 

of  less  importance.  The  Montreal  &  Southern  Counties  Rail- 
way route  will  have  the  scenic  advantages  of  the  Richelieu 

River  and  St.  Lawrence  River,  and  it  will  enable  the  farmers 
all  along  the  south  shore  to  reach  the  markets  of  Montreal  with 

their  products. 
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CORRESPONDENCE 

THE  GEOMETRY  OF  THE  BOSTON  SYSTEM 

Boston,  Mass,  May  2,  1903. 
Editors  Street  Railway  Journal: 

It  is  probably  not  yet  understood,  even  by  a  majority  of  street 

railway  experts,  how  closely  the  present  and  projected  achieve- 
ments of  the  Boston  Rapid  Transit  management  conform  to  an 

lines,  from  the  central  focus,  and  other  surface  lines  connect  the 

outgoing  spokes. 
Such,  with  numerous  deviations  due  to  topography,  will  be 

the  Boston  street  railway  proposition  of  ten  years  hence.  And 
it  is  an  interesting  question  if  this  geometric  plan  is  not  the 
normal  ideal  for  any  large  community  that  has  a  single  definite 
business  center  with  its  suburbs  extending  outward  in  every 
direction.  Certainly  nothing  more  convenient  and  workable 
could  be  devised  for  a  prairie  city  just  laid  out  in  accordance 

with  the  cartwheel  principle.  It  might  not  do  for 
Chicago  or  Philadelphia,  and  quite  likely  it  would 

not  apply  to  New  York,  where  the  natural  parallelo- 
gram of  Manhattan  Island  has  seemed  to  necessi- 

tate other  arrangements,  though  it  is  a  fact  that  a 
recent  writer  has  suggested  the  possibility  of  a 
central  circuit,  similar  to  the  Atlantic  circuit  in 

SUULWAN  an 

MAP  OF  BOSTON,  SHOWING  STREET  RAILWAY  SYSTEM BOSTON  SYSTEM.  DIAGRAMMATICALLY  SHOWN 

ideal  cartwheel  arrangement.  Certainly  most  people  would 

think  that  because  Boston  is  a  city  presenting  unusually  com- 
plex and  perplexing  topographical  problems,  its  transportation 

arrangements  must  be  similarly  complex.  As  a  matter  of  fact, 
however,  they  are,  in  theory,  exceedingly  simple.  It  is  hard, 

of  course,  to  say  whether  the  unity  of  the  design  was  fully  ap- 
preciated or  not  by  the  officials  of  the  Boston  Elevated  Rail- 

way Company  when  they  first  took  up  their  task  of  developing 
a  system  of  rapid  transit  for  the  Hub,  but  it  subsequently  has 
become  certain  that  after  the  Washington  Street  subway,  the 
tunnel  to  East  Boston  and  the  elevated  line  to  Cambridge  have 
been  completed  the  entire  street  railway  proposition  will  exhibit 
a  geometric  principle  that  any  schoolboy  might  explain  to  his 
parents.  It  is  in  fact  the  principle  of  the  hub  and  wheel 

applied — as  may  be  seen  from  consulting  the  accompanying 
actual  map  of  greater  Boston — with  remarkable  consistency 
when  one  considers  the  numerous  engineering  difficulties  in- 
volved. 

Starting  with  the  conception  which  the  Boston  engineers 
have  always  held  that  the  subway  and  elevated  lines  represent 
conjointly  one  distinct  type  of  transportation  and  the  surface 
lines  quite  another,  we  see  that  the  city  will  very  shortly  be 

covered  by  the  central  "Atlantic"  circuit — which  is  already  in 
operation — composed  of  subway  on  the  west  side  and  elevated 
on  the  harbor  side,  and  cut  diametrically  by  two  elevated- 
subway  trunk  lines,  the  one  extending  from  Sullivan  Square, 
Charlestown,  through  the  projected  Washington  Street  subway 
to  Dudley  Street,  Roxbury;  the  other  running  in  similar  fashion 
as  an  elevated  road  from  Brattle  Square,  Cambridge,  crossing 
the  Charles  River  and  piercing  the  heart  of  the  city  as  a  sub- 

way past  the  Old  State  House,  soon  to  be  the  strategic  center 
of  the  whole  system,  down  State  Street  and  beneath  the  harbor 
to  Maverick  Square,  East  Boston.  Surface  lines  also  radiate 
outward,  as  indicated  in  the  theoretical  design  by  the  lighter 

Boston,  to  include  South  Ferry,  the  Manhattan  end  of  Brooklyn 
Bridge,  Canal  Street  and  Cortland  Street  Ferry,  together  with 
four  grand  trunk  lines  leading  outward  respectively  to  the 
Bronx,  to  Brooklyn,  to  Newark  and  to  Staten  Island ;  the  whole 
system  to  be  articulated  and  to  offer  those  privileges  of  transfer 
at  intersecting  points  which  make  it  possible  for  Bostonians 
to  go  farther  and  faster  for  a  nickel  in  their  home  towns  than 
they  can  go  anywhere  else. 

An  important  consideration  in  following  out  such  a  geometric 
plan  is,  of  course,  the  development  of  an  effective  transfer 
system,  and  this  is  the  direction  progress  is  taking  just  now  in 
the  New  England  city.  Six  new  transfer  stations  have  been 
opened  recently,  and  others  will  follow  as  conditions  of  traffic 
warrant.  It  is  said  to  be  the  experience  of  the  Boston  Elevated 
Company  that  freedom  of  transfer  tends  to  shorten  the  average 
haul  and  that  it  also  prevents  congestion  in  the  central  district. 

In  other  words  the  scheme  of  "anywhere  for  a  nickel"  tends  to 
equalize  loads  throughout  the  metropolitan  district.  Of  this  a 

striking  example  is  to  be  noted  in  the  operation  of  the  neyvly- 
opened  transfer  station  at  the  corner  of  Massachusetts  Avenue 
and  Beacon  Street,  which  cuts  off  more  than  2  miles  of  the 
journey  between  Cambridge  and  Brookline.  Heretofore,  on 
account  of  lack  of  direct  communication  between  these  two 

populous  and  wealthy  suburbs  traffic  has  gone  "in  town"  as  far 
as  the  Boylston  Street  station  in  the  subway  and  thence  out 
again,  thereby  involving  an  unnecessary  haul  for  the  company 
and  unnecessary  inconvenience  to  passengers. 

F.  W.  COBURN. 

CAR  HOUSE  CONSTRUCTION 

Brooklyn  Heights  Railroad  Company 
Brooklyn,  N.  Y..  April  25, 

Editors  Street  Railway  Journal: 

I  have  examined  carefully  the  article  on  "Car  House  Con- 

1903. 
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struction,"  in  the  Street  Railway  Journal  for  March  14, 
and  consider  it  a  very  timely  one. 

I  have  been  endeavoring  for  the  last  two  years  to  get  some 
style  of  construction  that  would  be  acceptable  to  both  the  Board 
of  Fire  Underwriters  and  the  City  Building  Department.  If 
the  insurance  experts  have  succeeded  in  accomplishing  this  they 

have  certainly  made  a  step  in  the  right  direction.  I  have  pre- 
pared plans  in  accordance  with  their  specifications,  and 

although  they  are  not  in  accord  with  the  requirements  of  the 

building  code,  we  hope  to  have  them  accepted  as  standard  con- 
struction by  the  building  department.  If  we  are  successful  in 

getting  the  two  departments  on  record  as  approving  this  con- 
struction, so  as  to  avoid  continual  changes  during  the  erection 

of  the  building  and  afterwards,  it  will  mean  the  saving  of  many 
dollars  annually  that  have  had  to  be  spent  heretofore  to  keep 

our  constructions  in  accordance  with  the  "most  recent  require- 
ments" of  the  two  departments  referred  to. 

J.  C.  Brackenridge 
Chief  Engineer. 

 ♦♦^t  

PROTECTED  THIRD-RAIL  ON  THE  WILKESBARRE  & 
HAZLETON  RAILWAY 

L.  B.  Stillwell,  Consulting  Engineer,  Park  Row 
Building,  N.  Y.  City. 

May  6,  1903. 
Editors  Street  Railway  Journal: 

Replying  to  your  inquiry  regarding  the  operation  of  the 
protected  third-rail  system  between  Wilkesbarre  and  Hazleton 
during  the  last  winter,  I  would  say  that  on  the  whole  it  has 
been  extremely  satisfactory.  The  advantages  resulting  from 

protecting  the  contact-rail  against  sleet  were  strikingly  mani- 
fested on  several  occasions.  One  of  the  sleet  storms  was  ac- 

companied by  a  very  high  wind,  and  in  some  places  the  more 

exposed  edge  of  the  rail-head  was  reached  by  the  sleet.  This, 
however,  was  not  in  sufficient  amount  to  interfere  materially 
with  operation. 
The  collecting  shoes  require  some  modification  in  order  to 

enable  them  to  deal  with  snow.  We  had  one  very  heavy  snow- 
storm, the  depth  of  snow  in  some  of  the  cuts  being  approxi- 
mately 3  ft.  The  shoe  in  use  has  a  tendency  to  press  some  of 

the  snow  down  upon  the  rail  by  a  kind  of  ironing  process. 
Improvements  have  been  developed  which  we  hope  will  meet 

the  difficulty,  but  the  first  set  of  modified  shoes  reached  Hazle- 
ton too  late  for  actual  trial  during  the  winter  season  which  has 

just  passed.  I  regard  the  shoe,  even  as  it  stands,  as  a  material 
improvement  upon  the  link  shoe  in  general  use  upon  elevated 
railways,  but  it  is  capable  of  further  development. 

L.  B.  Stillwell. 

ELLIPTIC  VS.  SPIRAL  SPRINGS  ON  TRUCK  BOLSTERS 

.Some  interesting  trials  have  been  made  by  the  St.  Louis 
Transit  Company  lately  as  to  the  relative  easy  riding  qualities 
of  spiral  as  against  elliptic  springs  when  placed  on  the  bolsters 
of  Du  Pont  swivel  trucks.  These  trucks  are  the  ones  employed 
under  double  truck  cars  by  the  St.  Louis  Transit  Company,  and 
experiments  were  made  to  determine  whether  elliptical  or  spiral 
springs  were  the  best  for  the  bolster  springs.  W.  O.  Mundy, 
master  mechanic,  reports  that  the  spiral  springs  on  the  bolsters 
proved  very  much  easier  riding  than  the  elliptical  springs  for 
city  service.  Of  course,  the  springs  between  the  truck  frame 
and  the  journal  boxes  were  spiral  springs  in  both  cases,  as  on 
all  Du  Pont  swivel  trucks.  The  explanation  of  the  easy  riding 
qualities  of  the  truck  equipped  with  spiral  springs  on  the 
bolsters,  with  all  other  conditions  the  same,  is  that  the  spiral 
spring  takes  up  better  tlie  small,  yet  sharp,  vibrations  incurred 
on  city  track.   Steam  road  experience,  the  results  of  which  are 

shown  in  the  standard  M.  C.  B.  passenger  truck,  is  that  elliptic 
springs  have  been  found  best  suited  for  that  class  of  work,  and 
tiiis  is  probably  due  to  the  fact  that  the  vibrations  experienced 
on  a  steam  railway  track  are  much  longer  than  on  city  street 
railway  track. 

AN  INTERURBAN  CAR  TEST 

The  essential  data  are  published  below  of  a  car  test  recently 
made  on  an  interurban  line,  16  miles  long,  running  between 
two  towns  at  the  sea  level.  The  maximum  grade  of  the  strictly 

interurban  section  of  the  line  is  about  3  per  cent,-  and  the  track 
is  especially  adapted  to  speeds  of  40  miles  per  hour  maximum. 

The  car  weighed,  loaded  with  passengers,  about  20  tons, 
and  was  equipped  with  four  General  Electric  67  (38  hp) 
motors,  the  gear  ratio  being  57  to  27  or  2.1 1.  The  power 
station  is  located  in  one  of  the  towns  near  the  end  of  the  line, 

and  the  generator  voltage  at  full  load  was  625.  Direct-current 
distribution  is  employed,  two  500,000-circ.  mil.  feeders  supply- 

ing about  7.5  miles  of  private  right  of  way  line  with  power 
through  a  No.  00  B.  &  S.  trolley.  Beyond  the  private  right  of 
way  section  the  line  runs  mostly  on  highways  through  scattered 
settlements  of  the  other  terminal  town,  and  is  fed  by  a  No.  0000 

feeder  about  6  miles  long.  The  track  rails  are  60-lb.  T-section, 
well  bonded,  and  connected  with  salt-water  grounds  at  several 
points.  The  town  section  near  the  power  station  is  about  2.5 

miles  long,  and  is  fed  only  by  No.  00  trolley.  Three  20-ton 
and  one  12-ton  car  were  in  operation  during  the  test,  including 
the  car  which  carried  the  voltmeter  and  ammeter  in  addition  to 

passengers.  The  maximum  grade  on  any  section  was  5  per 
cent. 

The  voltmeter  and  ammeter  readings  showed  an  average  of 

570  volts,  63  amps,  at  the  car  in  passing  over  the  town  section 
nearest  the  power  house,  series  operation  of  the  controller  being 

followed  in  the  streets.  The  section  (2.56  miles)  was  cov- 
ered in  14.3  minutes  at  a  schedule  speed  of  10.8  m.  p.  h., 

and  the  energy  consumption  in  watt-hours  per  ton-mile  was 
146,  stops  being  made  at  the  rate  of  5  per  mile  or  6  per  mile. 
The  minimum  voltage  was  460,  and  the  kilowatt-hours  per  car- 
mile  3.36.   The  average  power  taken  by  the  car  was  36  kw. 

The  strictly  interurban  section  was  7.29  miles  in  actual 
length,  and  but  two  stops  were  recorded  in  this  portion  of  the 
run.  The  distance  was  covered  in  16  minutes  40  seconds,  at  a 
schedule  speed  of  26.2  m.  p.  h.  The  average  volts  at  the  car 
were  530,  the  average  amperes  73.5  and  the  power  consumption 

39  kw.  The  energy  consumption  was  1.47  kilowatt-hours  per 
car-mile,  or  64  watt-hours  per  ton-mile. 

In  the  run  of  6  miles  through  the  more  settled  district  of  the 
town  at  the  other  end  of  the  line,  the  distance  was  covered  in 
about  19.7  minutes  at  a  schedule  speed  of  18. i  miles  per  hour. 
The  line  voltage  at  the  car  averaged  443,  the  current  averaged 

75.5  amps.,  and  the  kilowatts  33.2.  The  kilowatt-hours  per  car- 
mile  were  1.82  and  the  watt-hours  per  ton-mile  79.  The  mini- 

mum voltage  was  230,  which  was  reached  at  the  end  of  the  line 
when  the  four  motors  were  thrown  in  full  multiple,  thereby 

taking  270  amps.  Normally  in  acceleration  the  car's  maximum 
current  was  about  250  amps,  in  full  parallel. 

The  round  trip  covered  a  distance  of  about  31.5  miles,  which 

was  traversed  in  i  hour  57  minutes.  The  total  energy  con- 
sumption of  the  car  averaged  1.63  kilowatt-hours  per  car-mile, 

or  71  watt-hours  per  ton-mile,  and  the  schedule  speed  was  t6.t 
m.  p.  h. 

The  maximum  speed  reached  on  the  interurban  section  was 

42.5  m.  p.  h. 

The  United  States  Light  &  Traction  Company,  of  Denver, 
Col.,  is  reported  to  have  purchased  the  property  of  the  Salem 
Light,  Power  &  Traction  Company,  of  Salem,  Ore. 
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NEW  TRUCK  FOR  NEW  JERSEY  CARS 

Tlie  New  Jersey  &  Hudson  River  Ferry  &  Railroad  Company 
is  having  built  at  the  works  of  the  John  Stephenson  Company, 
a  type  of  truck  designed  by  C.  F.  Uebelacher,  of  Ford,  Bacon  & 

END  VIEW  OF  TRUCK 

are  used  over  the  journal  boxes,  as  the  frame  is  carried  directly 

on  the  four  spiral  springs,  two  on  each  side,  which  are  sup- 
ported on  the  equalizer  bar.  These  springs  have  been  moved 

as  near  to  the  ends  of  the  equalizer  bar  as  possible,  so  as  to 
fulfil  the  two  functions  of  equalizer  springs  and  journal 
springs.  The  elliptical  springs  on  the  swinging  bolster  are 
four  in  number.  The  gusset  plates  should  also  be  mentioned,  as 
they  take  the  place  of  some  eight  or  nine  parts  in  the  ordinary 
truck.  They  are  of  malleable  iron,  and  are  bolted  securely  to 
the  frame.  Beside  acting  as  a  guide  to  the  bolster  they  connect 
the  channel-iron  cross  beams  and  at  the  same  time  carry  the 
bolster  links  as  well  as  the  hangers  for  the  inside  brakes. 

Possibly  the  most  novel  feature  of  the  truck  is  the  rigging 
for  the  outside  brakes.  To  get  to  the  sway  bars  at  each  end  of 
the  truck,  the  brake  rod  for  the  outside  brakes  is  carried 

close  to  the  middle  of  the  body  bolster  between  two  rollers. 
In  this  way  the  use  of  the  usual  curved  floater  is  avoided.  It  is 
the  intention  to  connect  the  inside  brake  rigging  with  the  power 
brake  cylinder,  and  to  operate  the  outside  brakes  by  hand  bar. 

The  truck  is  constructed  to  receive  two  motors,  and  weighs 
without  motors  about  7500  lbs.  The  car  bodies  under 
which  these  trucks  are  designed  to  run  will  weigh  with 
load  about  60,000  lbs.  each. 

IMPROVEMENTS  AT DES THE  INGERSOLL  PARK, 
MOINES 

SIDE  VIEW  OF  TRUCK 

Davis,  managers  of  the  railway  company.  The  truck,  which 
is  illustrated  in  the  accompanying  engravings,  is  somewhat 
similar  to  those  which  are  known  in  electric  railway  work  as 
M.  C.  B.  trucks,  although  these  trucks  are  quite  different  from 
the  M.  C.  B.  trucks  used  in  steam  railroad  work.  No  very  novel 

features  are  found  m  Mr.  Uebelacher's  construction,  but  he  ha? 
combined  a  number  of  old  principles  in  a  new  way,  with  the 
object  of  securing  an  inexpensive  and  simple  construction,  with 
durability  and  easy  riding  properties. 

The  frame,  as  will  be  seen,  is  what  is  known  as  the  diamond 

frame,  and  is  provided  with  cast-steel  pedestals.    No  springs 

In  connection  with  the  general  improvements  being 
made  by  the  Des  Moines  City  Railway  Company,  of  Des 

Moines,  la.,  this  spring,  Ingersoll  Park,  owned  by  the  company, 
is  Ijeing  improved  for  the  svtmmer  season.  A  large  theater  of 
elegant  design,  painted  white,  is  being  constructed.  It  is  built 
from  designs  suggested  by  President  J.  S.  Polk,  of  the  company. 
It  will  seat  3500  people,  and  room  can  readily  be  made  for  500 
more.  The  interior  is  to  be  fitted  with  at  least  1000  incandes- 

c*ent  lights.  A  matched  floor  will  cover  the  entire  ground  space 
beneath  the  oval  umbrella-shaped  roof.  The  company  has 
bought  1500  folding  opera  chairs,  pews  and  settees  for  the  rest 
of  the  theater.  A  moving  picture  machine  will  be  placed  in  the 

center  of  the  balcony.   As  to  the  stage  section  it  will  be  regula- 

HALF  PLAN,  SIDE  AND  END  ELEVATION  OF  TRUCK 
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tion  style,  with  box  scenery  as  well  as  the  latest  lift  scenes, 

strong  foot-lights,  magnificent  side  lights  for  spectacular  effects, 
and  there  will  be  fifteen  dressing  rooms  to  start  with,  though 
several  others  can  be  provided  if  required.  The  proscenium 
will  be  34  ft.  wide  and  about  26  ft.  high.  The  frontage  is  to  be 
elaborately  painted,  and  faced  with  lights.  The  immense  height 
of  the  stage  enclosure  will  give  room  for  a  great  quantity  of 
scenery.  A  unique  scheme  is  provided  for  getting  into  and  out 
of  the  balcony  or  gallery.  At  the  west  side  of  the  pavilion  an 
entrance  is  made  that  will  be  on  a  level  with  the  ground  of  the 
park,  a  broad  enclosed  walk  leading  from  the  hill  directly  into 
the  gallery.  This  will  do  away  with  climbing  of  stairs  to  get 
into  the  balcony. 

CARS  FOR  NEW  ZEALAND 

In  the  issue  for  Sept.  6,  1902,  of  this  paper,  some  details  of 

the  proposed  equipment  of  the  Dunedin  (New  Zealand)  Tram- 
ways with  electric  power  were  published.  The  road  is  being 

installed  by  Noyes  Bros.,  of  Sydney,  N.  S.  W.,  and  members  of 
this  firm  were  in  this  country  last  fall  and  again  this  spring 
for  the  purpose  of  ordering  equipment  for  the  Dunedin  system. 

OPEN  CAR  FOR  DUNEDIN 

added  to  the  car  by  this  improvement  the  platforms  are 
brought  down  as  low  as  those  of  an  ordinary  closed  car, 
the  riser  being  but  12  ins.  and  the  step  to  the  rail  head 
but  13  ins.  The  body  is  13  ft.  55/2  ins.  over  the  end  panels, 
and  has  longitudinal  seats  with  room  for  eighteen  pas- 

sengers. The  interiors  are  finished  in  quartered  oak,  with 
ceilings  of  the  same  material.  The  open  portions  are  7  ft. 
9)4  ins. from  end  panels  over  crown  pieces, making  a  totallength 

of  car  over  crown  pieces  of  29  ft.  There  is  seating  on  the  plat- 
forms for  twenty  passengers,  making  a  total  seating  for  the 

car  of  thirty-eight.  The  platforms  are  protected  with  curtains, 
which  may  be  drawn  to  the  floor,  as  the  seat-end  panels  are  of 
the  round-corner  style.  The  width  of  these  cars  over  sills  is 
6  ft.  2  ins.,  and  over  posts  at  belt,  7  ft.  i  in. ;  sweep  of  posts, 
5  ins. ;  thickness  of  corner  posts  of  closed  compartment,  3^ 
ins.,  and  of  open,  3^  ins. ;  side  posts  of  closed  compartments, 
1%  ins.,  and  of  open,  2%  ins.;  side  sills,  4%  ins.  x  5^4  ins., 

plated  with  angle-iron.  The  total  weight  of  car  and  truck  is 

13,225  lbs. 
The  closed  cars  are  of  the  builders'  standard  i8-ft.  design, 

with  round  end  vestibules  sheathed  with  steel.  The  length  over 
vestibules  is  27  ft.  5  ins. ;  from  end  panels  over  crown  pieces, 

4  ft.  8^/2  ins. ;  width  over  sills,  6  ft.,  and  over 
posts  at  belt,  7  ft.  4  ins.;  sweep  of  posts,  8  ins. 

'I'lic  side  sills  are  3^  ins.  x  5^2  ins.,  and  end 
sills,  3^  ins.  X  4}4  ins.  The  thickness  of  corner 
posts  is  3;^  ins.,  and  of  side  posts,  ins.  The 
heights  of  steps  and  risers  are  the  same  as  in 
the  Californias.  The  interior  finish  is  of 

quartered  oak,  with  ceilings  of  the  same  ma- 
terial, decorated.  The  total  weight  of  the  car 

and  truck  is  10,400  lbs. 

Tlie  open  cars  are  also  of  standard  design. 
The  general  dimensions  are  as  follows :  Length 
over  crown  pieces,  28  ft.  8^  ins.;  from  center 
of  corner  posts  over  crown  pieces,  4  ft. ;  width 
over  sills,  6  ft.  2  ins. ;  width  over  posts  at  belt. 

7  ft.  'a  in. ;  sweep  of  posts,  5  ins. ;  from  center 

On  the  first  visit  orders  for  thirty-four  cars 
were  placed  with  the  J.  G.  Brill  Company. 
These  cars  have  been  recently  completed  and 
shipped,  and  are  of  three  types,  fourteen  Cali- 

fornias, fourteen  standard  closed  and  six 
standard  open. 

The  California  cars  are  of  a  novel  type, 
as  they  have  under  each  side  sill  a  pair  of 

deep  angle-irons,  which  are  offset  and  pro- 
longed to  carry  the  platforms,  which  in  turn 

are  dropped,  as  shown  in  the  illustration. 

These  angle-irons  carry  the  entire  weight  of 
the  platforms,  and  thus  relieve  the  car  body 
from  a  great  strain.     Besides  the  strength CLOSED  CAR  FOR  DUNEDTN 

CALIFORNIA  CAR  OF  NOVEL  TYPE  FOR  DUNEDIN 

to  center  of  posts,  2  ft.  8  ins. ;  thickness  of  corner 
posts,  T,y8  ins.,  and  of  side  posts,  2^4  i"s.  The 
side  sills  are  3;>4  •'I-''-  >^  7  ''i^-  plated  with  V.,-in.  x 
7-in.  steel.  The  total  weiglit  of  car  and  trucks  is 
12,000  lbs. 
The  Californias  and  open  cars  have  folding 

gates,  and  all  the  cars  are  furnislu-d  with  special- 
ties of  the  builders'  patented  designs.  The  cars 

arc  all  well  mounted  on  21-E  trucks,  witli  6-ft. 
6-in.  wheel  base  and  33-in.  wheels. 

The  Dunedin  system  will  be  operaU'd  Icnipo- 
rarily  by  steam,  but  the  construction  of  a  water- 
power  transmission  plant  is  now  lieing  consid- 
ered. 
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NEW  ENGINEERING  BUILDING 

Plans  have  just  been  completed  fur  a  new  engineering  build- 
ing, to  be  erected  for  the  University  of  Pennsylvania,  at 

Thirty-Third  Street  and  Locust  Street,  Philadelphia,  Pa. 
The  building  is  to  be  300  ft.  long  and  160  ft.  deep,  with  a 

wing  50  ft.  wide  on  the  west  end,  extending  40  ft.  further  to 
Chancellor  Street  in  the  rear.  It  is  to  be  three  stories  high, 
with  a  basement  covering  about  one-third  of  the  area.  The 
total  floor  space  available  in  the  building  will  be  approximately 
128,000  sq.  ft.,  distributed  as  follows: 

Square  Feet 
Basement   15,600 
First  floor   47,000 
Second  floor   32,600 
Third  floor   32,600 

Total    127,800 
A  storage  Ijattery  room,  to  lie  used  in  connection  with  the 

electrical  laboratories,  will  be  located  at  the  west  end  of  the 
basement.    On  the  west  end  of  the  first  floor 
will  be  a  testing  room  for  the  calibration  of 
indicators,  thermometers,  calorimetric  work, 
with  fuels,  etc.,  and  beyond  that  an  electrical 
standard  room  for  the  comparison  and  cor- 

rection  of   electrical   testing  apparatus   of  1 
fvcry  \'ariet\'.     I^ie  remaining  mechanical       I  ^ 
and  electrical  laboratories  will  be  situated  | 
on  a  floor  4  ft.  below  the  entrance  hall. 

To  the  west  and  north  of  the  woodwork- 
nig  and  jiatlern  shops  on  the  first  floor  will 

!>c  the  mechanical  laboratory  and  a  part  of  "^fV^ 
the  electrical  laboratories.    At  the  western  '  Jti 
entrance  will  be  a  dynamo  and  motor  room, 
in  which  direct-current  work  will  be  carried 

on.    Provision  for  high-voltage  and  railway 
work  will  be  made  in  the  adjacent  laboratory.  —  

In  the  mechanical  laboratory  steam  and 
gas  engines  will  be  installed,  each  installa- 

tion being  complete  with  its  apparatus  for  doing  the  special 
kind  of  testing  for  which  it  is  to  be  used.  Apparatus  will  be 
installed  for  measuring  power  transmitted  and  for  testing  the 
materials  used  by  the  mechanical  engineer.  Adjacent  to  this 
laboratory  will  be  the  electrical  laboratory,  in  which  all 
measurements  to  be  made  away  from  the  machines  will  be  car- 

ried on. 

The  extension  on  the  west  side  of  the  second  floor  will  be 

utilized  for  an  alternating-current  laboratory  with  facilities 
for  two-phase  and  three-phase  work  and  photometric  measure- ments. 

NEW  ROLLING  STOCK  OF  THE  NORTH  SHORE  RAEROAD 
COMPANY  OF  CALIFORNLV 

The  North  Shore  Railroad  Company  of  California  is  chang- 
ing several  miles  of  steam  road  to  electric  traction.  This  road 

was  formerly  the  North  Pacific  Coast  Railroad,  and  has  a  sys- 
tem which  terminates  at  Sausalito,  a  point  across  the  bay  north 

of  San  Francisco,  and  which  is  connected  with  San  Francisco 

by  a  line  of  fast  steam  ferryboats.  The  rolling  stock  for  this 
road,  to  be  used  when  the  change  to  electric  traction  is  accom- 

plished, has  been  already  shipped  from  the  works  of  the  St. 
Louis  Car  Company,  where  both  car  bodies  raid  trucks  were l)ui]t. 

The  trail  cars,  jilans  of  which  can  be  seen  in  the  accompany- 

MOTOR  CAR,  NORTH  SHORE  R.\lLRO.\D 

ing  line  drawings,  and  of  which  a  photograph  is  also  shown, 
are  very  similar  to  light  steam  railroad  coaches  in  construction. 

They  are  50  ft.  6  ins.  over  all,  and  seat  sixty-six  passengers.  The 
width  over  sills  is  9  ft.  7^4  ins.  The  platforms,  according  to  the 

usual  steam  practice,  are  35  ins.  long.  The  seats  are  37  ins.  long- 
by  18^  ins.  wide,  with  a  space  of  15  ins.  clear  between  them. 
The  construction  is  very  similar  in  nearly  all  details  to  that  used 

-30'8"truck  tc-nters Street  Ry.Journal 

40-FT.  8.IN.  MOTOR  CAR,  NORTH  SHORE  RAILROAD 
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on  steam-road  suburban  car.s.  The  trucks  on  which  these  cars 
are  mounted  are  the  standard  M.  C.  B.  passenger  trucks  used  on 
steam  roads.  These  trucks  were  built  by  the  St.  Louis  Car 
Company. 

The  motor  cars  on  this  road  are  combination  baggage  and 

THE  SMITH  TRANSFER  SYSTEM  AT  KANSAS  CITY 

A  new  system  of  issuing  and  registering  transfers  has  re- 
cently been  put  in  operation  on  the  Thirty-First  Street  Hue  of 

the  Metropolitan  Street  Railway  Company,  in  Kansas  City, 

TRAIL  CAR,  NORTH  SHORE  RAI]-K(>.\I> 

passenger  cars.  One  of  these  is  shown  in  the  accompanying- 
engraving  from  a  photograph  as  mounted  on  regular  M.  C.  B. 
passenger  trucks.  This  was  for  shipment  only,  however,  as  the 
motor  trucks  under  one  end  are  to  be  of  the  Jrledley  type,  also 
illustrated  herewith;  but  the  regular  M.  C.  B.  passenger  trucks 
will  remain  under  the  end  of  the  car  not  equipped  with  motors. 

This  truck  is  classified  as  the  No.  32  of  the  St.  Louis  Car  Com- 
pany, and  has  been  used  extensively  on  the  Lake  Street  and 

Northwestern  elevated  roads  of  Chicago,  being  designed  by 
Frank  Hedley,  formerly  general  superintendent  of  those  roads. 

I'ORTACLE  REGISTER 

Mo.  The  system  is  the  invention  of  W.  D.  C.  Smith,  of  the 

Street  Railway  Supply  Company,  Kansas  City,  Kan.  Li  this 

system  the  transfers  are  contained  in  a  roll  in  a  portable  register 

carried  by  the  conductor.  This  portable  register  serves  both  as 

a  register  and  as  a  case  from  which  transfers  are  issued.  It  is 

but  slightly  larger  than  the  ordinary  portable  fare  register.  The 

50-FT.  6-IN.  TRAIL  CAR,  NORTH  SHORE  RAILROAD 

The  Hedley  motor  trucks  are  simple  in  construction,  having 
side  frames  of  one  piece  of  cast  steel,  to  which  the  end  frames 
of  T-iron  are  riveted.  They  have  a  swing  bolster  similar  to  the 
regular  M.  C.  B.  bolster. 

These  motor  cars  are  50  ft.  over  the  bumpers  and  40  ft.  8  ins. 

over  the  corner  posts.  Unlike  the  trail  cars  they  have  vesti- 
bules, so  that  the  motorman  can  shut  off  the  platform  he  is 

occupying  to  form  a  cab.  The  baggage  department  is  12  ft. 
long. 

appearance  of  the  register  is  shown  in  the  accompanying  en- 
graving. The  transfers  are  drawn  from  the  case  one  by  one, 

and  no  transfer  can  be  withdrawn  without  registering  a  fare. 
Passengers  must,  therefore,  call  for  transfers  at  the  time  of 
paying  fare,  and  before  the  fare  is  registered.  As  transfers  are 
all  registered  at  the  time  they  are  issued  the  chances  for  fraud 
in  the  issuance  and  giving  away  of  transfers  by  conductors  are 
reduced  to  a  minimum,  because,  as  far  as  the  conductor  is  con- 

cerned, it  puts  a  cash  value  of  5  cents  on  each  transfer  he  issues. 
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A  large  proportion  of  the  people  paying  fare  on  the  lines  of  the 
Metropolitan  Street  Railway  call  for  transfers,  which  leaves 
but  a  small  margin  of  cash  fares  without  transfers,  upon  which 
it  would  be  possible  for  a  conductor  to  issue  transfers  for 
fraudulent  use.  When  a  cash  fare  is  to  be  rung  up  without 

issuing  a  transfer  the  thumb-screw  at  the  left,  seen  in  the 
engraving,  is  turned  in  one  direction,  and  then  returned  to  its 
original  position.  If  a  transfer  is  to  be  issued  and  fare  rung  up 
this  thumb-screw  is  turned  in  the  opposite  direction,  and  then 
returned  to  its  original  position.  In  the  latter  case  the  act  of 
ringing  up  the  fare  delivers  the  transfer  within  the  reach  of  the 
conductor  so  that  he  can  tear  it  off.  The  transfer  used  on  the 

Tiiirty-First  Street  line  in  Kansas  City  on  this  system  is  repro- 
duced here.  As  these  transfers  are  unrolled  and  issued  by  the 

ringing  up  of  fares,  there  is  automatically  stamped  upon  them 
the  direction  in  which  the  car  is  going,  the  time  within  fifteen 
minutes  (the  time  stamp  being,  of  course,  set  by  the  conductor) 
and  the  number  of  the  conductor  and  run.  The  register  is,  of 
course,  locked,  to  prevent  manipulation,  as  is  any  other  register. 
The  total  is  registered  in  small  figures  in  the  middle  of  the 

front  case,  g.nd  the  trip  numbers  are  at  the  right.  The  con- 
ductor can  withdraw  any  number  of  transfers  without  register- 

ing a  fare,  but  in  so  withdrawing  them  they  are  perforated 
through  the  middle  and  ruined. 

W.  A.  Satterlee,  general  superintendent,  believe^  that  the  idea 

that  the  issuance  of  a  transfer  should  be  registered  by  the  ring- 
ing up  of  the  fare  of  the  passenger  receiving  the  transfer  is 

correct,  and  hence  the  new  system  is  being  tried.  Like  any  new 
system,  there  are,  of  course,  mechanical  details  to  be  perfected, 
but  with  the  working  out  of  these  it  is  believed  that  the  plan 
will  be  a  success. 

LOW  TROLLEY  BASE 

The  trolley  base  illustrated  herewith  is  built  l)y  the  Inter- 
nationrd  Trolley  Controller  Company,  and  is  similar  to  the 

BOTTOM  VIEW  OF  BASE 

"standard"  trolley  base  of  the  company,  but  is  only  4  ins.  high, 
so  that  it  will  clear  practically  any  low  bridge  or  other  over- 

head obstruction  on  a  line.  The  leverage  also  is  such  that  the 
tension  on  the  wire  is  uniform  in  all  positions  of  the  pole. 
Like  the  standard  trolley  base,  it  is  of  malleable  iron,  neat  in 
appearance,  requires  no  oil  and  accumulates  no  dust. 

The  strength  of  the  base  in  the  standard  trolley  base  is 
secured  by  the  use  of  the  dome  between  the  two  side  frames. 
In  the  low  base  this  dome  is  omitted  and  instead  three  cross 

ribs  with  reinforcements  of  metal  are  employed.  The  cable 
connection  between  the  base  and  the  roof  cable  is  entirely  under 
cover  and  is  consequently  protected  from  weather  and  me- 

chanical abrasion. 

NEW  WESTINGHOUSE  ELECTRIC  TRAIN  CONTROL  AND 
COUPLERS 

A  new  system  of  electropneumatic  control  for  the  operation 
of  motors  upon  the  several  cars  of  a  train,  which  the  Westing- 
house  Company  has  just  announced,  has  been  the  subject  of 
extended  investigation  and  tests  during  the  last  few  months, 
and  is  now  employed  under  ordinary  commercial  conditions 
on  the  experimental  car,  John  B.  McDonald,  of  the  New  York 
Subway  Company.  The  apparatus  is  a  modification  of  the 
general  design  of  that  supplied  by  the  Westinghouse  Company 
to  the  Brooklyn  Rapid  Transit  Company  for  its  elevated  trains. 

The  improvement  consists  in  arranging  within  one  compact 

structrn^e  the  electropneumatic  devices  to  operate  simple  forms 
of  electric  switches,  including  a  safety  circuit  breaker,  together 

NHW  ELECTRO-PNEUMATIC  (OXTROL 

with  automatic  means  for  preventing  the  admission  of  too  much 
current  to  the  motors,  thus  not  only  effecting  a  saving  in  the 
amount  of  current  used  but  also  insuring  smooth  operation  of 
trains.  Instead  of  employing  a  drum  controller,  operated 
electropneumatically  as  heretofore,  the  new  system  c(jmprises 
a  series  of  switches  which  are  individually  operated  by  electro- 

pneumatic appliances  similar  in  character  to  those  employed 

l>y  the  Union  Switch  &  Signal  Company  in  operating  its  electro- 
]jneumatic  signaling  system.  The  electropneumatic  switches 
are  operated  progressively,  the  valves  being  arranged  to  admit 
air  to  the  respective  operating  cylinders  at  predetermined 
periods  and  at  a  rate  to  insure  graduated  acceleration  of  the 
train,  at  the  same  time  guarding  against  sudden  rushes  of 

current.  The  organization  is  such  that  excessive  current  can- 
not be  admitted  to  the  motors,  and  this  not  only  protects  the 

LOW  TROLLEY  BASE 

motors  themselves  from  undue  strains  but  prevents  sudden  and 
abnormal  movements  in  acceleration.  The  valves  may  be  ad- 

justed so  that  any  required  degree  of  acceleration  may  be  ob- 
tained. The  details  of  the  apparatus  have  all  been  thoroughly 

worked  out  and  tested  in  connection  with  the  apparatus  of  the 
several  Westinghouse  companies,  and  have  survived  long 

periods  of  practical  operation.  The  manufacturers  '  claim, 
therefore,  that  while  the  present  organization  of  the  apparatus 
in  itself  is  new,  it  is  made  up  of  elements  that  have  been  sub- 

jected to  severe  tests  in  commercial  service,  thus  involving  no 
features  of  uncertainty  as  to  the  practical  operation  of  the  new 

system.  The  Westinghouse  interests  have  merely  availed  them- 
selves of  the  results  of  the  engineering  skill  and  experience  of 
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their  several  different  industries  in  order  to  select  and  apply 
what,  in  their  judgment,  comprised  the  best  features  for  effect- 

ing the  operations  required  in  the  new  system. 
The  illustrations  give  a  fair  idea  of  the  appearance  of  a  car 

equipped  with  the  new  control,  and  the  view  of  the  underside 
of  the  car  with  the  apparatus  applied  shows  the  space  needed. 
It  will  be  noticed  that  it  is  very  compact,  occupying  but  a 
relatively  small  amount  of  space,  and  that  it  does  not  in  any 
way  interfere  with  the  braking  and  other  apparatus  required 
to  be  placed  on  the  car. 

Provision  is  made  for  increased  safety  in  operation,  including 
the  arrangement  whereby  the  current  is  automatically  cut  off 

and  the  brakes  applied  in  the  event  of  an  accident  to  the  motor- 
man.  Another  important  advantage  claimed  for  the  new  sys- 

tem is  in  the  matter  of  weight,  as  it  is  said  to  be  from  one-half 
to  three-quarters  of  a  ton  per  car  lighter  than  the  old  style. 

An  automatic  car  coupling  has  also  been  perfected,  by  wliich 
the  electric  connections  and  brake  pipes  are  united  by  the  same 
operation,  and  it  is  contended  that  this  new  coupling  will  add 
not  only  to  the  safety  of  employees  but  greatly  to  the  facility 
and  convenience  in  the  operation  of  electric  trains. 

IMPROVEMENTS  UNDER  WAY  FOR  HANDLING  WORLD'S 
FAIR  TRAFHC  BY  ST.  LOUIS  TRANSIT  COMPANY 

The  St.  Louis  Transit  Company  is,  as  would  be  expected, 
making  extensive  additions  to  its  power  and  rolling  stock  to 
take  care  of  the  enormous  traffic  which  is  expected  next  year 
at  the  Louisiana  Purchase  Exposition.  Nearly  all  of  the 

World's  Fair  crowds  will  have  to  be  handled  by  the  St.  Louis 
Transit  Company.  In  this  respect  the  St.  Louis  Exposition  will 
be  different  from  the  one  at  Chicago  in  1893  and  Buffalo  in 
1901.  At  both  of  these  former  expositions  steam  railroads  were 
able  to  furnish  a  quick  means  of  transportation  direct  from  the 
heart  of  the  city  to  the  exposition  grounds.  At  St.  Louis  the 
steam  roads  can  offer  very  little  in  the  way  of  transportation 
facilities  within  the  city  itself.  The  Union  Depot  is  not  within 
walking  distance  of  the  business  part  of  the  town,  nor  are  any 
of  the  steam  railroad  lines.  Practically  the  entire  traffic  will 
have  to  be  carried  by  the  surface  lines  of  the  St.  Louis  Transit 
Company.  That  company  realizes  the  magnitude  of  the  task 
whicii  will  be  thrown  upon  it  is  shown  by  the  preparations  it  is 
making. 

An  order  for  450  double-truck  cars  has  been  placed  with  the 
St.  Louis  Car  Company  with  the  option  of  increasing  this  order 
to  600.  This  ranks  among  the  largest  orders  for  additional 
equipment  ever  placed  by  one  street  railway  company  at  one 
time.  The  extent  of  this  addition  to  the  rolling  stock  can  be 

estimated  when  it  is  known  that  the  company's  rush-hour 
schedule  at  the  present  time  calls  for  from  850  to  900  cars.  The 
company,  of  course,  has  considerable  old  equipment  which  can 
be  pressed  into  service  for  handling  the  largest  crowds.  Within 
a  short  time  large  new  shops  at  Park  Avenue  and  Vandeventer 

Avenue,  near  the  company's  general  offices,  will  be  ready  for 
occupancy. 
Among  other  improvements  air  brakes,  worked  on  a  storage 

reservoir  system,  will  be  put  on  all  the  St.  Louis  Transit  Com- 

pany's cars.  Compressor  plants  will  be  located  on  every  line 
for  supplying  air  to  the  cars.  In  some  cases  these  compressor 
plants  will  be  put  under  the  street  between  the  tracks. 

The  company  will  build  in  its  own  shops  the  trucks  to  go 
under  the  450  new  cars  ordered.  The  regular  Dupont  swivelled 
(ruck  is  the  one  adopted.  A  study  has  been  made  of  the  most 
economical  methods  of  manufacturing  this  truck,  so  they  can  be 
turned  out  very  cheaply  in  quantities.  Templets  have  been 
made  whereby  truck  frames  can  be  punched  so  as  to  be  all 
interchangeable,  and,  of  course,  the  punching  can  be  done  much 
more  rapidly  than  drilling  after  the  truck  frames  have  been 
bent.    In  (be  new  shops  and  in  the  new  car  er|uii)mcnls  jiro- 

vision  is  made  for  abandoning  pit  work  in  car  houses  and  repair 
shops  as  far  as  possible.  Part  of  the  shops  will  necessarily  be 

equipped  with  pits  because  of  the  company's  old  equipment, 
which  will  not  permit  of  handling  everything  from  above  after 
the  trucks  are  removed  from  the  car  bodies.  New  equipments, 
however,  will  all  be  arranged  to  be  handled  from  above. 

NEW  STEAM  TURBINE  PLANT 

The  most  interest,  however,  to  engineers  centers  in  this  com- 

pany's plants  for  additional  power  house  equipment.  Plans  are 
now  being  drawn  up  for  a  mammoth  power  house,  which  will 
rank  along  with  the  large  electric  power  stations  of  New  York 
city,  and  those  now  building  at  Chicago  and  at  Kansas  City. 
Orders  have  already  been  placed  with  the  General  Electric 
Company  for  Curtis  steam  turbines  with  generators.  Two  of 
these  turbine  units  will  be  of  5000-kw  and  two  of  2000-kw 
capacity.  It  is  expected  to  have  these  in  operation  by  the  time 
the  exposition  opens  next  year.  The  location  of  this  power 
house  has  not  been  fully  decided  upon,  but  it  is  more  than  likely 
that  it  will  be  across  the  Mississippi  River  in  East  St.  Louis, 
as  there  are  a  number  of  reasons  why  it  is  desirable  to  so  locate 
it.  In  the  first  place,  coal  is  cheaper  on  the  Illinois  side  of  the 
river,  because  of  the  bridge  and  switching  charges,  which  are 
added  to  the  price  of  the  coal  brought  into  St.  Louis  from  the 
Illinois  coal  fields  across  the  river.  Further  than  this,  land  is 
somewhat  more  available  on  the  east  side  of  the  river  than  in 

St.  Louis.  The  plans  which  are  being  drawn  up  for  the  new 
power  house  call  for  one  central  turbine  room  with  a  boiler 
house  on  each  side,  as  this  seems  to  be  the  most  feasible  way  of 
getting  sufficient  boiler  capacity  to  supply  each  turbine  unit,  and 
at  the  same  time  preserve  the  symmetry  of  the  power  house  so 
that  it  can  be  extended  in  one  direction  unit  by  unit. 

The  voltage  used  for  generating  and  transmitting  will  be 

6600,  three-phase,  which  is  the  voltage  of  the  alternating-cur- 

rent generators  now  running  in  this  company's  northern  station. 
This  voltage  is  within  the  limits  of  the  present  city  ordinances 

relating  to  high-tension  wires,  and  has  been  adopted  for  the 
new  station,  not  only  on  account  of  the  present  alternating- 
current  apparatus  but  because  it  will  require  no  special  city 
legislation.  It  is  but  two  years  since  this  company  built  two 

new  power  houses  for  the  purpose  of  shutting  down  the  numer- 
ous power  houses  owned  by  the  various  companies  previous  to 

the  consolidation  in  St.  Louis.  Neither  of  these  power  houses, 
however,  is  of  such  design  as  to  make  feasible  and  desirable  the 
extension  of  either  one  along  its  present  lines.  The  new  power 
house  will  be  designed  on  thoroughly  modern  lines  and  will  Ijc 
capable  of  extension  to  a  capacity  equal  to  that  of  any  power 
house  now  operating  in  the  United  States.  Besides  the 

14,000-kw  capacity  of  Curtis  turbine  units  before  mentioned 
Sterling  boilers  of  500  hp  each  have  been  ordered  to  the. amount 
of  12,000  hp.  Although  the  two  present  power  houses  were, 

expected  when  built  to  meet  the  company's  ordinary  needs  for 
some  time,  it  has  been  necessary  to  start  up  some  of  the  best  of 
the  old  power  houses  which  were  shut  down  soon  after  the 
consolidation. 

Of  the  two  principal  power  stations  now  operated  the  power 
house  at  Park  Avenue  and  Vandeventer  Avenue,  which  is  the 
largest  of  the  two,  is  centrally  located,  and  has  a  rated  capacity 
of  15,400  kw.  This  station  is  entirely  direct  current,  and  the 
main  output  passes  through  a  recording  wattmeter  built  for 

30,000  amps.  The  main  30,000-amp.  bus-bars  leading  to  this 
instrument  are  no  doubt  among  the  largest  railway  bus-bars  to 
be  found  in  tlie  country.  The  other  recentlv  Iiuilt  station  of  this 
conqjany,  known  as  the  Northern  .Station,  has  a  capacity  of 
7300  kw,  partly  in  direct  and  partly  in  alternating  current. 

 ♦   

The  Moline,  East  Moline  &  Watertown  Railway  Company, 
of  Moline,  111.,  reports  that  it  has  two  large  cars  in  service 

which  liaA'c  run  fully  50,000  miles  without  any  expenditure  fcir 
repairs. 



750 
STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  20. 

HNANCIAL  INTELLIGENCE 

W.\LL  Street,  May  13,  1903. 
The  Money  flarket 

Conditions  remain  about  the  same  in  the  money  market  as  they 
were  a  week  ago.  Rates,  if  anything,  are  a  little  easier,  with  more 
disposition  on  the  part  of  bankers  to  do  business  in  the  longer 
maturities.  For  si.xty  to  ninety  days  334  per  cent  is  bid,  and  a  good 

many  loans  are  being  placed  at  this  hgure.  On  six  months"  con- 
tracts 4V2  per  cent  is  the  official  quotation,  but  as  a  matter  of  fact 

loans  of  this  class  are  being  freely  made  at  4'4.  Call  money  on 
the  Stock  Exchange  continues  to  command  an  a\erage  of  2I2  per 
cent. 

There  are  no  indications  that  the  market  will  reach  any  higher 
level  than  this  during  the  immediate  future  at  least.  Higher  rates 
would  be  most  likely  to  result,  if  they  came  at  all.  from  exports 
of  gold.  But  banking  opinion  is  pretty  well  agreed  that  these  ex- 

ports will  not  lie  carried  far  enough  to  affect  the  local  market.  The 
first  regular  gold  engagement  of  the  season  was  reported  on 
Monday  when  Lazard  Freres  announced  that  it  would  ship  $1,500,- 
000  to  Paris.  This  transaction  was  amply  foreshadowed  by  a 
sharp  decline  in  French  exchange  at  the  close  of  last  week,  at  the 
same  time  that  our  exchange  market  rose  to  its  highest  of  the 
present  movement.  Two  influences  have  been  assisting  the  recent 
advance  in  sterling  rates  at  New  York.  One  of  them  is  the  re- 

mittance of  American  subscriptions  to  the  new  South  African  loan 
brought  out  last  week  in  London,  the  other  is  the  accumulation  of 
exchange  bills  in  advance  of  the  payment  of  the  $40,000,000  due 
early  ne.xt  autumn  to  the  French  company  which  holds  the  title  to 
the  Panama  Canal.  Both  of  these,  however,  are  only  temporary  in 
fluences.  The  main  reason  for  the  current  strength  of  exchange, 
is  that  our  money  market  is  engaged  in  liquidating  its  obligation^ 
to  European  bankers.  Before  this  process  is  completed  we  shall 
doubtless  have  to  send  abroad  some  more  gold,  but  it  must  not  be 
forgotten  that  in  doing  this  our  market  is  putting  itself  in  a  position 
where  it  can  draw  again  upon  Iturope  if  necessity  arises  in  the 
autumn.  For  the  next  few  weeks  gold  shipments  will  be  taken 
care  of  very  easily  by  incoming  currency  from  the  interior.  If,  in 
the  meantime,  the  local  banks  continue  to  hold  their  own  in  opera- 

tions with  the  Treasury  then  cash  reserves  will  not  be  reduced. 
The  only  doubt  in  regard  to  the  banking  position  is  whether  the 
settlement  of  foreign  credits  will  not  expand  loans  to  such  an 
extent  thai  surplus  reserves  will  be  kept  froin  increasing.  Last 
Saturday  a  further  increase  of  $9,000,000  was  recorded  in  the  loaii 
account,  bringing  the  total  increase  for  the  last  two  weeks  up  to 
$22,000,000,  and  this  result  represented  very  largely  the  retransfer 
of  floating  credits  from  Europe  to  this  country. 
The  Stock  Harket 

The  stock  market  of  the  past  week  has  been  a  \  ery  insignificant 
affair.  Prices,  as  a  general  rule,  are  lower  (ban  they  were  at  the 
last  writing,  but  the  decline  evidently  means  nothing  more  than  one 
of  the  turns  in  a  narrow  professional  speculation.  Professional 
operators  have  had  very  little  real  excuse  for  selling  stocks.  They 
have  done  a  good  deal  of  talking  about  gold  exports,  about  crop 
damage,  about  the  strikes  in  the  liuilding  trade,  and  on  several  of 
the  railroads,  about  the  political  uncertainties  in  Manchuria  and 
about  the  possiliility  of  somebody  being  badly  hurt  liy  the  excited 
rise  in  the  cotton  market.  But  every  person  of  experience  realizes 
that  none  of  these  is  a  matter  of  really  the  first  importance.  Out- 

side conditions,  especially  the  ease  in  money  and  the  railway 
prosperity,  are  unquestionably  in  favor  of  higher  rather  than  lower 
prices.  The  great  trouble  with  the  market  is  that  puljlic  interest 
in  stock  speculation  is  dormant,  and  that  the  large  financial  inter- 

ests are  not  inclined  to  bestir  themselves  to  make  the  market  look 
any  more  attractive.  Dullness  and  small  fluctuations  seem  about 
all  there  is  in  store  so  far  as  the  general  list  is  concerned.  There 
are,  however,  possibilities  of  a  rise  in  a  few  individual  stocks,  which 
recommend  themselves  particularly  to  the  investing  public,  on  ac- 

count of  the  prospects  for  an  increase  in  their  dividends.  We 
pointed  out  a  week  ago  several  stocks  in  this  category,  and  they 
have  given  a  good  account  of  themselves  during  the  past  week. 
Missouri  Pacific  continues  to  be  bought  with  the  greatest  confi- 

dence, and  has  successfully  resisted  the  tendency  toward  reaction 
in  the  rest  of  the  market.  The  Erie  first  and  second  preferred 
shares  have  also  held  remarkably  strong,  and  Illinois  Central,  in 
which  there  is  good  reason  to  believe  that  increased  dividends  are 
impending,  has  moved  forward  sharply. 

Among  the  local  traction  stocks  the  principal  feature  has  been  a 
decline  in  Metropolitan  Securities  to  the  lowest  figure  recorded 
since  the  stock  was  placed  on  the  market.  Apparently  some  of  the 
selling  has  come  from  holders  who  did  not  care  to  pay  the  second 
instalment  of  purchase  money  which  has  just  been  called.  But 
it  may  also  be  presumed  that  bankers  behind  the  enterprise  are 
trying  to  develop  a  better  market  for  the  stock  at  a  lower  level  than 
they  were  able  to  do  at  the  higher.  Metropolitan  shares  have 
acted  fairly  well,  considering  the  decline  in  the  affiliated  issue. 
Manhattan  still  shows  a  steady  investment  demand  whenever  the 
stock  is  offered  at  concessions,  and  the  pool  in  Brooklyn  Rapid 
Transit  continues  to  be  master  of  the  speculative  situation  in  that 
stock. 
Chicago 

The  tangle  in  the  affairs  of  the  Union  Traction  Company  and  its 
affiliated  properties  has  grown  worse,  if  anything,  during  the  past 
week.  Frequent  meetings  of  the  North  Chicago  protective  com- 

mittees have  been  held  without  accomplishing  anything.  Mean- 
while liquidation  by  discouraged  holders  continues.  North  Chicago 

shares  sold  down  as  low  as  118,  and  West  Chicago  to  61.  Union 
Traction  common  dropped  back  to  5  and  the  preferred  to  32.  It  is 
impossible  to  see  much  light  in  the  situation  of  these  properties  at 
the  moment.  An  official  of  the  City  Railway  is  quoted  as  saying 
that  business  is  generally  satisfactory,  and  that  the  recent  legisla- 

tion at  Springfield  is  not  disturbing  to  the  company.  The  stock 
has  kept  fairly  steady  during  the  week  between  205  and  206^^. 
Announcement  that  a  majority  of  the  Lake  Street  Elevated  secur- 

ities called  for  under  the  reorganization  plan  had  been  deposited 
with  the  committee  led  to  some  improvement  in  Lake  Street  shares 
in  the  market,  the  price  rising  from  4-)4  to  5'/^.  It  is  still  uncertain, 
however,  just  how  soon  the  active  work  of  reorganization  will  be 
taken  up.  Metropolitan  common  sold  down  a  point  from  2654  to 
2sV».  Northwestern  common  was  very  weak  at  a  decline  to  21,  and 
South  Side  held  steady  at  io6>^. 
Philadelphia 

It  has  been  another  dull  week  in  Philadelphia.  Prices  of  the 
regularly  active  stocks  have  changed  but  little.  Philadelphia  Rapid 
Transit  continues  heavy  around  1214.  Union  Traction  has  been 
dealt  in  between  46^  and  46^4.  and  Philadelphia  Traction  between 
9754  and  96^4.  Trading  in  all  these  stocks.  hoA'Cver,  has  been  too 
light  to  be  of  any  significance.  Philadelphia  Company  has  sagged 
off  a  half  point  to  44%  on  offerings  of  speculators  who  bought  at 
the  time  of  the  recent  publication  of  the  annual  earnings  statement. 
Among  the  specialties  the  feature  has  been  an  advance  of  about  two 
points  in  Consolidated  Traction  of  New  Jersey.  This  stock  a  few 

weeks  ago  sold  as  low  as  65 ;  it  rose  this  week  to  68'4.  The  reason 
for  the  advance  is  apparently  to  be  found  in  the  recent  reorganiza- 

tion among  the  New  Jersey  street  railway  properties,  although  the 
advantages  of  the  new  arrangement  have  not  yet  had  time  to 
make  themselves  clear.  Other  sales  for  the  week  include  Rochester 
Passenger  at  71,  Indianapolis  Street  Railway  at  83,  and  Fairmount 
Park  Transportatif)n  at  28. 
Other  Traction  Securities 

Boston  traction  specialties  have  been  idle  and  about  stationary 
during  the  week.  Massachusetts  Electric  sold  up  to  3254  and  back 
again  to  32,  while  the  preferred,  after  reaching  8854.  dropped  on 
scattering  sales  to  87.  Boston  Elevated  changed  hands  between 
14654  and  146,  and  West  End  common  between  91  and  92.  Some 
recovery  was  reported  in  the  United  Railway  issues  in  Baltimore. 
The  common  stock  rose  nearly  a  point  to  13%,  and  the  income 
bonds  a  half  point  from  68;4  to  68^.  There  was  no  particular 
news.  The  general  4s  sold  between  93^4  and  93^4,  and  Knoxville 
Traction  5s  at  10142-  Sales  on  the  New  York  curb  during  the  week 
comprise:  Interborough  Rapid  Transit  (full  paid)  at  104^  to 
10514.  the  same  (90  per  cent  paid)  at  i04'4  to  104^,  New  Orleans 
Railway  common  at  15  and  14^-  the  preferred  from  40  to  41 J4, 
and  the  4^4  per  cent  bonds  at  81 K  and  81^-^,  Brooklyn  Rapid 
Transit  4s  at  83,  Washington  Traction  4s  at  7754.  St.  Louis  Transit 
from  26^  down  to  25%,  United  Railways  of  St.  Louis  preferred 
from  78^  to  784.  American  Light  &  Traction  common  from  7854 
to  77^  and  back  to  79,  and  the  preferred  from  100  to  g9!4  and 
back  to  par. 

The  announcement  that  the  Superior  Court  had  declared  illegal 
the  Cincinnati  curative  act.  mention  of  which  is  made  elesewhere 

in  this  issue,  caused  a  decided  slump  in  the  securities  of  the  Cin- 
cinnati Street  Railway.    There  was  an  immediate  drop  of  ten 
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points  and  numerous  sales  were  made  by  those  who  feared  dis- 
astrous results.  The  stock,  which  had  been  selling  at  141,  dropped 

to  130^2.  the  lowest  point  recorded.  Gradually,  however,  the  fear 
accompanying  the  decision  gave  way  to  confidence  in  the  present 
lessees  and  the  stock  advanced  until  at  the  middle  of  the  week 
it  stood  at  136.  Since  then  there  have  been  declines,  but  recent 
sales  are  reported  around  134.  Sales  on  the  Cincinnati  stock 
exchange  during  the  past  week  numbered  about  1500  shares  of 
this  stock  and  the  range  was  from  133  to  136.  Detroit  United 
came  in  for  considerable  activity,  and  in  the  neighborhood  of  500 
sliares  sold  at  between  82  and  83.  The  new  securities  of  the 
Interurlian  T^aiKvay  &  Terminal  dinipany  were  offered  for  the 
first  time,  and  small  blocks  of  the  connnon  sold  at  2yl4.  A  lilock 
of  Columbus  Railway  5s  sold  at  iio'^l),  a  considerable  advance  over 
last  sales  caused  by  the  report  of  a  merger  with  the  Columbus 
Edison  Company.  Columbus,  Delaware  &  Marion  5s,  and  Zanes- 
ville  Railway  &  Light  5s  were  steady  at  loi.  Detroit  United  and 
Toledo  Railways  &  Light  were  practically  the  only  active  issues 
in  Cleveland  last  week.  Two  lots  of  the  former  sold  at  82  and 
82^  and  100  shares  of  the  latter  were  sold  at  32]4-  Small  lots 
of  Northern  Ohio  Traction  &  Light  went  at  24,  stationary  jirice 
for  several  weeks.  Lake  Shore  Electric  preferred  brought  only 

So}i.  a  decline  of  ly'z  from  last  sales. 
Iron  and  Steel 

A  furtlier  sharp  decline  has  occurred  in  foundry  and  Bessemer 
pig  iron  prices  during  the  week,  and  what  is  more  important,  be- 

cause in  a  measure  unexpected,  and  while  reports  of  a  cut  in  steel 
prices  have  been  vigorously  denied,  apprehension  is  still  expressed 
that  prices  may  soon  be  shaded  in  this  quarter  also.  The  situa- 

tion now  existing  in  the  iron  market  i'^  less  pronnsing  tlian  it  has 
been  in  a  very  long  time.  Buyers  and  sellers  alike  are  apprehensive 
of  a  further  decline  m  prices  during  the  immediate  future,  and  the 
feeling  in  the  trade  is  therefore  nervous  and  unsettled.  Nothing 
has  happened  to  seriously  undermine  the  position  of  the  industry, 
but  the  widespread  labor  troubles  are  a  disturbing  factor,  the  im- 

portance of  which  cannot  readily  be  gaged. 
Security  Quotations 

The  following  table  shows  the  present  bid  ciuotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 

Closing  Did 
May  5    May  14 

American  Railways   49  48 
Aurora,  Elgin  &  Chicago    a29  a29 
Boston  Elevated    146  145 
Brooklyn  Rapid  Transit   66I/4  65% 
Chicago  City    2061/2  205 
Chicago  Union  Traction  (common)    51/2  4i,i 
Chicago  Union  Traction  (preferred)   32  32 
Cleveland  Electric    aSl  a79 
Columbus   (common)    S.5  85'/. 
Columbus  (preferred)    104  104 
Consolidated  Traction  of  New  Jersey   671/4  6SVi 
Consolidated  Traction  of  New  Jersey  5s   107%  108 
Detroit  United    1^1  791/, 
Electric  People's  Traction  (Philadelphia)  4s   98  99 
Elgin,  Aurora  &  Southern    a54  a55 
Lake  Shore  Electric    alS^  al5 
Lake  Street  Elevated    43^  53^ 
Manhattan  Railway    142^/4  141i/) 
Massachusetts  Electric  Cos.  (common)    31  .311/, 
Massachusetts  Electric  Cos.  (preferred)   88  871/2 
Metropolitan   Elevated,   Chicago   (common)   26  25 
Metropolitan  Elevated,  Chicago  (preferred)   72  74 
Metropolitan  Street    1341/4  131 
New  Orleans  Railways  (common)    14  14.3^ 
New  Orleans  Railways  (preferred)   39%  4014 
North  American    991^  fid 
Northern  Ohio  Traction  &  Light    23%  23 Northwestern  Elevated,  Chicago   (common)    22  211/^ 
Philadelphia  Rapid  Transit    12i/,  1214 
J'hiladelphia  Traction    991^,  tiys^ St.  Louis  Transit  (common)    28'/.  261/ 
South  Side  Elevated  (Chicago)    '  ]()2 Syracuse  Rapid  Transit    _  .,0] 
Syracuse  Rai)id  Transit  (jirefcrrcd)    _  ^7814 
Third  Avenue   ■"  j^,,  j^i, 'lolcdo  Railway  c"v  Light    IjOy^  .|9„- 
Twin  City,  Minneapolis  (common)    1];5  "  112V' 
United  Railways,  St.  Louis,  4s   X5  85  " 
l'nit<d   Railways,  St.  Louis  (preferred)    ,S()  7s Cnion  Traction  (Philadelphia)    46i/, 

a  Asl«'d. 

ST.  LOUIS  TRACTION  SECURITIES 

A  circular  sent  to  stockholders  of  the  St.  Louis  Transit  Com- 
pany, May  5,  announcing  officially  a  meeting  to  be  held  on  May 

23  to  vote  upon  a  proposition  to  issue  $20,000,000  in  5  per  cent 
bonds,  had  the  effect  of  depressing  transit  stock  and  the  shares  of 
the  Lhiited  Railways  Company  on  the  local  stock  exchange. 

The  former  stock  dropped  from  $28.62;/,  Monday's  closing 
figure,  to  $26.50,  while  the  United  Railways  preferred  lost  ar 
even  point,  closing  at  $79.  There  was  great  surprise  at  the  decline, 
as  nothing  new  was  contained  in  the  circular,  and  the  earnings  of 
the  Transit  Company  during  the  dedication  days  fully  equaled 

the  company's  estimates. Official  figures  of  the  earnings  of  the  Transit  Company  for  the 
three  days,  April  30,  May  i  and  2,  were  $81,369,  which  was  paid 
by  1,027,380  revenue  passengers.  On  April  30  the  receipts  were 

$32,055,  which  is  the  largest  single  day's  receipts  in  the  history of  the  company. 

It  was  generally  lielieved  that  the  announcement  of  the  proposed 
bond  issue,  coupled  with  the  favorable  dedication  report,  would 
tend  to  advance  the  securities.  The  bond  issue  is  a  refunding 
plan  to  effect  a  substantial  saving  in  interest.  The  opinion  pre- 

vails that  the  bears  on  the  stock  took  advantage  of  the  fact  that 
the  circular  was  not  generally  understood  to  lower  the  market. 

In  speaking  of  the  proposed  bond  issue,  a  director  in  the  Transit 
Company  and  United  Railways  said : 
"On  March  18  the  issue  was  decided  upon  and  a  notice  of  it 

published  in  the  press.  This  notice  set  forth  that  it  was  proposed 
to  make  a  Ijond  issue  of  $20,000,000,  and  this  proposition  was  to 
be  voted  upon  a  meeting  of  the  stockholders  on  May  23.  This 

gave  the  sixty  days"  notice  required  by  law. 
"May  5,  stockholders  received  a  circular  signed  by  Murray 

Carleton  and  James  Adkins,  president  and  secretary,  respectively, 
of  the  Transit  Company,  announcing  the  meeting,  and  accom- 

panied by  blank  proxies.  It  is  presumed  this  notice  was  not 
thoroughly  understood  by  many  of  the  stockholders,  as  the  stock 
showed  a  decided  weakness. 

"Should  this  issue  be  authorized  there  will  be  only  about  $8,000,- 
000  of  the  bonds  issued  at  once.  The  proceeds  will  be  devoted  to 
the  retirement  of  outstanding  obligations,  subject  to  call,  and 
bearing  a  higher  rate  of  interest  than  the  new  bonds.  The  re- 

mainder will  be  used  to  retire  underlying  obligations  as  they  ma- 
ture, also  to  provide  payment  for  betterments  and  improvements, 

such  as  a  new  power  house  and  new  cars,  which  have  been  con- 
tracted for. 

"The  earnings  of  the  Transit  Company  for  the  days  of  the  dedi- 
cation, April  30,  May  i  and  2,  were  in  excess  of  $81,000,  as 

against  about  $51,000  for  the  same  period  in  1902.  These  figures 
give  an  idea  of  the  increased  facilities  necessary  to  handle  the 

traffic  during  the  World's  Fair." ^  ^♦^  

THE  TROLLEY  MERGER  IN  NEW  JERSEY 

There  were  filed  at  Newark,  N.  J.,  last  week  articles  of  incor- 
poration of  Public  Service  Corporation  of  New  Jersey,  which  is  to 

carry  out  the  plan  for  amalgamating  the  street  railway  and  light- 
ing companies  of  Northern  New  Jersey.  The  concern  is  capitalized 

at  $25,000,000  in  shares  of  $100  each,  while  the  paid-up  capital  will 
be  $100,000.  The  incorporators  are :  Thomas  N.  McCarter,  ex- 
Attorney  General,  who  holds  334  shares  ;  Thomas  Dolan,  president 
of  the  United  Gas  Improvement  Company,  of  Philadelphia,  who 
holds  333  shares,  and  John  I.  Waterlniry,  of  Morristown,  who 
holds  333  shares.  Mr.  McCarter,  who  will  l)e  president  of  the  new 
concern,  is  named  as  the  Newark  representative,  with  offices  in  the 

Prudential  Life  Insurance  Company's  bthlding.  The  plan  for  merg- 
ing the  several  companies  was  gi\'en  in  detail  in  the  Street  R.ml- 

\v.\y  JouRN.M.  for  April  18. 

ALLIS-CHALMERS  COMPANY  TO  MANUFACTURE  NURNBERG 
ENGINES 

Mr.  A.  Rieppel,  the  managing  director  of  the  Augsbm-g  Niu-n- 
lierg  Manufacturing  Company,  of  Nurnberg,  Germany,  well  k)iowii 
for  many  years  as  o)ie  of  the  largest  and  most  successful  liuilders 
of  structural  irim  wurk,  engines,  cirs,  l)ri<lges,  etc.,  in  Europe, 
is  now  visiting  tliis  cmmlry  fnr  llie  first  lime.  The  latest  success 
of  this  company  h;is  been  with  gas  engines,  bolh  for  gaseous  ami 
liqincl  fuel.  Il  lias  long  biiill  these  engines  in  -iiialler  units  up  to 
400  li|i,  oper.ited  with  iielroleiiiii,  lull  lor  llu-  Use  ot  w;isle  gas 
as  well  as  producer  gases,  and  in  larger  units,  Ibis  company  has 
recently  dc\  eloprd  an  entirely  lU'w  ilesign.  con  si  1I  uling  the  re- 

sult of  many  years  of  ex])erienee.    The  engine,  which  is  of  the 
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double-acting  four-cycle  type,  generally  in  tandem  arrangement, 
is  best  adapted  for  the  various  purposes  of  modern  power  sza- 
tions. 

Mr.  Rieppel's  visit  to  this  country  was  made  to  interest  the 
Allis-Chalmers  Company  in  the  manufacture  of  the  products  of 
his  company.  A  contract  was  entered  into  by  the  two  companies, 
giving  the  Allis-Chalmers  Company  the  exclusive  rigTit  to  manu- 

facture and  sell  the  Nurnberg  gas  engine  for  this  country  and 
selling  rights  in  any  foreign  countries,  especially  the  Far  East  and 
South  Africa. 
The  Augsburg  Nurnberg  Manufacturing  Company,  under  the 

direction  of  Mr.  Rieppel,  has  made  a  phenomenal  success  with  this 
new  gas  engine,  having  within  the  past  few  months  received 
orders  for  some  50,000  hp,  throughout  Germany  and  Spain,  chiefly 
for  generating  electric  energy.  One  of  these  engines  is  for  an  im- 

portant spinning  mill  in  Northern  Germany,  and  will  be  operated 
by  producer  gas. 

Mr.  Rieppel  is  now  on  a  tour  of  inspection  throughout  this 
country,  after  which  he  will  visit  the  new  and  extensive  works  of 
the  Allis-Chalmers  Company  at  West  Allis,  where  these  engines 
will  be  built. 

PROGRESS  OF  WORK  FOR  UNION  ENGINEERING  BUILDING 

On  the  evening  of  May  7,  in  accordance  with  invitation,  the 
boards  of  direction  of  the  several  bodies  interested,  as  well  as  soijie 
other  members  of  the  different  societies,  held  an  informal  meeting 
at  the  house  of  the  American  Society  of  Civil  Engineers,  to  con- 

sider the  gift  of  $1,000,000  from  Mr.  Carnegie  for  a  Union  Engi- 
neering Building.  The  meeting  organized  with  the  selection  of  Mr. 

Noble  as  chairman  and  T.  C.  Martin  as  secretary. 
The  president  of  the  American  Society  of  Mechanical  Engineers, 

James  Mapes  Dodge,  reported  that  at  a  meeting  of  their  council  in 
the  afternoon,  the  formal  resolution  proposed  in  the  letter  of  W. 
A.  Redding,  May  I,  had  been  adopted,  and  a  committee  appointed 
comprising  Prof.  F.  R.  Hutton,  C.  Wallace  Hunt  and  himself.  The 
president  of  the  American  Institute  of  Electrical  Engineers  stated 
that  the  board  of  directors  had  endorsed  the  resolution  pro- 

posed by  Mr.  Redding,  and  had  appointed  a  conference  committee, 
comprising  Calvin  W.  Rice,  T.  C.  Martin  and  himself,  with  in- 

structions to  report  back  a  definite  form  of  resolution  which  should 
be  adopted.  The  president  and  the  secretary.  Dr.  Raymond,  of  the 
American  Institute  of  Mining  Engineers,  stated  that  their  institute 
would  have  a  board  meeting  on  the  following  day.  The  Amer- 

ican Society  of  Civil  Engineers  will  probably  have  a  board  meeting 

within  the  present  week.  Representatives  of  the  Engineers'  Club 
e-xpressed  hearty  accord  with  the  general  scheme.  Mr.  Kafer  stated 
that  delegates  to  the  conference  would  be  appointed  at  the  meeting 
of  the  officers  on  May  11.  Resolutions  were  adopted,  without  a 
dissenting  vote,  expressing  appreciation  and  thanks  to  Mr.  Car- 

negie. It  was  agreed  that  the  conference  committee,  consisting  of 
three  representatives  from  each  of  the  five  bodies,  should  be  called 
to  determine  upon  the  next  steps  by  the  several  bodies. 

NEW  YORK-JERSEY  CITY  TUNNEL 

J.  p.  White  &  Company,  of  New  York,  have  been  appointed 
consulting  electrical  engineers  for  the  New  York  &  Jersey 
Railroad  Company.  Their  work  will  cover  the  entire  electrical 

equipment  of  the  company's  tunnel  between  New  York  and  Jersey City,  and  will  also  include  the  elevators,  ventilation  and  heating 
of  the  terminals.  The  chief  engineer  of  the  tunnel  is  Charles 
M.  Jacobs,  who  is  chief  engineer  of  the  proposed  Pennsyl- 

vania Railroad  Hudson  River  tunnels,  and  was  in  charge  of  the 
construction  of  the  East  River  gas  tunnel. 

NEW  BLOCK  SIGNAL  SYSTEM 

The  Pneumatic  Signal  Company,  of  New  York  and  Rochester,  has 
purchased  from  S.  Marsh  Young,  owner  of  the  Young  system  of 
automatic  electric  track  circuit  block  signals  for  electric  railways, 
all  his  rights  for  the  United  States,  Canada  and  Mexico,  and  will 
arrange  to  place  the  system  at  once  on  the  market.  In  this  sys- 

tem the  presence  of  any  pair  of  wheels  on  the  block  section,  a  broken 
rail  or  wire,  or  an  open  switch  will  result  in  a  danger  signal. 

The  company  will  organize  an  electric  railway  department,  which 
will  be  in  charge  of  Mr.  Young.  It  will  be  remembered  that  Mr. 
Young  was  one  of  the  incorporators  and  the  first  vice-president  of 
the  Hall  Signal  Company,  and  was  for  some  years  the  vice-presi- 

dent and  genei-al  manager  of  the  Manhattan  General  Construction 

Company  until  the  latter  concern  became  merged  with  the  Westing- 
house  interests. 

The  Pneumatic  Signal  Company's  factory  has  been  until  re- cently at  Troy,  but  it  is  now  moving  into  new  works  at  Rochester, 
N.  Y.  This  plant  will  cover  about  240,000  sci.  ft.  of  floor  space. 
The  system  by  which  this  company  is  best  known  is  its  low  pres- 

sure pneumatic  system  for  interlocking  and  block  signals  on  steam 
railway  lines,  and  is  used  most  extensively  in  both  Europe  and 
America.  Its  entrance  into  the  street  railway  field  is  a  new  de- 

parture, and  it  is  the  company's  intention' to  bring  all  of  its  ex- 
perience in  the  steam  railway  signal  field  to  bear  upon  the  several 

problems  which  are  confronting  the  management  of  high-speed 
electric  lines. 

STREET  RAILWAY  PATENTS 

UNITED  STATES  PATENTS  ISSUED  MAY  5,  1003 

726.868.  Trolley  Wheel ;  Fred  B.  Corey,  Schenectady,  N.  Y. 

App.  filed  Aug.  21,  igo2.  The  wheel'  is  made  of  sheet  metal,  the tread  being  of  copper  and  easily  removed  from  the  wheel  when 
worn. 

726.869.  Trolley  Wheel ;  Fred  B.  Corey,  Schenectady,  N.  Y. 
App.  filed  Aug.  21,  1902.  Details  of  construction  of  a  wheel  in 
which  the  parts  exposed  to  wear  can  be  readily  replaced. 
726,917.  Trolley  Wire  Fender;  Thomas  S.  Herrick,  Muncie, 

and  John  H.  Bissett  and  Franz  M.  Merrick,  Anderson,  Ind.  App. 
filed  August  23,  1902.  Elongated  spiral  grooves  each  side  of  the 
wheel  conduct  a  displaced  wire  to  the  groove  in  the  wheel. 

727,017.  Roller  Side  Bearing;  Andrew  G.  Steinbrenner,  St. 
Louis,  Mo.  App.  filed  Dec.  16,  1902.  Consists  of  a  base  plate, 
a  cap  plate,  wear  plates  connected  to  said  plates,  and  a  bearing 
frame  interlocking  with  the  wear  plates,  the  frame  being  movable 
thereon. 

727,021.  Trolley;  William  S.  Stockton,  Philadelphia,  Pa.  App. 
filed  March  13.  Comprises  a  yoke  which  is  pivoted  upon  the  trolley 
pole,  below  the  usual  harp,  the  upper  ends  of  the  yoke  diverging 
from  a  point  adjacent  to  the  rim  of  the  trolley  wheel  and  serving 
to  deflect  the  wire  into  the  wheel. 

727,064.  Circuit  Closer;  Walter  J.  Bell,  Los  Angeles,  Cal. 
App.  filed  Jan.  2,  1903.  A  trolley  wire  attachment  by  which  cur- 

rent delivered  therefrom  to  switch-operating  magnets  in  the  track 
can  be  controlled  from  the  car. 

727,068.  Collector  for  Electric  Tram  Roads  or  Railroads ; 
Andre  Bolzano,  Munich,  Germany.  App.  filed  Dec.  23,  1902.  A 
mixture  of  vaseline  and  glycerine  is  placed  in  the  slot  containing 
the  conductor. 

PATENT  NO.  727,227 

727,147.  Automatic  Operating  Mechanism  for  Electric  Railway 
Switches  ;  Gray  W.  Johnson,  New  York,  N.  Y.  App.  filed  July 
16,  igo2.  A  peculiarly  constructed  circuit  changer  is  thrown  by  a 
magnet  energized  by  the  car,  to  energize  one  or  the  other  of  two 
magnets  acting  upon  the  switch  point. 

727.217.  Brake  Beam ;  Louis  A.  Shepard,  Brooklyn,  N.  Y. 
App.  filed  Sept.  9,  1902.  The  beam  is  constructed  of  rolled  metal 
whose  section  is  the  shape  of  a  cross,  one  of  the  arms  of  the 
cross  being  of  sufficient  depth  to  form  a  web  or  flange  and  terminat- 

ing in  a  bulb-like  enlargement. 
727.218.  Brake  Beam;  Louis  A.  Shepard,  Brooklyn,  N.  Y.  App. 

filed  Sept.  9,  1902.  A  trussed  brake  beam  consisting  of  a  com- 
pression member  having  integral  hollow  ends,  a  tension  member 

and  a  strut,  the  ends  of  the  compression  member  being  parallel  to 
the  ends  of  the  tension  member,  the  ends  of  the  tension  member 
being  sleeved  therein  and  held  under  tension  thereby. 

727.219.  Brake  Beam ;  Louis  A.  Shepard,  Brooklyn,  N.  Y.  App. 
filed  Sept.  9,  1902.  Comprises  a  tubular  compression  member,  a 
trough-like  tension  member  and  a  strut,  the  ends  of  said  compres- 

sion member  being  parallel  to  the  ends  of  the  tension  member  and 
being  sleeved  therein. 

727,233.  Switch ;  John  Smith,  Tacoma,  Wash.  App.  filed  Jan. 
ig,  1903.    A  throwing  lever  pivoted  to  the  forward  end  of  the 
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tongue  and  adapted  to  be  engaged  by  an  operating  bar  carried  by 
the  car  so  that  when  the  bar  engages  the  lever  the  fulcrum  is  at  the 
point  thereof  until  the  lever  is  thrown  into  contact  with  a  lug  se- 

cured to  the  switch  and  then  the  lug  forms  the  fulcrum  thereof 
for  the  complete  throwing  of  the  lever  and  tongue. 

727,224.  Brake-Shoe ;  William  E.  Steinharser,  Allegheny,  Pa. 
App.  filed  Aug.  23,  1902.  A  brake-shoe  so  shaped  as  to  be 
adapted  to  engage  both  the  tread  and  flange  of  the  wheel. 

727,227.  Electric  Railway;  Clendinen  A.  Thompson,  New  York, 
N.  Y.  App.  filed  Feb.  4,  1903.  The  third  rail  is  provided  with  a 
hood  fastened  to  the  web  of  the  rail,  thus  making  it  possible 
to  apply  the  invention  to  existing  systems. 

727,290.  Car  Fender;  John  P.  Clark,  Terre  Haute,  Ind.  App. 
filed  Dec.  12,  1902.    Details  of  construction. 

727,478.  Electric  Switch  ;  John  L.  Steeb,  Butler,  Pa.  App.  filed 
Aug.  30,  1902.  Details  of  a  switch  operated  from  the  car  by  elec- 
tromagnets. 

PERSONAL  MENTION 

MR.  GEORGE  M.  COLE  has  resigned  as  manager  of  the 
Plattsburgh  Traction  Company,  Plattsburgh,  N.  Y.  His  suc- 

cessor is  Mr.  Albert  E.  Reynolds  of  the  same  company. 
MR.  BLAKE  A.  MAPLEDORAM  has  resigned  his  position 

as  general  manager  of  the  Moline,  East  Moline  &  Watertown 
Railway  Company,  of  Moline,  III.,  with  which  company  he  has 
been  connected  for  over  one  year.  Mr.  Mapledoram  will  leave  for 
the  East  to  take  up  larger  work. 
MR.  ALBERT  EASTMAN  has  resigned  as  general  superin- 

tendent of  the  express  system  of  the  Utica  &  Mohawk  Valley 
Street  Railway  Company,  of  Utica,  N.  Y.,  to  become  connected 
with  the  Detroit  United  Railway,  with  which  company  he  was 
connected  before  becoming  associated  with  the  Utica  Company. 
MR.  H.  P.  McINTOSH  has  resigned  as  vice-president  of  the 

Lake  Shore  Electric  Railway,  Cleveland,  Ohio,  and  as  member  of 
the  executive  committee.  He  still  retains  his  place  on  the  board  of 
directors.  Mr.  J.  R.  Nutt  has  been  elected  to  fill  the  positions 
vacated  by  Mr.  Mcintosh. 
MR.  C.  C.  REYNOLDS,  formerly  of  Indianapolis,  Ind.,  has 

been  made  general  manager  of  the  Indianapolis  &  Northwestern 
Electric  Railroad,  Frankfort,  Ind.,  and  will  assume  his  duties 
about  June  i.  He  has  lately  been  identified  with  the  McKinley 
syndicate,  but  before  that  was  connected  with  the  Chicago  & 
Erie  at  Huntington,  Ind.,  and  later  at  Chicago. 
MR.  RICHARD  EMORY  has  resigned  as  secretary  of  the  Day- 

ton, Springfield  &  Urbana  Railway  Company,  of  Dayton,  Ohio, 
and  has  been  succeeded  by  Mr.  A.  Pomerene.  Mr.  Emory  con- 

tinues as  general  manager  of  the  property,  as  well  as  of  other 
Appleyard  interests  in  Ohio.  Mr.  William  T.  Mitchell,  of  Boston, 
has  resigned  as  treasurer  of  the  company,  and  Mr.  Charles  Apple- 
ton  has  been  elected  to  fill  the  vacancy. 

MR.  R.  A.  HADFIELD,  managing  director  of  Hadfield's  Steel 
Foundry  Company,  Ltd.,  of  Sheflfield,  England,  is  making  a  short 
visit  to  this  country.  This  company  is  on_e  of  the  largest  of  the 
steel  companies  in  Sheffield,  and  has  taken  a  leading  part  in  the 
development  in  Great  Britain  of  special  work,  particularly  man- 

ganese steel  and  cast-steel  special  work  for  electric  railway  work. 
The  company  has  also  been  contractor  for  a  large  part  of  the  steel 
work  for  the  new  underground  conduit  lines  of  the  London 
County  Council. 
MR.  JOSEPH  A.  McGOWAN,  of  Portland,  Me.,  has  been 

appointed  to  an  important  confidential  position  with  Mr.  Hugh  J. 
McGowan,  of  whom  he  is  a  brother,  in  the  management  of  the 
Indianapolis  Traction  &  Terminal  Company,  of  Indianpolis,  Ind. 
Mr.  McGowan  is  a  native  of  Portland,  and  has  been  connected 
in  very  responsible  capacities  with  the  Grand  Trunk  Railway  in 
that  city  for  the  past  twenty-five  years.  He  has  filled  various  im- 

portant positions  in  connection  with  the  city  government  of  Port- 
land and  served  in  both  branches  of  the  City  Council,  and  for 

many  years  was  a  member  of  the  School  Board.  He  has  also  been 
a  director  in  several  local  corporations,  and  a  prominent  and  lead- 

ing figure  in  club  and  social  circles  in  Portland. 

MR.  A.  W.  MARTIN,  secretary  to  General  Manager  Chamber- 
lain, of  the  New  York,  New  Haven  &  Hartford  Railroad,  has 

tendered  his  resignation,  to  accept  the  position  of  general  manager 
of  the  Worcester  &  Connecticut  Eastern  Railway  Company.  Mr. 
Martin  has  been  in  the  railroad  business  nearly  35  years.  He  en- 

tered the  service  of  the  Boston,  Flartford  &  Erie  Railroad  in  July, 
1867,  as  freight  clerk  at  the  Southbridge  station,  and  Sept.  i,  1880, 
was  placed  in  charge.  May  i,  1887,  he  went  to  New  Haven  as 
chief  clerk  to  the  superintendent  of  the  Shore  line  division.  Sept. 
I,  1890,  he  was  appointed  general  agent  of  the  New  York  &  New 

England  Railroad  at  Fishkill,  and  Newburg  Dec.  i,  1891,  he  was 
transferred  back  to  Southbridge.  In  the  fall  of  1892  he  was 
elected  to  the  Massachusetts  Legislature,  where  he  served  on  the 
committee  on  railroads.  In  June,  1893,  he  entered  the  service  of 
the  New  Haven  road  as  chief  clerk  to  the  general  superintendent 
of  the  Old  Colony  system.  July  i,  1896,  he  was  made  secretary 
to  the  general  manager. 

MR.  JOHN  HARRIS,  the  retiring  superintendent  of  the  Cin- 
cinnati Traction  Company,  of  Cincinnati,  Ohio,  was  tendered  a 

farewell  reception  on  May  2  by  the  employees  of  the  company.  The 

programme  was  arranged  by  the  Street  Railway  Employees'  Pro- tective Association,  and  the  reception  was  held  in  the  Young 

Men's  Christian  Association  Building.  Mr.  Harris  was  lured 
down  town  on  the  pretense  of  going  to  the  theater,  and  was  not 
aware  of  anything  regarding  the  demonstration  until  he  saw  the 
parade  of  employees  as  it  was  nearing  its  destination.  The  presi- 

dent of  the  employees'  association  acted  as  master  of  ceremonies, 
and  made  a  speech  in  which  he  told  of  Mr.  Harris's  kindness  to 
the  men,  despite  the  severe  discipline  that  he  exacted  during  his 
career  as  superintendent.  He  then  went  on  to  give  a  brief  outline  ■ 
of  what  Mr.  Harris  had  accomplished,  and  told  of  the  high  esteem 
in  which  he  is  held  by  all  who  come  in  contact  with  him.  Mr. 
Harris  was  then  presented  with  a  beautiful  music-box  and  a  dress- 
suit  case,  containing  a  toilet  outfit  trimmed  in  solid  silver.  There 
was  also  presented  a  huge  bouquet  of  American  Beauty  roses. 
Then  several  other  speeches  were  made,  among  them  being  one 
by  Mr.  R.  E.  Lee,  who  succeeds  Mr.  Harris.  The  Cincinnati 
"Post,"  in  an  editorial,  entitled  "Where  Effort  Was  Worth 
While,"  pays  a  glowing  tribute  to  Mr.  Harris.  Holding  up  his 
career  as  one  to  be  emulated  by  the  young  men  of  the  present 

generation,  the  "Post"  concludes  by  saying:  "Hundreds  of 
friends  surrounded  John  Harris  on  May  2.  There  were  presents 
and  speeches  and  hearty  handshakes  and  good  wishes.  One  man 
had  so  lived  that  hundreds  deemed  it  an  honor  to  take  his  hand 

and  are  proud  of  his  friendship." 
MR.  DAVID  YOUNG,  general  manager  of  the  North  Jersey 

Street  Railway  Company,  which  is  to  be  merged  with  other  street 
railway  companies  in  Northern  New  Jersey  into  the  Public  Service 
Corporation,  of  New 
Jersey,  has  resigned 
from  the  company  and 
will  accept  a  position 
as  expert  street  railway 
adviser  with  Brown 
Brothers  &  Co.,  bank- 

ers, of  59  Wall  Street. 
Mr.  Young  is  a  man 

of  strong  traits  of  char- 
acter and  pronounced 

individuality.  Born  at 
Alloa,  Scotland,  May  6, 

1849,  he  entered  on  a 
business  career  after  re- 

ceiving a  public  school 
education  that  extended 

only  partly  through  the 
liigh school.  Hehas spent 
just  half  of  his  life  in 
this  country,  and  all  of 
it  as  a  resident  of  New- 

ark. After  leaving  schoo 
ing,  and  from  1868  to  188, 

DAVID  YOUNG. 

Mr.  Young  engaged  in  civil  engineer- 
was  a  partner  in  the  firm  of  Thompson 

&  Young,  of  Newark,  and  from  1885  to  1891  he  was  associated  in 
the  same  business  with  Mr.  Harrison  Van  Duyne.  Mr.  Young  has 
also  been  prominent  in  New  Jersey  politics.  At  twenty-six  years 
of  age  he  was  elected  to  the  Common  Council  of  Newark,  and  at 
twenty-eight,  at  the  commencement  of  his  second  term,  he  was 
elected  president  of  that  Council.  He  served  a  number  of  terms  in 
the  Common  Council,  and  has  also  been  a  member  of  the  General 
Assembly  of  the  State  Legislature.  These  offices  are  all  that  have 
been  held  by  Mr.  Young  in  a  political  way. 
When  the  plan  for  the  consolidation  of  the  electric  railway 

interests  in  Jersey  City  and  Newark,  by  the  Consolidated  Traction 
Company  of  New  Jersey,  was  taken  up  in  June,  1893,  Mr.  Young 
was  selected  as  general  manager  of  the  company.  The  company 
was  one  of  the  first  interurban  railways  in  the  country,  and  has 
gradually  absorbed  the  lines  in  Elizabeth,  Orange,  Montclair, 
Paterson,  Rutherford  and  Hoboken,  so  that  the  problems  Mr. 
Young  has  been  obliged  to  solve  have  been  varied  and  many,  while 
the  system  which  he  has  been  called  upon  to  manage  has  grown  to 
be  one  of  the  largest  in  the  country.  Under  his  direction  large 
shops  and  a  large  power  station  have  been  built  at  Newark,  while 
plans  are  under  way  and  nearly  completed  for  a  complete  poly|)hasc 
distribution  system  from  one  central  station. 
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BIRMINGHAM,  ALA.~The  Birmingham  Railway,  Light  &  Power  Com- 
pany has  completed  its  new  line  to  Bessemer.  The  road  is  12  miles  long, 

and,  with  another  line  soon  to  be  completed,  will  make  a  25-mile  loop  line 
between  Bessemer  and  Birmingham. 

SALEM,  ARK. — Surveys  are  now  being  made  by  the  Salem  &  Eastern  Rail- 
road Company,  incorporated  last  year,  for  an  electric  railway  to  connect 

Salem,  Alton,  Fayetteville,  Poplar  and  Bluff.  R.  A.  Youngblood,  of  Salem,  is 
interested. 

LOS  ANCiELES,  CAL.— Articles  of  incorporation  have  just  been  filed  in 
Bakersfield  by  the  Bakersfield  &  Ventura  Railway  Company  to  construct' 
125  miles  of  road.  The  principal  offices  of  the  company  are  in  Los  Angeles. 
The  incorporators  are:  H.  Al,  Russell,  Eben  Smith,  J.  \\  .  Burson,  Gervais 
Purcell,  A.  N.  Sanford  and  J.  W.  Swanwick.  These,  with  the  exception  of 
the  first-named,  constitute  the  board  of  directors  for  the  first  year.  J.  W. 
Burson  is  treasurer,  and  the  capital  stock  is  $5,000,000,  of  which  amount 
$360,000  has  been  subscribed.  All  the  parties  named  are  residents  of  Los  An- 

geles. Although  the  articles  authorize  the  use  of  steam,  electricity  or  cable 
as  a  motive  power,  electricity  will  be  used  and  supplied  for  all  purposes. 
LOS  ANGELES,  CAL. — The  Los  Angeles  &  Redondo  Railway  Company 

has  begun  the  work  of  equipping  with  electricity  its  line  between  this  city 
and  the  seashore.    The  company  already  has  one  electric  line  to  Redondo. 
LOS  ANGELES,  CAL.— The  Los  Angeles  &  Glendale  Electric  Railway 

Company  was  incorporated  on  May  5.  with  a  capital  stock  of  $l,O(X),O0O,  of 
which  amount  $25,000  has  been  subscribed.  The  incorporators  and  directors 
are:  L.  C.  Brand.  R.  H.  Howell,  E.  T.  Stimson,  W.  H.  Holliday  and 
George  F.  Cope.  The  primary  purpose  of  the  incorporation  is  to  build  an 
electric  railway  from  Los  Angeles  to  Glendale,  a  distance  of  10  miles. 
Eventually  this  road  will  be  extended  to  ljurbank,  with  intermediate 
branches  to  Pasadena  and  Griffith  Park.  The  aggregate  length  of  the  pro- 

posed line  is  25  miles.  The  right  of  way  for  the  line  to  Glendale  has  been 
obtained,  and  Mr.  Brand  nas  put  up  $10,0(X)  in  forfeiture  provided  the  road 
is  not  completed  within  si.x  months. 
LOS  ANGELES,  CAL. — Henry  E.  Huntington  has  purchased,  for  about 

$200,000,  the  beach  interests  of  the  West  Coast  Land  &  Water  Company  in 
Pacific  City,  Orange  County,  about  5  miles  south  of  Newport.  The  prop- 

erty comprises  about  2000  acres  off  the  seashore,  together  with  a  substantial 
wharf,  water  plant  and  pavilion.  This  purchase  involves  an  extension  to 
Pacific  City  of  Huntington's  proposed  electric  route  from  Los  Angeles  to .Santa  Ana. 
MONTRE.XL,  C.AL.~The  franchise  of  the  Montreal  Street  Railway  Com- 

pany in  VVestmont  has  been  extended  eleven  years,  making  the  life  of  the 
grant  30  years,  in  consideration  of  an  extension  of  its  system. 
SAN  JOSE,  CAL. — Articles  of  incorporation  of  the  San  Jose.  Los  Gatos 

&  Saratoga  Interurban  Railway  Company,  recently  organized  and  for  which 
the  contract  for  construction  has  been  awarded,  have  been  filed  here  for 
record,  with  a  capital  stock  of  $3,000,000,  with  $25,000  paid  up.  The  directors 
are:  J.  W.  Rea,  F.  S.  Grange,  Thomas  Rea,  E.  M.  Rea,  Louis  Loupe  and 
George  W.  Waldorf. 
SAN  JOSE,  CAL.— It  is  said  that  the  San  Jose  Street  Railroad  is  to  be 

extended  to  Campbell. 
SAN  JOSE,  CAL. —  Ihe  City  Council  has  passed  ordinances  granting  fran- 

chises on  Market  Street  to  the  San  Jose  &  Santa  Clara  Railroad  Company 
and  F.  S.  Granger. 
DENVER,  COL.— The  Denver  &  Northwestern  Railroad,  which  controls 

the  Denver  iramway,  has  applied  for  a  franchise  to  construct  a  loop  in 
Golden.  In  asking  for  the  franchise  the  company  states  that  it  proposes  to 
operate  an  electric  railway  between  Denver  and  Golden  and  to  maintain 
hourly  service.  Construction  on  the  line  will  begin  as  soon  as  the  right  of 
way  is  decided  upon.  It  is  also  stated  on  good  authority  that  the  owners  of 
the  tramway  are  again  negotiating  with  the  receiver  of  the  Denver,  Lake- 
wood  &  Golden  road  looking  to  the  purchase  of  that  line. 

DANBURY,  CONN.— The  stockholders  of  the  Danbury  cS:  Harlem  I'raction 
Company,  which  is  constructing  an  inter-State  line  between  Danbury  and 
Golden's  Bridge,  N.  Y.,  have  voted  to  ratify  the  action  of  the  directors  in 
favor  of  an  increase  of  the  capitalization  and  of  the  bond  issue.  It  is  be- 

lieved that  all  obstructions  to  the  resumption  of  work  on  the  road  have  now 
been  removed,  and  it  is  now  stated  that  it  will  be  resumed  in  about  two 
weeks,  and  that  the  road  will  be  pushed  to  an  early  completion.  The  line 
will  be  about  17  miles  long. 
ENFIELD,  CONN. — The  Somers  &  Enfield  Electric  Railroad  has  been  placed 

in  operation  between  Thompsonville  and  Somers.  The  line  is  operated  in  close 
alliance  with  the  Hartford  &  Springfield  Street  Railway  Company. 
HARTFORD,  CONN.— The  Bristol  &  Plainvillc  Tramway  Company  has 

let  the  contract  to  grade  the  roadbed  to  P.  H.  Condon  &  Company,  of  Hart- 
ford. The  contract  to  construct  about  2500  yds.  of  cemented  masonry  in  the 

gorge  has  been  let  to  Holbrook,  Cabot  &  Rollings,  of  Boston.  The  wall  will 
be  built  of  solid  cemented  masonry,  will  be  60  ft.  high  in  places  and  17  ft. 
wide  at  the  base.  The  hill  alongside  the  gorge  will  be  reduced  from  a  10  per 
cent  grade  to  one  of  5  per  cent.  All  this  work  will  be  done  at  the  company's 
expense.    The  company  expects  to  have  this  line  in  operation  by  Labor  Day. 
HARTFORD,  CONN.— The  Legislature  has  refused  to  grant  a  charter  to  the 

Norwich  &  Middletown  Street  Railway  Company,  and  has  also  refused  to 
grant  a  charter  for  the  construction  of  the  proposed  electric  railway  from  New 
Haven  to  Wallingford. 

NEW  ILW'EN,  CONN.— The  Fair  Haven  &  Westville  Railroad  has  prac- 
tically completed  the  rebuilding  and  double-tracking  of  the  Woodmount  branch 

of  its  system.  The  road  has  been  straightened,  many  of  the  grades  have  been 
reduced  and  most  of  the  highway  grade  crossings  have  been  eliminated.  The 
improvement  has  involved  an  expenditure  of  approximately  $75,000. 

NORWICH,  CONN.— Preliminary  surveys  for  the  electric  railway  which 
has  just  been  chartered  to  run  between  Norwich  and  Westerly,  R.  I.,  have 
been  begun.  The  road,  which  will  be  built  by  the  Norwich,  Mystic  &  West- 

erly Street  Railway  Company,  will  run  through  the  towns  of  Norwich,  Pres- 
ton, Ledyard,  Stonington  and  North  Stonington.  The  capital  stock  of  the 

company  is  $700,000,  and  large  authority  to  make  traffic  agreements  with  elec- 
tric railway  companies  in  Connecticut  and  Rhode  Island  and  to  merge  with 

other  street  railway  corporations  is  conferred  by  the  charter.  The  incor- 
porators are:  State  Treasurer  Henry  H.  Gallup,  Costello  Lippitt,  William 

B.  Young,  Reuben  S.  Bartlett,  Aaron  Lucas  and  Edwin  H.  Knowles. 

WA.SHINGTON.  D.  C. — The  Chesapeake  Beach  Railway  Company  has 
under  consideration  the  subject  of  converting  its  line  into  an  electric  railway, 
but  as  yet  nothing  has  been  determined  definitely,  and  probably  will  not  be 
for  four  or  five  months.  For  the  present,  at  least,  the  company  intends  to 
operate  the  road  under  steam. 

COEUK  D'  .\LE.\E,  IDAHO.— The  Coeur  d'  .Alene  &  Spokane  Railway 
Company,  which  was  organized  in  October,  1902,  with  a  capital  stock  of  $500,000, 
is  to  construct  a  Si-mile  electric  railway  between  Coeur  d'  Alene  and  Spokane, 
Wash.  The  rolling  stock  will  consist  of  eight  motor  cars  and  six  trail  cars. 
Power  will  be  brought  from  a  local  water-]iiiwtr  comiiany.  The  officers  of  the 
company  are:  F.  A.  Blackwell,  president;  .\.  Betts,  vice-president,  general 
manager  and  purchasing  agent:  William  ll(>ll:ir,  treasurer;  C.  P.  Lindsley, 
secretary;  J.  C.  White,  engineer. 
.\LT(jN,  ILL.— President  J.  F.  Porter,  of  the  Alton  Railway,  Gas  &  Elec- 

tric Company,  has  returned  from  New  York  City,  where  he  was  in  conference 
with  financiers  in  regard  to  the  proposed  merger  of  the  electric  lines  of  Alton 
and  the  Tri-Cities,  which  would  form  a  nucleus  lor  the  proposed  Alton-St. 
Louis  Electric  Railway.  President  Porter  says  that  ne  did  not  have  anything 
definite  to  give  out,  but  that  it  was  expected  some  plan  would  be  determined 
upon  within  the  next  few  days  whereby  the  proposed  road  would  become  an 
assured  fact. 

CHICAGO,  ILL.— It  is  understood  that  the  Northwestern  Elevated  Rail- 
road Company  has  prepared  its  extension  ordinance,  and  that  the  same, 

asking  right  to  build  the  line  to  Ravenswood,  will  be  presented  to  the  City 
Council  very  soon.  It  is  said  the  company  will  issue  $1,000,000  treasury  bonds 
to  cover  cost  of  the  work. 

CHIC.XGO,  II^L. — The  Lake  -Street  Elevated  Railroad  is  about  to  begin  the 
construction  of  a  transformer  station  at  Lombard  .\venue  and  Lake  Street. 
The  building  will  be  three  stories  high,  40  ft.  x  1000  ft.,  and  will  be  constructed 
of  pressed  brick  and  stone.  The  estimated  cost  of  the  building  and  equip- 

ment is  $75,000. 

H.\RRISB I'RG,  ILL.— An  electric  railway  is  projected  to  extend  to  Car- 
tersville,  where  a  connection  will  be  made  with  the  coal  belt  electric  rail- 

way, which  traverses  the  Williamson  County  coal  fields.  E.  Sponseler,  of 
Harrisburg,  is  interested  in  the  project. 
METROPOLIS,  ILL.— Capitalists  in  Paducah,  Ky.,  and  Cairo,  111.,  and  in  the 

intermediate  country  are  taking  steps  to  organize  a  company  for  the  purpose 
of  building  an  electric  railway  between  Paducah  and  Cairo,  through  the  Ken- 

tucky territory  opposite  here.    The  .distance  is  about  25  miles. 

MIL.VN,  ILL.— 'Ihe  Western  Illinois  Railway  Company  has  completed the  field  work  of  the  survey  of  its  line  from  Aledo  to  Moline  and  finds  a 
natural  grade  almost  all  the  entire  distance  of  47t^  miles.  The  road  will 
connect  touching  Millersburg,  Buffalo,  Prairie,  Illinois  City,  Edgington  and 
.\ndalusia.  which  have  no  railway  connections,  and  will  pass  through  as 
fine  a  farming  and  stock  country  as  there  is  in  the  State. 
WINCHESTER,  ILL. — The  City  Council  has  granted  a  franchise  to  the 

Jacksonville  Traction  Company,  which  will  build  an  electric  failway  between 
Winchester  and  Jacksonville.  The  line  must  be  in  operation  by  January,  1905, 
or  the  charter  will  be  forfeited. 

i:\'ANSVILLE,  IND.— The  Board  of  Works  has  granted  to  the  Evans- 
ville  &  Henderson  and  the  Evansville  &  Booneville  Interurban  Railways  a 
franchise  to  enter  the  city  over  a  joint  or  union  track,  with  a  double  trolley, 
each  company  operating  its  own  cars  by  its  own  power.  , 

FT.  WAYNE,  IND.— The  F"t.  Wayne  &  Goshen  Electric  Railway  Company 
has  filed  an  application  for  a  franchise  to  enter  the  city  over  the  Ft.  Wayne 
Traction  Company's  lines.  An  agreement  as  to  route  and  terms  has  been 
reached  by  the  two  companies. 
JEFFERSOWTLLE,  IXD. — Victor  W.  Lyon,  city  engineer,  is  making  a 

survey  from  New  Albany  to  Corydon  for  a  proposed  electric  railway.  The 
line  will  be  20%  miles  long. 
INDIANAPOLIS,  IND. — The  Union  Traction  Company  has  been  granted 

franchises  at  Winamac  and  North  Judson  for  its  line  from  Logansport  to 
Hammond,  which  will  connect  with  the  Lake  system  at  Hammond  and  the 
Indianapolis  &  Northern  at  Logajisport,  thus  connecting  Indianapolis  and 
Chicago  by  electric  railway. 
INDIANAPOLIS.  IND.— The  Ft.  Wayne  &  Northeastern  Traction  Com- 

pany, of  Ft.  Wayne,  has  been  incorporated  with  $100,000  capital  stock.  The 
company  will  build  an  electric  railway  from  Ft.  Wayne  to  Hicksville 
and  Bryan,  Ohio.  The  directors  are  C.  S.  Karoly,  R.  S.  Robertson,  W.  S. 
O'Rourke,  G.  W.  McKee  and  James  H.  Haberly. 
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EDITORIAL  NOTICE 

Street  railway  news,  and  all  information  regarding  changes  of  officers,  new 
equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly 
appreciated  for  use  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  office  not  later 
than  Tuesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 
THE  STREET  RAILWAY  JOURNAL, 

114  Liberty  Street,  New  York. 

The  Chicago  Problem 

The  signing  of  the  Mueller  bill  by  Governor  Yates,  of  Illinois, 

on  May  18,  places  the  Chicago  Traction  problem  on  a  new  foot- 
ing, and  removes  at  once  the  last  objection  of  Mayor  Harrison 

to  proceed  with  the  negotiations  for  renewal  of  franchises. 
The  bill  in  question  limits  the  term  of  street  railway  franchises 

to  twenty  years,  and  provides  for  the  acquirement  by  the  city 
of  the  property  at  the  expiration  of  that  time  on  terms- to  be 

agreed  upon  when  the  franchises  are  granted.  It  is  not  ex- 
pected that  the  city  of  Chicago  will  be  in  position  to  take  over 

the  traction  system  in  the  period  mentioned,  but,  as  has  been 

pointed  out  before,  the  city  officials  desired  to  have  the  enabling 
act  passed  before  taking  up  the  question  of  franchise,  as  they 
believed  it  would  give  them  an  advantage  in  dealing  with  the 
companies  and  permit  them  to  insist  upon  more  concessions 
than  the  companies  would  otherwise  grant.  Whether  this 
avowed  hostility  on  the  part  of  the  city  administration  will 
result  advantageously  to  the  people  remains  to  be  seen,  as  it 
compels  the  companies  to  assume  an  entirely  different  attitude 
from  that  in  which  they  would  naturally  desire  to  conduct 
the  proceedings.   It  is  greatly  to  be  regretted  that  any  unneces- 

sary complications  should  be  introduced  into  the  problem  at  this 
time,  as  it  is  a  most  serious  question,  involving,  as  it  does,  the 

prosperity  of  the  entire  community  and  determining  the 
measure  of  development  of  Chicago  during  the  next  quarter  of 
a  century  at  least.  The  Chicago  transportation  interests  are 
prepared  to  furnish  the  city  adequate  facilities,  and  they  stand 

ready  to  do  so  provided  they  receive  the  co-operation  and 
support  of  the  people  and  the  city  administration,  but  it  is  folly 

to  expect  satisfactory  results  without  entire  harmony.  Hereto- 
fore the  transportation  committee  has  shown  a  disposition  to 

take  a  broad  view  of  the  question,  and  it  remains  to  be  seen 
whether  Mayor  Harrison  can  be  brought  to  take  a  similar  view 

of  the  situation.  If  the  transportation  committee  takes  a  deter- 
mined stand  for  fair  play  we  have  no  doubt  that  the  people  will 

support  it  and  the  problem  will  be  satisfactorily  solved. 

German  High  Speed  Projects 

We  feel  that  Herr  Reichel's  paper,  abstracted  in  our  last 
issue,  is  worthy  of  particular  notice,  as  marking,  perhaps,  the 

present  state  of  the  high-speed  problem  with  substantial  pre- 
cision. As  we  have  many  times  pointed  out,  high-speed  rail- 
roading is  essentially  a  commercial  question,  for  while  extra- 
ordinary running  time  will  certainly  involve  some  unfamiliar 

considerations,  it  is  even  now,  from  the  engineering  standpoint, 
within  the  range  of  fair  practicability.  Since  the  Zossen  tests 

further  experiments  have  been  conducted  on  high-voltage  in- 
duction motors,  with  the  result  that  it  has  been  shown  to  be 

feasible  to  use  directly  in  the  motors  far  higher  pressures  than 
were  used  in  the  Zossen  trials.  Considering  the  ease  with 

which  the  trolley-line  voltage  can  be  transformed  on  the  motor 
car  it  is  perhaps  needless  to  deal  with  it  directly  in  the  motors, 

yet  it  is  satisfactory  to  know  that  transformers  can  be  dis- 
pensed with  if  necessary.  We  hope  that  the  matter  will  not  be 

allowed  to  rest  until  further  track  experiments  are  forthcoming, 
and  on  a  far  better  track  than  that  used  in  the  Zossen  runs. 

Herr  Huber's  plan  should  also  be  heard  from,  possessing,  as  it 
does,  the  very  valuable  property  of  using  single-phase  ap- 

paratus. The  complication  in  overhead  wiring  entailed  by  the 

use  of  polyphase  motors  is,  from  the  standpoint  of  American 
engineers,  a  much  more  serious  matter  than  any  question  about 
the  practicable  voltage  on  the  motors.  Given  a  system  with  a 

single  running  contact,  and  much  of  the  practical  difficulty  dis- 
appears. Herr  Reichel  seems  to  have  made  out  a  fairly  good 

showing  for  the  economy  of  the  electrical  system,  and  some 
road  ought  to  feel  encouraged  to  give  it  a  careful  trial.  It  is 
certain,  at  all  events,  that  whatever  the  motors  may  be,  the  key 
to  the  situation  lies  in  a  high  voltage  on  the  working  conductor, 
and  unless  this  is  available  commercial  considerations  will  stand 

in  the  way  of  success. 

It  is  interesting  to  notice  in  this  connection  that  after  a 

difference  in  high-speed  electric  railway  development  in  Con- 
tinental Europe  and  America  extending  over  six  or  eight 

years,  the  advanced  work  in  both  continents  is  following  more 
common  lines.    American  engineers  have  never  taken  kindly 
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to  three-phase  motors  on  the  cars,  but  it  is  another  story  with 

single-phase  motors.  While  Continental  experimenters  are 
endeavoring  to  perfect  a  single-phase  system,  American  engi- 

neers on  the  Annapolis-Washington  line  and  in  Lansing  are 
engaged  in  similar  work,  although  on  different  lines,  and 

l^etween  them  a  workable  system  will  probably  be  developed. 

A  Superfluity  of  Wheels 

Our  esteemed  but  somewhat  non-technical  contemporary, 

"Harpers'  Weekly,"  slipped  its  trolley  the  other  day,  and  started 
down  grade  along  the  weirdest  electric  railway  proposition  that 
we  ever  have  had  the  pleasure  of  examining.  We  remember 

the  late  lamented  Portelectric  road  shooting  magnetic  cars 
through  an  endless  solenoid  at  infinite  speed;  we  recall  the 

"chemin-de-fer  glissante,"  slipping,  space  devouring  and  time 
annihilating,  over  a  continuous  water-step ;  we  are  not  unmind- 

ful of  the  bicycle  railway,  which  for  a  decade  has  given  Bay 

State  legislators  the  nightmare ;  and  we  lament  the  passing  of 

the  late  Professor  Keeley's  motor,  which  would  have  been  a 
suitable  prime  mover  for  them  all,  but  for  soul-inspiring  queer- 
ness  the  Albertson  magnetic  railway  is  in  a  class  altogether  by 
itself.  A  train  running  at  300  miles  per  hour,  drawn  by  a  i-hp 
locomotive,  would  be  an  inspiring  sight  in  any  age,  and  the 
learned  Dane  deserves  our  thanks  merely  for  the  joy  of  con- 

templating the  conception. 
Briefly,  his  plan  is  as  follows:  Convert  the  base  of  the  rails 

into  a  continuous  lubricated  plane.  Suspend  by  yokes  from  the 
cars  powerful  electromagnets,  with  their  poles  contiguous  to 

this  unlimited  armature.  Turn  on  the  current  until  the  weight 
of  the  car  is  reduced  to  zero  or  a  negative  quantity  by  the 
magnetic  pull,  then  start  the  motors  and  you  will  be  in  Buffalo 

before  you  have  time  to  knock  the  ashes  off  your  cigar,  in 
Chicago  when  the  weed  is  half-burned,  and  in  San  Francisco 

just  in  time  to  throw  the  butt  into  the  Golden  Gate.  Then  you 
can  walk  over  to  Chinatown  and  get  back  home  again  in  a 
single  pipe  of  unadulterated  dope. 

Of  course  the  plan  is  applicable  to  one  motive  power  as  well 
as  to  another.  A  small  gasolene  engine  would  furnish  the 

single  horse-power  demanded  in  the  project,  or  the  storage 
battery  used  to  supply  current  for  the  magnets  could  operate 
a  few  fan  motors  geared  to  the  driving  axles,  but  we  fancy  the 
Professor  would  find  Odic  Force  about  the  right  thing,  or  for 
experimental  purposes  he  might  dangle  his  legs  over  the  rear 

platform  and  think.  Thinks  of  this  kind  ought  to  have  a  high 
pressure  per  square  inch.  As  for  braking  on  this  marvellous 

system  it  is  accomplished  just  as  easily  as  running.  It  is  only 
necessary  to  cut  off  the  magnet  current  and  the  car  comes  down 
upon  its  wheels,  and  can  be  stopped  in  the  usual  manner.  This 

involves,  in  our  opinion,  a  gross  superfluity  of  wheels.  Why 
not  provide  the  car  with  brake-shoes  only  and  let  them  settle 
down  with  any  required  force?  If  the  rails  were  of  hard  steel 

and  polarized,  mere  reversal  of  the  magnet  current  would  force 

the  car  down  upon  the  track  and  enormously  enhance  the  ease 

of  braking,  although,  possibly,  the  Professor  plans  to  gear 
dynamos  to  the  wheels  and  use  them  for  charging  his  storage 
battery. 

But,  seriously,  why  is  this  struggle  to  avoid  the  smallest  item 
of  resistance  at  high  speeds  ?  Has  not  the  Professor  ever  heard 
of  air  resistance,  or  does  he  plan  to  run  his  train  in  vacuo?  If 
rolling  friction,  due  to  weight  on  the  wheels,  and  track  resist- 

ance properly  so-called,  were  the  only  obstacles  to  high  speed, 
railroading  would  be  a  joy  forever.  The  hundred-mile-an- 

hour-train  would  be  a  back  number,  and  no  up-to-date  witch 
would  ride  anything  so  low  as  a  broomstick. 

A  Suggestion  for  Through  Travel 

We  have  often  stirred  up  the  question  of  encouraging  long 

trips  over  the  many  net  works  of  interurban  lines  which  are 
in  existence,  and  now,  at  the  opening  of  spring,  seems  a  very 
appropriate  time  to  return  to  the  charge.  It  is  now  easy  to 

make  long  trolley  trips  through  an  attractive  country  at  very 
moderate  cost,  and  every  manager  knows  how  the  excursion 
spirit  increases  traffic.  One  thing,  however,  is  conspicuously 
absent,  and  that  is  systematic  effort  on  the  part  of  connecting 

roads  to  increase  long-distance  travel.  Of  course,  the  greatest 
desideratum  in  long-distance  trolley  riding  is  the  through  car, 
which  enables  a  passenger  to  plant  himself  quite  comfortably 

for  the  journey.  Considering  the  common  use  of  through  cars 
in  railway  service  it  seems  to  have  taken  an  unconscionably 
long  time  for  the  idea  to  filter  down  to  the  trolley  lines.  To 
tell  the  truth,  so  far  behind  the  railway  standard  are  the 
schemes  of  passenger  traffic  on  trolley  networks  that  we  wonder 
that  some  lines  do  not  demand  their  fare  in  wampum. 

To  get  a  vivid  idea  of  the  crudity  of  the  conditions,  suppose 

we  take  an  imaginary  railroad  journey  together  from  New 
York  to  Boston,  after  the  manner  of  passenger  trafific  on  the 
trolley.  We  land  at  the  Grand  Central  about  9:50  a.  m.,  and 
on  inquiry  learn  that  no  tickets  are  sold  beyond  New  Haven, 
and  no  New  York  cars  run  beyond  that  point.  Yes,  the  urban 
station  master  assures  us,  we  can  undoubtedly  get  through  to 

Boston  over  his  line,  but  we  will  have  to  take  a  light  pink  train 

opposite  the  station  in  New  Haven.  No,  he  hasn't  a  timetable 
of  the  line,  but  he  thinks  we  will  not  have  to  wait  more  than 
half  an  hour  if  our  cars  reach  New  Haven  on  time.  So  we 

climb  aboard,  and  stopping  at  Port  Chester,  to  take  on  forty 
Italian  laborers,  in  full  working  regalia,  who  fill  the  aisle 
and  sit  on  the  arms  of  our  seats,  we  eventually  reach  the  home 
of  Yale  and  other  industries.  Here  we  get  out  and  wait 

patiently  for  the  pink  train.  Thirty-eight  minutes  later  it  shows 
up,  and  the  conductor  tells  us  that  it  goes  through  to  Hartford. 
He  bTeves  that  some  folks  walk  across  the  square  when  we 

get  there  and  take  a  yellow  train  that  runs  to  Springfield  every 

ether  trip,  but  he  aint  sure,  'cause  it's  off  his  line,  but  we  can 
find  out  by  asking  at  the  drug  store.  So  we  accompany  our  wise 
guide  to  the  end  of  his  route  and  hie  to  the  drug  store  across 
the  square,  to  learn  that  the  Springfield  train  goes  through  on 

the  next  trip  but  one,  in  just  thirty  minutes.  At  the  expiration 

of  that  time  a  train  shows  up,  but  it  is  marked  "Special,"  and 
we  find  that  the  regular  through  cars  will  leave  fifteen  minutes 
later  on  the  next  trip.  So  we  wait  awhile  more,  and  find  our 

conductor  is  a  new  man,  and  doesn't  know  whether  he  con- 
nects with  anything  at  Springfield  or  not,  but  he  rather  guesses 

so,  and  we  can  find  out  when  we  get  there.  This  we  accordingly 

attempt  to  do,  and  find  that  the  blue  train  for  Worcester  has 

just  left,  but  another  one  will  be  along  in  about  half  an  hour.  It 

duly  arrives  on  time,  and  we  learn  that  it  connects  at  Worcester 

with  a  green  train  for  Boston.  So  we  pull  through  to  Wor- 
cester, find  the  green  train  just  ahead,  full,  and  stand  in  the 

aisle  as  far  as  South  Framingham,  where  we  get  seats,  and 

ride  proudly  into  the  Hub.  Now,  does  it  seem  likely  that  the 
average  man,  after  an  experience  like  this,  would  again  hunt 

trouble  on  that  particular  route?  Wouldn't  he  search  for  some 
line  that  now  and  then  ran  a  through  car  or  sold  a  through 

ticket  or  at  least  published  a  through  timetable  and  stuck  to  it? 

Yet  this  picture  of  what  might  happen,  if  the  officials  of  the 
Consolidated  all  lost  their  minds,  represents,  we  are  sorry  to 

say,  the  normal  condition  of  things  on  electric  roads.  A  few 
lines  unite  to  run  occasional  through  cars,  but  it  is  rare  to  find 
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any  systematic  attempt  to  make  through  travel  convenient  and 
easy.  Sometimes  it  may  be  inconvenient  to  run  regular  through 
cars  betw^een  distant  points  on  a  network,  but  it  certainly  does 
not  take  any  great  genius  in  railroading  to  devise  a  scheme  for 
through  connections  and  through  tickets,  the  former  being 
plainly  printed  on  the  back  of  the  latter.  The  connecting  roads 
may  not  be  under  the  same  management  or  even  on  good  terms 
with  each  other,  but  in  general  railway  work  roads  will  make 
through  connections  most  punctiliously,  and  sell  through 
coupon  tickets  even  when  the  respective  managers  are  opposed 
to  each  other  on  other  lines  of  policy.  They  find  that  it  pays, 
and  that  settles  it,  whatever  personal  feeling  may  exist. 

In  a  comparatively  short  time  there  will  be  a  through  electric 

road  connection  between  New  York  and  Boston,  but  the  con- 
tinuity of  the  track  is  of  no  account  whatever  unless  systematic 

service  goes  with  it.  Even  over  shorter  distances  the  mere  fact 

that  connections  are  possible  does  not  insure  that  the  connec- 
tion will  be  of  any  commercial  use.  So  long  as  a  passenger  has 

to  wander  from  car  to  car  making  connections  where  he  can, 

and  unable  to  know  definitely  beforehand  how  he  is  going  to 
manage  it,  he  will  hesitate  to  undertake  long  trips  by  trolley, 
however  convenient  it  would  otherwise  be.  The  next  step  in 
the  general  development  of  electric  roads  ought  to  be  a  careful 
study  of  traffic  management  over  interconnecting  lines.  If  one 
cannot  manage  through  cars  he  can,  at  least,  devise  through 
schedules  and  through  tickets,  and  can  keep  the  public  well 

informed  regarding  the  convenience  of  his  routes.  Every  con- 
solidation of  roads  makes  the  task  of  united  operation  easier, 

but  even  without  this  it  is  possible  to  make  a  great  improve- 
ment in  existing  conditions. 

The  Rights  of  the  Down-Trodden  Employees 

We  trust  that  our  readers  have  by  this  time  perused  and 

reflected  upon  the  demands  of  the  New  Orleans  Union  as  pub- 
lished in  a  recent  issue.  They  are  worth  far  more  than  a 

cursory  glance,  since  they  embody  faithfully  the  arrogant  spirit 
which  has  made  recent  street  railway  strikes  so  difficult  of 

settlement.  We  have  no  desire  to  malign  the  honest  working- 
man  nor  cast  aspersions  upon  his  efforts  to  better  himself 

through  organization,  but  we  have  no  hesitation  in  saying  that 

for  sheer  impudence  and  cold-blooded  effrontery  the  document 
referred  to  occupies  a  unique  position.  It  is  not  a  statement  of 

grievances  requiring  redress,  but  a  manifesto  demanding  un- 
conditional surrender  of  the  rights  of  the  railway  company  and 

l»etrayal  of  the  rights  of  the  public.  Taking  up  some  of  its 
suggestions  in  detail  the  first  pleasant  feature  to  strike  our 
attention  is  the  demand  that  promotion  be  made  by  seniority  of 
service.  This  is  truly  delightful,  for  it  implies  that  all  men  are 
equally  capable  of  responsible  positions.  A  corporation  would 
get  itself  into  the  hands  of  a  receiver  in  short  order  if  it  at- 

tempted such  a  programme.  Given  longevity  and  a  certain 

minimum  of  capacity  and  a  man's  future  would  be  assured. 
We  thought  that  there  had  been  sufficient  experience  in  the 

army  and  navy  to  elucidate  the  essential  foolishness  of  pro- 
motion by  seniority  even  among  thoroughly  trained  and  picked 

men.  But  this  exhibition  of  nerve  pales  into  nothingness 
beside  the  following  demand  that  the  company  force  all  its 
men  into  the  union  and  suspend  them  if  they  fail  to  pay  their 
union  dues.  The  latter  request  is  rubbing  it  in  with  a  ven- 

geance; not  only  must  the  company  fatten  the  ranks  of  an 
organization  devised  to  prey  upon  it,  but  it  must  see  that  the 
hostile  treasury  is  kept  filled. 

Even  more  charming  is  the  cool  proposition  that  "knocking 
down"  fares  is  a  subject  of  special  arbitration,  instead  of  imme- 

diate discharge.  Why  would  it  not  be  a  good  idea  to  provide 

that  the  union  should  be  kept  in  funds  by  a  committee  of  mem- 
bers appointed  to  knock  down  the  necessary  amount?  We 

make  no  claim  of  originality  in  this  suggestion,  which,  perhaps, 

has  already  been  put  in  force,  but  if  petit  larceny  is  a  proper 
subject  of  arbitration  why  not  grand  larceny?  Finally,  the 

proposed  agreement  ends  with  the  specification  that  it  shall  be 
binding  on  the  parties  concerned  and  remain  in  full  force  and 
effect  for  the  term  of  one  year.  We  had  hitherto  labored  under 
the  delusion  that  agreements  set  forth  the  obligations  of  both 

the  contracting  parties,  but  a  careful  examination  of  the  scheme 
of  salvation  here  considered  fails  to  disclose  the  assumption  of 

any  obligations  whatever  on  the  part  of  the  union  save  the 
agreement  to  a  mild  schedule  of  penalties  for  missing  trips. 
Does  the  union  provide  any  security,  moral,  legal  or  material, 

for  its  part  of  the  programme?  Does  it  bind  its  members,  even 
on  paper,  to  the  proper  discharge  of  their  duties,  or  to  any 
duties  at  all  save  showing  up  for  work  and  drawing  their 

pay  ?  We  fail  to  find  any  such  provisions  in  the  lovely  agree- 
ment presented  for  consideration.  To  be  sure,  the  party  of  the 

second  part  "continues  the  operation  of  the  street  railways  of 
the  said  party  of  the  first  part,"  whatever  that  may  mean,  but 
what  assurance  has  the  unhappy  party  of  the  second  part  that 
it  will  do  so  any  longer  than  it  sees  fit?  Does  the  union  agree  to 
hold  its  men  rigorously  to  their  duty  pending  the  settlement  of 
disputes  ?  Does  it  undertake  to  hold  them  from  engaging  in 

a  sympathetic  strike,  or  from  striking  if  an  arbitration  goes 
against  them?   And  if  so  how  does  it  propose  to  hold  them? 

Now,  in  truth,  the  whole  proposition  is  the  most  outrageous 
nonsense  that  has  ever  come  to  our  attention.  A  street  railway 

has  grave  public  obligations  to  fulfil  to  which  it  is  sternly  held 

by  statute  law.  It  cannot  transfer  the  responsibility  of  "con- 
tinuing the  operation  of  the  street  railways"  to  any  body  what- 

ever that  cannot  similarly  be  held  responsible  for  the  proper 

discharge  of  its  duties.  We  believe  it  could  be  enjoined  from 
entering  into  a  contract  which  would  so  seriously  imperil  the 

public  service.  Most  of  all,  we  object  to  any  form  of  contract 
which  abridges  the  right  of  peremptory  discipline.  The  public, 
by  whose  consent  the  street  railway  companies  use  the  public 

streets,  has  a  right  to  demand  that  these  companies  shall  estab- 
lish and  maintain  a  proper  service,  and  it  can  hold  the  com- 

panies to  account  for  the  negligence  of  their  servants.  For 
this  very  reason  we  believe  that  the  public  will  stand  behind  the 
street  railways  in  resisting  to  the  bitter  end  such  an  attempt 
at  irresponsible  domination  on  the  part  of  an  organization  of 

employees.  When  men  strike  against  real  and  tangible  griev- 
ances they  may  have  and  will  have,  if  they  behave  themselves, 

an  amount  of  public  sympathy  that  is  sometimes  quite  out  of 
proportion  to  their  deserts,  but  when  they  strike  to  uproot 
discipline  they  strike  against  public  order.  It  will  be  a  sorry 
day  for  the  street  railway  that  accepts  such  an  agreement  as 
that  promulgated  by  the  New  Orleans  union,  for  by  so  doing 
it  betrays  the  trust  which  it  has  received  from  the  public.  We 

have  nothing  against  unions  as  such — we  are  glad  to  see  street 
railway  employees  prosperous  and  successful  and  associated 
for  mutual  benefit,  but  the  kind  of  unionism  that  would  dis- 

qualify a  public  service  company  from  living  up  to  its  public 
duties,  and  which  resorts  to  or  threatens  lawlessness  in  case  its 
fiats  are  refused,  has  no  excuse  for  existence,  and  should  he 

repressed  by  the  law  which  it  avowedly  defies. 
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THE  APPLEYARD  SYNDICATE'S  INTERURBAN  SYSTEM  -H 

The  power  equipment  for  the  Appleyard  system  between 
Columbus  and  Cincinnati,  with  the  extensions  north,  will  be 

centralized  at  Medway  power  house  on  the  Dayton,  Spring- 
field &  Urbana  line.  The  character  and  extent  of  the  group  of 

electric  lines  to  be  supplied  and  the  equipment  of  the  system 
were  thoroughly  described  in  the  last  issue.  At  present  there 
are  small  direct-current  stations  at  Summerfield,  on  the  Colum- 
l)us,  London  &  Springfield ;  at  Glen  Echo,  on  the  Dayton, 
Springfield  &  Urbana,  and  near  Columbus  on  the  Columbus, 
Grove  City  &  Southwestern.  The  two  first  mentioned  are  at 
present  closed  down,  but  the  small  station  near  Columbus  will 
])rnbably  be  retained  for  some  time,  to  take  care  of  the  heavy 

being  double  the  length  of  the  old  building.  It  is  a  substantial 
brick  structure,  having  a  truss  steel  roof  with  slate  laid  on 
tongued  and  grooved  sheathing.  Separated  from  it  by  a  brick 
wall  is  the  boiler  room,  which  is  112  ft.  x  56  ft. 

The  equipment  of  the  Dayton,  Springfield  &  Urbana  side  of 
the  station  was  described  in  an  article  on  this  system  published 
in  the  Street  Railway  Journal  of  April  7,  1900.  There  are 

three  450-hp  cross-compound  condensing  engines,  built  by  the 
Slater  Engine  Company;  the  high-pressure  cylinder  is  16  ins., 
and  the  low-pressure  cylinder  32  ins.,  with  a  42-in.  stroke. 
Engines  are  fitted  with  the  Monarch  safety  engine  stop,  which 
closes  down  automatically  at  108  r.  p.  m.  Directly  connected 

by  shaft  are  three  325-kw  Westinghouse  direct-current  gen- 
erators of  the  compound-wound  type,  operating  at  100  r.  p.  m.. 

ENGINE  ROOM,  MEDWAY  POWER  .STATION 

loads  near  the  city.  This  station  is  provided  with  a  storage 
battery  which  will  take  care  of  the  peak  on  the  Central  Market 
system  in  Columbus. 

The  Medway  house  has  been  for  the  last  two  years  the  chief 
station  of  the  Dayton,  Springfield  &  Urbana  line.  On  account 
of  its  advantageous  location  and  in  order  to  secure  economies 
from  centralization,  the  syndicate  decided  to  double  the  size 

of  this  station  and  install  alternating-current  equipment  to 
take  care  of  the  greater  portion  of  the  system.  The  new 
equipment  has  recently  been  placed  in  operation,  but  at  the 
present  time  the  two  sections  of  the  station  are  operated 
entirely  independent  of  each  other,  the  old  portion  supplying 
the  Dayton,  Springfield  &  Urbana  as  heretofore,  and  the  new 
portion  taking  care  of  the  Columbus,  London  &  Springfield, 
and  feeding  into  the  Columbus  city  system. 

main  POWER  HOUSE 

The  house,  as  it  stands,  is  194  ft.  long  by  48  ft.  6  ins.  wide, 

and  supplying  600  volts.  There  is  also  a  150-kw  booster  set. 
The  electrical  equipment  is  controlled  through  an  eight-panel 

switchboard,  supplied  with  Westinghouse  and  Weston  instru- 
ments. The  first  two  panels  are  intended  to  control  the  booster 

set,  but  this  at  present  is  not  used.  The  next  two  panels  control 

the  outgoing  feeders,  and  they  have  a  meter,  a  circuit  breaker 

and  switch  on  each  outgoing  feeder  line.  The  fifth  panel  con- 
tains a  total  ammeter,  total  wattmeter  and  the  station  voltmeter. 

The  remaining  three  panels  are  for  the  generators,  and  they 
have  Westinghouse  automatic  circuit  breakers  and  Monarch 
automatic  circuit  breakers  for  the  engine  stops,  also  equalizers 

for  the  positive  side,  the  machines  operating  in  parallel. 
In  the  boiler  room  are  three  250-hp  Babcock  &  Wilcox 

boilers,  a  Cochrane  heater  and  purifier  and  two  Blake  duplex 

boiler  feed  pumps,  each  4^^  ins.  x  71^  ins.  x  10  ins.  In  the 

auxiliary  room  below  the  engine  room  are  two  Blake  vertical- 
type  condensers  and  air  pumps. 

i 
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^"^^^^  PLANT  ^y]jgg^  jg                pj^j^g  grates  are  used,  giving  66  sq.  ft. In  the  boiler  room  of  the  new  section  of  the  house  are  four  of  heating  surface.   Boilers  operate  at  160  lbs.  steam  pressure, 
250-hp  boilers  of  the  Babcock  &  Wilcox  type,  similar  to  those  and  they  are  fitted  with  the  Holly  steam  loop  and  gravity on  the  Dayton,  Springfield  &  Urbana  side.    They  have  126  return  system  for  condensed  water,  the  condenser  for  the 
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system  being  located  on  the  roof,  away  from  the  heat  of  the  12  ins.  One  pumps  the  feed  water  and  the  other  pumps  from 
boilers.  Boiler  tubes  are  cleaned  by  a  Weinland  hydraulic  the  heater  to  the  boilers,  and  they  are  arranged  to  work  either 
outfit,  using  water  at  125  lbs.  pressure.     Coal  bunkers  are      way.    Water  is  supplied  to  the  boilers  at  210  degs.  Ordinarily 

I 

CROSS-SECTION  OF  COLUMBUS,  LONDON  &  SPRINGFIELD  STEAM  PLANT  AT  MEDWAY  POWER  HOUSE 

located  at  the  side  of  the  boiler  room,  and  they  have  a  capacity 

of  900  tons.  Dump-bottom  cars  are  hauled  over  the  line  by  an 
electric  locomotive  from  the  Big  Four  Railway  at  Donaldsville, 
and  are  dumped  into  the  bunkers  from  an  overhead  steel 
bridge.  Jackson  Hill  run  of  mine  coal  is  used,  and  plans  have 
been  completed  for  installing  an  industrial  track  system  through 
the  boiler  room  and  bunkers,  with  connecting  switches  in  both 

sections  of  the  house.  Side  dump-cars,  holding  2  tons  and 
furnished  by  the  C.  W.  Hunt  Company,  will  be  installed,  and 
each  car  will  be  weighed  as  it  crosses  a  Fairbanks  scales, 
located  between  the  two  boiler  rooms.     On  the  Columbus, 

>'>    n    o>  ''J 

water  is  pumped  from  a  mill  race  at  the  side  of  the  house.  The 
race  is  i;^  miles  long,  and  is  provided  with  a  bulkhead,  so  that 

it  may  be  drained  and  cleaned.  There  is  also  a  line  to  an  ad- 
joining creek  and  a  third  line  to  a  deep  well,  which  is  supplied 

by  a  never-failing  spring.  The  three  lines  are  connected  in  the 
house,  and  water  may  be  pumped  from  any  of  the  three.  The 

first  stack  is  125  ft.  high  with  6-ft.  flue,  while  the  stack  recently 
erected  is  150  ft.  tall  with  7-ft.  flue.  They  are  both  built  of 
perforated  brick.  The  new  stack  rests  on  a  square  base,  14  ft.  x 
14  ft.  outside  of  the  building,  and  the  breeching  is  connected 
to  that  of  the  other  stack,  and  they  may  be  operated  singly  or 

together.  The  steam  loss  and  feed-water  mains  in  both  sections 
of  the  house  are  also  connected  to  provide  for  possible  parallel 
operation  of  all  boilers  and  pumps. 

ENGINES 

The  recently  installed  units,  two  in  number,  have  horizontal 

cross-compound  condensing  engines  of  the  Hamilton-Corliss 
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London  &  Springfield  side  there  is  a  1200-hp  Cochrane  heater 
and  purifyer  and  two  Blake  duplex  feed-water  pumps  of  the 
outside  packed-valve  type.    Cylinders  are  10  ins.  x  6j<2  ins.  x 

type.  They  have  Corliss  rotary  valves,  and  have  cylinders 
26-in.  and  50-in.  with  48-in.  stroke.  Total  weight  is  290,000  lbs. 
The  fly-wheel  alone  weighs  100,000  lbs.,  being  18  ft.  in  diameter, 
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with  web  18  ins.  x  20  ins.  The  engines  may  be  run  either  con- 
densing or  non-condensing,  or  it  is  possible  to  use  either  cyHn- 

der  independent  of  tlie  other.  Steam  from  the  high-pressure 
cyHnder  is  exhausted  into  a  receiver  below,  and  then  passes  into 
the  low-pressure  cylinder  and  is  exhausted  through  a  primary 
heater  into  the  condenser.  From  the  condenser  the  steam  goes 
through  the  exhaust  line  to  the  Cochrane  heater,  where  it  heats 
the  feed  water,  and  then  passes  through  a  vent  into  the  atmos- 

phere. The  condensers  are  located  in  the  auxiliary  room  below 
the  engine  room,  and  are  of  the  Blake  vertical  type.  They  are 
fitted  with  the  simplex  valve  gear  and  take  water  from  the 

mill  race.  All  piping  is  of  wrought-iron,  extra  heavy,  and 
bends  are  used  instead  of  elbows.  The  steam  header  is  12  ins. 

in  diameter,  the  mains  from  the  boilers  8  ins.,  inlet  to  high- 
pressure  cylinder  8  ins.,  to  low-pressure  cylinder  16  ins.,  and 
low-pressure  exhaust  18  ins.  There  is  a  Stratton  separator  and 
a  Nason  trap  connected  to  the  receiver  between  the  high  and 
low-pressure  cylinders. 

C.ENER.-XTORS 

The  generators  are  of  the  revolving  field  type,  rated  at  800 
kw,  2300  volts,  201  amps,  and  25  cycles,  and  they  are  designed 
for  94  r.  p.  m.  Edgewise  field  winding  is  used,  and  the  armature 
coils  are  conected  with  clips,  so  that  in  case  one  or  more  should 
burn  out  they  may  be  unsoldered  and  replaced  in  a  very  short 
time.  Current  for  exciting  the  fields  is  supplied  by  a  25-kw, 
125-volt  direct-current  generator,  connected  to  a  small  marine 
engine,  and  by  a  similar  generator  driven  by  a  2300-volt,  three- 
phase  25-cycle  induction  motor.  The  first  set  is  used  in  start- 

ing, and  it  is  closed  down  and  the  motor-driven  set  switched 
on  when  the  machines  are  up  to  normal  voltage. 

TRANSFORMERS  AND  AUXILIARIES 

The  current  is  stepped  up  by  means  of  two  banks  of  three 

single-phase  air-cooled  transformers,  each  rated  at  275  kw. 

MAIN   POWER  HOUSE  AT  MEDWAY,  SHOWING  ARBOR  FOR 
DISTRIBUTION  SYSTEM 

giving  26,400  volts  on  the  secondary  side.  Each  bank  is  con- 
nected without  switches  to  the  corresponding  generator,  thereby 

always  giving  a  transformer  capacity  in  service  equal  to  the 
generating  capacity.  The  transformers  are  cooled  by  two 

Buf¥alo  Forge  Company's  blowers,  each  driven  by  a  3/^-hp, 
125-volt  direct-current  motor.    These  motors  are  supplied  by 

PLAN  FOR  ENGINE  AND  GENERATOR  ROOM.  COLUMBUS,  LONDON  &  SPRINGFIELD  SIDE  OF  MEDWAY  POWER  HOUSE 
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the  exciters  and  controlled  by  circuit  breakers,  and  starting 
boxes  on  small  panels  in  front  of  the  blower  sets.    The  blowers 

EXCITER  SET,  TRANSFORMERS  AND  OIL  SWITCHES  ON  COLUMBUS,  LONDON  & 
SPRINGFIELD  SIDE  OF  MEDWAY  POWER  HOUSE 

A.T.F. Panel 

stand  on  the  main  floor,  and  discharge  downwardly  into  the  air- 
blast  compartment,  which  is  made  up  of  the  basement  below  the 
transformers  and  blowers.    This  is  kept  under  a  pressure  of 
^  of  an  ounce  per  square  foot,  and  the 

air  current  passes  up  from  this  compart- 
ment through  the  transformers.  Each 

transformer  is  provided  with  a  damper 
so  that  only  those  in  use  are  ventilated. 

After  being  raised  to  26,400  volts  the 
current  passes  through  the  generator  oil 
switches,  two  in  number,  located  in 
front  of  the  transformers.  These  are  of 

the  General  Electric  form  H  type,  the 
same  as  are  used  in  the  Aurora,  Elgin  & 
Chicago  plant.  The  oil  switches  are  in 
brick  compartments  with  barriers  be- 

tween the  different  phases.  Each  switch 

is  operated  by  a  i-hp  direct-current 
motor,  which  is  controlled  by  a  small 
switch  on  the  corresponding  panel. 
Red  and  green  lamps  on  the  generator 
panels  indicate  whether  the  switches 
are  opened  or  closed. 

From  the  generator  oil  switches  the 

current  passes  to  the  station  bus-bars, 
which  are  located  for  the  most  part  in 
the  air  blast  compartment  mentioned. 

The  high-tension  wires  in  the  bus-bar 
room  are  in  separate  compartments, 
having  concrete  partitions.  They  are 

secured  on  Locke  No.  298  brown  porce- 
lain insulators,  mounted  on  malleable 

iron  pins  screwed  to  bolts  set  in  the  con- 
crete.   From  the  bus-bars  the  current 

passes  through  a  similar  oil  switch  for  each  line.  Each  line  is 
also  equipped  with  a  set  of  lighning  arresters  in  a  gallery  of  a 
bay  to  the  main  buildings ;  the  bay  is  6  ft.  wide,  56  ft.  long  and 
30  ft.  high.  The  lightning  arresters  are  the  standard  General 

Electric  2000-volt  type,  connected  in  series  and  mounted  on  in- 
sulated frames.   In  leaving  the  station  the  lines  pass  through  a 

fireproof  anchorage,  to  which  they  are  secured  by  means  of 
strain  insulators.  To  carry  out  the  lines  and  make  a  substantial 

right-angle  turn  in  front  of  the  build- 
ing, the  engineers  were  obliged  to  de- 

sign a  unique  arbor  for  distributing 
the  lines  from  the  anchorage.  The  de- 

tails of  the  arbor  are  shown  on  page 

760.  It  is  composed  of  45-ft.  poles  with 
4-in.  X  8-in.  arms.  The  lines  from  the 
anchorage  pass  directly  across  the 
arbor  and  are  secured  with  dead  ends 

to  insulators  on  the  opposite  side. 
Other  lines  cross  the  arbor  on  other 

cross-arms,  the  six  eastbound  wires 

going  above  and  the  six  westbound 
going  below  the  station  wires,  and 
they  are  secured  on  the  opposite  sides 
with  dead  ends.  The  circuits  are  com- 

pleted by  means  of  short  connecting 
wires  attached  with  soldered  points, 
the  eastbound  connections  going  up 
and  the  westbound  connections  down. 

S\V  ITCHBOARD  EQUIPMENT 

Following  the  usual  General  Elec- 
tric practice  no  high-potential  currents 

are  carried  to  the  switchboard.  The 
latter  is  located  on  the  line  between 

the  bay  and  the  main  room,  and  a 

wiring  diagram  is  presented  here- 
of  blue   Vermont   marble,    and  at with.    The    board  is 

present  there  are  eight  panels,  each  16  ins.  wide.    The  first 

is  the  2300-volt  panel  for  the  motor-driven  exciter.    It  con- 

A.T.(.;.Paiii'l C. D.F. Panel  CD  G. Panel  C.D.G. Panel      A.T.I. Panel 
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WIRING  DIAGRAM  FOR  SWITCHBOARD  OF  COLUMBUS,  LONDON  &  SPRINGFIELD 
RAILWAY.  AT  MEDWAY  POWER  HOUSE 

tains  an  ammeter,  a  double-throw  switch  and  an  auto- 
matic oil  switch.  Current  transformers  on  the  back  deUver 

secondary  currents  to  the  instruments  on  the  panel.  The 

second  panel  controls  the  direct-current  end  of  the  motor- 
driven  exciter.  There  is  a  Thomson  astatic  500-amp.  meter,  a 
rheostat,  a  3-pole  switch  and  a  starting  switch,  so  that  the 
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motor-driven  exciter  may  be  started  by  direct-current.  The 
third  panel  is  the  engine-driven  exciter  panel.  It  has  an 
annneter,  a  rheostat  and  a  3-pole  switch.  The  rheostat  hand 
wheels  on  these  panels  are  connected  by  means  of  sprocket 
chains  to  the  field  rheostats  located  in  the  basement  below. 

Currt-nt  from  the  exciter  sets  is  carried  over  bus-bars  on  the 

STANDiVRD  SUB-STATION  FOR  SMALL  TOWNS  ON  COLUMBUS, 
LONDON  &  SPRINGFIELD  RAILWAY 

back  of  the  exciter  panels  to  the  field  panel.  The  fourth  panel 
contains  the  generator  field  switches,  the  controlling  switches 
for  the  blower  motor  circuits  and  oil  switches,  and  space  is 
also  reserved  for  two  generator  field  switches,  which  are  to  be 
installed  later.  The  fifth  and  sixth  panels  control  the  two 
generators.  They  have  power  factor 
meters,  ammeters,  voltmeters,  record- 

ing wattmeters,  rheostat  hand  wheels 
and  automatic  controlling  switches  for 

generator  oil-break  switches.  The 
seventh  and  eighth  panels  are  for  the 
line  switches.  Each  contains  three 

ammeters  and  an  automatic  con- 
trolling switch  for  the  corresponding 

line  oil-break  switch.  On  the  backs  of 
the  generator  panels  are  overhead 

relays,  which,  in  event  of  short  cir- 
cuit on  the  high-tension  lines,  auto-  J 

matically  open  the  generator  switches.  ; 
The  feeder  switches  are  protected  in  ; 
a  similar  manner.  The  line  switches 

are  set  to  open  at  a  lower  current 
than  the  machine  switches,  so  that  in 
case  of  trouble  on  one  line  the  line 

switch  will  open  instead  of  the  gen- 
erator switches.  Under  the  present 

arrangement  of  the  board  space  is  left 

for  two  generator  panels,  two  out- 
going line  pa.nels  and  two  exciter 

panels.  There  are  also  spaces  left  in 
the  house  for  oil  switches,  trans- 

formers, lightning  arresters  and  ex- 
citer sets  for  4000  kw  additional 

equipment.  Conduits  are  imbedded  in  the  concrete  flooring  for 
liie  additional  small  wiring. 

ADDITIONAL  EQUIPMENT 
A  contract  has  already  been  placed  for  one  2000-kw  Curtis 

turbine  generator  set,  and  to  accommodate  this  the  west  end  of 
the  building  will  be  extended.  The  ultimate  plans  for  the  house 
provide  for  a  westward  extension  of  200  per  cent. 

The  station  lighting  is  done  by  arc  lights  in  multiple,  current 
for  which  is  supplied  from  the  600-volt  line,  but  there  is  a 
double  system  of  wiring  with  cut-out  switches,  which  permits 
the  use  of  the  engine-driven  exciter  set  when  the  station  is  shut 
down.  In  conection  with  the  turbine  unit  there  will  be  three 

675-kw  air-blast  transformers  and  other  necessary  station 
equipment.  The  turbine  will  be  run  in  multiple  with  the  two 

present  units. SUB-STATIONS 

Ultimately  sub-stations  will  be  located  on  an  average  of  about 
15  miles  apart  between  Columbus  and  Cincinnati.  Stations  are 
now  in  operation  at  West  Jefferson,  Brighton  and  Springfield, 

and  others  are  being  erected  at  Columbus,  Urbana,  Bellefon- 
taine,  Dayton,  Kenton  and  Lebanon.  The  stations  at  Spring- 

field, Dayton  and  Columbus  will  each  have  two  rotaries  in- 
stalled, with  space  for  three,  while  the  other  stations  will  have 

one  rotary  each  with  space  for  a  second.  The  smaller  stations 
are  of  the  type  illustrated  herewith.  The  stations  at  Urbana, 

Bellefontaine '  and  Kenton  will  be  combination  sub-stations, 
freight  and  passenger  station  and  residence  for  the  attendant. 
The  plans  of  this  type  are  presented  herewith.  They  were 
developed  from  similar  plans  adopted  by  the  Toledo  &  Western 
system,  which  was  described  and  illustrated  in  a  recent  issue 
of  the  Street  Railway  Journal.  The  buildings  will  be  of 
pressed  brick  and  will  have  dining  and  living  rooms  below,  in 
order  that  the  attendant  may  be  as  close  to  his  machines  as 
possible.  The  stations  will  cost  nearly  $6,000  each  exclusive  ol 

equipment. 
Each  sub-station  will  have  three  iio-kw  type-H  oil-cooled 

transformers,  together  with  one  oil-cooled  reactive  coil  for  each 
rotary.  The  rotaries  are  of  300-kw  capacity,  of  the  6-pole  type, 
and  operate  at  500  r.  p.  m.  The  switchboard  in  the  single 
stations  will  consist  of  a  i6-in.  panel  for  the  direct-current  side 
of  each  rotary,  and  two  1200-amp.  direct-current  feeder  panels. 
Space  is  left  to  take  in  two  more  feeder  boards  and  the  direct- 

PLAN  OF  SUB-STATION  FOR  COLUMBUS,  LONDON  &  SPRINGFIELD  RAILWAY 

current  panel  for  the  second  rotary.  The  alternating-current 
instruments  and  switches  are  not  located  on  the  switchboard, 
but  are  mounted  on  pedestals,  which  are  placed  on  the  floor 
directly  in  front  of  the  transformers.  The  rotary  pedestal 

contains  a  power  factor  meter,  ammeter,  voltmeter  and  syn- 
chronizing plug.  The  high-tension  line  enters  the  station 

through  a  fireproof  anchorage  and  is  connected  directly  to  high- 
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tension  bus-bars  and  lightning  arresters.  The  outgoing  line  to 
the  next  station  is  connected  from  bus-bars  to  the  line  through 
a  hand-operated  form-K  switch,  designed  to  break  50  amps. 
Outgoing  lines  are  provided  with  an  instrument  pedestal 
having  three  ammeters.  Switches  are  automatic  and  will  open 

in  case  of  short  circuit  on  the  line.    All  the  stations  are  prac- 

C.S.F.6OO  V.720  K.W 
A  T 

-  Lines -  t'vtnn 

Stuliuii 

I  Liphtnint;  .Vrresfert 

^  for  Potc-i 
Invert  for  SyntrV 

WIRING  DIAGRAM  OF  SWITCHBOARD  AT  COLUMBUS,  LONDO>' &  SPRINGFIELD  RAILWAY  INTERMEDIATE  SUB-STATION 

tically  alike  except  for  the  differences  enumerated  and  for  the 

additional  fact  that  terminal  station,  of  course,  have  no  outgo- 
ing line  switches.  The  high-tension  wiring  in  stations  is  all  bare 

No.  2  Brown  &  Sharpe  wire,  mounted  on  Loche  298  brown 
porcelain  insulators  and  iron  pins.    The  wiring  is  arranged  so 

wall.  This  frame  also  supports  the  gallery,  which  is  built  just 
below  the  arresters.  The  connections  from  the  oil  switches  to 
the  bus-bars  and  transmission  lines  are  carried  on  the  iron 
frame  work  back  of  the  lightning  arresters. 

The  Springfield  sub-station  will  be  the  general  distributing- 
point  for  the  Urbana,  Bellefontaine  and  Kenton  sub-stations 

to  the  north,  and  the  Brighton,  West 

Jefferson  and  Columbus  sub-stations  to 
the  east.  Two  outgoing  high-tension 
lines  leave  the  station,  one  going  north 

and  the  other  east,  and  there  are  dupli- 
cate incoming  lines  from  Medway. 

Both  incoming  and  outgoing  lines  will 

have  oil  switches  and  instrument  pedes- 
tals provided  with  ammeters. 

The  Columbus  sub-station  will  be  a 
unique  outfit  in  that  it  will  have  three 

300-kw  rotaries  and  nine  iio-kw  air- 
blast  compensating  transformers,  wountl 
for  26,400  volts  and  having  taps 
brought  out  for  13,000  volts,  making 
it  possible  to  operate  the  station 

from  the  Hebron  power  house  of  the  Columbus,  Buck- 
eye Lake  &  Newark  Traction  Company,  which  is  owned 

by  interests  closely  allied  to  the  Appleyard  syndicate.  With 
three  of  the  transformers  in  this  station  it  will  be  possible  to 

supply  a  300-kw  rotary  at  either  26,000  volts  or  13,000  volts, 
and  at  the  same  time  300  kw  can  be  stepped  up  from  13,000 
volts  to  26,000  volts,  or  vice  versa.  It  will  also  be  possible  to 
parallel  the  13,000-volt  station  at  Hebron  with  the  26,000-volt 
station  at  Medway.  The  two  plants  are  about  95  miles  apart. 
The  instruments  and  switches  on  the  26,000-volt  side  are  ar- 

ranged the  same  as  in  other  stations.  The  switches  on  the 

13,000-volt  side  of  the  system  are  operated  ftom  the  switch- 
board, and  the  instruments  from  the  13,000-volt  circuits 

are  also  mounted  on  the  switchboard.  There  will  be  lightning 
arresters  for  the  13,000-volt  incoming  lines  as  well  as  for  the 
26,000-volt  lines.  The  two  systems  will  be  entirely  independent 
of  each  other,  yet  both  switches  will  be  automatic.  The  13,000- 
volt  wiring  from  the  switches  to  the  transformers  are  lead- 
covered,  triple  conductor,  paper  insulated  cable,  while  the 
26,000-volt  wiring  is  the  same  as  in  the  other  stations. 

First  Floor. 
PLANS  FOR  THE  COMBINATION  RESIDENCE, 

that  it  is  impossible  for  a  man  to  fall  against  the  high-tension 
lines.  The  bus-bars  are  17  ft.  above  ground.  Oil  switches 
are  mounted  in  fireproof  compartments,  the  phases  separated 

by  4-in.  brick  walls.  The  low-tension  wiring  is  carried  from  the 
transformers  to  the  rotaries  and  from  the  direct-current  side 
of  the  rotaries  to  the  switchboard  in  vitrified  tile  pipe  under  the 

floor.  The  cables  for  the  low-tension  circuits  are  750,000  cm, 
insulated  with  asbestos  and  cotton  braid.  The  high-tension 
lightning  arresters  are  hung  on  an  iron  frame  3  ft.  from  the 

street  llailifiu/  Jimt, Second  Floor. 
SUB-STATION,   PASSENGER  AND  FREIGHT  DEPOT 

PORTABLE  SUB-STATION 

Another  interesting  feature  of  the  equipment  will  be  a  port- 
able sub-station,  which  will  also  be  equipped  to  operate  either 

from  the  Medway  or  the  Hebron  station.  It  will  be  equipped 

with  one  rotary  and  one  three-phase  air-blast  transformer, 
with  26,000-volt  windings  and  taps  brought  out  to  be  run  on 
13,000  volts.  The  electrical  equipment  of  the  power  house 
addition  and  of  the  sub-stations  was  installed  by  the  General 
Electric  Company,  under  the  supervision  of  Egbert  Douglas. 
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765 
ASPHALT  PAVEMENT  AND  STREET  RAILWAY  TRACKS 

BY    W.    BOARDMAN  REEU 

Since  the  very  general  adoption  of  asphalt  for  paving  pur- 
puses  street  railway  companies  have  had  much  trouble  and 
much  expense  in  keeping  the  surface  of  the  street  adjacent  to 
the  tracks  in  a  safe  condition.  In  cold  weather  asphalt  is 
brittle,  so  that  the  vertical  movement  of  rails  resulting  from 
the  passage  of  cars  causes  it  to  break,  generally  on  a  line  some 
5  ins.  or  6  ins.  from  both  the  inside  and  the  outside  of  rails.  In 

a  short  time  ruts,  dangerous  to  vehicles,  are  formed,  and  oc- 
curring in  the  winter  season,  when  asphalt  cannot  l^e  success- 

fully laid,  leave  the  pavement  adjacent  to  the  tracks  continuall)' 
in  a  dangerous  condition. 

In  Manhattan,  New  York,  all  electric  tracks  are  built  on 

cast-iron  yokes  imbedded  in  concrete,  so,  generally  speaking, 
the  roadbed  is  cpiite  rigid  and  there  is  but  little  movement  to 

the  rails.  On  the  Third  Avenue  line,  however,  originally  con- 
structed for  cable  cars,  the  yokes  were  quite  light  and  the 

fastening  for  rail  not  rigid.  In  fact,  when  new  rails  were  laitl 
for  electric  cars  the  superintendent,  who  had  charge  of  all 
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FIG.  1.— THIRD  AVENUE  CONSTRUCTION  FOR  CABLE 

branches  of  both  operation  and  construction,  noticing  an  ap- 
preciable wear  on  both  the  top  of  the  yokes  and  the  bottom  of 

the  rails,  decided,  in  relaying  the  rails  on  the  old  yokes,  to  use 
Hat  springs  on  top  of  the  yokes  for  the  rails  to  bear  upon. 
Shortly  after  the  electric  cars  Ijegan  to  run  about  all  of  these 
springs  broke,  and  owing  to  the  peculiarities  of  construction  it 
was  impracticable  to  remove  them  and  fasten  the  rails  securely 
to  the  yokes,  thus  the  rails  have  a  vertical  movement  of  about 

one-eighth  of  an  inch,  a  condition  similar  to  that  which  exists 
on  about  all  tracks  laid  on  ties. 

The  pavement  laid  on  Third  Avenue  at  the  time  of  the  con- 
struction of  the  cable  line  was  granite  block  on  concrete  foun- 

dation, the  joints  being  filled  with  Portland  cement  grout.  This 
pavement  wore  exceedingly  well  except  next  the  slot  rail, 
where,  owing  to  its  shape,  it  was  necessary  to  undercut  the 
blocks  (see  Fig.  i).  The  portion,  about  2  ins.  thick,  thus  left 
next  the  slot  rails  soon  broke  off,  leaving  a  bad  rut,  dangerous 
for  light  vehicles  to  get  into  and  often  injuring  the  feet  of 
horses  as  well  as  tripping  up  unwary  pedestrians. 
When  the  power  was  changed  to  underground  electric  the 

original  track  construction  was  all  left  in  except  the  rails.  The 
city  authorities,  however,  demanded  asphalt  in  the  tracks. 
Since  that  time  the  Maintenance  of  Way  Department  of  the 
company  has  had  no  end  of  trouble  on  its  hands,  and  the  com- 

pany has  been  burdened  with  much  expense.  With  asphalt  a 
result  just  opposite  to  that  with  granite  occurred.  Whereas 
it  wore  well  next  the  slot  rail  it  broke  badly  next  the  tram  rails, 
causing  very  dangerous  ruts,  and  though  extensive  repairs  were 
made  very  frequently  it  has  been  impossible  to  maintain  the 
pavement  in  a  safe  condition.  This  is  especially  so  in  the 
winter,  when  there  are  so  many  days  on  which  asphalt  cannot  lie 

laid.  In  several  instances  when  the  pavement  was  very  dan- 
gerous the  asphalt  company  was  unable  to  make  repairs  for 

several  weeks  after  being  ordered  to  do  so.  It  was,  therefore, 
necessary  to  employ  men  and  carts  to  keep  the  ruts  filled  with 
broken  stone,  which  at  best  was  but  a  poor  makeshift,  and  did 
not  prevent  several  accidents.  A  photograph,  taken  March  15, 
1903,  where  repairs  had  been  made  in  Octoljer,  iy02,  and 

showing  the  ett'ect  of  only  five  months'  wear,  is  presented  in 

FIG.  2.— BROKEN  ASPHALT  PAVEMENT 

Fig.  2.  The  first  break  always  occurs  at  the  rail,  but  if  this  is 
not  promptly  repaired  it  soon  extends  to  the  slot,  as  shown. 

The  cost  for  the  maintenance  of  asphalt  on  Third  Avenue 
from  September,  1900,  to  May  i,  1902,  averaged  $4,250  per 
mile  of  single  track  per  annum.  To  reduce  this  cost  various 
plans  were  tried.  The  laying  of  a  dental  course  of  granite 
blocks  next  the  rail  remedied,  in  a  measure,  the  trouble,  but 
caused  a  rough  surface,  which  bicylists  and  the  city  authorities 
objected  to.  In  addition,  the  stone  showed  considerable  wear 
in  a  few  months  and  wheels  dropping  from  the  stones  to  the 
softer  asphalt  surface  caused  excessive  wear  on  it. 

In  February,  1902,  a  cast-iron  strip,  patented  by  D.  &  A.  A. 

Mullen,  and  known  as  the  "Mullen  Marginal  Protecting  Strip," 

FIG.  3.— PROTECTING  STRIPS  TO  BE  LAID  ALONGSIDE  THE  RAIL 

was  laid  next  the  rail  on  that  portion  of  Third  Avenue  where 
repairs  had  been  most  frequently  needed  and  traffic  the  heaviest. 

This,  after  a  few  months'  wear,  promised  such  good  results  that 
more  was  ordered  until  it  is  now  laid  continuously  from 

Twenty-Eighth  Street  to  Sixty-Fifth  Street,  about  y/2  miles  of 
single  track,  and  the  company  intends  to  lay  it  on  all  that  por- 

tion of  this  line  where  the  traffic  is  at  all  heavy,  and  will  also 
lay  some  on  the  other  lines  where  maintenance  contracts  have 
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expired.  The  strip  was  laid  from  Forty-Second  Street  to 
Sixty-Fifth  Street  in  September,  1902,  and  up  to  the  present 
date,  May  i,  1903,  it  has  been  necessary  to  repair  only  4  yds. 
or  5  yds.,  and  that  where  the  strips  were  improperly  laid, 
although  during  the  same  time  extensive  repairs  have  been 
made  twice  to  pavement  north  and  south  of  this  section.  An 
engraving  of  this  strip  is  shown  in  Fig.  3. 

The  strip  is,  as  stated,  of  cast-iron,  ins.  thick,  7  ft.  6  ins. 
long,  and  has  an  extreme  width  of  5>2  ins.,  the  side  away  from 
the  rail  being  cast  with  projections  forming,  as  it  were,  a 
dental  course.  Toe  checks,  to  prevent  slipping  of  horses,  are 
cast  on  the  upper  surface,  and  the  lower  surface  is  recessed 
to  give  a  better  hold  on  the  foundation.  Near  each  end  there 

is  cast  a  counter-bored  hole  to  receive  the  head  of  expansion 
l.ult. 

Asphalt  next  the  rail  of  sufficient  width  to  receive  the  iron 
strip  is  cut  out.  Floles  are  drilled  in  the  paving  foundation  for 
tlie  expansion  bolts.  A  bed  of  Portland  cement  is  then  laid  to 
receive  the  iron,  which  is  securely  bolted  down  before  the 
mortar  receives  its  initial  set.    Pieces  of  flat  iron  about  34  i"-  ̂  

FIG.  4.— TRACK  PROTECTED  BY  MARGINAL  STRIPS 

4  ins.  X  6  ins.  are  placed  under  the  strips  at  the  joints.  In 
laying  the  strip  care  is  taken  to  have  an  open  joint  of  about 

in.  next  the  rail,  thus  leaving  room  for  both  vertical  and 
horizontal  movement  without  disturbing  the  iron  strips,  and 
the  surface  of  the  strips  being  even  with  head  rail  makes  a 
smooth  level  surface  for  vehicles.  After  the  strips  are  laid 
asphalt  is  repaired,  and,  as  stated  above,  these  strips,  some  of 

them  laid  fourteen  months,  have  entirely  prevented  the  break- 
ing up  of  the  asphalt. 

Fig.  4  shows  the  apearance  of  the  street  surface  in  March, 
1903.  In  the  location  shown  in  Fig.  4  the  strips  were  laid  in 
February,  1902.  No  repairs  have  been  made  at  this  or  other 
places  where  they  have  been  laid  during  this  time. 

Though  the  laying  of  the  strips  is  somewhat  expensive,  yet  in 

any  place  where  the  traffic  is  heavy  and  the  rails  not  on  a  per- 
fectly rigid  bed  the  writer  believes  they  will  show  much 

economy  in  maintenance  charges. 

 ♦♦♦  

H.  E.  Huntington,  president  of  the  Pacific  Electric  Railway 
Company  and  the  Los  Angeles  Railway  Company,  has  decided 
that  he  can  make  good  use,  on  his  interurban  lines  in  the 

vicinity  of  Los  Angeles,  Cal.,  of  a  private  coach  of  the  sleeping- 
car  type.  He  is  willing  to  spend  about  $25,000,  and  wants 
something  very  fine.  Certain  car  companies  knowing  of  Mr. 

Huntington's  intentions  have  tried  to  have  him  accept  a  car 
adapted  for  use  on  both  steam  and  electric  roads,  but  he  has 
grave  doubts  as  to  the  success  of  such  a  car  and  does  not  care 
to  venture  upon  the  project. 

CREATING  TRAFFIC  IN  ATLANTA 

BY  THE  l<ECEi\  i  DEPARTMENT  Oi-  PUBLICITY  MANAGER 

The  Georgia  Railway  &  Electric  Company,  which  operates 
the  street  railway  system  of  Atlanta,  established  last  year  a 
department  of  publicity,  whose  business  it  was  to  advertise  the 
line  and  develop  business.  Although  the  department  has  since 
l)een  discontinued  it  accomplished  the  results  sought,  and  the 
experience  secured  may  be  of  interest  to  other  roads. 

A  brief  review  of  the  situation  presented  at  the  time  of  the 
establishment  of  the  department  was  as  follows :  There  was 
no  competition  in  a  city  exceeding  100,000  population.  The 
city  park  was  almost  the  sole  place  of  public  entertainment,  its 
attractions  consisting  of  well-kept  grounds,  a  small  lake,  a  zoo 
and  a  cyclorama.  There  were  four  other  parks  of  doubtful 
attraction.  Each  of  these  had  a  pavilion  for  dancing,  two  of 
rhem  offered  fair  bathing,  fishing  and  boating,  and  of  the  other 
two  one  was  on  the  Chattahoochee  River  (10  miles  out),  and 
the  other  had  a  small,  shallow  lake  without  boats.  There  were 
three  places  of  interest,  viz. :  The  Federal  Prison,  the  United 
States  Barracks  and  Exposition  Park,  the  site  of  the  Cotton 
States  Exposition.  These  and  two  baseball  grounds  constituted 
the  sole  material  for  entertainment,  and  while  they  catalogue 
well  they  were  in  fact  very  meager. 

At  the  time  of  the  establishment  of  the  passenger  department 

it  was  too  late  in  the  season  to  install  modern  park  improve- 
ments, besides  at  that  time  it  was  impossible  to  secure  a  suitable 

site  where  the  haul  was  short  enough  to  make  improvement 

profitable. The  first  work  undertaken  was  to  make  the  public  familiar 
with  the  car  routes  and  schedules. 

We  published  a  time  card,  the  first  page  of  which  is  repro- 
duced herewith.  This  time-card  consisted  of  a  folder  of  ten 

pages,  size,  2}^  x  63^  ins.,  and  gave  an  easily  understood  sche- 
dule of  eighteen  car  routes,  by  reference  to  which  one  could  see 

which  streets  the  cars  traversed  and  accurately  estimate  when 
they  could  catch  a  car.  It  also  gave  information  about  Sunday 

schedules,  transfers,  etc.  Five  thousand  of  these  time-cards 
were  published  and  distributed  from  boxes  in  the  street  cars,  in 
the  hotels  and  cigar  stores  throughout  the  business  section  of the  city. 

The  beneficial  effect  was  immediately  noticeable.  Particu- 
larly was  it  apparent  in  short  hauls  and  heavier  travel  early  in 

morning  and  late  at  night. 
In  the  meantime  a  system  was  put  in  operation  by  which 

everything  of  a  "public  attraction"  nature  was  reported  to  the 
new  department,  and  as  much  as  possible  concentrated  at  the 

parks.  For  instance,  shooting  galleries,  side-shows,  etc.,  then 
being  operated  in  the  center  of  the  city  were  persuaded  to  move 
for  the  summer  to  the  parks.  The  lessees  of  the  parks  were 

encouraged  to  exert  themselves  to  make  their  parks  more  at- 
tractive, and  on  promise  of  free  publicity  and  plenty  of  cars 

were  induced  to  engage  first-class  orchestras  to  furnish  music for  dancing. 

All  this  was  accomplished  without  any  expense  to  the  com- 
pany. The  only  actual  expense  incurred,  with  the  exception  of 

paying  one-third  of  the  cost  of  band  music  at  the  city  park, 
was  the  salary  of  the  publicity  department  manager. 

On  Saturday,  May  24,  the  first  issue  of  a  little  daily  folder, 

termed  "Daily  Amusement  Programme  and  Street  Railway 
Bulletin,"  was  printed,  and  10,000  of  them  were  distributed  in 
the  afternoon,  beginning  at  about  3  o'clock,  in  the  same  manner 
as  the  schedules  were  distributed. 

We  left  a  bundle  of  fifty  folders,  a  small  rubber  band  being 
placed  around  each  bundle,  at  about  100  cirgar  stands,  hotels 
and  restaurants.  The  balance  we  placed  in  metal  boxes  fastened 
to  the  side  of  the  car  near  the  windows.  For  the  open  cars  we 
had  holes  punched  in  the  folders  and  tied  in  bundles  of  about 
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twenty-five  each.  These  bundles  we  tied  inside  the  car  in  con- 
venient places  for  the  passengers  to  secure  them. 

On  Monday,  the  second  day  of  issue  (none  being  issued 
Sunday)  we  gathered  about  2500  of  these  folders  that  were  not 
taken,  leaving  new  ones  in  their  place,  on  Tuesday  about  3500. 
Thereafter  the  number  gradually  decreased,  till  in  about  four 
weeks  more  than  100  were  seldom  found,  we  having  increased 
or  decreased  the  numbers  in  the  various  places  till  we  could 
accurately  estimate  the  number  distributed  at  each  place.  Some 
places  distributing  as  many  as  250  daily,  while  others  were 
dropped  entirely  because  the  number  did  not  warrant  daily 
delivery. 

The  folder  consisted  of  four  pages,  size  2^  ins.  x  5^  ins., 
printed  on  the  cheapest,  rough  finished  white  paper,  costing 
about  5  cents  per  pound.  The  issue  of  June  18,  reproduced 
herewith,  gives  a  general  idea  of  its  character  and  aims. 

On  the  first  page  is  the  day  and  date  and  "Where  to  Go 
To-night."    Here  is  catalogued  the  attractions  for  that  night. 

Trolley  riding  is  made  prominent  by 
being  placed  at  the  head  of  the  list. 

On  page  two  is  published  the  tem- 
perature. At  first  we  published  the 

weather    forecast,    but    found  that 

TIME  CARD  No.  1, 1M  Effect  May  IB,  1902, 

Street  Car  Schedules 

ND  Electric  Co.. 

But  it*s  easy  to  start.  You  can  go  single  or  double,  or  with  a 
crowd  of  your  friends.  Or  if  you  belong  to  a  club  of  any  sort 
you  can  get  the  whole  lot  to  go,  or  join  a  club,  or  organize  a  club. 

Any  way,  club  yourself  into  going.   "It's  good  for  what  ails  you." 

On 'the  third  and  fourth  pages  are  "Where  to  Go  To-morrow." 
and  gives  a  complete  list  of  amusements  and  places  of  interest. 

A  suggestion  for  early  morning  trolley  riding,  or  a  before- 
breakfast  visit  to  the  park  is  placed  first;  also  we  suggest  "going 
on  a  picnic,"  and  tell  where  to  go. 

A  few  advertisements  are  run  in  the  folder,  but  with  the 
exception  of  the  advertising  on  the  second  page  all  of  them 
promote  travel  by  pointing  out  either  conveniences,  bargain 

sales  or  places  of  entertainment  for  private  gain.  Advertise- 
ments of  this  kind  are  the  only  ones  that  it  is  advisable  to 

insert,  for  the  reason  that  when  it  is  evident  that  the  folder  is 
run  for  profit  it  loses  its  force  and  influence  with  the  public. 
The  advertisements  we  saw  fit  to  insert  were  charged  for  at  the 
rate  of  25  cents  per  line.  The  printing  cost  of  the  10,000 
folders  were  $7.50  daily,  and  in  the  one  reproduced  shows 
twenty-one  lines  of  advertisements,  so  more  than  two-thirds 
of  the  cost  was  saved  to  the  company  and  the  expense  was 
slio^ht,  while  the  profits  from  increased  travel,  as  nearly  as  we 
could  judge  as  the  direct  result  of  the  folder,  was  enormous. 

ROUTE  1.— Marietta  and  Decatur 
Sts. Cars  run  on  HecatHr  St.  frfim  corner  Bradlcr And  DecftHir  Sis.  (Oakland  Cemetery)  loBrond find  Marietta  Sts.,  nnd  on  Marietta  St.  to  Ex- noBitton  Mills.  (See  Route  No.  8  Tor  Marletla St.  service  to  Howells.) 
Decatur  Street  Service.— l-'irst  car  from  Broad nnd  Marietta  Sis.  to  Oakland  at  4  30  a  m  :  sec- ond ear  at  4  60  a  m :  last  car  at  II  26  am First,  ear  rrom  OaklHod  at  4  40  a  m  :  lant  car at  II  35  pm.  Sprvlcc  avery  10  minutes  1>*- twepu"6  30  am  nnrl  8  40  pm.  Every  15  minutes after  8  40  p  n ,nd  cars 

very- 714  niiniHes 1  m  and  every  10  m 
Marietta  Stri 

>  Decf 
s  Irr. 1  8  40  p  IT 

WEDNESDAY.  JUNE  18TH. 

DAILY  AMuFeMENT  PROGRAM 
AND  STREET  RAILWAY  BULLETIN. 

STREET  CAR  BEFARTEE. 

iMlrcd,  nrc  reque LtttlonrorpubllM 
Servic nd  6  50  p t  4  20 -First car  frotr 

)  fixpositinn  MlllJi am;  ne.'^t  cars  at  4  BO.  5  15  "  ' last  car  at  12  00  nigtit.  Fir^t  i-ai  inim  r..vpo-i- tinn  Mills  at  435  a  m  ;  l(i-;t  cm, 12  35  ntglit. Klrfit  car  to  Howells  5  06  am;  lii'^t  cpir  12  00 night.  First  cnr  from  Hnv.-lls  ai  5  25  am: —rat  laSOniglll.    S^rvi--..  y  1  mln- 

WHERE  TO  GO  lO-NIGHT. 
Troller  ftldo— Ovpr  any  of  thfi  eal^ur 

til. 
road  S . '  hour-i  of  6  15  am  nnd   8  05  ; >n  and  4  16pm  and  7  45  p  m  n Tfce  to  Exposition  Mills  ̂ %'-tv ween  5 12  a  m  and  625  p nut*s  between    8  25  pm ■viee  to  Howells  e\>erj  20  n 1  to  8  25  pm.  with  one  li 

nd"l  1*45  "p  r nntealroniBO 
returning  lea' 

ROUTE  2.— Boulevard,  Jackson  and Walker  Sts  , Ponce  de  Leon  Springs to  Westview  Cemetery. 

to  Ponce  de  Lem Ave.  and  Ponce Springs.  Botti  I 

PAGE  FROM  TIME  TABLE 

Ponce  do  Ucon  Springs— Miis 
I  ItRbleri  park.  Cars 

,llng;cool,  well  llgbl<;d pnrk. 
iDued  on  Page  Three). 

"You  needn't  think,"  paid  the  little 
daughter  of  the  motorman  to  the  conduc- tor's  daughter,  "that just  beranee  your  father has  a  chair  car  you  can 

join  the ,  Daughters  o( the   .\tDerican  Revolu- 
"And  you  needn't think,"  replied  the 

daughter  of  the  conduc- tor, "because  vourfath- or  rune  the  car  that  he 
is  the  "whole  puHh." A  lady  testifying  in  a damage  suit  against  the street  car  comp&nv, 
stated  the  cars  would not  stop  for  hur  at  the corner  upon  which  she stood.  The  counsel  for the  company  said: "Your  honor,  I  move 
the  ladies  testimoay  be 
stricken  from  the  rec- ords and  the  case  die- 
naiesed;  she  is  biased — she  stands  on  the  wrong aido.'"  (Cars  now  atop  for  receiving  and 

letting  off  passengers  at  the  far  crossingB). 
"Yon  needn't  think,"  said  one  passen- 

ger  to  another, '  'that  you  are  in  the  lime- Rebt  itiBt  because  you  have  credit  at  a 
jeweler's.  Kelley,  28  Whitehall  St.,  sells for  cash  at  about  half  what  you  pay — 
you're  in  your  own  light." 
Hlghtt*  Itmptrilure  reilerdif,  90;  lowest  Ilil 

nisht,  72;8  a.m.todir.TZ;  7  «.  m..75;  9B.m..8l, 

d-Thp  Bljoil i  ■■My  Frlenf 

laUtca.6:30  r. 
K*nd  Btll  Totirn tol  Ave.  : 

2i 

i 

i 

J 
45 

30 
c 

M 
F 

La- 

WKERC  10  GO  TOMORROW  (THI 
*lor*  Braikfail  7rDlleT  Rid*  In  ti 

FB.Tuesrtay  and  Friday  ;o  to  13  a.  M.; pirtles  In  cvenltig?. 
—Park  avenue  enti'ance  i6  Grant tev.  Dr.  J,  G  aoltunin,  pastor  ol dwftrd  aTCnne  Baptlet  charch. -Peaehirep  snd  Ivy  Sts.,  8 

'ondP 

land."  dra 

L  bean- 

r  Hospital  r< 
I.  Sthool  ol  Technologi— elaes.  PaMlc  Insiwcilon  of work  D  to  10 1  H.;  i^diiatloi 

estry  of  the  Temple,  twneflf el.    Pellrlius  refreshments 

LOOK  OUT  f 

fphone  Main  I0€.  I< SIghMcBing  around 

PECIAL  CARS 
33  Eilgowood  Aie.,  Bell  T»t 

B  Lenn  Sprlnfla-Flsh '  Ban)  sttracllio  lots 

SAMPLE  PAGES  FROM  THE  DAILY  ADVERTISING  FOLDER  OF  THE  ATLANTA  COMPANY 

many  people  beside  the  weather  man  took  it  seriously,  and 

when  rain  was  predicted  stayed  at  home.  We  retained  the 

temperature  record  because  we  found  that  it  alone  interested 
hundreds  of  people  and  we  wanted  to  interest  all. 

The  balance  of  the  matter  on  page  two  is  the  life  of  the  whole 
folder.  These  little  articles,  of  about  sixty  words,  always  told 
a  story  either  humorous  or  interesting,  and  were  the  means 
of  impressing  facts  very  beneficial  to  the  railway  management 
to  have  the  public  know.  In  fact,  it  is  wonderful  what  a  vast 
amount  of  influence  favorable  to  the  company  these  little  stories 
can  be  made  to  yield.  The  following  selected  articles,  taken 
from  the  issues,  will  tell  the  story  better  than  I  can  explain : 

The  management  is  trying  hard  to  keep  passengers  from  riding 
on  the  bumpers,  steps  and  other  places  of  danger  on  the  cars. 
Finds  it  difficult  but  intends  to  keep  at  it.  This  fact  reminds  me  of 

a  satirical  article  that  appeared  recently  in  "Everything,"  which 
said  :  "A  father  who  has  not  sued  a  railway  company,  at  least 
once  in  his  life,  ought  to  be  ashamed  to  look  his  child  in  the  face." 

Let  no  man  lose  sight  of  the  fact  that  while  this  is  summer  time, 

hot  time,  and  outing  time  it  is  also  ''trolley  time." 
Do  you  ride  of  evenings?  If  you  don't  ynu  ought  to.  Also,  if 

you  don't  you  are  out  of  fashion. 
Tf  you  would  see  just  how  out  of  fashion  you  are  you  might 

ol)serve  the  passing  cars,  particularly  of  the  suburban  lines.  You'll 
l)robably  find  that  every  passing  car  has  anywhere  from  a  dozen  to 
twenty  "trolley-riders"  on  it;  further,  that  certain  cars  are  engaged 
by  jolly  parties  for  their  sole  use  and  that  they're  serving  refresh- 

ments en  route,  and  that  it  isn't  the  easiest  thing  in  the  world  for 
you  to  "break  in." 

On  the  last  page  was  printed  information  relative  to  tem- 
porary or  permanent  change  of  schedule,  extension  notices  and 

company  tiotices  of  a  public  nature;  also  suggestions  to  passen- 

gers as  follows : 
Do  Not  try  to  get  on  or  off  a  car  while  it  is  moving.  Wait 

until  car  stops. 

Always  face  the  front  when  getting  off  car — most  ladies  face  the other  way. 

Cars  now  stop  for  receiving  and  letting  off  passengers  at  the  far crossings. 

Always  enter  and  leave  cars  by  rear  platform. 
Smoking  is  allowed  on  the  four  rear  seats  (two  on  each  side)  of 

closed  cars  and  on  two  rear  benches  of  open  cars. 
The  Third  Seat  from  the  rear  is  reserved  for  colored  people. 
When  a  Transfer  is  desired  ask  the  conductor  for  it  at  time 

of  paying  fare. 
Always  signal  conductor  in  plenty  of  time  before  reaching  your 

destination — it  saves  carrying  you  by. 
The  Company  desires  its  men  to  be  polite,  courteous,  and  atten- 

tive to  passengers.  The  general  manager  requests  that  car  men 
not  observing  this  rule  be  reported  to  him. 

On  page  four  is  also  printed  two  little  notices  relative  to  list 
of  vacant  lots  and  properties  for  sale  along  the  railway  lines. 

These  notices  are  suggestive  of  the  vast  results  possible  from 

a  live  "Publicity  Departinent."  Lists  of  properties  for  sale, 
vacant  lots  on  which  owners  are  willing  to  build  houses  and  sell 
on  the  installment  plan ;  acreage  suitable  for  sub-division,  etc., 
are  easily  obtained  from  the  owners  or  renl  estate  dealers,  and 
are  catalogued  in  a  maimer  for  easy  reference. 
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STANDARD  RULES  FOR  EMPLOYEES  IN  NEW  YORK 

In  the  Street  Railway  Journal  for  Sept.  27,  1902,  a  pre- 
liminary draft  of  a  set  of  rules  proposed  for  adoption  by  the 

New  York  Street  Railway  Association  was  published.  This 
,  set  of  rules  has  been  revised  by  the  committee  in  charge,  viz., 
E.  G.  Connette,  Edgar  S.  Fassett,  T.  E.  Mitten,  J.  P.  E.  Clark 
and  Oren  Root,  Jr.,  and  has  now  been  adopted  by  the  executive 
committee  of  the  association. 

The  rules,  which  are  published  below,  are  being  forwarded 
to  members  of  the  association,  accompanied  by  a  letter  of 
transmittal  as  follows: 

The  Street  Railway  Association  of  the  State  of  New  York 
New  York,  May  9,  1903. 

Dear  Sir — A  standard  code  of  rules  for  the  operation  of  steam 
railroads  was  for  many  years  the  subject  of  consultation  and  dis- 

cussion by  prominent  officers  of  such  companies,  and  their  efforts 
resulted  in  the  adoption  of  a  code  which  has  been  accepted  as  a 
standard  by  all  of  the  important  steam  railroads  of  the  United 

^  States.  The  executive  committee  of  the  Street  Railway  Associa- 
tion of  the  State  of  New  York,  appreciating  the  success  of  the 

steam  railroad  code,  at  the  earnest  solicitation  of  the  Railroad 
Commissioners  of  the  State  of  New  York,  has  for  several  years 
last  past  caused  the  appointment  of  a  committee  of  operating 
surface  railroad  men,  to  discuss  and  formulate  a  proposed  form 
of  code.  Their  efforts  have  been  reported  to  the  association  at 
its  annual  meetings  from  year  to  year. 

The  last  report  of  the  members  of  the  committee,  Messrs.  E.  G. 
Connette,  T.  E,  Mitten,  Edgar  S.  Fassett,  J.  P.  E.  Clarks  and 
Oren  Root,  Jr.,  has  been  found  by  the  executive  committee  to  be 
eminently  satisfactory;  was  adopted  by  resolution  of  the  executive 
committee,  and  the  rules  were  declared  to  be  the  standards  for  the 
operation  of  the  roads  of  the  members  of  the  association. 

Since  the  adoption  of  that  resolution  on  Dec.  19,  1902,  the  report 
lias  been  in  the  hands  of  the  Railroad  Commissioners,  and  was 
hut  lately  returned  with  an  expression  of  opinion  by  the  board 
I  hat  it  saw  no  objection  to  the  rules  as  printed.  Accompanying 
I  he  Commissioners'  letter  is  a  copy  of  the  report  of  the  electrical 
expert,  to  the  effect  that  the  rules  are  not,  however,  all  that  are 
i-equired  for  the  safe  operation  of  the  interurban  and  suburban 
railroads.  The  committee  appreciates  the  force  of  the  criticism 
ihus  made,  but  considers  the  situation  one  which  should  be  taken 
care  of  by  special  rules  formulated  in  localities  of  such  interurban 
and  suburban  operation,  and  should  not  be  included  within  the  strict 
scope  of  the  standard  rules.  It  has  been  the  opinion  of  members  of 
the  executive  committee  that  the  specified  numbers  should  be  re- 

tained for  the  standard  rules,  with  such  local  rule  as  might  be 
adopted  should  be  distinguished  by  a  letter  attached  to  such  num- 

ber;  to  wit,  i-a,  i-b,  i-c,  &c. 
The  committee  unhesitatingly  advise  fthe  promulgation  and 

speedy  adoption  of  the  standard  rules  or  such  practical  local  rule 
in  substitution  of  a  standard  rule  in  case  the  standard  rule  may  be 
found  impracticable. 
The  committee  trusts  that  the  substitution  of  a  local  rule  will 

only  be  made  when  the  conditions  are  imperative,  and  then  with  a 
view  of  maintaining  the  integrity  of  the  standard  rules  as  a  body. 

Enclosed  are  copies  for  your  use.    By  order  of  the  committee, 
Henry  A.  Robinson,  Secretary. 
Rules 

All  employees  whose  duties  are  prescribed  by  these  rules  will  be 
furnished  with  a  copy,  for  which  they  will  sign  receipt,  and  will 
be  required  to  have  the  same  in  their  possession  at  all  times  while 
on  duty. 

general  rules 

1.  Knowledge  of  Rules. — Conductors  and  motormen  are  re- 
quired to  be  familiar  with  the  rules,  and  with  every  special  order 

issued.  The  bulletin  board  must  be  examined  daily  for  special 
orders.  Employment  by  the  company  binds  the  employee  to 
comply  with  its  rules  and  regulations,  and  ignorance  thereof  will 
not  be  accepted  as  an  excuse  for  negligence  or  omission  of  duty. 
If  in  doubt  as  to  the  exact  meaning  of  any  rule  or  special  order, 
application  must  be  made  to  the  proper  authority  for  information 
and  instruction. 

2.  Report  for  Duty.— Regular  conductors  and  motormen  must 
report  for  duty  ten  minutes  before  leaving  time  for  their  first  trip, 
or,  if  for  any  good  reason  unable  to  so  report,  must  give  notice  at 
least  ten  minutes  before  such  leaving  time. 

Extra  men  must  report  at  such  time  as  ordered,  or  must  give 
notice  at  least  ten  minutes  before  such  time.  They  must  not  ab- 

sent themselves  after  answering  roll-call  without  permission. 

3.  Personal  Appearance. — Conductors  and  motormen  must  re- 
port for  duty  clothed  in  full  regulation  uniform,  and  must  be 

clean  and  neat  in  appearance. 
4.  Politeness. — Conductors  and  motormen  must  treat  all  pas- 

sengers with  politeness ;  avoid  difficulty,  and  exercise  patience, 
forbearance,  and  self-control,  under  all  conditions.  They  must 
not  make  threatening  gestures  or  use  loud,  uncivil,  indecent,  or 
profane  language,  even  under  the  greatest  provocation. 

5.  Habits  and  Personal  Conduct. — The  following  acts  are  pro- hibited : 

(a)  Drinking  intoxicating  liquors  of  any  kind  while  on  duty. 
(b)  Entering  any  place  where  the  same  is  sold  as  a  beverage 

while  in  uniform  or  while  on  duty,  except  in  a  case  of  necessity. 
(c)  Constant  frequenting  of  drinking  places. 
(  d)  Carrying  any  intoxicating  drink  about  the  person  while  on duty. 

(e)  Carrying  intoxicating  drink  on  the  company's  premises  at any  time. 
(  f)     Indulging  to  excess  in  intoxicating  liquors  at  any  time. 
(g)  Gambling  in  any  form,  including  the  laying  of  bets  (and 

playing  raffles)  while  upon  the  premises  of  the  company. 
(h)  Smoking  tobacco  while  on  duty. 
(i)  Smoking  tobacco  while  off  duty  in  any  part  of  the  com- 

pany's building,  except  in  the  conductors'  or  motormen's  room. 
6.  Riding  on  Front  Platform. — The  general  officers,  superinten- 

dents and  inspectors  will,  when  occasion  demands,  occupy  position 
on  front  platform.  No  other  persons  are  allowed  to  ride  on  the 
front  platform  of  car  with  motorman,  excepting  employees  put  on 
by  inspector  or  his  representative  for  the  purpose  of  receiving  in- 

structions in  operation. 
7.  Talking  to  Motorman. — Motormen  while  operating  cars  are 

permitted  to  answer  questions  of  superior  officers,  and  to  give 
proper  instructions  to  students  only.  All  other  conversation  with 
motormen  while  car  is  in  motion  is  forbidden. 
8.  Run  on  Time. — Cars  must  never  be  run  ahead  of  schedule 

time,  but  must  pass  time  points  and  leave  terminals  promptly  on 
time,  unless  unavoidably  delayed. 
9.  Railroad  Crossings. — Cars  must  be  brought  to  a  full  stop,  at 

a  safe  distance,  approaching  steam  railroad  crossings  at  grade,  and 
motormen  must  not  proceed  until  conductor  has  gone  ahead  to  the 

center  of  crossing,  looked  both  ways,  and  given  the  "Come  ahead" 
signal.  Before  starting,  the  motorman  will  look  back  to  see  that 
no  passengers  are  getting  on  or  off ;  and  in  no  case  proceed,  even 

after  conductor's  signal,  until  he  has  also  examined  the  crossing and  satisfied  himself  that  steam  cars  are  not  approaching. 
When  there  is  more  than  one  track  the  conductor  must  remain 

in  advance  of  the  car  until  the  last  track  is  reached. 
Where  crossing  is  protected  by  derail,  interlocking  plant  or 

flagman  (employed  by  the  company),  this  rule  does  not  apply, 
special  instructions  being  issued  to  govern. 

10.  Starting  Cars  after  Blockade. — In  the  event  of  a  blockade  of 
cars  from  any  cause,  all  cars  in  such  blockade  must  not  be  started 
at  one  time,  but  only  singly  and  at  such  intervals  as  will  not  burden 
the  feeder  line. 

11.  Reporting  Defects. — Conductors  and  motormen  will  report 
to  foreman  or  inspector  any  defect  in  car,  track,  or  wire  which 
needs  immediate  attention,  and  make  written  report  of  same  to 
superintendent  at  end  of  run. 

12.  Hearing  by  Superintendent. — A  hearing  will  be  given  by 
the  superintendent  of  every  employee  who  desires  to  complain. 
Reports  or  suggestions  for  the  betterment  of  the  service  will 
always  receive  consideration. 

rules  for  conductors 

13.  Be  on  Rear  Platform. — Remain  on  rear  platform  when  not 
collecting  fares,  keeping  a  lookout  for  persons  desiring  to  board 
car. 

Keep  careful  watch  of  passengers  to  observe  requests  to  stop  car. 
Passengers  requesting  to  be  let  off  at  a  point  ahead  should  be 

requested  to  signal  conductor  when  the  desired  street  is  announced. 
When  stops  are  made  at  principal  streets,  places  of  amusement, 

churches,  or  at  any  point  where  a  considerable  number  of  pas- 
sengers enter  or  leave  the  car,  conductors  must  be  on  rear  platform 

until  such  point  is  passed. 
14.  Announcements. — Announce  distinctly  the  names  of  streets, 

public  places  and  transfer  points  when  approaching  the  same, 
15.  Removing  Trolley.- — Do  not  remove  trolley  from  wire  at  end 

of  run,  or  elsewhere  at  night,  until  passengers  have  alighted  from 
car. 

16.  Route  Signs. — See  that  route  signs  are  properly  displayed 
on  each  half  trip. 

17.  Carrying  Packages. — Passengers  must  not  be  allowed  to 
carry  bulky  or  dangerous  packages  aboard  cars. 
Do  not  in  any  way  take  possession  of,  or  assume  responsibility 
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for  any  package  which  a  passenger  may  bring  upon  a  car,  excepting 
such  articles  as  are  to  be  turned  into  the  lost  article  department. 

18.  Watching  the  Trolley. — Keep  your  hand  upon  the  trolley 
rope  when  passing  over  switches,  crossings,  or  going  around 
curves.  Should  the  trolley  leave  the  wire,  the  conductor  must  at 
once  pull  down  the  trolley  and  signal  the  motorman  to  stop.  After 
the  car  has  stopped  replace  the  trolley  on  the  wire,  look  around 
and  through  the  car  to  see  if  any  persons  are  boarding  or  leaving 
same ;  ring  two  bells  for  the  motorman  to  start.  See  that  passen- 

gers keep  their  hands  off  the  trolley  rope. 
19.  Keeping  Gates  Closed. — Front  and  rear  gates  on  closed  cars 

on  the  side  between  the  tracks  must  always  be  kept  closed  and  se- 
curely fastened  (when  running  on  the  road).  On  open  cars  the 

guard  chains  and  guard  rails  must  be  kept  fastened  on  the  side 
between  the  tracks.  When  gates  or  chains  or  their  fastenings  are 
liroken  or  out  of  order,  prompt  report  must  be  made  to  foreman, 
mspector  or  starter. 
20.  Housing  Cars. — When  car  is  run  in  the  house,  either  day  or 

night,  always  shut  off  lights,  remove  trolley  from  the  wire  and 
turn  to  position  ready  for  leaving,  and  turn  up  longitudinal  seats 
of  closed  cars. 

21.  Moving  Forward. — On  closed  cars,  when  standing  passen- 
gers crowd  the  rear  door,  request  them  to  "PLEASE  STEP  FOR- 

WARD IN  CAR." 
22.  Seating  Passengers. — Standing  passengers  should  be  di- 

rected to  vacant  seats  ;  and  an  effort  made  to  provide  them  with 
seats  where  possible. 

23.  Assisting  Passengers. — Elderly  and  feeble  persons,  and 
women  and  children,  should  be  given  assistance  getting  on  and  off 
car,  when  possible. 
24.  Dogs  in  Cars. — No  dogs  should  be  allowed  on  a  car  e.xcept 

such  small  dogs  as  can  be  carried  in  the  laps  of  passengers. 
RULES  FOR  MOTORMEN 

25.  Stopping  for  Passengers. — Keep  a  careful  lookout  on  both 
sides  of  the  street  and  bring  the  car  to  a  full  stop  for  every  per- 

son who  signals,  e.xcept  that  when  a  car  has  considerable  head- 
way, is  overcrowded,  and  another  car  with  more  room  follows 

within  the  same  block  (or  200  feet),  passengers  should  be  re- 
quested to  take  the  following  car. 

Cars  will  stop  on  signal  only  at  farther  corners  ;  at  car  stations  ; 
transfer  points,  and  at  points  as  provided  in  special  orders. 

Do  not  stop  cars  so  as  to  block  cross  streets  or  crosswalks. 
26.  Churches  and  Hospitals. — When  passing  a  church  during 

the  hours  of  service,  and,  at  all  times,  when  passing  a  hospital, 
do  not  use  the  current  and  do  not  ring  the  gong,  unless  necessary. 
27.  Reversing  Car. — Never  use  the  reversing  lever  to  stop  car 

except  to  avoid  a  collision  or  injuring  a  person  or  animal,  or 
when  the  brake  rigging  is  disabbled. 
Do  not  reverse  the  power  when  brake  is  set,  but  release  the 

brake  and  reverse  the  power  simultaneously,  and,  when  the  revers  ■ 
lever  is  thrown  to  position,  apply  the  current  one  point  at  a  time, 
otherwise  the  fuse  will  melt  or  the  breaker  will  release.  Sand 
should  be  used  when  making  an  emergency  stop. 

28.  Passing  Cars. — Never  run  against  a  switch  point  when 
meeting  a  car,  but  slacken  speed  sufficiently  to  allow  the  car  mov- 

ing in  opposite  direction  to  pass  before  striking  switch  point. 
This  rule  refers  particularly  to  all  crossovers  and  curves  having 

switch  points  facing  opposite  to  the  direction  in  which  car  is  mov- 

ing. ^  _  ' 29.  Leaving  Car. — Never  leave  platform  of  car  without  taking 
controller  handle,  throwing  off  the  overhead  switch  and  apply- 

ing brake.  Be  careful  to  see  that  the  hands  point  to  the  "ofT" 
mark  before  taking  off  controller  handle. 
30.  Economical  Use  of  Current. — In  order  to  effect  an  eco- 

nomical use  of  the  electric  current,  it  is  necessary  that  the  con- 
tinuous movements  of  starting  and  increasing  speed  should  be 

made  gradually. 
In  starting  a  car  let  it  run  until  the  maximum  speed  of  each 

notch  has  been  attained  before  moving  handle  to  the  next  notch. 
Do  not  apply  brakes  when  the  current  is  on. 
Do  not  apply  current  when  brakes  are  applied. 
Do  not  allow  the  current  to  remain  on  when  car  is  going  down 

grade,  or  when  passing  over  section  breakers.  Endeavor  to  run 
car  with  the  least  amount  of  current,  allowing  the  car  to  drift 
without  the  use  of  the  current  when  it  can  be  done  without  falling 
behind  time. 

A  great  amount  of  power  can  be  saved  by  using  judgment  and 
discretion  in  approaching  stopping-places  and  switches  by  shutting 
off  the  power  so  as  to  allow  the  car  to  drift  to  the  stopping-place 
or  switch  without  a  too  vigorous  use  of  the  brake. 

3T.  Throwing  Overhead  Switch. — An  overhead  switch  must 
never  be  thrown  until  power  is  turned  entirely  off,  except  in  case 
controller  cylinder  fails  to  turn  when  power  is  on.  It  must  be 
ihrown  by  hand  only. 
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32.  Power  Off  Line.- — When  the  power  leaves  the  line  the  con- 
troller must  be  shut  off  and  the  overhead  switch  thrown,  the  light 

switch  turned  on,  and  the  car  started  only  when  the  lamps  burn 
brightly. 

33.  Release  Brakes  Before  Stop. — When  brakes  are  set  to  make 
a  stop  they  should  always  be  released,  or  nearly  so,  just  before  the 
car  comes  to  a  standstill. 
34.  Water  on  Track. — When  there  is  water  on  the  track  run  car 

very  slowly,  drifting  without  use  of  power  whenever  possible, 
otherwise  there  is  danger  of  burning  out  the  motors. 
35.  Sanded  Rails. — Never  run  on  freshly  sanded  rails  with 

brakes  full  on,  except  to  prevent  an  accident,  as  the  wheels  are 
liable  to  be  flattened  when  this  is  done.  On  cars  provided  with 
sand  boxes,  in  case  of  slippery  rail,  always  sand  the  track  for  a 
short  distance  before  applying  the  brakes. 

36.  "Spinning"  of  Wheels. — Care  must  be  taken,  particularly 
during  snow  storms,  to  avoid  "Spinning"  of  the  wheels  with  no forward  or  backward  movement  of  the  car. 

37.  Don't  Slide  Wheels.- — On  a  slippery  rail  do  not  allow  wheels 
to  slide ;  as  soon  as  the  wheels  commence  to  slide  the  brake  must 
be  released  and  reset. 

38.  Don't  Oil  Car. — Do  not  oil  or  grease  any  part  of  a  car. 
SIGNALS   AND   THEIR  APPLICATION 

The  following  code  of  bell  signals  will  be  used  in  the  operation 
of  cars. 

39.  Bell  Signals. — From  conductor  to  motorman,  to  be  given  on 
motorman's  signal  bell : 

1  Bell- — "Stop  at  next  crossing  or  station." 
2  Bells — "Go  ahead." 
3  Bells — "Stop  immediately." 
4  Bells — Given  when  car  is  standing — "Back  car  slowly." 
From  motorman  to  conductor,  to  be  given  on  conductor's  signal bell: 

1  Bell — "Come  ahead." 
2  Bells"Watch  the  trolley  and  danger  signal  to  the  conductor." 
3  Bells — "Set  rear  brake." 4  Bells — Signal  to  conductor  that  motorman  desires  to  back  the 

car. 

5  Bells — Warning — "Pul!  trolley  down  to  roof." Whenever  a  car  in  service  is  stopped,  the  motorman  will,  as  soon 
as  he  is  ready  to  go  forward,  give  two  taps  of  the  gong;  after 
which,  if  the  conductor  is  ready  to  proceed,  he  will  give  the  regular 
"Go  ahead"  signal — two  bells. 
The  motorman  will  answer  the  signal  to  stop  from  conductor 

by  one  loud  tap  of  gong:  and  two  loud  taps  of  gong  after  receiving 
the  signal  to  go  ahead.  If  unable  to  proceed  immediately  upon 

receipt  of  signal,  motorman  will  wait  for  another  "Go  ahead" signal  before  starting  the  car. 
When  the  car  is  standing,  and  motorman  desires  to  back,  for  any 

reason,  he  will  give  the  conductor  four  bells,  but  must  not  move 
the  car  until  the  conductor  has  answered  with  four  bells  to  signify 
— "All  is  clear  behind." 

40.  Danger  Signals. — Red  lights  or  flags  indicate  danger,  and 
when  they  are  placed  alongside  the  track  cars  must  be  run  slowly 
and  with  caution.  When  placed  on  the  track,  cars  must  come  to 
3  full  stop  until  such  signal  is  removed. 
41.  Signals  Before  Passing  Obstructions  Near  Track. — Before 

passing  any  vehicle  or  obstruction  close  to  the  track,  where  pas- 
sengers or  conductor  are  liable  to  be  injured  while  standing  on  the 

step  of  an  open  car,  motorman  must  give  two  taps  of  signal  bell 
as  warning,  reduce  speed,  and  assure  himself  that  all  is  clear  before 
proceeding. 
42.  Starting. — Motorman  must  never  move  car  (whether 

stopped  on  signal  or  any  other  reason)  without  signal  from 
conductor,  and  then  only  when  assured  that  no  one  is  getting  on  or 
off  front  platform. 

Conductor  must  never  give  signal  to  start  when  passengers  are 
getting  on  or  off. 

Conductor  must  never  give  signal  to  back  a  car  unless  he  is  on 
rear  platform  and  knows  track  is  clear  behind  the  car. 

PRECAUTIONARY  RULES — ACCIDENTS 

43.  Safety. — The  safety  of  passengers  is  the  first  consideration. 
All  employees  are  required  to  exercise  constant  care  to  prevent 
injury  to  persons  or  property,  and  in  all  cases  of  doubt  take  the 
safe  side. 

44.  Persons  Between  Cars. — Cars  moving  in  opposite  directions 
must  not  pass  at  points  where  persons  are  standing  between  the 
tracks,  but  must  be  operated  so  as  not  to  occupy  both  tracks  at 
such  points  simultaneously. 
45.  Patrols. — When  any  police,  fire  department  vehicle,  or  com- 

pany patrol,  is  observed  approaching  (from  any  direction),  cars 
must  be  stopped  until  such  vehicle  has  passed. 
46.  Ambulances. — Ambulances  must  be  allowed  right  of  way. 
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and  when  approaching  or  passing,  cars  must  be  kept  under  control 
to  avoid  collision. 
47.  Warning  to  Passengers. — Conductors  and  motormen  must 

(in  a  polite  way)  endeavor  to  keep  people  from  jumping  on  and  off 
the  cars  while  in  motion. 

If  such  people  attempt  to  get  on  or  off  the  car  while  it  is  in 
motion,  notify  them  politely  to  wait  until  the  car  stops.  If  pas- 

sengers are  leaving  car  while  another  car  is  approaching  from 
the  opposite  direction,  notify  them  politely  to  look  out  for  car  on 
other  track. 
48.  Standing  on  Steps. — Do  not  permit  any  one  to  stand  on  the 

steps  or  buffers,  and  never,  under  any  circumstances,  permit  a 
woman  or  child  to  ride  on  the  steps.  They  should  be  fully  inside 
of  the  car  before  the  signal  is  given  to  start. 
49.  Leaving  Car. — When  necessary  for  conductor  to  leave  his 

car  he  must  notify  the  motorman  to  protect  passengers  and  car. 
Should  passengers  board  car  during  absence  of  conductor,  motor- 
man  will  notify  conductor  of  the  number  and  location  of  such 
passengers  upon  his  return. 

Cars  in  commission  must  not  be  left  unprotected ;  either  con- 
ductor or  motorman  always  remaining  in  charge. 

50.  Exercise  Care. — Motormen  are  cautioned  to  exercise  great 
care  when  a  vehicle  is  passing  alongside  of  track  ahead  of  car. 
Ring  the  gong  vigorously  to  attract  the  attention  of  the  person 
driving,  as  a  warning  not  to  pull  in  ahead  of  car;  and  run  cau- 

tiously until  the  vehicle  is  passed  in  safety. 
51.  Passing  Cars. — When  passing  standing  cars  gong  must  be 

rung  and  car  brought  to  slow  speed. 
52.  Render  Assistance. — In  case  of  accident,  however  slight,  to 

persons  or  property,  in  connection  with  or  near  any  car,  the  motor- 
man  and  conductor  in  charge  of  the  same  will  render  all  assistance 
necessary  and  practicable.  In  no  case  will  they  leave  injured  per- 

sons without  first  having  seen  that  they  are  cared  for. 
53.  Medical  Attendance. — Motormen  or  conductors  are  directed 

not  to  employ  medical  attendance  to  injured  persons,  except  for  the 
first  visit,  in  cases  of  personal  injury;  nor  will  they  visit  such  per- 

sons at  any  other  time  afterward,  unless  specially  instructed  so  to 
do  by  an  officer  of  the  company. 

54.  Fatal  Accidents. — In  the  event  of  a  fatal  accident,  it  will  not 
lie  necessary  to  blockade  the  line  awaiting  the  arrival  of  thr- 
coroner  or  any  other  official.  If  any  accident  occurs  where  it  is  im- 

possible to  carry  the  body  to  a  place  of  shelter  and  security,  motor- 
man  and  conductor  will  put  the  body  on  the  car  and  convey  it  to 
some  suitable  place. 

SS-  Reports  to  be  Full  and  Complete. — A  full  and  complete  re- 
port of  every  accident,  no  matter  how  trivial,  and  whether  occur- 
ring on  or  near  the  car,  must  be  made  by  the  conductor.  Accidents 

sometimes  considered  as  not  worth  reporting  are  often  the  most 
serious,  troublesome  and  expensive. 

The  conductor  will  obtain  the  name  and  residence  in  full  of  alt 
witnesses  on  or  near  the  car.  The  motorman  will  assist  the  con- 

ductor in  securing  names  of  witnesses  whenever  practicable,  and 
he  will  be  held  responsible  for  any  neglect  to  render  assistance. 

In  all  cases  full  facts  must  be  obtained  and  stated  in  the  reports 
as  follows : 

The  date,  exact  time,  exact  place,  run  and  car  number,  and  the 
direction  in  which  the  car  was  moving,  the  nature  of  the  accident 
or  collision,  and  the  cause  of  its  occurrence. 

The  full  name  and  address  of  the  party  injured  or  whose  vehicle 
was  in  collision  (giving  the  name  of  both  the  driver  and  the  owner 
of  the  vehicle) . 

Ascertain  the  extent  of  injuries  or  damage,  if  any,  before  leaving 
the  spot. 

In  case  there  has  been  an  accident  on  the  car,  and  the  conductors 
change  ahead,  the  conductor  taking  car  on  which  the  accident  hap- 

pened must  secure  the  name  of  witnesses  as  above. 
In  case  a  person  is  struck  by  a  car  after  passing  around  the  rear 

of  a  standing  car,  the  numbers  of  both  cars  must  be  obtained.  If 
an  accident  is  caused  by  any  defect  or  damaged  condition  of  car, 
conductor  must  report  the  same  and  its  cause. 

Accidents  to  employees  will  be  reported  the  same  as  accidents 
fo  passengers.  Any  trouble  or  disturbance  of  a  boisterous  or 
quarrelsome  character  which  occurs  on  a  car,  or  the  ejectment  of  a 
lierson  from  a  car,  will  be  reported  as  an  accident. 

57.  Report  Accidents  to  Inspectors. — Conductors  and  motormen 
will  make  a  verbal  report  to  the  first  inspector  or  official  of  the 
companv  thev  meet  of  any  accident,  blockade  or  mishap  of  any 
kind. 

57.  Give  Information  to  Proper  Persons. — No  employee  shall, 
imder  any  circumstances,  give  any  information  whatever  con- 

cerning any  accident,  delay,  blockade  or  mishap  of  any  kind  to  any 
person  except  to  a  properly  authorized  representative  of  the  com- 
pany. 

58.  Telephone  Information. — In   case  of  a   serious  blockade, 

where  assistance  is  required  to  get  cars  moving,  conductor  of  car 
first  in  block  must,  in  absence  of  any  inspector  or  official,  telephone 
at  once  to  nearest  depot  and  give  notice  and  particulars  of  deten- 

tion. Expense  of  telephone  message  will  be  refunded  upon  applica- tion at  office. 

59.  Responsibility  for  Damages. — Employees  will  be  held  strictly 
accountable  for  any  damages  caused  by  their  neglect  or  careless- 

ness or  by  disobedience  of  rules. 
60.  Disabled  Cars.- — The  motorman  or  conductor  of  any  disabled 

car,  withdrawn  from  the  track,  must  remain  with  the  car  until  re- 
lieved by  proper  authority  or  until  car  reaches  depot. 

EJECTMENTS 
61.  Ejectments.- — No  passenger  shall  be  forcibly  ejected  from  a 

car  for  any  cause  whatsoever  without  order  of  an  inspector,  starter 
or  official  of  the  company,  unless  the  conduct  of  the  passenger  is 
dangerous  or  grossly  offensive.  In  such  case  the  ejectment  must 
be  made  by  the  conductor  with  the  assistance  of  the  motorman  after 

the  car  has  been  brought  to  a  stop,  using  "Only  such  force  as  is 
sufficient  to  expel  the  offending  passenger  with  a  reasonable  regard 

for  his  personal  safety." 
62.  Refusing  to  Pay  Fares — Transfers. — When  a  passenger  re- 

fuses to  pay  fare  or  presents  a  defective  transfer,  or  ticket,  upon 
which,  in  the  judgment  of  the  conductor,  the  passenger  is  not 
entitled  to  ride,  the  conductor  must  secure  the  names  of  as  many 
witnesses  to  the  facts  as  is  possible,  whereupon  the  car  must  be 
stopped  and  the  passenger  requested  to  leave.  If  the  passenger 
fails  to  comply  with  such  request,  the  facts  of  the  case  must  be 
brought  to  the  attention  of  the  first  inspector,  starter,  or  official  of 
the  company,  who  is  met,  and  the  conductor  must  act  according  to 
instructions  received  from  such  inspector,  starter  or  official.  In  all 
cases  the  passenger  must  be  given  the  benefit  of  any  doubt. 
When  a  passenger  who  refuses  to  pay  fare  requests  to  be  allowed 

tc  leave  the  car,  the  car  must  be  stopped  and  the  person  permitted 
to  alight. 

6.3.  Intoxication. — No  passenger  will  be  ejected  from  a  car  for 
mere  intoxication,  unless  said  passenger  becomes  dangerous  or 
offensive:  such  passenger  must  be  then  ejected  with  great  care  and 
must  be  guided  until  free  from  probable  injury. 
64.  Stealing  Rides. — Any  person  caught  stealing  a  ride  on  a 

car  must  never  be  pushed  therefrom  while  it  is  in  motion. 
65.  Spitting  on  Floor. — No  passenger  will  be  ejected  from  a 

car  for  spitting  on  the  floor.  If  a  passenger  violates  the  rule  of 
law  prohibiting  spitting,  the  conductor  will  call  the  attention  of 
ihe  passenger  to  the  law  prohibiting  such  conduct,  and  endeavor 
to  persuade  passenger  to  desist. 

66.  Get  Witnesses. — In  case  of  ejectment,  always  get  names  of 
witnesses,  and  make  report  showing  all  the  circumstances,  the  same 
as  in  case  of  accident. 
67.  Where  to  Eject. — Any  person  ejected  from  a  car  must  be 

put  off  at  a  regular  stopping  place. 
No  passenger  will  be  put  off  at  a  point  where  likely  to  be  exposed 

to  danger. 
Particular  attention  must  be  paid  to  this  rule  during  bad  and  in- 

clement weather,  late  at  night,  or  when  a  passenger  is  intoxicated. 

FARES   AND  TRANSFERS 

68.  Collection  of  Fare. — As  soon  as  a  passenger  is  seated,  con- 
ductor must  collect  fare.  When  more  than  one  passenger  or  party 

enters  at  a  time  the  fares  must  be  rung  up  on  the  register  in  the 
presence  of  the  party  who  paid  it,  before  any  more  fares  are  col- 

lected. Conductor  must  ring  each  fare  from  the  place  where  he 
collects  it.  Thus,  a  fare  paid  inside  of  car  must  be  rung  up  from 
the  inside,  or  from  the  platform,  if  collected  thereon. 
69.  Change. — When  necessary  to  give  change,  conductors  must 

first  register  fare,  and  immediately  thereafter  give  change. 
70.  Register  Rings. — Conductors  must  be  careful  to  see  that 

register  rings  each  fare  and  that  dial  shows  it. 
71.  Register  out  of  Order. — In  case  the  register  gets  out  of 

order  the  conductor  must  stop  using  it,  make  memorandum  of  fares 
on  back  of  trip  report,  and  report  the  fact  to  the  first  inspector,  or 
starter,  met  on  the  road,  and  subsequently  report  to  superintendent. 
72.  Transfers  in  Blockades. — In  case  any  line  is  blocked,  it  is  the 

desire  of  the  company  to  carry  passengers  to  their  destination  on 
other  lines.  Under  such  circumstances  conductors  of  parallel  or 
intersecting  lines  will  accept  transfer  tickets  accordingly  and  will 
issue  a  transfer  on  a  transfer  if  necessary.  They  will  also  accept 
transfer  passengers  without  tickets  on  orders  from  any  inspector 
or  authorized  representative  of  the  company,  making  report  of  same 
on  back  of  trip  report. 

73.  Transfer  Point  Meetings. — Motormen  and  conductors  wilj 
be  held  equally  responsible  for  leaving  a  transfer  point  so  quickly 
as  to  prevent  the  transfer  of  passengers  from  an  approaching  car 
on  a  connecting  line. 
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FREIGHT  BUSINESS  ON  ELECTRIC  RAILWAYS 

BY  J.  D.  HAWKS 

For  the  purpose  of  this  discussion  it  is  advisable  to  dismiss 
from  consideration  electrified  steam  roads  as  having  no  bear- 

ing, and  also  to  eliminate  electric  roads  running  through  a 
country  not  already  supplied  with  steam  road  facilities.  Such 
roads  will  be  built,  but  the  fact  that  steam  road  facilities  are  not 
already  supplied  is  an  indication  that  the  country  is  sparsely 
settled,  and  that  it  is  not  attractive  to  the  steam  roads,  and, 
moreover,  that  it  has  too  few  inhabitants  to  furnish  enough 

passengers  to  make  a  first-class  electric  railroad  profitable. 
This  narrows  the  problem  down  to  the  consideration  of  the 

class  which  includes  the  majority  of  electric  railroads  which 

have  been  built,  practically  in  competition  to  steam  roads  be- 
tween populous  cities  and  villages,  and  through  thickly-settled 

country.  It  is  true  that  many  of  these  roads  carry  what  is 
called  freight,  but  this  is  a  misnomer,  as  they  carry  what  should 
more  properly  be  classified  as  express  matter  or  package 

freight.  There  is  not  enough  of  this  high-class  freight  to  con- 
gest the  electric  road,  which  enjoys  the  same  advantages  in 

handling  it  as  it  has  in  passenger  trafific,  namely,  quick  delivery. 
The  usual  practice  is  to  adopt  the  same  classification  as  the 
steam  railroad,  down  to  and  including  fifth  class,  with  some 
special  commodity  rates,  and  to  charge  about  the  same  rate  as 
the  steam  road.  I  have  m  mind  an  instance  where  a  steam 

road  became  disgusted  and  cut  the  rate  in  two,  because  the 

electric  road  took  the  package  business.  This  was  done  ex- 
pecting that  the  electric  would  cut  its  rate  and  continue  to  get 

the  business,  but  at  a  reduction  of  one-half  of  its  gross  earn- 
ings, a  very  neighborly  performance.  There  was  a  slight  loss 

of  business  on  the  electric  road  for  perhaps  a  week,  and  after 

that,  although  no  reduction  was  made,  there  was  a  steady  in- 
crease, because  the  shippers  understood  that  ihe  steam  road  was 

endeavoring  to  drive  the  electric  road  out  of  the  freight  busi- 
ness, and,  this  accomplished,  it  would  then  put  up  its  rates  to 

the  old  figure,  with  all  of  the  old  disadvantages. 
The  commanding  advantage  which  suburban  electric  roads 

have  constitutes  the  fact  that  their  main  business  is  done  on 

city  roads,  with  no  expense  to  them  for  terminals.  The  general 
practice  is  to  turn  the  suburban  cars  over  to  the  city  company 
within  the  corporate  limits,  the  suburban  company  getting 
compensation  by  taking  all  the  city  fares  in  some  cases  and  a 

percentage  of  the  city  fares  in  others.  A  new  condition  con- 
fronts them  as  soon  as  they  depart  from  their  original  pur- 

pose, for  the  moment  elettric  roads  undertake  to  haul  cheap 
freight  they  will  have  to  provide  terminals.  This  would  be 
practically  an  impossibility  in  the  larger  cities.  The  experience 
of  hundreds  of  smaller  roads  has  been  that  it  is  better  to  be 

absorbed  by  the  larger  road  than  to  undertake  the  enormous 
expense  of  providing  terminals.  If  there  were  only  a  few 
freight  cars  a  day  to  move  there  is  still  the  initial  expense  of 
providing  a  freight  locomotive  to  move  them  and  a  power  house 
to  furnish  current,  that  would  be  out  of  all  proportion  to  the 
revenue,  and  on  the  other  hand  if  many  cars  are  to  be  moved 
the  electric  road  must  become  a  competitor  and  take  freight 
away  from  the  steam  road. 

The  situation  in  the  passenger  department  is  entirely  dif- 
ferent. Electric  roads  carry  an  immense  number  of  pas- 
sengers, only  a  small  proportion  of  which  are  taken  from  tlie 

steam  road,  as  the  great  bulk  of  this  travel  originates  by  reason 
of  the  frequency  of  trains  and  clieap  service  on  the  electric 
road.  While  passenger  travel  can  be  increased  immensely, 
freight  movement  practically  cannot  be  increased  at  all.  It 

would  be  impossible  tn  go  into  the  market  to-dav  and  get  money 
to  build  steam  roads  paralleling  existing  lines;  then  why  should 

it  be  any  easier  to  get  money  to  build  electric  lines  parallelins;- 
steam  roads  if  it  is  known  that  the  electric  roads  are  expected 
to  get  the  freight  away  from  the  steam  roads. 

There  is  also  a  grave  question  as  to  whether  electricity  is  a 
cheaper  motive  power  for  hauling  freight  than  a  steam  locomo- 

tive, and  it  certainly  has  not  been  proved  so  far.  It  is  no  ad- 
vantage for  an  electric  road  to  have  level  grades,  or  rather  no 

disadvantage  to  build  electric  roads  over  the  surface  of  a 
country  which  is  undulating.  Electric  machinery  lasts  much 
longer  when  it  is  given  a  rest  by  coasting  down  grade,  and  a 
much  steeper  up-grade  could  be  surmounted  than  on  a  steam 
road,  because  of  the  probability  that  there  will  only  be  one  car 
out  of  many  on  the  up-grade  at  once,  and  the  demand  on  the 
power  house,  consequently,  is  only  slightly  increased  by  reason 
of  the  steep  grade,  whereas  on  a  steam  road  every  locomotive 
has  to  be  rated  according  to  the  ruling  grade. 
Many  electric  railroad  men  cannot  bear  to  see  steam  roads 

doing  any  business,  either  in  passenger  or  freight.  One  of 
these  was  superintendent  of  one  of  the  electric  roads  in  Michi- 

gan, and  he  insisted  upon  cutting  passenger  rates  from  $1,20 
for  a  certain  round-trip  to  50  cents,  because  the  steam  road 
made  the  50-cent  rate.  He  was  quieted  by  being  told  that  a 
50-cent  rate  would  not  be  made  until  he  could  show  that  all 
the  passengers  the  steam  road  carried,  plus  his  own  passengers, 
at  a  50-cent  rate  between  the  two  points  under  discussion, 
would  bring  in  more  gross  revenue  than  his  own  passengers 
alone  at  the  $1.20  rate,  and  this  he  was  not  able  to  do.  An- 

other case  was  where  the  electric  road  had  a  2-mile  'bus  trans- 
fer to  reach  the  center  of  the  city  by  reason  of  delay  in  the 

building  of  a  draw-bridge,  and  notwithstanding  this  'bus  trans- 
fer, and  a  one-way  fare  of  55  cents,  as  against  the  steam-road 

fare  of  50  cents,  carried  many  more  passengers  than  the  steam 
road.  These  instances  show  the  advantages  of  quick  and  fre- 

quent service.  Instances  are  not  wanting  to  prove  that  pas- 
sengers on  electric  roads  are  willing  to  pay  the  same  fare  that 

steam  roads  charge,  the  best  evidence  being  that  steam  roads 
have  reduced  their  fares  in  an  unsuccessful  effort  to  compete 
with  the  electric  roads.  The  fact  is,  other  things  being  equal, 
passengers  prefer  electric  roads,  and  this  preference  is  shown 
many  times  where  other  things  are  not  equal.  No  one  ever 
heard  of  a  person  asking  visitors  to  take  a  ride  on  a  steam  road 
for  fun,  but  thousands  of  dollars  are  spent  every  year  by  people 
riding  on  electric  roads  for  pleasure.  But  these  advantages  of 
an  electric  road  in  passenger  transportation  do  not  extend  to 
hauling  low-class  freight,  and  besides  there  are  specific  argu- 

ments against  the  latter  business.  The  very  life  of  an  electric 
road  depends  on  the  cars  going  through  the  busy  parts  of  the 
cities  and  villages  on  its  line,  and  it  is  almost  the  universal 
custom  for  the  Councils  in  cities  and  villages  to  insist  on  a 
girder  tram  rail  or  a  girder  groove  rail  where  streets  are 
paved.  This  makes  the  adoption  of  a  special  wheel  necessary, 
and  suburban  roads  are  driven  to  use  a  small  flange  and  a 
narrow  tread.  It  was  only  by  working  a  small  flange  that  was 
on  a  wheel,  and  finding  it  much  safer  than  the  large  flange 
half  worn,  that  the  electric  roads  could  persuade  themselves 
that  the  small  flange  was  the  proper  thing  for  high-speed 
suburban  cars.  Most  of  the  suburban  roads  are  laid  with  T-rail 

ont«ide  of  the  cities,  but  there  would  be  very  little  freight  to  be 
hauled  between  the  outskirts  of  one  city  and  the  outskirts  of 
the  next  one. 

While  it  is  believed  that  the  package  freight  has  gone  to  the 
electric  road  to  stay,  it  can  be  readily  seen  that  if  there  was 
enough  of  it  to  produce  congestion  the  great  advantage  of 
quick  handling  might  be  lost.  It  will  be  many  years  before 
the  well-located  suburban  roads  can  work  up  the  legitimate 
passenger  business  that  is  in  sight.  Most  of  them  have  so  far 
been  contented  with  such  business  as  comes  to  them,  but  by 

proper  effort  this  business  can  1"ie  increased  many  fold,  espe- 
cially in  the  summer  time.  It  will  require,  however,  undivided 

attention  to  the  needs  of  the  people  and  attractions  in  the  way 

of  parks  and  resorts.  The  quicker  the  suburban  roads  qiu"t 
talking  about  hauling  low-class  freight  the  better  for  them. 
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GUARANTEE  OF  PRINCIPAL 

Buffalo,  N.  Y.  May  15,  iQO.-^. 
Editors  Street  Railway  journal: 

Will  you  let  me  know  whether  any  of  the  New  York  trust 
companies  have  a  practice  of  guaranteeing  the  bond  issue  of 
railway  and  other  securities  on  the  plan  of  companies  which 
go  surety  for  individuals. 

John  M.  Tompkins. 

Various  plans  have  been  devised  to  improve  the  market- 
;;1  ility  of  securities,  but  the  particular  plan  you  inquire  about, 

while  unquestionably  honest  and  theoretically  safe,  is  not  con- 
sidered by  most  Eastern  financiers  and  bankers  as  being  wise 

or  desirable.  It  is  a  practice,  however,  which  has  been  followed 
to  some  extent  in  mining  undertakings,  where,  on  account  of  the 
greater  difficulty  of  investors  judging  as  to  the  future  earnings 
01  the  property,  there  is  more  reason  for  a  plan  of  this  kind. 
The  method  is  for  the  trust  company  to  guarantee  either  the 
interest  on  a  bond  or  stock  issue  for  a  period  of  years  or 
guarantee  the  payment  of  the  principal  at  a  definite  time.  It 
does  not  investigate  the  proposition  at  all,  as  the  charge  is  such 
a  proportion  of  the  total  amount  as  will  produce  the  required 
guarantee.  For  example,  if  it  is  proposed  to  guarantee  interest 
on  bonds  or  dividends  on  stock  for  a  period  of  ten  years  the 
trust  company  requires  the  deposit  of  such  a  sum  as  will  equal 
the  ten  payments  less  the  interest  earned  by  the  money  paid 
for  the  averaged  time  it  is  in  the  control  of  the  guaranteeing 
corporation,  plus  a  profit  for  doing  the  business.  On  exactly 

the  same  lines  the  principal  of  a  bond  or  mortgage  is  guaran- 
teed. For  example,  a  mortgage  of  $100,000,  due  in  twenty 

years,  will  be  guaranteed  for  a  cash  payment  of  slightly  less 
than  $50,000.  The  theory  of  this  class  of  transaction  is  that  a 
bond  of  $100,000  can  be  sold  for  $100,000  when  it  has  this  com- 

pany's guarantee,  and  then  the  corporation  or  individual  making 
the  mortgage  will  receive  approximately  half  the  cash  and  the 

'Tuaranteeing  corporation  the  other  half.  There  is  no  question 
but  that  guarantees  of  this  description  when  worked  out  on  the 
basis  of  compound  interest  or  compound  discount  are  safe, 
honest  and  right,  and  just  as  proper  as  endowment  insurance 

or  specific  endowment.  The  weakness  in  the  business  proposi- 
tion, however,  is  that  the  actual  borrower  of  the  money  receives 

but  50  per  cent  of  the  amount  of  his  indebtedness,  and  if  his 
proposition  is  good  or  the  security  underlying  the  mortgage 
sufficient  he  should  either  be  able  to  obtain  the  full  amount  of 

his  loan  or  conversely  create  an  indebtedness  of  only  the 
amount  of  cash  received. 

This  particular  proposition  has  been  frequently  suggested, 
.Tnd  we  know  of  some  instances  where  it  has  worked  out  to  the 

advantage  of  all  parties  concerned.  For  example,  a  promoter 
of  a  mining  company,  who  recently  came  to  New  York,  desired 
to  have  the  dividends  which  he  promised  on  stock  which  he  is 
selling  guaranteed  by  a  large  trust  company,  and  he  offered  to 
deposit  sufficient  cash  with  them  which,  at  the  averaged  rate  of 
interest,  would  equal  the  total  payments  to  be  made  by  the  trust 
company.  It  was  desired  to  guarantee  payments  of  5  per  cent 
per  annum  on  $ioo,ooo  par  value  stock  for  twenty  years.  This 
would  make  total  payments  of  $100,000.  The  question  then 
arose  as  to  the  amount  of  interest  the  trust  company  would  be 
willing  to  guarantee  that  the  money  on  deposit  with  it  would 
earn.  On  a  basis  of  2  per  cent  per  annum,  deducting  $5,000 
dividends  paid  each  year,  the  amount  to  be  paid  to  the  trust 
company  would  be  $81,757.  On  a  21/  per  cent  basis,  $77,946: 
on  a  3  per  cent  basis,  $74-3^7'  and  on  a  4  per  cent  basis,  $67,991. 

These  are  the  exact  figures  as  worked  out  iointlv  bv  the  secre- 
tary of  one  of  the  large  trust  companies  in  New  York  citv  and 

the  statistician  of  one  of  the  three  largest  insurance  companies 
in  the  world.  The  executive  committee  of  the  trust  company 
finally  decided  that  the  company  could  not,  with  safety,  guar- 

antee more  than  2  per  cent  interest  for  the  entire  period  of 
twenty  years.  It  will  be  noted  that  this  proposition  has  nothing 
to  do  as  far  as  the  trust  company  is  concerned  with  the  merit 
or  value  of  the  security  guarantee,  but  depends  exclusively  upon 
the  interest-earning  power  of  invested  funds. 

Another  form  of  indirect  financing  which  has  been  attempted, 
and  in  some  cases  been  carried  to  a  more  or  less  satisfactory 
conclusion,  is  what  is  known  as  the  insurance  or  endowment 

guarantee.  In  this  case  five  gentlemen  desired  to  build  a  rail- 
road in  a  Western  State ;  they  went  to  one  of  the  smaller 

insurance  companies  and  each  purchased  endowment  life  in- 
surance to  the  amount  of  $100,000.  They  then  took  the  five 

policies  and  used  them  as  collateral  to  their  notes  in  friendly 
banks,  and  with  the  money  thus  secured  began  the  construction 
of  the  railroad.  After  a  portion  of  the  railroad  was  completed 
and  in  operation  they  issued  bonds  thereon,  and  with  the  pro- 

ceeds resulting  from  the  sale  of  these  bonds  completed  the  rail- 
road. At  this  point  they  again  issued  bonds  on  the  last  ex- 

tension, and  with  the  proceeds  paid  off  the  loans  in  bank.  The 
net  result  of  the  operation  in  this  particular  instance  was  that 
they  received  about  sufficient  money  from  the  sale  of  the  bonds 
to  pay  for  the  construction  of  the  railroad,  and  had  the  stock 
therein  and  their  life  insurance  at  a  profit. 

Unquestionably  such  methods  are  extremely  expensive  and 
should  only  be  resorted  to  when  it  is  impossible  to  finance  a 
given  proposition  directly.  This  brings  up  the  question  of 
merit  or  value,  and  it  must  not  be  forgotten  that  value  depends 
upon  certain  continuous  earning  power.  A  steam  railroad 
which  has  demonstrated  its  capacity  to  pay  all  of  its  operating 
expenses,  taxes,  renewals  and  depreciations  and  still  have 
$5,000  or  $6,000  surplus  in  poor  years,  is  worth  on  the  New 
York  market  to-day  $100,000,  In  the  same  way  an  electric 
railway  proposition,  which  has  demonstrated  an  earning  capa- 

city of  $6,000  or  $7,000  after  providing  for  working  expenses, 
taxes  and  proper  renewals,  is  worth  on  the  New  York  market  an 
equal  sum.  Industrial  enterprises  or  manufacturing  proposi- 

tions must  show,  as  a  rule,  from  10  per  cent  to  20  per  cent, 
depending  in  each  case  upon  the  nature  and  permanency  of  the business. 

NEW  TYPE  OF  HEATERS  FOR  PHILADELPHIA 

The  Philadelphia  Rapid  Transit  Company  has  just  placed  an 
order  with  the  Consolidated  Car  Heating  Company,  of  Albany, 
for  electric  heaters  for  515  cross-seat  cars.  The  heater  adopted 
is  of  a  new  type  just  brought  out  by  the  Consolidated  Com- 

pany and  illustrated  herewith.  It  is  longer  and  narrower  than 
the  heater  usually  built  for  cross-seat  cars  and  is  intended  to  be 
operated  at  comparatively  low  temperatures,  so  that  there  is 

ELECTRIC  HEATER  FOR  PHILADELPHIA 

no  overheating  of  the  seats.  The  casing  has  a  length  of  20;K't 
ins.  and  a  diameter  of  3%.  ins.  Another  feature  of  the  heater  is 
that  both  lead  wires  of  the  heater,  as  shown  in  the  engraving, 
are  brought  out  at  one  end  and  are  then  carried  in  mouldings 
along  the  side  of  the  car.  The  order  was  secured  by  C.  S. 

Hawley,  the  company's  general  Eastern  agent  in  New  York, 
who  has  closed  contracts  with  the  Interborough  Rapid  Transit 
Company  and  the  Manhattan  Elevated  Railway  Company 
during  the  last  two  months  for  over  15,000  electric  heaters. 
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NEW  OPEN  CARS    FOR  BROOKLYN  ELEVATED  RAILWAY     annealed  copper,  soldered  together  at  the  feet.    The  manu- 
SYSTEM 

The  John  Stephenson  Company  has  begun  making  weekly 
shipments  in  lots  of  twenty  on  the  order  of  120  new  open 

facturer  says  that  this  form  gives  the  most  enduring  flexibility, 
and  that  no  breakage  can  result  from  expansion  and  contrac- 

tion. The  bond  is  not  concealed,  and  is,  therefore,  always  in 
sight  for  inspection.    It  may  be  attached  to  the  bottom  of  the 

AN  IMPOSING  SHIPMENT  OF  CARS  FOR  BROOKLYN 

cars  for  the  Brooklyn  Rapid  Transit  Company  for  the  elevated 
lines.  The  accompanying  cut  shows  twenty  of  these  cars, 

making  a  train  about  1000  ft.  long,  exclusive  of  the  two  loco- 

rails,  where  joints  are  suspended.  Where  patent  rail  joints 
are  used  two  bonds  may  be  attached,  connecting  the  plate  to  the 

rails.   In  old  construction,  where  there  are  angle  or  splice-bars. 

NEW  CAR  FOR  BROOKLYN 

motives.  These  cars  were  shipped  to  Brooklyn  on  their  own 

trucks,  and  required  the  services  of  two  heavy  freight  locomo- 
tives on  curves  and  grades. 

The  second  illustration  shows  one  of  these  cars  fitted  with 

side  panels.  The  cars  are  arranged  for  end  entrance  only,  and 
have  a  central  aisle,  with  cross-seats  on  each  side.  The  seating 
capacity  is  fifty-eight,  and  side  rails  are  provided  to  prevent 
passengers  from  falling  out.  One  60-hp  motor  is  mounted 
on  each  of  the  four  car  axles.  These  cars  were  built  for 

Brooklyn  service  from  designs  of  the  Brooklyn  Rapid  Transit 
engineers,  and  were  described  in  detail  in  the  Street  Railv^^ay 
Journal  of  Dec.  20,  1902. 

Last  week  one  of  these  cars  was  given  a  trial  trip  from  New 
York  to  Coney  Island,  with  highly  satisfactory  results  to 

officials  of  the  Brooklyn  Rapid  Transit  Company.  The  com- 
pany expects  to  have  all  the  new  cars  in  use  by  June  i. 

the  bonds  may  be  attached  to  the  top  of  the  base  of  the  rails, 
thus  avoiding  the  necessity  and  expense  of  removing  the  plates. 
The  developed  length  of  the  bond  is  but  8  ins. 
Among  the  railways  now  using  this  bond  are  the  North  Shore 

Railroad  Company,  San  Francisco,  Cal. ;  Dallas  Consolidated 

Street  Railway  Company,  Dallas,  Tex. ;  Seattle  Electric  Com- 
pany, Seattle,  Wash. ;  Michigan  Traction  Company,  Kalamazoo, 

Mich. ;  Boston  Elevated  Railway  Company,  Boston,  Mass. ; 
Cleveland  &  Southwestern  Traction  Company,  Cleveland,  Ohio. 

 ♦♦♦  

STREET  RAILWAY  RISKS 

THE  CHASE-SHAWMUT  FLEXIBLE  RAIL-BOND 

The  accompanying  illustration  shows  a  flexible  rail-bond 
made  by  the  Chase-Shawmut  Company,  of  Boston,  Mass. 

Representatives  of  the  larger  fire  insurance  companies  oper- 
ating in  the  West  have  decided  to  introduce  a  special  system 

of  inspection  for  street  railway  properties.  The  work  will  be 
along  the  same  lines  as  that  which  is  now  carried  on  in  the 
East,  and  the  organization  will  be  similar  to  that  for  the 
Middle  and  Southern  States,  which  now  has  headquarters  in 
New  York  city.  The  work  in  Chicago  will  be  placed  in  charge 
of  a  competent  electrical  engineer,  who  has  had  special  training 

for  this  class  of  inspection.  It  is  the  purpose  of  the  fire  under- 
writers eventually  to  establish  standards  of  construction  for  all 

classes  of  buildings  of  railway  properties  and  for  the  electrical 
wiring  of  these  structures.  Especial  attention  will  also  be 
given  to  the  equipment,  construction  and  wiring  of  cars. 

FLEXIBLE  RAIL  BOND BLOCK  SIGNAL  SYSTEM 

This  bond  is  in  the  form  of  an  arch,  with  a  pair  of  flat  feet, 
which  are  soldered  to  the  rails.    It  is  composed  of  strips  of 

The  accompanying  diagram  illustrates  a  single-track  or 
double-track  block  signal  system  in  which  semaphores  arc  used. 
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operated  automatical!}'  by  the  car,  and  which  has  been  devised 
by  J.  H.  Shurman,  of  Boston. 

Assume  that  a  car  enters  block  No.  i,  to  the  right  in  the 
diagram.    The  current  for  the  car,  the  feeder  tap  energizes 

-  Feeder  Sysf'e 

BLOCK  SIGNAL  SYSTEM  FOR  ELECTRIC  RAILWAYS 

magnet  A,  closing  the  main  feeder  tap  to  main  feeding  tap  to 
block  No.  I,  also  the  signal  circuit,  consisting  of  coil  B  and  its 
duplicate  B^  It  should  be  noted  that  the  near  end  of  block  No. 
2,  which  is  the  left  of  the  diagram,  is  identical  with  the  far  end 
of  block  No.  I — not  shown.  The  coil  A  is  now  short-circuited, 
and  the  full  current  for  the  car  is  supplied  through  the  circuit 
it  has  closed.  The  coil  B  is  so  constructed  in  connection  with 

A  as  to  replace  it  when  A  becomes  short  circuited.  The  sema- 
phores are  now  raised  from  their  gravity  positions,  and  protect 

llie  block  at  either  end,  aiTjd  the  current  reaches  ground  at  the 
far  end  of  the  block. 
When  the  car  leaves  block  No.  i  and  enters  block  No.  2  it 

first  sets  its  signals  in  block  No.  2,  and  then  by  signal  release 
contact  opens  the  signal  circuit  of  block  No.  i;  by  grounding  a 
momentary  current  through  solenoid  C.  This  solenoid  breaks 
the  signal  circuit  and  restores  the  block  to  its  normal  condition. 
If,  however,  a  second  car  should  follow  the  first  car,  the 
solenoid  D  will  be  magnetized  more  or  less,  according  to  the 
amount  of  current  being  used  by  our  special  car. 

The  result  is  that  if  block  No.  i  is  thus  in  use  the  solenoid 

D  acts  as  an  equalizer  and  prevents  the  signal  circuit  opening 
and  thus  prevents  the  arc  which  would  result  in  the  main 
lap  relay. 

As  some  current  must  always  pass  through  the  motor  car 
to  set  tlie  signal,  a  lamp  circuit  can  be  used  if  the  heaters  are 
not  in  use,  or  a  special  circuit  can  be  opened  when  the  motors 
are  not  taking  current. 

yellow  pine  filling.  The  ends  of  the  I-beams  and  side  sills  are 
connected  with  main-end  sills,  with  "U"-shaped  wrought-iron 
forgings,  5^  in.  x  5  ins.,  running  full  length  of  end  sills,  and 
continuing  along  side  sills  and  intermediate  sills  about  12  ins. 

The  headlining  is  of  three-ply  wood, 
all  painted  on  the  back  with  mineral 

paint.  In  the  passenger  part  the  head- 
lining is  painted  a  light  green  with  gold 

decorations ;  the  headlining  in  the  bag- 
gage room  is  painted  a  cream  color  with 

dark  red  decorations,  and  the  woodwork 
is  of  ash,  natural  finish.  The  interior 
finish  is  of  cherry,  rubbed  to  a  dull  finish, 
and  the  trimmings  are  of  extra  heavy 
bronze.  The  cars  are  painted  a  dark  red 
with  gold  lettering,  and  they  present 

altogether  a  handsome,  attractive  ap- 
pearance.    The  Kuhlman  Company  is 

also  building  trail  cars  for  this  company. 

STANDARD  CARS  FOR  YERKES'  UNDERGROUND  RAILWAYS 

In  the  Street  Railway  Journal  of  May  9,  1903,  a  descrip- 
tion was  given  on  page  699  of  the  cars  to  be  used  on  the  Yerkes 

London  Underground  Railways.  The  accompanying  engraving, 
which  arrived  too  late  for  use  in  that  issue,  shows  the  interior 

BAGGAGE  AND  PASSENGER  CAR 

'l"he  accompanying  cut  shows  the  body  of  a  baggage  and  pas- 
senger car  combined,  which  was  built  for  the  Jackson  &  Battle 

Creek  Traction  Company,  by  the  G.  C.  Kuhlman  Car  Com- 
pany. The  car  body  is  40  ft.  long  and  50  ft.  over  the  buffers. 

The  bottom  framing  consists  of  4%-in.  x  73/ -in.  yellow  pine 
sills,  faced  with  continuous  7-in.  x  ̂ -in.  steel  plates.  The  end 
sills  are  of  white  oak,  554  ins.  x  7^  ins.  In  addition  to  this 
there  are  two  intermediate  sills  of  5-in.  I-beams  filled  with 

INTERIOR  OF  CAR,  LONDON  UNDERGROUND 

of  one  of  these  cars.  This  view  is  particularly  interesting 
owing  to  the  novel  seating  arrangements  and  the  use  of  an 
entrance  door  on  each  side.  There  are  four  cross-seats  on  each 

side  of  the  car,  and  longitudinal  seats  from  the  cross-seats  to 
the  end  doors.  There  is  also  a  short  longitudinal  seat  on  each 
side  from  the  side  door  to  the  transverse  seat.  The  rattan  seats, 
which  were  supplied  by  G.  D.  Peters  &  Company,  of  London, 
are  of  the  Hale  &  Kilburn  pattern. 

BAGGAGE  AND  PASSENGER  CAR 
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FINANCIAL  INTELLIGENCE 

Wall  Street,  May  20,  1903. 
The  Money  flarket 

Interest  in  the  immediate  money  situation  centers  in  gold  ex- 
ports and  their  effect.  An  additional  $2,300,000  was  engaged  on 

Monday  for  shipment  to  Europe.  This  had  been  preceded  by 
another  $1,250,000  sent  out  to  South  America  at  the  close  of  last 
week.  The  total  so  far  this  season  now  reaches  over  $6,000,000. 
The  direct  consequences  of  these  exportations  is,  of  course,  a 
heavy  draft  upon  cash  holdings  of  the  local  banks.  But  this  is 
not  the  only  way  in  which  the  transfer  of  capital  to  foreign  coun- 

tries affects  the  market.  Specie  shipments  are  in  fact  only  a  small 
part  of  the  general  process  now  going  on  of  returning  credits 
formerly  borrowed  from  abroad  and  carried  more  or  less  con- 

tinuously for  the  past  twelve  months  in  foreign  markets.  As  these 
loans  are  taken  up  at  home  their  main  result  is  to  expand  our  own 
bank  loan  accounts,  and  the  accompanying  enlargement  of  lia- 

bilities produces  a  shrinkage  of  the  surplus  reserve.  It  is  this 
Ijrocess  which  has  shown  itself  in  the  increase  of  $28,000,000  in  , 
loans  of  the  New  York  banks  during  the  last  three  weeks.  This 
increase  in  loans  and  the  direct  losses  in  cash  caused  a  further  fall 
in  the  surplus  last  Saturday  of  over  $1,000,000,  reducing  that  item 
to  less  than  $9,000,000,  which  is  barely  more  than  the  exceptionally 
low  figure  of  a  year  ago.  In  all  probability  these  influences  will 
continue  to  operate  for  some  little  time  yet.  One  of  the  most 
serious  features  of  the  situation  is  the  check  upon  our  foreign 
trade  totals  due  to  the  diminished  exports  of  cotton,  which  in 
turn  is  referable  to  the  wild  manipulation  now  in  progress 
in  the  cotton  market.  This  makes  it  so  much  more  difficult  for 
settlement  of  foreign  debt  balances  to  be  made  in  other  ways 
save  by  the  shipment  of  gold,  and  it  is  hard  to  see  where  relief  is 
to  come  during  the  immediate  future.  Sterling  rates  have  not 
eased  from  the  export  level,  despite  the  heavy  gold  engagements 
that  have  been  made,  and  the  conclusion  is  that  gold  exports  will 
keep  on  and  will  reach  a  larger  sum  than  seemed  probable  a  short 
while  ago.  It  must  not  be  forgotten,  of  course,  that  in  proportion 
as  bank  reserves  are  being  weakened  at  home  the  position  in  the 
foreign  exchange  is  being  strengthened.  Surplus  reserve  may  be 
kept  down  abnormally  low  during  the  next  few  months,  but  the 
effect  will  be  that  when  autumn  comes,  with  its  trying  financial 
requirements,  this  market  will  be  in  a  position  to  borrow  from 
Europe  much  more  freely  and  safely  than  it  was  a  year  ago. 
Meanwhile  money  rates  on  the  week  are  scarcely  changed.  Call 
money  touched  3  per  cent  yesterday  and  the  day  before,  but  re- 

newals of  call  loans  were  made  at  2^/2  per  cent.  Time  money  is 
firmer,  with  rates  at  4  for  sixty  to  ninety  days  and  4J4  for  six 
months. 

The  Stock  Harket 

The  atmosphere  of  gloom  and  despondency  has  deepened  about 
the  Stock  Exchange  this  week.  Looking  simply  at  immediate 
outside  conditions  it  is  impossible  to  find  an  adequate  explana- 

tion for  the  decline  that  has  occurred  in  prices.  Professional  sell- 
ers of  stocks  have  had  a  good  deal  to  say  about  the  labor  troubles, 

the  gold  exports  and  the  unwholesome  effect  of  the  manipulated 
rise  in  cotton.  But,  putting  these  considerations  beside  the  coun- 

try's prosperity,  the  magnificent  railroad  earnings  and  the  com- 
paratively low  price  level,  they  are  plainly  of  far  less  importance. 

Wall  Street  is  now  seeing  simply  in  an  exaggerated  form  the  same 
sort  of  paralysis  of  the  buying  power  which  it  has  had  occasion 
to  remark  so  frequently  since  the  beginning  of  the  year.  Whether 

or  not  the  real  trouble  lies  in  the  much-discussed  "undigested 
securities,"  is  a  debatable  point.  At  all  events  the  larger  financial 
interests  are  displaying  no  activity  at  all  on  the  buying  side,  and 
it  is  this  more  than  anything  else  which  discourages  purchases  of 
stocks  by  speculators  and  by  capitalists  large  and  small  who 
would  ordinarily  at  such  a  time  be  buying  for  a  rise.  There 
seems  to  be  only  one  outcome  for  this  situation,  and  that  is  for 
stocks  to  sell  at  prices  where  they  will  be  attractive  simply  on 
their  investment  merits.  That  many  of  the  standard  issues  have 
already  reached  the  required  level  is  pretty  evident.  Pennsylvania 
and  St.  Paul  in  particular  arc  down  almost  to  a  5  per  cent  basis. 
Missouri  Pacific  and  Union  Pacific  yield  close  to  4^  per  cent, 
while  among  the  stocks  of  a  lower  class  Atchison  common  may 
be  especially  mentioned  as  yii'ldiiij.;  nearly  5  per  cent.    It  will  tak." 

time  for  purely  investment  purchases,  even  on  these  inviting 
terms,  to  absorb  the  floating  supply  of  stocks;  consequently  the 
market  is  likely  to  continue  unsettled,  with  more  or  less  weak- 

ness, for  some  little  time,  but  when  equilibrium  is  finally  restored 
it  is  hard  to  see  how  it  will  be  on  any  lower  level  than  the  present. 

All  the  local  traction  stocks  have  weakened  along  with  the  rest 
of  the  market.  Metropolitan  has  shown  signs  of  special  pressure 
in  the  interest  of  speculators  who  had  sold  short  at  the  time  the 

company's  affairs  were  being  aired  in  the  law  courts.  A  similar 
demonstration  has  been  made  against  Brooklyn  Rapid  Transit, 
apparently  to  facilitate  the  covering  of  a  short  interest  of  long 
standing  which  based  its  position  on  the  serious  effects  likely  to 
follow  the  payment  by  the  company  of  the  heavy  franchise  tax  as- 

sessment. The  decline  in  Manhattan  no  doubt  reflects  liquidation 
of  speculative  holdings  recently  acquired  on  the  idea  that  the 
stock  was  worth  intrinsically  considerably  higher  prices. 
Chicago 

The  Chicago  traction  market  has  moved  with  considerable  irreg- 
ularity during  the  week.  Recoveries  have  occurred  in  some  quar- 

ters, as,  for  instance,  in  North  Chicago,  which  went  up  two  points 
to  122,  and  West  Chicago,  which  rose  from  62  to  65.  But  in  other 
directions  prices  have  weakened  again.  Metropolitan  Elevated 
common  dropped  from  25  to  23J/2,  and  the  preferred  from 
73  to  69^^;  Northwestern  sold  at  21,  and  Lake  Street  from 
5}/2  down  to  5.  Union  Traction  common  was  unchanged 
at  5,  but  the  preferred  rallied  three  points  to  35.  City 

Railway  (one  odd  lot)  sold  at  204.  Now  that  the  Mueller  munici- 
pal ownership  bill  has  been  approved,  it  is  stated  that  the  com- 

panies concerned  will  at  once  begin  negotiations  with  the  city,  and 
that  they  will  press  their  demands  for  long-term  franchises.  The 
South  Side  Elevated  Company  has  received  all  the  signatures  neces- 

sary from  the  abutting  propertyowners,  which  will  enable  it  to  go 
ahead  with  its  plans  for  improvements  and  extensions.  This  work 
will  be  started  next  August,  and  will  cost  in  the  neighborhood  of 
$5,000,000.  A  third  track  will  be  built  for  express  service,  and 
branches  will  be  built  to  Englewood,  the  Stock  Yards  and  to  the 
lake  in  the  vicinity  of  Fortieth  Street.  It  is  expected  that  the  work 
will  be  completed  within  three  years. 

Philadelphia 

Dealings  in  the  local  Philadelphia  traction  market  this  week 
have  had  no  particular  significance  except  as  they  have  reflected 
the  depressed  feeling  in  speculative  circles  generally.  Prices  have 
gone  lower  in  all  cases,  but  only  on  a  very  small  volume  of  busi- 

ness. The  most  important  incident  of  the  week  was  the  meeting 
of  the  Philadelphia  Rapid  Transit  Company  directors  on  Monday, 
at  which  a  call  was  issued  for  an  additional  $5  assessment  on  the 
stock.  The  sum  involved  is  $3,600,000,  which  will  be  expended  on 
construction  work  in  the  subway  and  on  suburban  lines.  Although 
this  announcement  has  been  expected  for  some  time,  the  price  of 
the  shares  was  offered  down  a  half  point  from  a  week  ago  to 
Union  Traction  lost  also  a  half  a  point  to  46,  but  Philadelphia 
Traction  gained  a  half  to  97.  The  weakness  in  Philadelphia  Com- 

pany stock  continued,  with  an  extreme  loss  of  a  point  to  43.  No 

other  reason  is  assigned  for  this  except  the  speculators'  pretext, that  on  further  consideration  the  recent  annual  statement  was  not 
as  favorable  as  was  thought  at  first.  Quite  a  little  has  been  done 
in  Rochester  Passenger  around  71,  the  buying  coming  apparently 
from  inside  quarters.  American  Railways  was  rather  heavy  at 
47^-2  and  Consolidated  Traction  of  New  Jersey  was  offered  down 
on  small  sales  from  69  to  67^.  In  the  bond  department  the  fea- 

tures were  Electric  People's  Traction  4s  at  99!4  and  99.  People's 
Passenger  4s  at  104,  Union  Traction  of  Indiana  Ss  at  100%  down 
to  iooJ4,  Consolidated  Traction  of  New  Jersey  5s  at  108  and  New- 

ark Passenger  5s  at  116. 

Other  Traction  Securities 

General  speculative  weakness  has  affected  all  the  outside  traction 
markets  during  the  week.  All  save  high-grade  investment  issues 
have  reflected  steady,  selling  chiefly,  however,  on  the  part  of  specu- 

lators who  had  bought  for  a  rise.  In  Boston  the  Massachusetts 
Electric  shares  have  suffered  the  most  of  any.  The  common  stock 
dropped  from  32  to  28^,  and  the  preferred  from  88  to  85,  on  fairly 
large  transactions.  Boston  Elevated  has  held  comparatively  steady 
around  )45/4,  and  so  have  West  End  stocks,  the  connnon  at  9T-)4 
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;ind  tht  preferred  at  112.  In  Baltimore  the  United  Railway  secur- 
ities have  withstood  the  decline  better,  perhaps,  than  might  have 

been  expected.  The  last  sales  recorded  were  at  12^  for  the  stock, 
b8l4  for  the  income  bonds,  and  93^8  for  the  general  mortgage  4s, 
all  of  which  prices  are  but  slightly  changed  from  a  week  ago.  Other 
Baltimore  sales  for  the  week  include  Atlanta  Consolidated  Ss  at 
107,  Knoxville  Traction  5s  at  loi,  and  Norfolk  Street  Railway  5s 
at  lie.  Sales  reported  on  the  New  York  curb  are  as  follows : 
American  Light  &  Traction  common  up  as  high  as  81 and  from 
there  selling  down  to  79,  the  preferred  at  99  to  975^.  and  the  rights 
at  154  and  i^,  Interborough  Rapid  Transit  (full  paid)  at  100  and 
lOi,  Washington  Traction  &  Electric  at  12,  and  New  Orleans  4'/Ss 
at  81  and  81^4. 

Cincinnati  Street  Railway  again  held  the  center  of  the  stage  in 
Cincinnati.  It  opened  the  week  at  135  and  reached  a  low  mark 
"f  i33!'2  the  middle  of  the  week,  then  strengthened  to  I34/^.  Sales 
were  1317  shares.  Toledo  Railway  &  Light  sold  to  extent  of  550 
shares  ranging  from  33  to  34!-j.  Cincinnati,  Dayton  &  Toledo 
ranged  from  34  to  35  on  sales  of  479  shares.  About  200  shares  of 
Detroit  United  sold  at  from  81  to  81  ̂ S.  There  was  a  sale  of  Day- 
inn,  Sijringfield  &  Urbana  preferred  at  82^,  and  one  of  Columbus, 
London  &  Springfield  at  72^-s.  being  the  first  sales  in  some  time  for 
liie  Appleyard  interurbans.  Bond  market  was  active,  total  sales 
lieing  about  $86,000  worth.  Northern  Ohio  Traction  4s  are  agam 
attracting  attention  and  $21,000  worth  sold  at  62j<^  and  63.  Cincin- 

nati, Dayton  &  Toledo  5s  ranged  from  84'^  to  86;  $9,000  worth 
selling.  Zanesville  5s  and  Columbus,  Delaware  &  Marion  5s  con- 
linued  in  good  demand  at  loi.  Miami  &  Erie  canal  bonds  showed 
a  decline,  $12,000  worth  selling  at  57  and  58. 

Miami  &  Erie  bonds  featured  in  Cleveland,  two  blocks  selling  at 
56  to  58.  Western  Ohio  5s  brought  80,  several  points  lower  than 
usual.  Western  Ohio  stock  declined  to  22,  the  lowest  in  many 
months.  Lack  of  news  relative  to  consolidation  of  through  Cincin- 

nati-Toledo system  seems  to  account  for  declines  in  Western  Ohio 
and  Cincinnati,  Dayton  &  Toledo.  Northern  Ohio  Traction  &  Light 
sold  at  23^^,  a  fraction  lower ,  than  last  sales.  Detroit  United 
brought  81  and  Lake  Shore  preferred  50>4,  which  is  a  pronounced 
decline.  There  were  declines  in  offerings  for  Aurora,  Elgin  &  Chr 
cago  preferred,  due  to  the  report  that  the  semi-annual  interest  will 
be  passed.  Large  blocks  of  this  stock  sold  at  $91  a  short  time  ago, 
hut  last  week  it  was  offered  at  $80  with  one  lot  offered  at  $75. 

Security  Quotations 
The  following  table  shows  the  present  bid  quotations  for  ihv 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week  ; 

Closing  Bid 
May  14    May  21 
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Closing  Bid 
May  14  May  21 Toledo  Railway  &  
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Twin  City,  Minneapolis  

(common)                                                112%  1U3 

United  Railways,  St.  Louis,  

4s                                                      86  84% 
United  Railways,  St.  Louis  

(preferred)                                          78  77 

Union  Traction   

(Philadelphia)                                                      46V2  45% 

a  Asked. 

Iron  and  Steel 

.\lthough  last  week's  reports  of  a  cut  in  steel  billets  were 
promptly  and  effectually  denied,  there  is  no  doubt  that  condi- 

tions in  the  lower  branches  of  the  industry  are  less  satisfactory 

I'rom  the  standpoint  of  the  seller  than  in  some  time  past.  It  is  not 
so  nuich  the  reduction  in  pig-iron  prices  that  has  already  occurred. 
I:iut  rather  a  fear  that  a  still  further  reaction  is  impending,  which 
nijw  occasions  solicitude.  The  pig-iron  market  will  probably  con- 

tinue unsettled  until  the  Steel  Corporation,  which  is  the  principal 

consuming  interest,  places  its  order  for  the  second  half  year's  re- 
quirements. Whatever  terms  are,  fixed  in  this  order  will  doubtless 

determine  the  true  price  level  for  the  future.  It  is  expected  that 
the  bids  from  this  quarter  will  be  announcd  very  shortly.  The 

'Tron  Age"  sums  up  the  situation  by  saying  that,  while  there  is  no 
ground  for  uneasiness,  a  general  readjustment  of  prices  is  neces- 

sary to  take  account  of  the  fact  that  production  has  now  pretty 
well  reached  the  titmost  limits  of  consumptive  demands.  Quota- 

tions are  as  follows:  Bessemer  pig-iron  $20.85,  Bessemer  Steel 
$30.50,  and  steel  rails  $28. 

Metals 
Quotations  for  the  leading  metals  are  as  follows:  Copper  14^^ 

to  J 5  cents,  tin  29->s  cents,  lead  4%  cents,  and  spelter  SV2  cents. 

REPORTS OF  THE   MANHATTAN  COMPANY  FOR  THE 

QUARTER  AND  NINE  MONTHS 

The  report  of  the  Manhattan  Elevated  Railway  Company  for 
the  quarter  ending  March  31,  1903,  was  filed  with  the  Railroad 
Commissioners  on  May  15.  It  shows  gross  earnings  of  $3,230,- 
064,  an  increase  of  $351,826  as  compared  with  the  same  period 
last  year;  operating  expenses  of  $1,464,128,  an  increase  of  $63,750. 
leaving  net  earnings  of  $1,765,936,  an  increase  of  $288,078.  After 
payment  of  interest  on  bonds,  taxes,  &c.,  there  was  left  a  net  in- 

come of  $1,132,461.  The  dividend  this  quarter  was  $966,000,  an 
increase  of  $486,000  over  last  year,  and  after  it  was  paid  there  was 
a  surplus  for  the  three  months  of  $166,461,  a  decrease  of  $294,999 
from  last  year.   The  figures  in  detail  follow; 

Quarter  ended  March  31  ■  1903  1902 
Gross  leceipts   $3,230,064  $2,878,236 
Operating  expenses    1,464,128  1,400,378 

Earnings  from  operations   $1,765,936  $1,477,858 
Receipts  from  other  sources   110,097  121, 937 

Gross  income   $1,876,033  $1,599,795 
Interest  and  taxes   743.57^  658,335 

Net  earnings   1,132,461  $941,460 
Dividend    966,000  480,000 

Surplus    $166,461  $461,460 
Passengers  carried   65,193,975  58,037,249 

Nine  menths 
Gross  receipts   $8,936,549  $7,808,661 
Operating  expenses   4,158,704  4,117,479 

Earnings  from  operation   $4,777,845  $3,691,182 
Receipts  from  other  sources   256,672  514.513 

Gross  income   $5,034,517  $4,205,695 
Interest  and  taxes   2,136,295  2,043,821 

Net  earnings   $2,898,222  $2,161,874 
Dividends    2,718,000  1,440,000 

Surplus    $180,222  $721,874 

Passengers  carried  180,481,586  157,560,097 
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AFFAIRS  OF  THE  LEHIGH  VALLEY  TRACTI0N;1C0MFANY 

The  appointment  of  receivers  for  the  Lehigh  Valley  Traction 
Company,  which  was  announced  in  the  Street  Railway  Journal 
of  May  9,  will  make  it  possible  to  adjust  the  affairs  of  that  property 
and  enable  those  interested  in  its  development  to  make  arrange- 

ments for  carrying  on  the  business  to  better  advantage.  The  com- 
pany has  been  visited  with  a  series  of  disasters  during  the  last  three 

years,  any  one  of  which  was  sufficient  to  cripple  an  ordinary 
organization,  but  the  fact  that  it  has  survived  the  ordeal  and  is 
reported  by  the  receivers  to  be  in  really  good  condition,  is  accepted 
as  evidence  that  the  system  has  elements  of  great  value. 
The  first  serious  trouble  encountered  was  in  the  loss  of  the 

services  of  Albert  Johnson,  whose  death  occurred  in  July,  igoi. 
At  that  time  the  common  stock  of  that  company  was  paying  an- 

nually 4  per  cent.  The  following  fall  the  power  house  was  flooded 
and  the  road  had  to  cease  operation  for  a  week.  Then  came  another 
rtood,  and  the  power  houses  were  not  only  disabled,  but  three 
bridges  across  the  Lehigh  River  were  washed  out,  which  prac- 

tically cut  the  system  in  two.  Shortly  after  this,  the  electric  light 
power  house  was  destroyed  by  fire.  The  coal  strike  during  the 
last  year  raised  the  price  of  coal  for  the  company  from  90  cents 
to  $9  per  ton.  All  of  these  catastrophes  came  on  the  company 
within  the  last  eighteen  months,  and  it  has,  moreover,  contracted 
an  unfunded  debt  of  about  $1,000,000. 

To  prevent  hostile  creditors  from  making  application  for  a  re- 
ceiver and  causing  the  company  embrassment,  application  was  made 

on  May  2,  by  A.  L  DuPont,  John  B.  Hoefgen  and  Tom  L.  Johnson, 
through  their  attorney,  John  G.  Johnson,  of  Philadelphia,  for  a 
receiver,  and  on  May  4  Judge  McPherson  appointed  Robert  E. 
Wright,  C.  M.  Bates  and  George  W.  Norris  receivers  for  the 
Lehigh  Valley  Traction  Company,  and  Robert  E.  Wright,  C.  M. 
Bates  and  Robert  W.  Leslie  for  the  Philadelphia  &  Lehigh  Valley 
Traction  Company.  The  latter  company  operates  the  line  between 
Allentown  and  Philadelphia. 

The  books  show  that  the  Lehigh  Valley  Traction  Company,  up  to 
April  I,  not  only  earned  operating  expenses,  rental  and  fixed 
charges,  but  that  5  per  cent  was  earned  on  the  $1,000,000  of  un- 

funded debt,  and  2  per  cent  on  the  common  stock.  A  stockholder 
who  has  been  interested  in  the  property  from  the  beginning,  and  is 
therefore  familiar  with  the  situation,  said: 

"Taking  into  consideration  that  May,  June,  July,  August  and 
September  are  the  best  months  in  the  year  for  all  street  railways, 
it  is  a  conservative  estimate  that  the  company  will  earn  by  Dec.  i, 
1903,  between  4  per  cent  and  S  per  cent  on  the  common  stock,  after 
paying  operating  expenses,  rentals  and  fi.xed  charges ;  in  other 
words,  the  company  is  absolutely  solvent,  and  the  reason  for  ap 
pointing  receivers  and  selecting  gentlemen  who  are  friendly  to 
the  company,  is  to  give  them  time  to  have  the  $1,000,000  debt 
funded  and  place  the  affairs  of  the  company  in  proper  condition." 

 ♦♦♦  

CONSOLIDATION  OF  CLEVELAND  COMPANIES 

The  long-talked-of  consolidation  of  the  Cleveland  Electric 
Railway  Company  and  the  Cleveland  City  Railway  Company, 
which  control  all  the  city  lines  at  Cleveland,  Ohio,  appears  close 
at  hand.  Meetings  of  the  directors  of  both  companies  have  been 
held  within  the  past  week  and  semi-official  statement  has  been 
made  that  articles  of  agreement  for  the  consolidation  will  be 
signed  at  once  by  directors  of  both  companies.  Absolutely  noth- 

ing of  an  official  nature  has  been  given  out,  but  on  high  authority 
it  is  said  that  the  basis  of  consolidation  will  be  at  100  for  Cleve- 

land Electric  shares  and  130  for  Cleveland  City  shares,  and  that 
the  consolidated  company  will  be  capitalized  at  $23,500,000  and 
will  issue  universal  transfers,  but  there  will  probably  be  no  reduc- 

tion in  fare  as  originally  proposed  by  the  promoters  of  the  con- 
solidation. The  latter  desired  to  sell  seven  tickets  for  25  cents, 

instead  of  eleven  for  50  cents,  the  present  rate,  in  order  to  dis- 
courage the  construction  of  a  system  of  3-cent-fare  lines,  in  which 

Mayor  Johnson  is  credited  with  being  largely  interested.  Senator 
Hanna,  president  of  the  Cleveland  City  Company,  opposed  a  re- 

duction of  fare  at  this  time,  in  order  that  the  companies  might 
have  lower  fares  to  offer  in  return  for  a  renewal  of  franchises 
when  the  latter  expire. 

The  Cleveland  Electric  Railway  Company  was  organized  in 
1893,  and  was  the  consolidation  of  the  Broadway  &  Newburg 
Street  Railroad  Company,  East  Clevelartd  Railroad  Company, 
Brooklyn  Street  Railroad,  and  the  South  Side  Street  Railroad. 
It  owns  136  miles  of  track,  and  its  authorized  capital  is  $13,000,000. 
It  has  a  funded  debt  of  $4,350,000.  The  directors  and  officers  are: 
Horace  E.  Andrews,  president;  R.  A.  Harman,  vice-president; 
J.  H,  Davies,  secretary;  George  S.  Russell,  treasurer;  John  J. 

Stanley,  general  manager;  Myron  T.  Herrick,  Calvary  Morris, 
Charles  L.  Peck  and  James  Parmalee. 
The  Cleveland  City  Railway  Company  was  also  formed  under 

the  laws  of  Ohio  in  1893.  It  owns  84  miles  of  track.  It  was 
formed  by  the  consolidation  of  the  Cleveland  City  Cable  Company 
and  the  Woodland  Avenue  &  West  Side  Railway  Company.  It 
has  an  authorized  capital  stock  of  $9,000,000,  of  which  $7,600,000 
has  been  issued,  and  has  a  funded  debt  of  $2,000,000  on  Cleveland 
City  Cable  Railway  mortgages.  The  directors  and  officers  are: 
Marcus  A.  Hanna,  president;  Christopher  F.  Emery,  vice-presi- 

dent; John  Ehrhadt,  secretary  and  treasurer;  Leland  W.  Prior, 
Robert  R.  Rhodes,  William  B.  Sanders,  Charles  A.  Otis,  Jr.,  J. 
TTomer  Wade,  George  G.  Mulhern  and  Horace  E.  Andrews. 

IMPROVEMENTS  IN  JAMESTOWN,  N.  Y. 

Plans,  for  electric  railway  development  in  the  vicinity  of  James- 
town, N.  Y.,  finely  situated  in  the  beautiful  Lake  Chautauqua  dis- 

trict, are  rapidly  being  perfected.  The  city,  according  to  present 
plans,  is  to  be  connected  with  Warren  and  Youngville,  Pa.,  and 
Celeron  and  Lakewood,  N.  Y.,  by  the  construction  of  new  lines,  and 
the  conversion  to  electricity  of  an  existing  steam  railroad  will 
furnish  an  extremely  attractive  connection  with  Lake  Chautauqua. 
In  addition,  the  Jamestown  Street  Railway,  which  controls  the  local 
lines,  is  completing  improvements  that  will  give  additional  facilities 
for  travel  within  the  city  limits. 
The  Jamestown  Company  has  relaid  its  north  side  loop  with 

heavy  steel  rails,  and  now  has  well  under  way  the  construction  ot 
a  new  south  side  loop.  This  loop  will  open  up  a  new  part  of  th* 
city,  which  has  long  needed  street  car  facilities. 

The  Jamestown  &  Chautauqua  Electric  Railway  Company,  which 
i:,  under  the  same  management  as  the  Jamestown  Street  Railway 
Company,  began  on  May  11,  the  construction  of  its  proposed  road 
between  Celeron  and  Lakewood.  Celeron,  situated  on  the  shore 
of  Chautauqua  Lake,  is  a  pleasure  ground  which  the  railway  com- 

pany conducts.  The  new  road,  it  is  understod,  will  use  the  tracks 
of  the  Jamestown  Street  Railway  Company  to  Celeron.  The  plan 

is  eventually  to  extend  the  road  to  "Later  On,"  a  summer  resort, 
where  it  will  connect  with  the  present  railway  to  Lakewood.  This 
will  give  the  company  a  line  to  Lakewood  by  the  way  of  Celeron, 
and  will  form  a  loop  with  the  Ashville  Avenue  line.  The  cars  from 
Lakewood  and  Chautauqua  will  be  run  by  the  way  of  Celeron,  and 
the  loop  will  be  used  for  city  traffic.  The  company  experienced  con- 

siderable difficulty  in  securing  a  franchise  through  Lakewood,  but 
as  a  result  of  the  granting  of  the  franchise  the  road  will  now  be 
rushed  through  to  Chautauqua,  about  14  miles  further  up  the  lake. 

It  is  stated  that  the  Jamestown,  Chautauqua  &  Lake  Erie  Railway 
Company,  whose  tracks  skirt  the  eastern  side  of  Lake  Chautauqua 
for  the  distance  of  about  twenty-two  miles,  its  entire  length,  will 
adopt  electricity  as  motive  power  for  its  passenger  trains,  reserving 
steam  as  the  motive  power  for  its  freight  business.  The  rumor  is 
that  the  electric  cars  will  run  to  Chautauqua,  but  as  this  would 
necessitate  the  building  of  quite  a  stretch  of  road,  it  is  more  than 
likely  that  the  tracks  would  only  be  used  to  Point  Chautauqua,  and 
that  the  passengers  would  be  carried  across  the  lake  to  Chautauqua 
by  boat,  as  the  railway  company  also  controls  a  line  of  steamers. 

The  Warren-Jamestown  Electric  Railway  is  another  project  that 
is  now  well  under  way.  It  is  connected  with  the  Warren,  Pa., 
street  railway  system,  and  will  be  built  from  the  termination  of  the 
tracks  of  that  company  at  North  Warren  to  Jamestown,  following 
the  valley  of  Conewango  for  the  greater  part  of  the  way.  It  will 
enter  the  city  on  Foote  Avenue,  thence  to  Brooklyn  Square,  form- 

ing a  loop  with  the  end  of  the  line  in  front  of  the  Humphrey 
House.  Work  on  the  Warren-Jamestown  line  has  been  com- 

menced at  the  Warren  end. 
Another  important  electric  railway  enterprise  which  is  in- 

cubating, is  what  is  known  as  the  Warren  &  Youngsville  road. 
It  is  backed  by  Warren  capital,  and  is  intended  primarily  to  con- 

nect Warren  with  the  thriving  inland  borough  of  Sugar  Grove.  It 
is  not  thought  for  a  moment,  however,  that  Youngsville  or  Sugar 
Grove  will  be  the  terhiinus  of  the  line.  It  is  known  that  the  com- 

pany has  surveyed  a  line  from  Sugar  Grove  to  Panama,  and  thence 
to  Chautauqua.  It  is  also  rumored  that  the  road  will  be  extended 
to  North  East  to  connect  with  the  line  to  Erie  and  other  points 
in  Pennsylvania.  This  road  will  run  through  one  of  the  richest 
farming  dairying  sections  of  Western  New  York  and  Pennsyl- 

Owing  to  the  many  races  which  have  taken  place  recently  be- 
tween the  cars  of  the  Aurora,  Elgin  &  Chicago  Electric  Railway 

and  the  trains  of  the  steam  railroads  which  are  paralleled  by  it 
the  latter  companies  have  issued  strict  orders  to  their  engineers  for- 

bidding them  to  indulge  in  racing  hereafter.  It  is  said  that  the 
eleclric  cars  frequently  outr.nn  the  steam  trains. 
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STRIKE  AT  BRIDGEPORT 

The  lines  of  the  Connecticut  Railway  &  Lighting  Company  in 
Bridgeport,  Derby,  Woodmont,  Fairfield,  Stratford,  Southport 
and  Westport  are  tied  up  through  a  strike  of  the  employees 
which  was  declared  on  May  15.  The  strike  had  been  threatening 
for  months,  and  its  declaration  seems  to  be  merely  the  result  of 
the  machinations  of  the  representatives  of  the  Amalgamated  As- 

sociation of  Street  Railway  Employees  of  America.  The  repre- 
sentatives of  that  body,  thoroughly  incensed  at  the  turn  affairs 

took  shortly  after  the  declaration  of  the  strike  on  the  company's 
lines  in  Waterbury  and  vicinity,  threatened  at  the  time  the  strike 

was  on  there  to  tie  up  all  of  the  company's  lines  in  Connecticut. 
But  realizing  that  even  Connecticut  public  opinion — if  there  is 
such  a  thing — would  revolt  at  such  a  proceeding,  or  feeling  that 
its  hands  were  full,  the  association  has  waited  until  now  to  carry 
out  its  threat. 

Six  weeks  ago  the  employees  of  the  company  submitted  to  J.  E. 

Sewell,  the  company's  general  manager,  a  demand  for  recogni- 
tion of  the  union,  a  flat  wage  rate  of  cents  an  hour,  abolish- 

ment of  "swing"  runs,  a  maximum  work  day  of  ten  hours,  the 
employment  of  a  sufficient  number  of  extra  men  to  allow  each 
regular  man  a  day  off  each  week,  a  choice  of  runs  by  the  men, 
according  to  seniority,  and  a  few  other  unimportant  privileges. 
These  demands  the  company  considered  carefully,  and  after  some 
deliberation  agreed  to  meet  a  committee  at  any  time  in  reference 
to  grievances  and  agreed  to  increase  the  pay  of  the  men.  The 
company  flatly  refused,  however,  to  yield  to  the  demand  for  recog- 

nition of  the  union. 
No  reply  was  made  by  the  men  to  the  overtures  of  the  com- 

pany until  May  14,  when  the  previous  request  was  converted  into 
a  demand,  with  an  added  condition  for  the  reinstatement  of  a 

discharged  motorman.  It  was  at  4  o'clock  in  the  afternoon  that 
General  Manager  Sewell  received  the  communication  of  the  men, 
the  threat  being  made  that  unless  a  favorable  reply  was  received 

by  7  o'clock  the  same  evening  a  strike  would  be  declared.  Mr. 
Sewell  replied  at  once  that  the  company  would  stand  upon  the 
proposition  it  had  already  made,  but  would  agree  to  investigate 
the  case  of  the  discharged  motorman  for  whom  the  men  de- 

manded reinstatement.  Early  the  next  morning  a  strike  was 
declared. 
From  the  beginning  the  company  did  everything  reasonable 

to  avert  trouble,  and  the  fairness  with  which  it  dealt  with  the 
men  can  be  realized  from  the  fact  that  it  made  no  effort  to  run 
any  cars  on  Friday,  May  15,  although  it  had  applications  from 
twenty-five  of  the  strikers  for  reinstatement.  The  company  even 
went  so  far  as  to  inform  a  committee  of  the  strikers  that  it  would 
make  no  effort  to  run  any  cars  until  after  a  conference  arranged 
for  the  afternoon  had  been  held. 

When  the  strikers'  committee  met  General  Manager  Sewell  of 
the  company  at  his  office  that  afternoon  the  men  declared  that 
they  represented  the  Bridgeport  branch  of  the  Amalgamated  As- 

sociation of  Street  Railway  Employees  of  America.  Mr.  Sewell 
informed  the  men  that  he  would  do  no  business  with  the  repre- 

sentatives of  the  Amalgamated  Association,  but  that  he  was  will- 
ing to  deal  with  the  men  as  a  committee  of  employees  and  talk 

the  situation  over  with  a  view  toward  a  settlement.  The  com- 
mittee insisted  upon  recognition,  but  Mr.  Sewell  remained  firm 

and  all  further  negotiations  ceased. 
Within  an  hour  after  the  conference  the  company  had  six  cars 

running  between  Bridgeport  and  Stratford,  the  nearest  suburb  on 
the  east  of  the  city.  The  presence  of  former  members  of  the 
union  on  the  cars  was  a  surprise  to  the  strikers.  The  men  who 
returned  to  work  say  that  at  the  last  meeting  they  voted  against 
a  strike  because  they  are  satisfied  with  their  treatment  at  the 
hands  of  the  company. 
The  service  started  on  Friday  was  extended  and  continued  on 

Saturday  without  any  disturbance,  but  on  Sunday  the  city  was 
the  scene  of  violent  disorder.  In  a  riot  at  the  Barnum  Avenue 
car  houses,  precipitated  by  sympathizers  of  the  striking  trolley- 
men,  twelve  strike  breakers  were  injured  severely  by  being  struck 
by  cobblestones,  and  several  spectators,  including  Mayor  Mulvi- 
hill,  were  more  or  less  bruised.  The  eastern  part  of  the  city  was 
in  a  state  of  riot  for  several  hours.  There  was  no  show  of  vio- 

lence until  noon.  As  each  car  reached  the  car  houses  near  the 
end  of  the  line  volleys  of  stones  were  showered  upon  it.  The 
non-union  workmen  were  routed  and  the  peace  officers  assembled 
and  made  a  vain  effort  to  disperse  the  crowd  without  force  of 
arms.  The  Mayor  arrived  on  the  scene  an  hour  after  the  rioting 
had  begun,  and  he  was  greeted  with  cheers.  Availing  himself  of 
the  opportunity  he  boarded  a  car  and  made  a  plea  for  order.  The 
rioters  listened  to  him  but  did  not  heed  his  advice,  and  they  at- 

tacked the  next  car  that  came  along.  General  confusion  followed, 
and  during  the  disorder  several  pistol  shots  were  fired.    It  was  at 

this  juncture  that  the  Mayor  was  struck  on  the  head  with  a  stone. 
A  feature  of  the  disturbances  was  a  clash  of  authority  between 

the  Mayor  and  the  Sherift"'s  deputies,  in  consequence  of  which the  Sheriff  threatened  to  supersede  the  Mayor  in  control  of  the 
city.  The  Mayor  interfered  with  the  deputies  who  were  arresting 
a  stone  thrower,  demanding  that  the  offender  be  released. 
Monday  was  a  day  of  quiet  and  interest  .shifted  to  the  attitude 

of  Dennis  Mulvihill,  the  city's  union  labor  Mayor.  Mr.  Mulvihill 
has  been  forced  to  promise  to  keep  hands  off  and  let  the  police 
department  assume  full  charge  of  mobs  in  future.  The  service  on 
Monday  morning  was  limited,  but  in  the  afternoon  operations 
were  resumed  on  nearly  all  the  lines.  During  the  day,  thougfi 
there  was  no  casualty,  between  fifteen  and  twenty  arrests  were 
made  on  minor  offenses. 

PRICE  PAID  FOR  A  FRANCHISE  IN  _  LOS  ANGELES 

An  electric  railway  franchise  for  about  2  miles  of  street  through 
a  hilly  residence  district  of  Los  Angeles,  Cal.,  has  been  sold  by 
the  City  Council  for  the  startling  sum  of  $110,000.  The  purchaser 
was  G.  G.  Johnson,  supposed  at  the  time  to  represent  Senator 
W.  A.  Clark,  of  Montana,  who  recently  bought  the  Los  Angeles 
Traction  Company,  and  announces  that  he  will  compete  with  the 
Huntington-Hellman  syndicate  on  the  basis  of  a  3-cent  fare,  pro- 

vided his  extensive  schemes  are  in  no  way  blocked.  Senator 
Clark  acknowledges  that  it  was  his  money  that  bought  the  $110.- 
000  franchise,  but  persistently  denies  that  E.  H.  Harriman,  of  the 
Southern  Pacific,  is  in  any  way  associated  with  him.  The  struggle 
over  the  franchise  was  a  contest  for  supremacy  in  which  H.  E. 
Huntington  was  at  any  rate  temporarily  worsted. 
Beginning  at  Sixth  Street  and  Figueroa  Street,  the  franchise 

covers  Figueroa  Street  to  Fifth  Street,  to  Bixel  Street,  to  Sixth 
Street,  to  Benton  Boulevard,  and  is  for  thirty-seven  years.  It 
contains  a  third-rail  privilege,  requires  not  less  than  60-lb.  rail, 
provides  for  a  fare  not  exceeding  5  cents  and  stipulates  that  the 
entire  road  must  be  completed  in  three  years,  one-third  of  the 
work  to  be  done  in  one  year.  Such  is  the  franchise  that  sold  at 
the  rate  of  $55,000  a  mile.  When  the  franchise  was  offered  for 
sale  at  the  request  of  Mr.  Huntington,  the  opening  of  bids  dis- 

closed the  fact  that  the  Los  Angeles  Railway  Company  bid  $2,500. 
G.  G.  Johnson  bid  $2,500,  and  W.  S.  Hook,  of  the  Los  Angeles 
Traction  Company,  bid  $5,000.  Then  they  began  to  raise  their 
bids  at  least  10  per  cent.,  according  to  law,  until  Mr.  Hook 
dropped  out  at  $10,000.  Thereupon  Mr.  Huntington  and  Mr. 

Johnson  kept  raising  each  other's  bid  until  Mr.  Johnson  made  it 
$82,500;  then  Mr.  Huntington  bid  $100,000.  This  was  Mr.  Hunt- 

ington's last  bid,  and  Johnson  had  to  take  the  franchise  at  $110,- 000. 
Now  Mr.  Huntington  openly  asserts  that  the  franchise  cannot 

be  worth  more  than  $10,000,  and  that  his  own  lofty  bidding  was 
due  to  excitement  and  eagerness  not  to  be  defeated.  Not  to  be 
entirely  undone,  he  has  applied  to  the  Council  for  a  franchise 
along  Orange  Street,  paralleling  the  Johnson  franchise. 
On  May  11  Mr.  Johnson  filed  a  $20,000  bond  for  the  specific 

performance  of  the  franchise,  having  paid  the  entire  amount  of 
$110,000  into  the  city  treasury  within  twenty-four  hours  after  his 
final  bid.  On  the  day  the  bond  was  filed  and  approved  a  longer 
and  more  valuable  franchise  was  offered  on  Twelfth  Street,  but 
Mr.  Johnson  occasioned  much  surprise  by  not  bidding.  Mr. 

Huntington's  solitary  bid  of  $2,500  was  rejected  as  being  too  low.   

THE  STRIKE  ON  THE  SUBWAY  IN  NEW  YORK 

The  strike  of  the  laborers  at  work  on  the  New  York  Subway 
has  been  broken.  On  Monday,  May  11,  John  B.  McDonald,  the 
subway  contractor,  delivered  his  ultimatum  to  the  men,  that  un- 

less the  excavators  and  rockmen  returned  to  work  by  Tuesday 
morning.  May  12,  their  places  would  be  filled  at  once.  The  men 
decided  not  to  return  to  work  pending  arbitration,  and  Mr.  Mc- 

Donald, true  to  his  word,  immediately  secured  other  help.  At 
first  the  force  to  resume  work  was  very  small,  but  it  has  been 
steadily  increased  until  on  Monday,  May  16,  the  announcement 
was  made  that  60  per  cent  of  the  regular  force  was  at  work.  The 
entire  route  of  the  subway  is  protected  by  the  police,  and  the  re- 

serves are  held  in  readiness  for  sudden  call.  There  has  been 
some  disorder,  but  the  police  have  promptly  quelled  all  disturb- 

ances. Fear  was  entertained  at  one  time  that  the  strike  would 
seriously  delay  the  completion  of  the  subway,  but  Mr.  McDonald 
says  "the  opening  of  the  tunnel  will  not  be  delayed  a  minute  by 
the  strike."  Asked  about  the  condition  of  the  main  power  house 
of  the  subway,  at  Eleventh  Avenue  and  Fifty-Ninth  Street,  the 
contractor  said  the  building  had  been  delayed  a  good  deal  by  the 
ironworkers'  strike,  but  he  expected  it  to  be  easily  completed  on time. 
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ATTEMPT  TO  REPEAL  CONNECTICUT  LAW  FAILS 

The  attempt  to  repeal  the  general  railroad  law  of  Connecticut 
has  been  abandoned.  The  struggle  was  between  the  steam  and 
electric  railroads  combined  against  steam  and  electrics  combined, 
thus  making  the  fight  different  from  those  heretofore  waged  at 
Hartford.  The  plan  was  to  repeal  the  law  so  as  to  close  the  door 
to  any  further  extension  of  facilities  for  travel  and  transporta- 

tion, except  such  as  might  be  especially  authorized  by  act  of  the 
Legislature.  Ever  since  March,  when  the  bill  to  repeal  the  law  went 
before  the  joint  judiciary  committee,  the  lobbyists  have  been  at 
work.  It  is  said  that  the  Senate  had  been  successfully  won  over, 
but  the  House,  more  directly  representing  the  people  of  the  State, 
and  especially  the  farmers,  would  not  consent  to  the  proposed 
change.  As  previously  stated  in  the  Street  Railway  Journal,  in 
this  struggle  the  resident  steam  and  electric  railways  were  arrayed 
against  the  Middletown  &  New  Haven  Railroad,  Middletown  & 
Hartford  Railroad,  Vermont  Central  Railroad  and  some  of  the 
smaller  electric  interests.  The  struggle  was  really  precipitated  by 
the  Middletown  &  New  Haven  and  Middletown  &  Hartford  com- 

panies, which,  promoted  by  the  same  interests,  plan  to  build  a  third- 
rail  line  between  Middletown  and  New  Haven  and  Middletown  and 
Hartford,  respectively.  Under  the  present  laws  these  companies  have 
the  right  to  condemn  land  and  build  the  proposed  lines.  By  some  it 
was  claimed  that  the  measure  simply  was  one  of  protection  to  re- 

strain undue  development.  But  other  ways  than  complete  restraint 

probably  will  be  found  for  checking  "undue"  development,  if  such 
measures  really  are  needed. 

AN  OHIO  LAW  DECLARED  UNCONSTITUTIONAL 

The  Superior  Court  has  declared  unconstitutional  the  curative 
act  in  the  municipal  code  law  passed  at  the  recent  special  session 
of  the  Ohio  Legislature.  The  court  also  held  the  one-year  statute 
of  limitations  for  suits  to  test  public  franchises  and  contracts  as 
invalid.  The  decision  was  rendered  in  the  case  of  Theodore  Horst- 
man  as  a  taxpayer  to  enjoin  the  Cincinnati  Street  Railway  Com- 

pany from  operating  one  of  its  lines.  The  curative  act  was  passed 
to  strengthen  the  fifty-year  franchise  under  which  the  lines  of  the 
Cincinnati  Street  Railway  Company,  now  leased  to  the  Cincinnati 
Traction  Company,  were  constructed.  The  court  holds  the  cur- 

ative clause,  which  was  intended  to  cure  the  constitutional  defects 
of  the  Rogers  law,  to  be  unconstitutional.  Before  the  special  ses- 

sion of  the  Legislature,  the  Rogers  law  was  held  unconstitutional 
by  the  Superior  Court.  An  amended  petition  v/as  filed  which  was 
demurred  to  by  Horstman.  Then  the  Legislature  passed  the  cura- 

tive clause,  which  is  now  knocked  out  by  the  court.  The  court 
says:  "Streets,  municipalities,  and  street  railway  franchises  are 
all  subjects  of  a  general  nature.  Such  a  grant  must  be  by  law 
which  operates  uniformly  throughout  the  State.  Otherwise  it 
would  be  in  violation  of  article  2,  section  26,  of  the  Constitution  of 
the  State,  wh^ch  declares  all  laws  of  a  general  nature  shall  be 
uniform  in  their  operation  throughout  the  State." 

The  case  is  to  be  taken  to  the  Supreme  Court  for  final  adjust- 
ment. 

 *^  

AN  IMPORTANT  DECISION  IN  PENNSYLVANIA 

The  Supreme  Court  of  Pennsylvania  has  just  decided  that  when 
a  street  railway  company  is  incorporated  under  the  Focht-Emory 
law  of  1901  it  has  absolute  control  and  possession  of  all  streets  and 
highways  set  forth  in  its  articles  of  association  or  in  subsequent 
extensions  until  two  years  after  the  date  of  its  incorporation,  and 
for  a  much  longer  period,  if,  in  the  meantime,  it  has  obtained  the 
consent  of  local  authorities. 

The  Coatesville  &  Downington  Street  Railway  Company  was  in- 
corporated June  10,  1901,  to  construct  and  operate  over  certain 

streets  in  Downington  and  West  Chester  and  Ijetween  Coatesville 
and  Downington.  About  eleven  months  afterward  the  Wesi 
Chester  Street  Railway  Company  adopted  certain  extensions,  a 
large  portion  of  which  were  over  the  roads  or  portions  of  the  roads 
laid  out  by  the  Coatesville  &  Downingtown  Company  and  its 
allied  roads.  Before  the  West  Chester  Street  Railway  Company 
had  procured  local  consents  in  the  boroughs  of  Downington  and 
Coatesville  the  Coatesville  &  Downington  Street  Railway  Company 
applied  to  the  Court  of  Common  Pleas  to  prevent  its  procuring 
these  consents  and  further  prevent  the  West  Chester  Street  Rail- 

way Company  from  being  built.  A  preliminary  injunction  was 
granted  by  the  Court  of  Common  Pleas,  and,  subsequently,  by  an 
opinion  of  Judge  Ralston,  the  injunction  was  dissolved  upon  the 
ground  that  "the  plaintiff,  not  having  obtained  the  consent  of  local 
authorities  to  construct  their  road,  were  not  in  a  position  to  obtain 
an  injunction  against  the  defendant." 
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THE  THREE-CENT  FARE  BUBBLE  IN  CLEVELAND  AGAIN 

Mayor  Tom  L.  Johnson,  of  Cleveland,  has  started  on  a  second 
campaign  for  the  establishment  of  three-cent  fare  lines  in  Cleve- 

land. Eleven  communications  were  submitted  to  the  Council  at  a 
late  meeting,  asking  the  city  to  establish  eleven  street  railway 
routes  in  the  city.  All  of  the  communications  were  from  repre- 

sentatives of  the  People's  Street  Railway  Company,  of  which  J.  B. 
Hoefgen  is  the  promoter.  This  is  the  company  which  endeavored 
to  obtain  franchises  for  a  three-cent  fare  system  over  a  year  ago. 
Mayor  Johnson's  message  to  the  new  City  Council  contained  a strong  recommendation  for  immediate  legislation  looking  toward 
municipal  ownership  of  an  electric  lighting  system,  and  recom- 

mended that  such  an  establishment  be  conducted  under  a  strict 
merit  system.  The  message  also  touched  on  the  ultimate  municipal 
ownership  of  street  railways. 

 *^  

AN  ATTACK  ON  NEW  JERSEY  COMPANIES-NEW  FRANCHISE 
LAW  WAKTED 

Mayor  Pagan,  of  Jersey  City,  N.  J.,  has  instructed  the  Corpora- 
tion Counsel  to  apply  to  the  Attorney  General  for  permission  to 

bring  suit  against  the  Jersey  City  &  Bergen  Railroad  Company 
to  test  the  validity  of  the  franchise  by  which  it  operates  in  Jersey 
City.  The  Jersey  City  &  Bergen  Railroad  was  the  original  com- 

pany, which  subsequently  leased  its  lines  to  the  Consolidated  Trac- 
tion Company.  This  company  was  later  merged  in  the  North 

Jersey  Street  Railway  Company,  and  that,  in  its  uirn,  has  now  been 
merged  in  the  Public  Service  Corporation,  which  has  acquired  all 
the  electric  railways  of  Northern  New  Jersey. 
Mayor  Pagan  proposes  to  proceed  by  quo  warranto,  with  three 

objects.  The  first  is  to  test  the  right  of  the  North  Jersey  Street 
Railway  Company  to  operate  through  Jersey  City.  The  second  is 
to  enforce  the  collection  of  a  license  fee  of  $10  per  annum  for  each 
car  run,  which  fee  the  Jersey  City  &  Bergen  Railroad  Company 
paid  from  1859  to  1867,  when  the  Legislature  passed  a  law  for- 

bidding the  city  to  interfere  in  any  way  with  the  company's  right  to 
run  cars  through  the  city  streets.  It  is  alleged  that,  owing  to  the 
increased  number  of  cars,  there  is  now  due  the  city  on  this  account 
about  $250,000. 

The  Mayor's  third  contention  is  that  the  Voorhees  franchise 
tax  act,  under  which  all  such  companies  now  pay,  is  unconstitu- 

tional. This  act  takes  the  collection  of  taxes  from  street  railway 
corporations  from  the  local  tax  boards  and  vests  it  in  the  State 
board.  Mayor  Fagan  and  the  Corporation  Counsel  say  the  act  is 
unconstitutional  because  it  is  based  on  the  gross  receipts  of  the 
companies  and  not  on  the  value  of  the  property  held  by  them.  The 
Corporation  Counsel  also  holds  that  the  charter  of  the  Jersey  City 
&  Bergen  Railroad  Company  expired  in  1884,  and  that  it  was  a  non- 

existent corporation  at  the  time  the  lease  of  its  lines  to  the  North 
Jersey  Street  Railway  Company  was  made.  Assuming  this  to  be 
true,  he  further  alleges  that  the  present  company  cannot  operate 
in  Jersey  City  until  it  gets  a  new  franchise. 

OTHER  UNION  TRACTION  PURCHASES  IN  INDIANA 

Interests  identified  with  the  Union  Traction  Company  and  the 
Indianapolis  &  Northern  Traction  Company,  of  Indiana,  are  re- 

ported to  be  in  another  deal  for  the  purchase  of  an  electric  railway 
system  that  will  finally  be  absorbed  by  the  Union  and  Indianapolis 
&  Northern  Companies.  The  systems  reported  to  have  been  pur- 

chased are  the  Logansport  City  Railway  and  the  Wabash  River 
Traction  Company.  The  Logansport  Company  operates  the  local 
lines  in  Logansport  and  the  Wabash  Company  operates  an  inter- 
urban  line  between  Logansport  and  Wabash,  a  distance  of  43 
miles.  The  deal  is  reported  to  have  been  put  through  by  J. 
Levering  Jones  and  Bayard  Henry,  of  Philadelphia ;  Senator 
Stephen  B.  Fleming,  of  Ft.  Wayne,  and  George  F.  McCuUoch, 
president  of  the  Union  Traction  and  Indianapolis  &  Northern 
Companies.  The  same  men  with  the  Murdocks,  of  Lafayette,  and 
other  capitalists,  own  the  Ft.  Wayne  city  electric  railway  system 
and  the  Lafayette  lines,  and  Senator  Fleming  is  building  an  elec- 

tric railway  between  Ft.  Wayne  and  Lima,  Ohio.  With  the  clos- 
ing of  the  big  deal  Indianapolis  will  be  connected  with  Ft.  Wayne 

and  Lima  by  continuous  electric  railway  within  the  next  few 
months,  when  the  Indianapolis  &  Northern  line,  now  building, 
shall  have  been  completed.  All  of  these  lines  will  be  owned  by 
the  one  set  of  interests  with  the  exception  of  the  53  miles  between 
Wabash  and  Ft.  Wayne,  known  as  the  Ft.  Wayne  &  Southwestern, 
owned  by  the  Boyd  syndicate. 
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THE  ELECTRIC  RAILWAY  IN  HAVANA 

According  to  a  daily  newspaper  correspondent  at  Havana  the 
conductors  on  the  street  cars  ring  up  fares  by  clasping  a  wrench 
on  the  fare  register  rod,  instead  of  handles  fastened  to  the  rods. 
The  register  rods  have  no  handles  as  in  New  York  street  cars. 
An  idea  of  the  character  of  the  natives  and  their  attitude  toward 

modern  innovations  may  be  gained  from  the  statement  made  by 
the  same  correspondent  that  "although  the  electric  cars  offer  a 
quicker,  smoother  and  much  more  pleasant  way  of  moving  about, 
the  residents  of  Havana  cling  to  the  old-fashioned  'buses  which 
were  once  the  only  public  conveyances  in  the  streets,  and  the  bus 

patronage  is  apparently  as  good  as  ever  it  was.  The  'buses  take 
advantage  of  the  car  tracks  for  a  road,  however,  and  their  passen- 

gers benefit  from  the  electric  line  indirectly,  if  they  do  scorn  the 
cars.  The  fare  is  the  same  in  both."  There  are  no  open  trolley  cars 
in  Havana  yet,  but  they  are  coming  and  when  they  are  in  operation 
the  Vedado  line  will  be  as  attractive  a  ride  as  can  be  imagined. 
Along  the  seashore  the  cars  make  eighteen  or  twenty  miles  an 
hour,  creating  a  breeze  on  the  stillest  days,  and  the  view,  with  the 
old  Spanish  houses  on  one  side  and  the  sea  on  the  other,  is  beauti- ful. 

 ♦^^  

BRITISH  STREET  RAILWAY  STATISTICS 

The  annual  returns  taken  under  Parliamentary  enactment  of  the 
British  tramway  properties  for  the  year  ending  June  30,  1902,  has 
just  been  made  public.  The  totals  are  contained  in  the  subjoined 
table. 

England  and Wales Scotland Ireland Total  United 
Kingdom 

Capital  stock  issued  
Funded  debt  issued  _  
Tutal  capital  liabilities  
Length  of  track— miles  .   
Passengers  carried  
Gross  receipts   
Operating  expenses  _  
Net  receipts  

^7,a61,ti49 16,363,095 
23,624,744 

1.187 6,173 1,082,192,712 
.,f5,33;j.798 4,023.014 

1,310,784 

.^314,839 3.879,5,58 
4,194,397 134 

983 
2,30,702,794 

£905.924 ,500,666 
405,258 

.^1. 688,322 389.330 
2,077,6.52 163 

596 
81,557,477 

.^f 439,569 294,193 
145,376 

^9,264,810 20,631,983 29,896,793 

1,484 7,752 1,394,452,983 
.^^■6,679,291 4,817,873 1  861,418 

The  amount  of  capital  expended  is  £31,562,267,  or  £1,665,474  in 
excess  of  the  outstanding  capitalization.  Of  the  total  the 
properties  belonging  to  local  authorities  represent  £18,910,467  or 
118  undertakings,  while  those  in  private  hands  are  £12,651,800,  or 
115  undertakings.  Of  the  1484  miles  of  track  871  are  equipped  with 
electric  power,  156  with  steam,  25  with  cable,  10  with  gas  motors, 
384  with  horses  and  38  with  mixed  systems. 

 ^>  

NON-STRIKERS'  LOYALTY  REWARDED  IN  LOS  ANGELES 

Union  agitation  among  the  1400  trainmen  of  Los  Angeles,  Cal., 
finally  resulted  in  an  abortive  strike  on  the  evening  of  April  29, 
when  seven  motormen  and  five  conductors  of  the  Los  Angeles 
Railway  Company  abandoned  their  cars  in  the  business  center  and 
attempted  a  blockade  of  all  the  city  car  lines  to  compel  H.  E. 
Huntington,  president  of  the  Huntington-Hellman  roads,  to  rec- 

ognize the  union  and  reinstate  all  discharged  men. 
Division  203  of  the  Amalgamated  Association  of  Street  Railway 

Employees  of  America  was  recently  organized,  but  while  it  claims 
a  membership  of  over  600  the  railways  are  confident  that  its  mem- 

bers number  less  than  100.  The  recently  attempted  strike  seems 

to  prove  the  union's  weakness.  Although  the  twelve  disloyal 
men  made  off  with  the  controller  handles,  other  men  with 
monkey-wrenches  for  improvised  handles  had  the  delayed  cars  in 
motion  within  15  minutes. 

Prior  to  the  strike  General  Manager  John  A.  Muir,  of  the  Los 
Angeles  Railway  Company,  had  discharged  about  thirty  train- 

men for  known  affiliation  with  the  union. 
On  the  night  of  the  strike  over  half  of  the  day  shifts  were  on 

hand  and  offered  their  unlimited  services  in  case  of  an  emergency. 
So  well  pleased  was  President  Huntington  with  the  loyalty  of  the 
hundreds  of  men  who  refused  to  strike  that  on  May  i  he  ordered 
every  trainman  employed  by  the  Los  Angeles  Railway  Company 
and  the  Pacific  Electric  Railway  Company — about  1000  men — 
advanced  in  the  service  two  years.  The  present  scale  of  wages  is 
22  cents  an  hour  for  extras,  while  regulars  receive  2214  cents  an 
hour  for  the  first  five  years;  231^  cents  after  the  fifth  year,  up  to 
ten  years;  24^^  cents  after  the  tenth  year,  up  to  fifteen  years,  and 
25H  cents  after  the  fifteenth  year. 

THE  COST  OF  LUBRICATION 

G.  B.  Kirkbride,  president  of  the  Standard  Automatic  Lubri- 
cator Company,  of  Philadelphia,  has  recently  been  making  some 

investigations  as  to  the  cost  of  car  lubrication  and  brasses  on 
electric  railways,  and  has  found  an  enormous  difference  in  re- 

corded cost  per  car  mile  of  oil  and  brasses.  On  some  lines  the 
figures  given  are  as  high  as  23  cents  per  thousand  miles,  while  on 
others  they  are  as  low  as  12  cents;  while  the  life  of  brasses  ranges 
from  6000  to  19,000  miles.  In  rare  cases  a  bearing  is  reported 
as  having  run  22,000  miles  under  the  old  system  of  lubrication. 
The  Standard  Automatic  Lubricator  Company  manufactures 

a  special  bearing  for  cars,  and  one  road  which  has  been  using  it 
since  Nov.  19,  1901,  reports  that  a  bearing  made  98,670  miles; 
when  it  was  then  examined  it  was  found  that  the  lead  lining  of 
the  bearing  was  only  about  half  worn  through,  so  that  it  is 
thought  that  the  bearing  will  make  about  200,000  miles.  At  the 
end  of  this  time  the  bearing  can  be  re-lined  at  an  expense  of 
about  12  cents,  giving  a  new  bearing  at  12  cents  as  against  $1.65 
first  cost.  The  cost  of  oil  per  thousand  miles  has  been  less  than 
three-tenths  of  a  cent,  although  it  has  been  used  over  again  for 
a  year  without  a  single  case  of  hot  journals  or  the  necessity  of 
removing  the  car  on  account  of  lubrication.  The  Philadelphia  & 
West  Chester  Traction  Company  has  been  using  these  bearings 
on  one  of  its  cars  for  about  a  year  and  a  half,  and  reports  that 
they  are  giving  good  service. 

THE  ROOF  STORAGE  SEMI-CONVERTIBLE  CAR 

The  semi-convertible  car  has  gained  a  recognized  place  in  street 
railway  operation,  and  the  question  for  those  roads  on  which  this 
class  of  car  is  applicable,  is  not  now  the  question  of  whether  to 
adopt  this  type  but  which  form  of  car  to  use.  In  the  self-contained 
cars  there  are  three  systems  of  window  storage ;  wall  pockets  in 
which  both  upper  and  lower  sashes  are  dropped ;  wall  and  roof 
pockets,  one  for  the  lower  and  the  other  for  the  upper  sash ;  and, 
roof  pockets  for  both  sashes.  As  the  claims  made  for  the  two 
former  methods  have  recently  been  mentioned  in  these  columns  it 
is  worth  while  to  consider  also  the  advantages  claimed  for  the 
latter  method. 

The  J.  G.  Brill  Company  is  the  builder  of  the  cars  in  which  both 
sashes  are  stored  in  the  roof.  This  company  claims  that  the 
roof  storage  system  is  without  the  objections  attached  to  the  other 
systems ;  namely,  the  space  taken  by  the  wall  pockets,  the  condition 
that  wall  pockets  are  often  in  by  becoming  receptacles  for  refuse, 
and  the  inability  to  open  the  windows  a  short  distance  at  the  bot- 

tom to  admit  a  small  amount  of  air. 
John  A.  Brill,  vice-president  of  the  Brill  Company,  was  one  of 

(he  first  to  recognize  the  need  of  such  a  car,  and  the  large  place  it 
must  ultimately  occupy,  and  having  patents  covering  the  roof  stor- 

age system  of  his  convertible  car,  was  free  to  choose  between  roof 
and  wall  pockets.  It  was  a  compar.atively  easy  matter  to  adapt  the 
system  of  the  convertible  to  the  semi-convertible  car,  as  the  main 
questions  as  to  structural  strength  of  roof  and  posts  had  long  been 
settled  by  actual  demonstration  under  severe  conditions.  If  the 
roof  weight  of  the  convertible  car  were  too  heavy,  so  that  the  posts 
would  get  out  of  plumb,  the  runways  of  the  sashes  and  panels  in 
the  posts  would  also  get  out  of  alignment,  and  sashes  and  panels 
would  bind  and  stick.  As  this  has  never  occurred,  the  firmness  of 
the  roof  cannot  be  questioned.  Reference  to  the  full  convertible 
car  has  been  made  because  that  car  carries  more  weight  in  the 
roof,  and  has  not  the  longitudinal  support  to  the  posts  of  the  solid 
sides  of  the  semi-convertible.  As  to  being  top  heavy,  the  English 
double-deckers,  and  the  Pullman  sleepers,  are  cited  by  the  company 
as  examples  that  a  large  amount  of  weight  may  be  carried  high 
with  perfect  safety. 

The  windows  of  this  semi-convertible  car  are  guided  from  their 
lower  position  into  the  roof-pockets  by  a  single  runway  in  each 
post  composed  for  the  entire  length  of  metal.  The  lower  sash  has 
small  round  metal  projections  or  trunnions,  one  at  each  corner, 
which  move  in  the  runways.  The  lower  sash  may  be  raised  but  a 
short  distance  or  the  entire  way,  at  the  option  of  the  passenger. 
The  raising  of  a  pair  of  sashes  is  a  single  operation,  as  the  lower 
is  being  lifted,  the  upper  becomes  automatically  attached  to  it. 
The  builders  consider  the  absence  of  wall  window  pockets  an 

important  feature  of  the  semi-convertible  car,  since  there  is  no  re- 
striction as  to  the  lowness  of  the  window-sill,  and  the  sides  being 

narrow,  additional  space  is  available  for  the  aisle  by  bringing  the 
ends  of  the  seats  against  the  side  lining,  which  is  set  several  inches 
inside  the  line  of  the  posts. 
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REPORT  OF  THE  GENERAL  OMNIBUS  CO.  OF  PARIS 

The  report  of  the  General  Omnibus  Company  of  Paris  for  1902 
is  just  at  hand,  and  is  of  interest,  as  the  company  is  not  only  the 
owner  of  practically  all  of  the  omnibus  lines  in  Paris,  but  also  of 
the  greater  part  of  the  street  railway  lines.  On  the  latter  7,808,300 
car  km  (4,880,200  car  miles)  were  run  with  horse  cars  and  13,073,- 
866  car  km  (8,241,165  car  miles)  with  mechanical  traction.  The 
report  for  the  year  was  as  follows : 

Cents 
fr.  per  per  car 

Total car  km mile 
Receipts  from  passengers.  F. 46,843,240 

$9,368,648 

1.0325 

33-04 Receipts  from  other  sources. 1,450,522 310,104 
.0242 

•77 

Total   F. 
48,393.762 $9,678,752 

1.0567 

33.81 

Operating  expenses  44,097,940 8,819,588 
■9719 31.09 

Corporation  tax   48.893 

9.778 

.0011 

■03 

Interest  on  funded  debt.  ..  . 2,554,310 510,862 
.0562 

1.79 

Sinking  fund  6,637,000 1,327,400 

•1463 

4.89 
Deficit  for  year   

4.944.381 988,876 

.1089 
3-47 

The  different  motive  powers used  showed  the  following  opei 

ating 

expenses  "for  motive  power,"  which,  according  to  the  classification 
of  accounts  used,  includes  all  power  station  (or  stable)  expenses, 
wages  of  motormen  or  drivers  (but  not  conductors),  repair  shop 
expenses,  and  all  maintenance  of  machinery,  harness,  etc.,  liut  not 
of  car  bodies: 

fr.  per Cents  per 
car  km car  mile 

Compressed  air     0.4764 

16.24 

Steam,  Serpollet  system     0.4689 
15.00 Steam,  Purrey  system    0.4650 

14.89 

Steam,  Rowan  system    0.4766 
15-25 

Storage  batteries   
  0.5479 

17-52 
Average  mechanical     0.4814 15-40 
Horse     0.5331 

17.17 

The  gross  receipts  show  a  loss  of  fr.  890,843,  or  $176,169  from  last 
year.  Neverthless  the  authorities  increased  the  taxes,  which 
amounted  during  the  year  to  fr.  5,366,911,  or  $1,073,382. 

CONSOLIDATION  AT  KANSAS  CITY 

Blair  &  Company,  and  Kuhn,  Loeb  &  Company,  of  New  York, 
have  formed  a  syndicate  for  $25,000,000  to  finance  the  combination 
of  Kansas  City  light  and  street  railway  companies.  The  chief 
components  of  the  combine  will  be  the  Metropolitan  Street  Railway 
Company,  which  controls  about  all  the  street  railway  lines  in 
Kansas  City,  and  the  Kansas  City  Electric  Light  Company.  The 
former  has  a  capital  stock  of  $8,500,000  and  the  capital  of  the  latter 
is  $2,500,000.  Besides  the  street  railway  company  has  a  funded  debt 
of  $16,000,000.  The  new  company  will  be  known  as  the  Kansas 
City  Railway  &  Light  Company.  Its  capital  will  be  $25,000,000,  of 
which  one-half  will  be  preferred  stock.  The  charter  will  be  taken 
out  in  New  Jersey  within  a  few  days.  It  is  understood  that  the 
stockholders  of  the  Metropolitan  Company  are  to  receive  for  each 
100  shares  of  their  stock  100  shares  of  the  preferred  stock  and  60 
shares  of  common  stock  in  the  new  company,  and  that  the  stock- 

holders of  the  Kansas  City  Electric  Light  Company  receive  for 
each  100  shares  80  shares  of  the  preferred  and  100  shares  of  com- 

mon stock  in  the  new  company. 

WORCESTER  CONSOLIDATED  FAVORABLY  REPORTED 

The  Massachusetts  Railroad  Commissioners  have  issued  a 
report  upon  the  service  of  the  Worcester  Consolidated  Street  Rail- 

way Company,  since  the  present  management  took  charge  of  the 
system,  on  March  i,  1901.  The  report  gives  much  credit  to  the 
road  for  the  extensive  improvements  which  its  officers  have  effected, 
and  states  that  these  changes  for  the  better  have  been  greater  in 
Worcester  than  in  any  other  city  in  the  State  during  that  period. 
The  board  states  that  the  present  system  embraces  the  old  Wor- 

cester Consolidated  Street  Railway,  the  Worcester  &  Marlboro,  tlie 
Worcester  &  Suburban  and  the  Leominster  &  Clinton  .Street  Rail- 

ways. At  the  time  of  the  consolidation  the  Worcester  lines  were  in 
a  very  unsatisfactory  condition,  the  track  being  generally  out  of 
surface,  joints  low  and  the  crossings  of  steam  railroads,  frogs  and. 
switches  were  badly  worn.  The  Worcester  &  .Suburban  Railwaj- 
was  i.i  better  condition,  though  in  places  rails  were  light  and  the 
roadbed  poorly  consi ructed.    The  Worcester  &  Marlboro,  and  the 

Leominster  &  Clinton  properties  were  in  fair  condition,  although 
below  the  accepted  modern  standard. 

Since  the  present  management  took  charge  much  of  the  roadbed 
has  been  reconstructed,  old  girder  rail  replaced  with  new,  double- 
track  connections  made  at  various  points,  new  steam  railroad  cross- 

ings put  in,  and  frogs  and  switches  generally  renewed.  New  exten- 
sions have  been  built,  telephone  system  established  upon  the  subur- 

ban lines,  and  electric  block  signal  installed  on  single-track  city 
lines,  and  on  the  suburban  line  to  North  Grafton. 

In  March,  1901,  the  total  car  equipment  was  309  cars,  247  being 
single-truck  and  sixty-two  double-truck.  But  twenty-one  cars 
were  equipped  with  power  brakes.  The  cars  were  generally  dirty, 
uncomfortable  and  poorly  lighted,  while  flat  wheels  and  broken 
seats  were  common.  There  are  now  in  use  349  cars,  of  which  142 
are  double-truck  and  equipped  with  air  brakes,  eighty-five  modern, 
comfortably  cushioned  and  well  lighted  double-truck  cars  have  been 
bought. 

The  power  station  of  the  company  was  inadequate  and  frequently 
in  a  crippled  condition.  The  capacity  of  this  station,  which  is 
located  at  Fremont  Street  in  Worcester,  has  been  much  increased. 

The  board's  criticisms  of  the  service  relate  chiefly  to  troubles  ex- 
perienced from  lack  of  good  coal  in  the  past  winter,  and  the  annoy- 

ing delays  to  cars  caused  by  long  freight  trains: and  switching  of 
steam  roads  at  grade  crossings.  The  abolition  of  these  crossings 
appears  to  be  the  remedy  for  the  latter  trouble,  and  the  increased 
power  capacity  of  the  road  the  insurance  against  delays  caused  by 
station  breakdowns. 

CONSOLIDATION  AT  COLUMBUS,  OHIO 

It  is  proved  that  the  rumors  of  a  consolidation  of  the  Columbus 
Railway  Company  and  the  Columbus  Edison  Company,  of  Colum- 

bus, Ohio,  were  not  without  foundation  in  fact,  for  articles  of  in- 
corporation have  been  filed  for  the  Columbus  Railway  &  Light  Com- 

pany, capitalized  at  $5,000,000,  with  a  view  to  consolidating  the 
properties.  Unofficial  reports  say  that  the  proposition  to  lease  the 
properties  is  on  a  basis  of  3  per  cent  the  first  year,  4  per  cent  the 
second  year,  and  5  per  cent  the  remaining  years  :  also,  to  give  the 
common  stockholders  of  the  old  companies  the  opportunity  to  sub- 

scribe to  the  stock  of  the  new  company  at  $20  per  share.  Simil>r 
propositions,  it  is  stated,  will  also  shortly  be  made  to  the  Columbus 
Gas,  Light  &  Heating  Company. 

TOPICS  OF  THE  WEEK 

The  interurlian  railways  of  Indiana  are  watching  a  case  pending 
in  Dearborn  Circuit  Court  against  the  Cincinnati,  Lawrenceburg  & 
Aurora  Traction  Company.  A  property  owner  is  suing  the  com- 

pany for  damages  because  the  company's  line  has  been  placed  in  the 
center  of  the  highway  passing  his  property.  He  bases  his  suit  on 
the  fact  that  aliutting  property  owners  own  the  fee  to  the  center  of 
the  adjacent  highway.  In  the  cities  it  has  been  held  that  the 
street  railways  are  aids  to  local  passenger  transportation,  for 
which  streets  are  constructed,  and  that,  as  such,  are  no  additional 
Imrden  on  the  street,  and  so  not  liable  for  damages  to  the  abutting 
property.  Railroads,  however,  are  held  to  be  an  additional  burden 
and  damages  are  assessed  against  them.  The  position  of  the  inter- 
urban  lines  in  this  matter  is  yet  to  be  determined  by  the  Indiana 
Courts.  If  the  courts  allow  damages  in  this  case  it  is  likely  to 
lie  followed  by  a  flood  of  similar  suits  in  every  county  where 
interurban  roads  have  been  built  in  the  highways,  under  franchises 
from  the  county  commissioners,  and  without  securing  consent  of 
tlie  property  owners. 

Through  the  filing  a  few  days  ago  of  the  completed  appraisement 
of  the  estate  left  by  Henry  Hart,  for  forty  years  president  of  the 
Third  Avenue  Railroad  Company,  of  New  York,  it  was  learned  that 
the  net  personal  property  amounted  to  less  than  $100,000,  and  no 
real  estate  was  mentioned.  This  reveals  the  immense  shrinkage  in 
the  property  of  the  man  who,  in  1897,  at  the  high  tide  of  his  pros- 

perity, was  reputed  to  be  wortli  between  $15,000,000  and  $20,000,000. 
Mr.  Hart  was  one  of  the  most  picturesque  men  in  New  York  right 
up  to  the  time  of  his  death  on  Nov.  7,  1901.  He  was  born  on  July 
27,  181 1,  in  New  York  city,  and  his  first  independent  business  ven- 

ture was  in  1835,  when  he  opened  a  pawnshop  at  27  Chatham 
.Street.  Here  he  did  business  until  1853,  when  his  Third  Avenue 
Railroad  plans  first  were  put  in  execution.  Although  in  later  life 
Mr.  Hart  had  many  other  important  interests,  his  best  energies 
were  always  devoted  to  the  Third  Avenue  Railroad.  Mr.  Hart  was 

a  baclielor,  and  at  no  time  diUMUg  lu's  entire  ninety  years  of  life  is there  any  known  period  when  romance  entered  into  his  strictly 
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business  career.  Mr.  Hart's  death  was  ascribed  to  old  age,  but  it  is 
believed  that  the  trying  ordeal  incident  to  the  reorganization  of  the 
Third  Avenue  Railroad  hastened  his  demise. 

NATIONAL  ELECTRIC  COMPANY 

The  constantly  increasing  demand  for  Christensen  air  brakes 
and  "Ceco"  electrical  machinery  has  made  a  change  necessary  in 
the  organization  of  the  Christensen  Engineering  Company.  To 
accomplish  this  result  the  owners  of  the  stock  of  the  latter  com- 

pany have  organized  the  National  Electric  Company,  and  the 
assets,  good  will,  etc.,  of  this  company  have  been  transferred  to 
the  National  Electric  Company,  the  purposes,  ownership,  man- 

agement and  control  of  the  new  company  being  identical  with 
those  of  the  old. 

NEW  CAR  BUILDING  PLANT  AT  PEORIA 

What  will  be  one  of  the  most  modern  and  thoroughly  up-to- 
date  car  building  plants  in  the  country  is  to  be  built  at  Peoria. 
111.,  during  the  next  few  months,  under  the  name  of  the  Peoria 
Car  Company.  The  company  has  recently  been  incorporated  for 

$1,000,000.  A.  L.  Jacobs,  who  is  well  known  through  his  20  years' experience  in  the  car  building  industry,  is  general  manager  of  the 
company.  The  other  officers  and  directors  are  men  of  high  stand 
ing,  and  the  organization  as  a  whole  will  be  composed  of  men  of 
practical  experience  and  excellent  business  ability. 

The  location  at  Peoria  is  an  ideal  one,  from  the  fact  that  it  is 
nearly  in  the  center  of  the  United  States,  and  possesses  almost 
unrivalled  shipping  and  transportation  facilities.  Peoria  is  reached 
by  no  less  than  fifteen  railroads,  and  also  has  the  advantage  of 
the  river  transportation.  The  low  commodity  rates  on  raw  ma- 

terials, the  cheap  fuel,  and  the  large  available  amount  of  skilled 
labor  secured  at  reasonable  rates,  will  all  combine  to  give  the 
company  advantages  that  would  not  be  obtained  in  many  other 
sections  of  the  country. 
The  company  has  already  been  assured  of  a  large  number  of 

orders,  which  will  keep  the  works  busy  from  the  start.  This  is 
due  to  the  confidence  placed  in  Mr.  Jacobs  by  many  leading  rail- 

way managers  through  their  familiarity  with  his  past  experience 
and  reputation.  It  will  be  remembered  that  Mr.  Jacobs,  at  that 
time  connected  with  the  Pullman  Company,  built  the  original 
electric  car  equipped  with  Vandepole  motors  set  on  front  plat- 

form and  operated  by  sprocket  wheel  and  chain.  From  that  time, 
Mr.  Jacobs  has  been  constantly  identified  with  the  building  of 
electric  cars,  one  of  his  latest  achievements  being  the  designing 
and  building  of  some  of  the  Aurora,  Elgin  &  Chicago  Railway 
cars,  which  have  been  pronounced  as  among  the  best  constructed 
electric  railway  rolling  stock  in  operation.  Among  other  cars 
with  the  dengning  and  building  of  which  Mr.  Jacobs  has  been 
connected  were  the  cars  for  the  Rockford,  Beloit  &  Janesvillc 
Railway  Co.,  the  Trenton  &  New  Brunswick  Fast  Line,  the 
Louisville,  Anchorage  &  Pewee  Valley  Railway  Co.,  of  Louis- 

ville, Ky.,  the  Interurban  Construction  Co..  of  Alliance,  Ohio,  and 
the  Western  Ohio  Railway  Co.,  of  Lima,  Ohio,  all  of  which  have 
been  recognized  as  representative  of  the  most  modern  practice  in 
car  building.  Mr.  Jacobs'  ability  to  design  and  build  cars  of  this 
character,  coupled  with  the  excellent  manufacturing  and  shipping 
facilities  which  this  new  company  will  possess,  will,  it  is  believed, 
assure  an  even  higher  grade  of  work  when  the  new  plant  is  in 
operation.  The  works  will  be  completed  and  delivering  equip- 

ments after  January,  1904.  ^ 

SELF-COOLING  TRANSFORMERS 

Westinghouse  transformer  practice  is  discussed  in  a  document  re- 
cently issued  by  the  manufacturers,  in  which  they  say : 

The  amount  of  heat  developed  in  a  transformer  depends  upon  its 
capacity  and  efficiency.  In  a  500-kw  transformer  of  98.5  per  cent 
efficiency  there  is  a  loss  at  full  load  of  kw,  or  10  hp.  Since  this 
loss  appears  as  heat,  it  must  be  disposed  of,  to  prevent  a  danger- 

ously high  temperature. 
This  heat  may  be  dissipated  by  simple  radiation  from  the  surface 

of  the  containing  case  ;  by  the  circulation  of  water  through  pipes 
immersed  in  oil,  or  by  the  constant  removal  of  heated  oil  and  its 
return  after  having  been  cooled.  The  advantages  of  the  first 
method  are  obvious. 

To  dispel  the  heat  generated  in  a  transformer  of  the  self-cooling 
type  a  case  with  a  large  surface  area  exposed  to  the  air  is  required. 
The  greater  the  radiating  surface,  the  lower  the  temperature.  The 
Westinghouse  transformers  are  mounted  in  heavy  sheet-iron  cases 

protected  by  an  outer  framework  of  angle-iron.  The  surface  area 
of  the  case  is  increased  by  corrugations,  and  is  capable  of  radiating 
an  immense  amount  of  heat. 

The  high  tension  terminals  are  mounted  on  a  marble  slab  at  one 
end  of  the  transformer,  the  leads  being  brought  out  through  bush- 

ings. The  low  tension  terminals  are  mounted  at  the  opposite  end 
of  the  transformer  on  a  steel  bar  heavily  insulated  with  mica,  mak- 

ing an  entirely  safe  construction. 
In  a  transformer  the  losses  are  of  two  kinds  ;  first,  iron  loss,  due 

to  magnetic  reversals  in  the  iron ;  second,  copper  loss,  resulting 
from  the  passage  of  current  through  the  conductors. 

In  large  transformers  for  long  distance  transmission,  close 
regulation  is  of  even  greater  importance  than  in  the  ordinary  small 
transformer  for  lighting  circuits,  as  the  drop  in  the  line  is  often 
of  considerable  magnitude,  and  with  raising  and  lowering  trans- 

formers the  transformer  drop  occurs  twice  between  the  generator 
and  the  load. 

Oil-insulated,  self-cooling  transformers  may  be  wound  for  prac- 
tically any  voltage  desired.  The  following  high-tension  voltages, 

however,  have  been  adopted  as  standard:  2200,  6600,  iiooo.  16500, 
22000,  33000  and  44000.  Taps  are  brought  out  from  the  high- 
tension  winding  for  three  lower  voltages.  This  provision  makes 
it  possible  to  use  duplicate  transformers  at  both  ends  of  the  trans- 

mission line,  the  taps  on  the  lowering  transformers  accommodating 
them  to  the  reduced  line  voltage.  The  following  table  shows  the 
exact  voltages  for  which  Westinghouse  standard  transformers  are 
wound : 

Standard  Voltages  for  Oil-Insulated,  Self-Cooling  Transformers. 
2200 

6600 

IIOOO 16500 22000 

33000 

44000 

2100 

6300 

10500 1 5750 21000 

31500 
42000 

2000 6000 10000 

1 5000 
20000 

30000 40000 

1900 

S700 9500 

14250 

19000 

28500 

38000 

Transformers  of  a  capacity  not  exceeding  150  kw  may  be  wound 
for  voltages  as  low  as  50,  and  the  larger  transformers  for  voltages 
as  low  as  100. 
Where  rotary  converters  are  employed,  it  is  often  required  that 

the  e.  m.  f.  of  the  direct  current  vary  over  a  wide  range.  This 
variation  is  obtained  by  a  corresponding  variation  in  the  e.  m.  f.  of 
alternating  current  supplied. 

In  connection  with  either  a  two-phase  or  three-phase  rotary,  the 
oil-insulated,  self-cooling  transformers  which  supply  the  rotary 
may  be  arranged  for  three-wire  direct-current  distribution. 
The  Westinghouse  Electric  &  Manufacturing  Company  manu- 

factures a  standard  line  of  these  transformers  in  sizes  from  10  to 
500  kw,  and  for  voltages  up  to  44000. 

 ♦♦^  

MILAN-GALLARATE-VARESE  RAILWAY.  ITALY 

It  is  reported  that  during  the  first  year's  operation  of  the  Milan- 
Gallarate-Varese  Railway  by  electricity  7,000,000  car  miles  have 
been  run  by  the  electric  trains  against  3,000,000  train  miles  by 
steam  in  1897.  The  passenger  receipts  from  Dec.  i,  1901,  to  Aug. 
31,  1902,  amount  to  993,150  lire,  against  663,000  lire  for  the  same 
period  of  the  preceding  year,  notwithstanding  a  reduction  in  fares. 

 ♦^♦^  

STREET  RAILWAY  PATENTS 

UNITED   STATES  PATENTS  ISSUED  MAY  12,  1903 

727,593.  Ice  Scraper;  Fred  B.  Corey  and  B.  Corey,  Schenec- 
tady, N.  Y.  App.  filed  Sept.  13,  1902.  A  wheel  provided  with 

circumferential  cutting  edges  is  held  in  contact  with  the  rail  and 
at  an  axis  oblique  thereto. 

727,608.  Contact  Device  for  Trolleys;  Charles  L.  Fitch,  Grand 
Rapids,  Mich.  App.  filed  July  i,  1902.  A  small  roller  or  ball 
mounted  under  the  trolley  wheel  is  adapted  to  take  current  there- from. 

727,649.  Trolley  Catcher;  Eugene  Limauge,  Brussels,  Belgium. 
App.  filed  Dec.  3,  1902.  Details. 
727,684.  Electric  Motor  System;  William  B.  Potter,  Schenec- 

tady, N.  Y.  App.  filed  Oct.  31,  1900.  The  car  is  started  with 
battery  current,  and  maintained  at  speed  from  the  trolley,  the 
battery  being  charged  meanwhile. 

727.918.  Radial  Car  Truck;  Robert  L.  Ellery,  Portsmouth,  N. 
H.  App.  filed  June  7,  1902.  Consists  of  two  bogies  pivoted  one 
to  the  other  at  a  common  point  there  between,  each  of  the  bogies 
consisting  ot  a  truck  frame  supported  upon  an  axle  and  a  pair  of 
wheels  and  a  king  bolt  center  bar  pivoted  at  each  end  to  one  of 
the  bogies. 

727.919.  Radial  Car  Truck;  Robert  L.  Ellery,  Portsmouth,  N. 
H.  App.  filed  June  7,  1902.  The  invention  consists  in  a  car  truck 
of  the  combination  of  a  frame,  a  slide  arranged  to  move  verti- 
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cally  in  the  frame  and  an  axle  journal  box  arranged  to  move 
horizontally  in  the  slide. 

727,953.  Car  Fender;  Albert  L.  Igou,  Cleveland,  O.  App. 
filed  Sept.  2,  1902.  A  cross  bar  carried  by 
the  front  of  the  fender  is  arranged  so  that 
whenever  an  object  is  struck  it  will  pull  a 
trigger  which  will  free  the  fender  and 
permit  it  to  drop  upon  the  track. 

728,094.  Sand  Box  and  Mechanism  for 
Actuating  Same;  John  William  Endean, 
Davenport,  England.  App.  filed  Aug.  29, 
1902.  Details. 
728,130.  Combination  Wheel  and  Rail 

Brake ;  John  Redmond,  Fairchance,  Pa.  App. 
filed  July  25,  1902.  Consists  of  a  rail  brake 
which  is  hinged  to  the  wheel  brake,  whereby 
as  the  rail  is  lowered  into  engagement  with 
the  rails  it  will  automatically  force  the  wheel 
brake  into  engagement  with  the  wheel. 

728,164.  Signal  Controlling  System  for 
Electric  Railways  ;  George  Hibbs,  New  York, 
N.  Y.  App.  filed  May  22,  1902.  To  prevent 
excessive  demands  for  power  upon  a  power 
station  due  to  the  simultaneous  movement 
of  an  abnormal  number  of  trains  which  have 

been  held  up  or  delayed,  the  clearing  of  the  signals  is  made  de- 
pendent upon  the  amount  of  current  drawn  by  the  trains,  thereby 

properly  spacing  the  trains. 

P.\TENT  NO.  121,m 

PERSONAL  MENTION 

MR.  J.  N.  SHANAHAN  has  been  appointed  general  superin- 
tendent of  the  Fonda,  Johnstown  &  Gloversville  Railroad  Com- 

pany, of  Gloversville,  N.  Y. 

MR.  GEORGE  E.  MOFFATT,  formerly  with  the  Philadelphia 
Rapid  Transit  Company,  has  just  accepted  the  position  of  general 
mr.nager  of  the  Conneaut  &  Erie  Traction  Company. 

MR.  JOSEPH  B.  HALL  has  severed  his  connection  with  the 
General  Electric  Company,  Chicago,  as  sales  representative,  and 
is  now  chief  engineer  of  the  McGuire  Manufacturing  Company,  of 
Chicago. 

MR.  E.  C.  FOSTER  has  resigned  as  vice-president  and  general 
manager  of  the  Massachusetts  Electric  Companies,  of  Boston. 
Mass.,  to  accept  the  position  of  president  and  manager  of  the 
New  Orleans  Railways  Company,  of  New  Orleans,  La. 

MR.  F.  E.  TOBE,  who  has  been  acting  superintendent  of  the 
Michigan  Traction  Company,  of  Kalamazoo,  Mich.,  has  been  ap- 

pointed superintendent  of  the  company  in  charge  of  the  lines  in 
Kalamazoo  and  Battle  Creek,  as  well  as  the  interurban  line  between 
those  cities. 

MR.  LOYAL  R.  ALDEN,  for  two  years  superintendent  of  the 
electric  department  of  the  Roland  Park  Company,  of  Baltimore, 
Md.,  has  severed  liis  connection  with  that  company  and  has  ac- 

cepted the  position  of  chief  engineer  with  the  Conestoga  Traction 
Company,  of  Lancaster,  Pa. 

MR.  EDWARD  G.  CONNETTE,  general  manager  of  the 
Syracuse  Rapid  Transit  Company,  of  Syracuse,  is  made  the  sub- 

ject of  a  page  article  in  the  Syracuse  Herald  for  May  10,  under 
the  title  of  "Men  of  Achievement."  A  biographical  sketch  of 
Mr.  Connette  is  given  from  his  connection  with  the  Louisville, 
Cincinnati  &  Western  Railroad,  now  the  Louisville  &  Nashville 
Railroad,  to  the  present  time,  and  several  excellent  characteristic 
views  of  him  are  given. 

MR.  ALBERT  EASTMAN  has  been  appointed  division  super- 
intendent of  the  Fort  Street  and  Wyandotte  line  of  the  Detroit 

United  Railways  in  place  of  Mr.  Robert  Johnson,  who  has  been 
assigned  to  other  duties.  Mr.  Eastman  is  a  practical  railway 
man  of  much  experience.  He  entered  the  employ  of  the  Detroit 
United  some  years  ago,  coming  from  the  Grand  Trunk  Railroad 
System.  A  few  months  ago,  however,  he  left  Detroit  for  Utica, 
N.  Y.,  where  he  was  passenger  and  express  agent  of  the  Utica 
city  and  suburban  lines. 

MR.  ROBERT  S.  GOFF,  general  superintendent  of  the  Old 
Colony  Street  Railway  Company,  of  Boston,  has  been  appointed 
vice-president  and  general  manager  of  the  Massachusetts  Electric 
Companies,  to  succeed  Mr.  E.  C.  Foster,  resigned.  Mr.  Gofif  was 
born  in  Fall  River,  Mass.,  and  was  educated  in  the  public  schools 
of  that  city.    For  a  time  he  was  engaged  in  the  insurance  busi- 

ness, and  in  1880  secured  a  position  with  the  Globe  Street  Rail- 
way, of  Fall  River,  as  clerk.  In  1889  he  was  made  treasurer  of 

the  company.  In  1898  he  was  elected  president  and  general  man- 
ager of  the  company.  In  1901  he  became  general  superintendent 

of  the  Old  Colony  System. 

MR.  DAVID  YOUNG,  announcement  of  whose  retirement  as 
general  manager  of  the  North  Jersey  Street  Railway  Company 
to  accept  a  position  as  expert  street  railway  adviser  with  Brown 
Brothers  &  Company,  of  New  York,  was  made  in  the  Street 
Railway  Journal  for  May  16,  was  visited  at  his  residence  in 
Jersey  City  last  Saturday  night  and  presented  with  a  handsomely 
engrossed  set  of  resolutions.  Mr.  Young  was  also  presented  with 
a  handsome  gold  fountain  pen  as  a  token  of  appreciation  by  the 
men.  Mr.  Young  was  deeply  affected,  for  while  in  severing  his 
connection  with  the  company  he  does  not  entirely  break  off  his 
many  friendships,  yet  the  opportunity  for  frequent  intercourse 
with  many  beloved  associates  will  be  gone. 

MR.  GEORGE  R.  FOLDS,  assistant  to  the  general  attorney 
department  of  the  Brooklyn  Rapid  Transit  Company,  has  been 
appointed  assistant  to  Vice-President  and  General  Manager  J.  F. 
Calderwood,  of  that  company.  Mr.  Folds  has  been  with  the 
Brooklyn  road  for  about  a  year.  He  came  from  the  Twin  City 
Rapid  Transit  Company,  Minneapolis,  shortly  after  Mr.  Calder- 

wood, and,  although  holding  a  position  in  the  legal  department, 

he  has  familiarized  himself  with  all  the  details  of  the  system's 
operation.  Mr.  Folds  has  spent  a  greater  part  of  his  life  in  street 
railway  work,  having  pursued  his  law  studies  while  in  the  operat- 

ing department  of  the  Twin  City  Rapid  Transit  Company.  Since 
coming  to  Brooklyn  he  has  made  many  friends  among  the  per- 

sonnel of  the  company  by  his  pleasant  manners  and  his  apprecia- 
tive understanding  of  their  work,  and  they  are  greatly  pleased 

at  his  recent  appointment. 

MR.  H.  E.  O'BRIEN,  chief  of  the  mechanical  engineering  de- 
partment of  the  Lancastershire  &  Yorkville  Railway,  one  of  the 

important  English  railroads,  recently  made  an  inspection  of  the 
Toledo  &  Western  Railway,  with  headquarters  at  Toledo,  Ohio. 
Mr.  O'Brien  is  making  a  trip  through  the  country  and  is  going 
over  a  number  of  leading  electric  lines.  Speaking  of  his  trip  over 

the  Toledo  &  Western,  Mr.  O'Brien  said:  "I  am  more  surprised 
at  the  results  obtained  on  the  Toledo  &  Western  than  any  other 
line  in  this  country.  The  way  the  road  is  handling  freight  is  a 
revelation  to  me,  and  such  good  time  is  made  with  the  passenger 
cars,  too.  By  a  stop  watch  I  caught  several  runs  that  were  better 
than  40  miles  an  hour.  Our  shareholders  are  thinking  of  changing 
our  power  from  steam  to  electric,  and  if  we  do  I  think  we  will  fol- 

low the  ideas  of  the  Toledo  &  Western  more  closely  than  any 
other  line  I  have  inspected.  Our  road  is  90  miles  in  length,  and 
we  have  an  immense  business  requiring  frequent  and  rapid  ser- 

vice." 

MR.  FRANK  S.  GANNON  has  just  been  elected  first  vice- 
president  of  the  Interurban  Street  Railway  Company,  of  New 
York,  a  place  made  vacant  by  the  resignation  of  Mr.  D.  B.  Has- 
brouck.  Mr.  Gannon  is  a  lifelong  friend  of  Mr.  Vreeland,  the 
president  of  the  Metropolitan  Street  Railway  Company,  and  has 
occupied  a  number  of  very  responsible  positions  with  different 
steam  railroad  companies.  His  last  connection  with  steam  rail- 

road work  was  that  of  first  vice-president  and  general  man- 
ager of  the  Southern  Railway  Company.  While  in  this  office  Mr. 

Gannon  had  direct  supervision  of  the  fiscal  operation  of  this  ex- 
tensive corporation,  and  during  his  connection  with  the  company, 

which  began  in  1896,  the  net  receipts  of  the  road  were  practically 
doubled,  increasing  from  $5,630,799  in  1896  to  $10,865,411  in  1901. 
Mr.  Gannon  was  born  in  Spring  Valley,  Rockland  County,  New 
York,  in  1851,  and  has  been  engaged  in  railway  service  since  No- 

vember, 1868,  when  he  started  as  a  telegraph  operator  on  the  Erie 
Railroad.  He  was  later  associated  with  the  Long  Island  Railroad, 
whose  service  he  entered  in  April,  1875,  and  from  which  he  re- 

signed when  master  of  transportation  in  January,  1881,  and  the 
New  York  City  &  Northern  Railroad,  another  railroad  with 
which  Mr.  Vreeland  was  connected,  and  of  which  he  was  general 
superintendent  from  1881  to  1886.  In  the  latter  year  he  was  ap- 

pointed general  superintendent  of  the  Staten  Island  Rapid  Transit 
Company,  and  subsequently  president  of  the  railroad  and  general 
superintendent  of  the  New  York  Division  of  the  Baltimore  & 
Ohio  Railroad.  Mr.  Gannon  resigned  these  positions  in  1896  to 
accept  the  office  which  he  has  recently  held  with  the  Southern 
Railway  Company.  Like  Mr.  Vreeland,  he  has  a  robust  constitu- 

tion and  an  attractive  personality  and  has  been  very  popular  not 
only  with  his  associates  in  office  but  also  with  the  large  number  of 
employees  over  whom  he  has  had  supervision.  The  Interurban 
System  is  to  be  congratulated  upon  having  secured  the  services  of 
such  a  capable,  efficient  and  experienced  railroad  official. 
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CONSTRUCTION  NOTES 

LOS  AIvGELES,  CAL.— Active  work  has  begun  on  the  Pacific  Electric 
Railway  Company's  proposed  line  to  Whittier.  The  amount  of  track  to  be 
laid  is  24.6  miles.    The  route  will  be  double-tracked  most  of  the  way. 
LOS  ANGELES,  CAL.— The  Pacific  Electric  Company  has  applied  to  the 

Santa  Ana  Valley  Irrigation  Company  for  right  of  way  over  the  company's 
lands  near  Rincon,  in  the  Santa  Ana  Canon.  It  is  understood  that  this  ac- 

tion means  the  building  of  an  electric  railway  to  Corona  and  Riverside,  pos- 
sibly as  an  extension  of  the  Whittier  branch,  in  the  near  future. 

MARTINEZ,  CAL.— An  application  has  been  filed  by  Robert  N.  Frick  for 
an  electric  railway  franchise  to  the  top  of  Mt.  Diablo.  The  proposed  line  is 
to  pass  through  various  towns  between  Martinez  and  Mt.  Diablo. 
LOS  ANGELES,  CAL.— The  Los  Angeles  &  Glendale  Electric  Railway 

Company  has  been  incorporated,  with  a  capital  stock  of  $1,000,000.  Of  this 
$25,000  has  been  subscribed.  The  directors  are  R.  H.  Howell,  E.  T.  Simpson, 
VV.  H.  Holliday,  George  F.  Cope  and  L.  C.  Brand. 
FRESNO,  CAL.— The  Pacific  Light  &  Power  Company,  of  Los  Angeles, 

a  corporation  in  which  Henry  E.  Huntington  is  heavily  interested,  has  ab- 
sorbed all  the  street  railway  companies  of  this  city.  Henceforth  they  will  be 

run  ujider  one  management,  and  many  improvements  are  in  contemplation. 
The  Fresno  City  Railway  Company,  operative  also  of  the  Fresno,  Belmont 
&  Yosemite  Railroad  Company,  has  about  a  dozen  miles  of  tracks,  eighi  or  ten 

electric  cars,  a  power  plant  and  a  repair  shop.  'The  rights  of  the  Fresijo  Rail- 
road Company  comprise  4.52  miles  of  track,  seven  horse  cars  and  some  val- uable franchises.    The  lines  of  the  former  company  reach  a  park. 

HARTFORD,  CONN.— The  Hartford  &  Springfield  Street  Railway  Com- 
pany is  building  about  three  miles  of  double  track  between  East  Windsor  and 

Warehouse  Point.  The  double-tracking  will  make  possible  some  improve- 
ments in  the  interurban  service  between  Hartford  and  Springfield. 

WALLINGFORD,  CONN.— The  Wallingford  Tramway  Company  has  be- 
gun work  on  its  proposed  line  between  New  Haven  and  Wallingford.  About 

8  miles  of  line  are  to  be  built,  and  six  double-truck  cars  are  to  be  operated. 
A  power  station  is  to  be  built,  and  a  feature  of  its  equipment  will  be  two 
steam  turbines.  Two  500-kw  generators  and  three  £00-hp  water-tube  boilers 
will  also  make  up  part  of  the  station  equipment. 

"DENVER,  COL.— One  of  the  plans  of  the  Denver  Tramway  for  the  coming 
summer  is  to  extend  tlie  South  Broadway  line  3  miles,  so  as  to  reach  Littleton, 
10  miles  south  of  the  center  of  the  city.  Agents  of  the  company  are  already 
securing  the  right  of  way.  This  road  will  not  be  built,  however,  -according  to 
the  officers,  until  the  work  of  building  into  Boulder  is  under  way. 
VICTOR,  COL.— The  Council  has  ordered  that  the  ordinance  granting  right 

of  way  to  the  Colorado  Springs  &  Cripple  Creek  Electric  Railway  through  the 
business  streets  be  ordered  printed.  When  the  road  is  completed  it  will  make 
connection  with  the  company's  lines  from  Cripple  Creek  through  this  city 
and  to  the  city  of  Goldfield. 
WASHINGTON,  D.  C— The  Old  Dominion  &  Great  Falls  Electric  Rail- 

way is  said  to  have  obtained  all  the  rights  of  way  to  the  Great  Falls.  It  is 
also  said  that  plans  are  practically  completed  for  building  the  line,  and  that 
contracts  for  construction  will  be  let  in  the  near  future.  Senator  Stephen  B. 
Elkins  and  John  R.  McLean  are  interested. 
ATLANTA,  GA.— A  charter  has  been  granted  to  the  Piedmont  Electric 

Railway  Company  to  build  an  electric  railway  about  40  miles  in  length  from 
Atlanta  through  Roswell,  in  Cobb  County,  through  Alpharetta,  in  Milton 
County,  to  Gumming,  in  Forsyth  County.  The  capital  stock  of  the  new  com- 

pany will  be  $500,000,  with  the  privilege  of  increasing  it  to  $1,000,000.  The 
company  has  been  granted  privileges  to  haul  both  passengers  and  freight. 
COEUR  D'ALENE,  IDAHO.— Surveys  are  now  being  made  by  the  Coeur 

d'Alene  &  Suburban  Railway  Company  for  the  construction  of  its  proposed 
line  between  Coeur  d'Alene  and  Spokane,  a  distance  of  34  miles. 
IDAHO  FALLS,  IDAHO.— The  application  of  Mark  Austin,  who  asks  for 

a  franchise  to  construct  an  electric  railway  in  Idaho  Falls,  is  under  consid- 
eration by  the  City  Council.  The  opinion  prevails  that  the  petition  will  be 

granted. 
FREEPORT,  ILL.— The  City  Council  has  passed  an  ordinance  granting  a 

railway  and  lighting  franchise  for  twenty  years  to  the  Freeport  Electric 
Company. 
DIXON,  ILL.— The  Dixon,  Rock  Falls  &  Southwestern  Electric  Railway  has 

been  granted  a  franchise  through  Coloma  Township  to  Hume  Township. 
DECATUR,  ILL. — Surveys  are  being  made  of  the  route  of  the  Corn  Belt 

Interurban  system,  which  is  to  run  from  Decatur  or  Bloomington,  thence 
to  Pekin  and  Peoria.  Preliminary  surveys  were  made  early  in  the  spring, 

-  The  plans  for  a  central  electric  station  to  cost  $1/5,000  have  been  made,  and 
it  is  understood  the  contract  has  been  let  for  its  construction  at  Clinton,  be- 

tween Decatur  and  Bloomington. 

BELLEVILLE,  ILL.— The  Belleville  &  Smithton  Electric  Railway  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $300,000.  The  incorpo- 

rators are:  G.  G.  Bock,  E.  Thomas,  Fred  L.  Geissler,  G.  A.  Koerner,  Jr., 
and  Lilburn  G.  McNair. 
BELLEVILLE,  ILL.— The  Illinois  Transit  Company  has  been  incorpo- 

rated, with  a  capital  of  $1,000,000.  The  incorporators  are:  Charles  E.  Thomas, 
B.  H.  Portuondo,  Charles  W.  Thomas,  Lilburn  G.  McNair  and  Fletcher 
R.  Harris.   The  cortipany  proposes  to  build  electric  railways  between  Belle- 

ville and  O'Fallon  Streets;  between  the  National  Stock  Yards  and  Eads 
Bridge,  and  also  from  the  Stock  Yards  on  Bowman  Avenue  to  the  city  limits 
and  East  St.  Louis. 

CHICAGO,  ILL.— The  branch  of  the  South  Side  Elevated,  the  branch  to 
the  stock  yards,  a  third  track  for  express  trains  between  Twelfth  Street  and 
Forty-third  Street,  and  the  lifting  of  the  rails  of  the  Chicago  Junction  along 
Fortieth  Street  from  the  lake  to  the  stock  yards,  are  assured  by  the  attaching 
of  the  remaining  signatures  to  the  ordinance  providing  for  this  work.  The 
cost  of  the  entire  undertaking  is  estimated  at  $4,950,000.  Construction  will  be 
begun  in  August,  and  it  is  expected  that  the  new  branches  will  be  ready 
within  three  years.  As  compensation  to  the  city  for  the  third  track  the  South 
Side  Elevated  will  pave  the  alleys  from  Twelfth  Street  to  Forty-third  Street 
with  asphalt,  so  as  to  relieve  traffic  on  State  Street  and  Wabash  Avenue. 

RICHMOND,  IND.— Senator  Foraker  and  Messrs.  Duhme  and.  Caldwell, 
of  Cincinnati,  have  asked  the  Richmond  City  Council  for  a  franchise  in  Rich- 

mond for  their  interurban  line  to  connect  Richmond  and  Hamilton,  Ohio. 
The  line  will  be  a  connecting  link  in  one  of  the  Indianapolis-Cincinnati  lines. 
JEFFERSON  VILLE,  IN  D.— The  Southern  Indiana  Interurban  Railway 

Company  has  placed  in  operation  its  line  between  Jeffersonville  and  New Albany. 

EVANSVILLE,  IND. — The  County  Commissioners  and  City  Council  have 
granted  the  right  of  way  to  the  Evansville  &  Henderson  Traction  Company. 
The  road  will  extend  from  Evansville  to  Henderson,  and  later  will  be  built  to 
Uniontown,  Ky.  Work  will  commence  within  a  year.  An  Eastern  com- 

pany has  promised  to  finance  the  road. 
PORTLAND,  IND. — The  Eastern  Indiana  Traction  Company  has  been 

granted  a  renewal  of  its  franchise  in  Portland  for  a  line  to  connect  with  the 
Ohio  Southern  at  Hamilton  and  to  run  to  Portland  and  Marion  by  way  of 
Richmond. 

EVANSVILLE,  IND.— A  franchise  has  been  granted  to  the  Evansville, 
Booneville  &  Rockport  Traction  Company.    The  road  will  be  50  miles  long. 

KENDALVILLE,  IND.— The  City  Council  has  granted  the  Toledo  & 
Western  Electric  Railroad  a  franchise  through  the  city. 

INDIANAPOLIS,  IND.— The  Chicago,  Indiana  &  Michigan  Traction 
Company,  capital  $500,000,  has  been  incorporated  by  Hugh  J.  McGowan,  presi- 

dent of  the  Indianapolis  Interurban  &  Terminal  Company;  Edward  L.  Mc- 
Kee,  John  F.  Wild,  Lyn  B.  Martindale  and  Major  Russell  B.  Harrison,  of 
Indianapolis.  The  company  will  have  a  Chicago  connection,  and  will  build 
a  line  through  Hammond  to  Michigan  City,  Laporte,  Valparaiso  and  South 
Bend.   Work  is  now  being  done  on  the  grade  near  Michigan  City. 

]NDI.\NAPOLIS,  IND.— Interests  identified  with  the  Indianapolis  & 
Martinsville  Traction  Company  plan  to  build  an  electric  railway  from  Mar- 

tinsville to  Bloomington,  a  distance  of  23  miles,  to  connect  with  the  Indiana- 
polis and  Martinsville  company's  road.  Unofficially  it  is  said  that  it  has  not 

been  decided  whether  a  new  company  will  be  organized  to  do  the  work  or 
whether  the  Indianapolis  company  will  build  the  road. 

EVANSVILLE,  IND. — The  right  of  way  has  been  granted  to  the  Evans- 
ville &  Henderson  Traction  Company.  The  road  will  extend  from  Evansville 

to  Henderson,  and  later  will  be  built  to  Uniontown,  Ky.  Work  will  com- 
mence within  a  year.    An  Eastern  company  has  promised  to  finance  the  road. 

INDIANAPOLIS,  IND.— Franchises  have  been  granted  to  W.  B.  Hub- 
bard, H.  D.  Yoder  and  other  Indianapolis  men  for  the  construction  of  an  in- 

terurban line  from  Madison  through  Jefferson,  Jennings  and  Bartholomevr 
counties  to  Columbus.  At  Columbus,  according  to  the  plans  that  have  been 
made,  the  line  will  connect  with  the  Indianspolis,  Columbus  &  Southern  and 
will  thus  give  Madison  direct  electric  railway  connection  with  Indianapolis. 

DES  MOINES,  lA.— It  is  reported  that  the  Rapid  Transit  Company,  of 
Waterloo,  will  extend  its  line  to  Charles  City. 

BURLINGTON,  lA.— The  Burlington  &  Keosauqua  Railway  &  Power 
Company  is  to  be  organized  to  build  an  inter-urban  electric  line  from  Bur- 

lington to  Keosauqua  by  one  of  the  three  routes  which  they  have  surveyed. 
Royal  H.  Holbrook,  formerly  general  manager  of  the  Ottumwa  Traction  &" 
Light  Company,  is  connected  with  the  scheme,  and  did  much  of  the  pre- 

liminary work. 

SIOUX  CITY,  lA. — A  syndicate  of  Sioux  City  and  Chicago  capitalists 
has  asked  the  City  Council  for  franchise  rights  for  a  line  of  electric  railway 
to  be  extended  to  Le  Mars,  Iowa. 

DES  MOINES,  lA. — The  Western  Iowa  Interurban  Railway  Company  has 
been  formed  to  build  an  electric  railway  between  Des  Moines  and  Council 
Bluffs.  It  is  capitalized  for  $1,000,000.  The  plan  of  the  company  is  to  build 
an  electric  railway  through  Polk,  Dallas,  Guthrie,  Audubon,  Shelby,  Harrison 
and  Pottawattamie  Counties.  It  will  start  from  Des  Moines.  It  will  run 
through  Panora,  Guthrie  Center,  Audubon  and  Harlan.  A  board  of  directors 
has  been  selected  as  follows:  H.  H.  Polk,  of  Des  Moines;  Clyde  Brenton, 
of  Dallas  Center;  E.  W.  Weeks,  of  Guthrie  Center;  J.  A.  Nash,  of  Audubon; 
G.  W.  Cullison,  of  Harlan;  J.  W.  Davis,  of  Council  BluflFs.  The  company  is 
to  organize  on  June  1. 

WICHITA,  KAN.— The  franchise  of  the  Wichita  Electric  Street  Railway 
Company  has  been  extended  by  the  City  Council  from  twenty  to  thirty 
years.  If  this  extension  had  not  been  granted  the  franchise  would  have 
expired  in  1902. 
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The  Engineer  and  the  Public  Library 

The  old  adage  that  knowledge  consists  in  either  knowing  a 
thing  or  else  knowing  where  information  regarding  it  may  be 

found  is  nowhere  truer  than  in  modern  engineering.  So  fast<- 

is  this  great  field  of  man's  activity  becoming  specialized  that 
nearly  every  branch  now  has  its  own  literature,  professional 
organizations,  clubs  and  educational  courses,  and  the  engineer 
who  would  keep  in  touch  with  the  most  advanced  practice  in 
any  particular  line  must  utilize  every  possible  facility  which 
can  be  given  him,  finding  it  a  heavy  task  at  best. 

Numerous  writers  have  emphasized  the  importance  of  the 

technical  journal,  the  published  index  of  engineering  literature, 
and  the  technical  club,  institute  or  society,  but  little  stress  has 

been  laid  upon  the  possibilities  of  the  public  library  in  recording 

and  filing  engineering  progress.  That  great  opportunities  exist 
in  this  field,  no  engineer  who  has  spent  hours  in  the  search  01 
some  elusive  formula  or  process  in  library  archives  can  deny. 

Nothing  is  further  from  the  purpose  of  these  suggestions  than 

to  belittle  the  present  excellent  technical  equipment  and  pains- 
taking service  which  are  found  in  many  of  the  large  city 

libraries  of  to-day.  The  limited  resources  of  the  smaller  libraries 
])lace  them  in  a  different  class  of  intellectual  tools,  and  what 

should  be  possible  in  a  great  metropolitan  library  is  no  more  to 
be  compared  with  the  limited  opportunities  of  the  small  one 
than  the  relative  output  of  a  steam  shovel  and  a  day  laborer. 

It  is  certain,  however,  that  there  is  room  for  the  application 

of  more  modern  methods  in  the  engineering  sections  of  many 
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large  libraries.  In  cities  where  large  universities,  colleges  and 
technical  schools  are  situated,  or  where  manufacturing  and 
industrial  interests  in  general  are  powerful  factors  in  the  life 

of  the  conmiunity,  the  employment  of  an  engineering  librarian 
would  be  the  means  of  a  marvellous  gain  in  operating  efficiency. 

I!y  devoting  his  entire  time  to  the  proper  recording  and  filing 
of  engin(jering  progress,  such  as  given  in  the  technical  journals, 
consultations  with  engineers,  manufacturers,  mechanics,  mathe- 

maticians, chemists,  physicists,  students,  in  short,  the  whole 

engineering  fraternity,  in  regard  to  the  location  of  the  exact 
mformation  for  which  they  are  seeking,  the  annual  saving 
of  valuable  time  effected  would  many  times  pay  the  liberal 
salary  which  he  should  receive.  It  is  difficult  to  realize  the 
number  of  such  consultations  per  week  which  would  come  to 

pass  if  one  or  more  of  the  great  city  libraries  should  organize 

a  department  of  engineering  literature  with  a  skilled  statis- 
tician of  engineering  experience  at  its  head. 

The  argument  that  the  present  demand  does  not  warrant 

such  a  course  is  of  feeble  import.  Few  trained  library  at- 
tendants can  realize  the  number  of  times  each  week  that  the 

library  falls  short  of  its  full  usefulness  through  the  failure  of 

both  knowledge  seeker  and  attendant  to  find  the  particular  in- 
formation desired.  Few  but  the  unsuccessful  hunter  of  infor- 

mation can  fully  realize  the  immense  advantage  of  being  able 
f(i  find  what  is  wanted  within  a  few  moments,  or  even  seconds, 

tlir(nigh  the  perfected  organization  of  the  engineering  libra- 

nan's  new  department.  Month  by  month  it  would  grow  more 
valuable,  until  at  last  it  W(juld  stand  complete  to  the  very  week 

of  each  puldication,  with  all  important  preceding  engineering- 
literature  at  its  disposal. 

Certainly  the  industrial  engineering  enterprises  which  con- 
stitute such  an  important  factor  in  the  material  pr(isperitv  of 

this  country  warrant  more  attention,  in  the  way  of  service, 
from  our  puldic  libraries,  than  they  are  now  receiving.  The 
results  of  the  last  two  decades  especially,  in  engineering  and 
inventive  enterprise,  form  a  frequent  to]^ic  for  the  popular 

rirator  in  discoursing  upon  the  ad\-antages  which  those  li\-ing 
at  the  opening  of  the  twentieth  century  enjoy  in  material  com- 

forts and  well  being.  But  what  facilities  are  offered  to  the 
engineer  and  inventor  in  the  average  puljlic  library  to  keep 
himself  informed  as  to  the  present  status  of  many  of  the 
engineering  industries?  This  may  possibly  be  due,  to  a  certain 
extent,  to  the  fact  that  much  of  ̂ uch  information  is,  and  neces- 

sarily must  be,  in  periodical  form.  Xc\-erthelcss,  it  is  an 
anomoly  that  most  puljlic  and  unix'crsitv  libraries  in  ;\meric;i 
offer  far  greater  opportmiities  for  studying  lapsarianism  or  the 
baliits  of  the  ancient  Ninevites  than  the  latest  dcveloi)menls  in 
electrical  engineering  or  train  resistance. 

Many  engineers  find  it  necessary  at  their  own  expense  to 
keep  u])  libraries  and  engineering  indices  of  the  branches  in 

which  they  are  most  interested,  knowing  that  it  would  be  im- 
])Ossible  to  secure  such  data  as  they  require  frnm  the  inililic 

library  in  their  own  city,  but  such  a  course  of  duplication  neces- 
sarily involves  a  great  waste  of  labor,  and.  as  stated  before, 

could  well  be  replaced  by  sduie  kind  of  lilirary  action. 
Some  form  of  the  card  catalogue  would,  of  course,  be  the 
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key  to  the  situation.  Every  item  of  useful  authentic  informa- 

tion published  in  the  engineering  world  should  finally  be  in- 
dexed in  the  work  of  the  department  chief  and  his  assistants. 

Every  recognized  engineering  book  of  worth  should  be  re- 
viewed and  its  hidden  secrets  hinted  in  the  card  catalogue  and 

in  the  monthly  library  bulletins. 
Finally,  as  the  work  of  the  department  became  known  in 

other  cities  of  the  country,  a  central  headquarters  for  the  supply 
of  engineering  indexed  cards,  data  and  literature  to  libraries 
in  many  places  might  be  formed.  Transacting  its  business  by 
mailing  printed  cards  of  standard  size  to  all  the  libraries  of 
the  country  which  could  pay  the  moderate  cost  of  the  service, 

it  would  save  an  enormous  amount  of  repetitive  work  and  be- 
come an  mstitution  of  ever-present  value  to  the  engineering 

profession.  It  would  make  use  of  all  the  present  sources  of 

indexed  information,  including  them  in  its  comprehensive  and 

extended  operations,  and  by  its  own  sub-divided  output  would 
supplement  them  to  an  extent  that  would  gradually  render  it  the 
most  complete  treasury  of  engineering  record  in  the  United 
States. 

Should  Labor  Unions  Incorporate? 

The  recent  outbreak  among  the  trolley  men  of  Bridgeport, 

following  closely  upon  the  outrages  tliat  were  perpetrated  in 
Waterbury  under  similar  conditions,  has  attracted  universal 
attention  throughout  the  State  to  the  demand  that  labor  unions 

be  placed  under  restrictions  which  will  insure  the  fixing  of 

responsibility  where  it  belongs  for  the  action  of  the  organiza- 
tion, its  nieniljcrs  and  sympathizers.  The  high-handed  policy 

adopted  liy  the  union  in  the  trolley  fights  has  opened  the  eyes 
of  many  unthinking  citizens  to  the  true  condition  of  affairs, 
and  made  them  withdraw  their  countenance  and  support  from 

the  organization  because  of  the  methods  employed  in  furthering 
its  ends.  More  than  that,  it  has  impressed  them  with  the  belief 
that  measures  should  be  taken  to  restore  order  and  respect  for 

law,  to  protect  the  lives  and  property  of  individuals  and  cor- 
porations and  to  recognize  the  inherent  right  of  every  indi- 

vidual to  work  and  dispose  of  his  labor  according  to  his  own 
wishes. 

The  discussion  on  this  subject  has  given  additional  interest 

to  the  measures  proposed  in  the  Connecticut  Legislature,  and 
advocated  in  other  States,  providing  for  the  incorporation  of 

labor  unions.  This  plan  has  always  been  opposed  by  profes- 
sional agitators,  whose  principal  occupation  is  stirring  up  strife, 

and  especially  since  the  decision  of  an  English  court  imposing 
heavy  damages  upon  an  organization  of  railway  employees  for 
entering  into  a  conspiracy  against  a  corporation  and  placing 
it  under  a  boycott.  It  is  not  certain  that  the  rule  established  in 
the  now  celebrated  Taff  Vale  case  would  not  apply  to  officers 

and  members  of  labor  unions  engaged  in  similar  conspiracies 
in  their  private  and  official  capacities,  but  if  the  unions  were 
incorporated  they  could  certainly  be  reached  and  punished  for 

any  violation  of  the  law.  In  support  of  the  measure  it  is  con- 
tended tliat  if  incorporation  is  desirable  for  large  aggregations 

of  capital,  it  should  be  advantageous  to  large  bodies  of  work- 
men, and  it  is  pointed  out  that  if  incorporated  capital  is  re- 

sponsible before  the  law  for  its  acts  incorporated  labor  should 
be  as  well,  and  that  both  should  pay  the  penalty  for  wrong 
doing.  Just  now  the  labor  unions  are  denouncing  the  employers 
who  are  forming  an  organization  for  their  own  protection,  on 

the  ground  that  the  new  combination  is  a  "conspiracy."  What 
then  is  the  entire  labor  movement?  It  would  be  well  for  both 

organizations  to  incorporate  and  transact  their  business  strictly 

within  the  limits  of  the  law.  Another  advantage  the  workmen 

would  enjoy  is  the  fact  they  could  then  consistently  claim  recog- 
nition of  their  organization  as  a  responsible  body. 

The  movement  is  intended  to  prevent  violence,  threats,  in- 
timidation, boycott,  attempts  to  prohibit  the  employment  of  a 

person  in  any  place  made  vacant  by  laborers  or  workmen  in  a 

so-called  strike,  and  is  in  the  interest  of  public  health  and 
safety.  It  would  prevent  a  strike  on  a  public  corporation  en- 

gaged in  the  operation  of  a  steam  railroad,  trolley  line,  gas  or 
electric  light  plant. 

It  is  not  the  intention  to  deprive  individuals  of  their  right  to 
ciuit  work,  but  to  prevent  a  simultaneous  cessation  of  labor  by 
all  the  employees  of  a  public  corporation,  thereby  endangering 
the  health  and  safety  of  a  whole  community. 

In  other  countries  where  transportation  business  is  carried 

on  by  the  government  the  employees  in  these  departments  are 
not  permitted  to  join  unions,  although  they  are  not  prevented 
from  entering  associations  formed  for  their  improvement  and 
advancement.  This  position  is  justified  on  the  grounds  of  the 
liul)Iic  welfare,  and  it  is  pointed  out  that  if  employees  in  such 
branches  of  the  public  service  as  the  postoffice,  the  police  or  the 

army  and  navy  were  permitted  to  go  on  strike,  a  condition  of 
anarchy  would  prevail.  Yet  the  interruption  of  transportation 
would  \)e  equally  serious  to  the  business  interests  and  to  the 
comfort  and  convenience  of  the  public.  Because  of  this  fact  it 

was  provided  in  the  proposed  legislation  that  thirty  days'  notice 
be  given  by  every  employee  of  a  trolley  or  steam  railroad  line 
before  being  permitted  to  withdraw  from  the  service.  Such 
a  rule  would  enable  the  operating  company  to  make  provision 

for  carrying  on  the  business ;  but  this,  of  course,  is  directly 

opposed  to  the  labor  union  policy,  and  any  relief  coming  in  this 
manner  must  be  secured  in  spite  of  their  organization  and  not 
because  of  any  help  received  from  it. 

Overcrowding  and  Ventilation 

Regulations  governing  the  operation  of  electric  railways  in 
English  cities  are  coming  in  for  modification  to  some  extent, 
but  innovations  have  not  been  altogether  favorably  received. 
The  most  important  subject  under  consideration  at  present  is 
the  question  of  carrying  more  passengers  than  the  seating 
capacity  of  the  cars  provides  for,  and  this,  naturally,  leads  to  an 
investigation  of  the  facilities  for  ventilation.  In  many  places 
the  local  authorities  have  approved  of  the  carrying  of  more 
passengers  than  can  be  seated,  especially  on  rainy  days,  but 
even  under  these  circumstances  protests  have  been  made,  and 
in  one  instance  the  medical  fraternity  has  been  appealed  to, 

with  the  result  that  an  interesting  discussion  has  been  pre- 
cipitated. A  canvass  of  the  opinions  expressed  showed  that  as 

an  abstract  proposition  the  practice  of  overcrowding  the  cars 
and  the  manner  of  ventilating  them  now  in  vogue  constitute, 

in  the  minds  of  the  gentlemen  consulted,  a  menace  to  public 

health.  Thirty-six  physicians  condemned  outright  the  practice 

of  standing  in  the  passage  way  and  the  present  system  of  venti- 
lation as  well ;  twenty-nine  opposed  overcrowding,  but  found  no 

fault  with  the  ventilators,  provided  they  be  kept  open,  while 

only  five  considered  that  the  convenience  afforded  to  the  com- 
munity by  taking  an  excess  number  of  passengers  outweighed 

I  he  disadvantages  of  overcrowding,  yet  at  the  same  time  these 

five  were  opposed  to  the  system  of  ventilation.  Out  of  seventy- 
six  replies  received  only  six  favored  permitting  passengers  to 
stand  and  the  present  method  of  ventilation,  so  that  on  the 

question  of  public  health  the  medical  testimony  is  almost  unani- 
mous in  opposition  to  the  innovation. 
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In  tliis  country  overcrowding  is  tolerated  in  large  cities  as 
a  necessary  evil,  and  under  certain  conditions  is  expected,  as, 
for  instance,  during  the  rush  hours  and  inclement  weather.  It 
is  generally  admitted  that  in  rainy  weather  much  more  harm 

would  be  done  by  requiring  patrons  to  stand  on  street  corners 
awaiting  cars  in  which  they  could  find  seats  than  in  hurrying 
them  home,  no  matter  how  crowded  the  cars  might  be,  and 

even  though  patrons  might  sufTer  some  inconvenience  and  dis- 
comfort for  a  short  time.  It  would  simply  be  out  of  the  ques- 

tion to  enforce  such  regulations  as  obtain  in  England  in  a  large 

American  city,  and  one  cannot  comprehend  how  such  restric- 
tions could  be  imposed  under  tl:e  conditions  that  exist  in  Nev/ 

York  or  Chicago,  for  instance. 
In  the  matter  of  ventilation  there  is  much  to  be  desired, 

especially  during  the  cold  weather,  when  it  is  necessary  to  keep 
windows  and  doors  closed.  The  deck  windows  afford  little 

relief,  especially  in  the  long  trips,  when  ventilation  is  most 
needed,  and  they  give  rise  to  many  complaints  because  of  the 
drafts  that  they  produce.  The  investigations  in  England  will 
be  followed  with  interest  in  this  country,  as  the  suliject  is  being 
brought  to  the  attention  of  the  operating  ci3m])anies  in  the 
larger  American  cities. 

A  Question  of  Salary 

The  influence  of  salaries  and  wages  in  the  operating  ex- 
penses of  a  large  electric  railway  system  affords  many  oppor- 

tunities for  thought  on  the  part  of  the  controlling  manage- 
ment. As  there  is  no  feature  of  the  work  which  appeals  more 

directly  and  vitally  to  every  employee  of  the  company  than 
does  the  question  of  compensation,  we  believe  that  it  deserves 
the  most  earnest  consideration  on  the  part  of  those  who  hold 
the  power  of  financial  decisions  in  their  hands. 

It  is  doubtless  true  that  the  faithful  performance  of  certain 
specified  duties  in  street  railway  work  implies  an  average 
market  price,  so  to  speak,  for  that  particular  work,  whether  it 
be  running  a  car,  inspecting  equipments,  turning  switches  or 
keeping  clerical  records.  Unless  the  conditions  on  different 

roads  vary  to  a  large  extent  as  regards  the  character  of  work 
required,  it  is  reasonable  to  assume  that  wages,  at  least,  may 
be  regarded  as  much  alike,  provided  the  cost  and  standard  of 

living  in  the  compared  communities  are  similar.  We  also  as- 
sume that  the  owners  and  managers  of  the  electric  railwav 

systems  in  this  country  are,  in  the  main,  anxious  that  the  great 

body  of  their  employees  should  be  contented  with  the  con- 
ditions under  which  they  work,  fairly  paid,  and  assured  of 

such  comforts  and  pleasures  of  life  as  are  consistent  with 
their  earning  capacity. 

Executive  work  of  responsibility  usually  carries  with  it  com- 
pensation in  some  degree  proportional  to  its  value.  It  is  com- 

monly understood  in  business  circles  that  ability  of  this  kind  in 

vigorous  practice  commands  a  good  ])rice.  We  believe,  how- 
ever, that,  as  a  rule,  the  heads  of  dc])artments  in  many  street 

railway  installations  arc  underpaid  frcjm  the  manager  down, 
due  largely  to  the  fact  that  the  responsibility  of  their  work  is 

generally  underestimated  by  the  non-technical  directors  of  the 
cf)mpanies. 

It  is  manifestly  difficult  for  anyone  to  appreciate  thoroughly 
conditions  which  surround  a  class  of  service  which  is  un- 

familiar to  him.  r)])erating  expenses  in  the  aggregate  are  far 
more  significant  to  the  non-technical  mind  that  when  consid- 

ered in  detail.  Watt-hours  per  ton  mile  are  about  as  intelligible 
to  the  active  business  man  whose  interests  in  the  road  are 

purely  financial  as  the  accounts  of  a  Chinese  laundry  to  the 
average  American  citizen.  All  that  the  director  asks  is  that 
operating  expenses  shall  be  shaved  as  close  to  the  jugular  vein 
of  traffic  as  safety  will  permit.  It  is  often  very  hard  for  such 
a  director  to  see  that  the  efficiency  of  the  manager  or  of  the 
heads  of  some  of  the  departments  exerts  a  profound  influence 
upon  the  cost  of  operation.  Take  the  engineering  department, 

for  example,  for  this  is  usually  a  conspicuous  illustration  of 

non-appreciation.  Far  too  often  is  this  force  regarded  as 

simply  an  organization  of  highly  skilled  and  educated  mechan- 
ics, and  far  too  seldom  are  the  salaries  in  this  department  ade- 

quate in  view  of  the  hard  and  responsible  work  required.  An 
illustration  or  two  will  throw  additional  light  upon  the  matter. 

One  of  the  large  street  railway  companies  of  this  country 
lost  its  electrical  engineer  by  resignation  several  years  ago. 

Following  his  departure,  the  work  which  he  carried  on  was 

taken  up  by  another  engineer  in  the  company's  employ,  with 
increased  responsibility.  Neither  the  salary  nor  the  title  of  the 
first  man  has  ever  been  accorded  the  second,  to  the  best  of  our 

knowledge.  There  can  be  little  enthusiasm  possible  in  working 
under  such  conditions.  Another  large  company  refuses  to  pay 

t(i  its  chief  mechanical  and  electrical  engineer's  assistant,  an 
able  man  of  several  years'  experience,  and  a  technical  graduate 
in  electricity,  as  large  tvagcs  as  are  earned  by  an  experienced 
motorman  or  conductor  on  its  lines  !  We  cannot  believe  that 

slate  of  affairs  is  the  result  of  anything  but  ignorance  of  the 
real  conditions.  Flowever  conscientious  a  man  may  be  there 
is  no  doubt  that  adequate  compensation,  supplemented  by 
reasonable  hope  of  advancement,  is  a  wonderful  stimulus  to 

extra  effort,  and  a  potent  factor  in  actually  lowering  the  ex- 
penses of  operation,  as  far  as  the  individual  employee  is  con- 

cerned. Few  of  a  company's  workers  are  in  a  better  position  to 
eliminate  wastes  of  various  kinds  than  the  active  engineers 
of  the  machinery  and  electrical  department,  and  we  believe 
that  the  day  is  gradually  approaching  when  laymen  will 
awaken  to  the  fact  that  engineering  is  a  profession  of  high 

responsibilities  and  opportunities,  that  it  is  entitled  to  compen- 
sation comparable  with  the  rewards  obtained  by  reputable  legal 

and  medical  practitioners,  and  that  the  services  of  technical 

experts  are  indispensable  to  the  highest  success  of  modern 
industrial  undertakings.  In  addition,  that  unless  compensation 

and  appreciation  are  adequate,  the  short-sighted  organizations 
which  pay  stingy  salaries  to  some  of  their  best  employees  will 
find  themselves  ultimately  stalled  in  a  bog  of  depreciation  from 
which  the  only  escape  will  be  through  the  payment  of  heavy 
sums  of  money  for  new  and  revised  equipment. 

Electric  Railway  for  the  St.  Louis  Exposition 
Prospective  visitors  to  the  Louisana  Purchase  Exposition,  in 

St.  Louis  next  year,  are  to  lie  congratulated  on  the  decis'on 
of  the  management  of  that  exposition  to  construct  an  electric 
railway  for  transportation  within  the  grounds  rather  than 

depend  on  automobiles  or  other  inadequate  means  of  trans- 
]>i)rting  large  crowds  safely,  which  were  proposed.  It  would 
certainly  have  been  a  great  misfortune  if  the  exposition  had 

lieen  deprived  of  adequate  means  of  local  transportation  within 
its  boundaries,  and  the  electric  railway  offers  the  only 
economical  and  satisfactory  method  of  acconi])lishing  this  a1 

])resent  known.  The  area  devoted  to  the  nuKlcrn  "W'orld's 
b'air"  is  so  vast  lh;it  it  is  not  onlv  hel]ifiil  bill  essential  to  the 
comfort  of  all  visitors  to  have  a  (|uick.  safe  and  cheaii  method 

of  moving  from  one  part  of  the  grounds  to  another,  ,'inil  (his 
can  best  be  supplied  by  an  elevated  or  depressed  electric  ro.id. 
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THE  THREE-PHASE  RAILWAY  AT  VALTELLINA 

Although  this  railway  has  been  discussed  to  a  considerable 
extent  in  public  print,  comparatively  little  positive  information 
has  been  published  as  to  its  electrical  equipment  and  the  results 
secured  in  operation.  This  has  been  due  partly  to  the  fact  that 

the  contractors,  Ganz  &  Company,  of  Buda-Pest,  realizing  that 
the  equipment  was  a  radical  departure  from  anything  which 

had  previously  been  put  in  service,  took  the  conservative  atti- 
tude not  to  describe  many  of  the  details  of  operation  until  they 

had  been  tested  in  actual  service,  and  partly  because  the 
owners  of  the  line,  the  Adriatic  Railway  Company,  have  also 
been  disinclined  to  allow  full  particulars  of  the  equipment  to 
be  made  public.  The  road  has  now  been  in  operation  since 
September,  1902,  and  the  novel  features  and  extent  of  the  line 
warrant  a  more  extended  account  than  has  yet  appeared  ni  the 
technical  press. 

The  line  consists  of  three  divisions.  The  first  extends  along 
the  east  shore  of  Lake  Como,  from  Lecco  to  Colico.  It  then 
divides,  one  division  extending  north  to  Chiavenna,  the  other 
east  to  Sondrio,  along  the  Veltlin  Valley  or  the  Valtellina.  The 
sections  enumerated  have  following  lengths: 

Lecco  to  Colico,  38.95  km,  about  24  1-3  miles. 
Colico  to  Sondrio,  40.79  km,  about  asJ  j  niile^. 
Colico  to  Chia\enna,  26.57  km,  about  16^4  niilt-s. 

The  grades  on  the  line  are  inconsideral)le,  as  shown  liy  the 
accompanying  profiles.  Figs.  2  to  4,  which  indicate  them  in 
tenths  of  i  per  cent.  The  steepest  is  near  Chiavenna,  where  a 
grade  of  1.995  per  cent  is  reached.  The  curves,  however,  are 
numerous,  as  the  curve  diagram  under  each  profile  will  show. 
Being  a  converted  steam  line  there  is  a  considerable  freight 
business,  and  especially  in  the  summer  season  a  large  passenger 
traffic.  This  consists  for  the  most  part  of  tourists,  who  arrive 
from  Switzerland  over  the  Spliigen  Pass,  or  from  the  Engadine 
through  Valbegraglia  to  Chiavenna.  Tlie  Sondrio  division  is 
also  a  part  of  the  through  route  by  diligence  from  Austria  and 
Southern  Germany  to  Italy  for  tourists  from  the  Tyrol. 
The  physical  difficulties  in  the  installation  of  a  satisfactory 

FIG.  2.— PROFILE  FROM  COLICO  TO  CHIAVENNA 

FIG.  L— MAP  SHOWING  ROUTE  OF  VALTELLINA  RAILWAY 

overhead  system  for  the  three-phase  circuits  were  enormous, 
due  principally  to  the  large  numlicr  of  tunnels,  especially  on  the 
Lecco-Colico  division.  Half  of  this  division  is  on  curves,  and 

about  30  ])cr  cent  of  it  is  in  tunnels.  The  heaviest  grade  on  the 
entire  line,  as  shown  in  the  profile,  is  about  2  per  cent,  the 
smallest  curve-radius  on  the  line  is  1000  ft.,  and  at  switches  is 

'T-  500  ft. 
It  was  largely  on  account  of  these 

conditions  that  the  directors  of  the 
Rete  Adriatica,  or  Adriatic  Railway, 
decided  to  test  the  merits  of  electric 
traction  for  heavy  railroad  service  first 
on  these  lines. 

POWER  STATION 

The  power  plant  has  been  erected  at 
Morbegno,  where  three-phase  current 
at  a  tension  of  20,000  volts  is  produced 

FIG.  3.— PROFILE  FROM  LECCO  TO  COLICO 

FIG.  4.— PROFILE  FROM  COLICO  TO  SONDRIO 
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entirely  open,  so  that  tlie  water  will  freely  flow  into  the  head- 
race without  stowing;  at  low  water  the  head-race-level,  by 

means  of  sluices,  is  constantly  kept  at  the  high-water  mark,  the 
water  passing  through  two  openings  into  the  first  tunnel,  thence 
into  the  head-race.  The  latter  is  built  partly  of  masonry  and 
partly  through  rock  as  a  tunnel.  Its  total  length  is  16,200  ft., 
and  it  has  an  average  fall  of  i  in  1000. 

The  first  gravel  sluice  is  situated  at  a  distance  of  3000  ft. 
from  the  mouth  of  the  first  tunnel,  the  second  between  the 

FIG.  S.— INTERIOR  OF  POWER  ST.\TION 

FIG.  (J. -VIEW  OF  D.\M 

direct,  that  is,  without  step-up  transformers,  and  led  to  the 
sub-stations  located  along  the  line,  where  the  current  is  reduced 
to  30GO  volts,  which  is  the  tension  used  on  the  two  trolley  wires. 
Power  from  the  River  Adda  is  used  for  motive  power  in  the 

station.  The  distance  from  the  dam  to  the  point  of  use  is  about 

5  km  (3^8  miles),  and  the  head  available  is  107  ft.  The  mini- 
mum volume  of  water  is  5500  gals.,  so  that  the  lowest  amount 

of  energy  available  is  7500  hp.  The  water  shed  from  which 
this  water  is  taken  has  an  area  of  980  sq.  miles. 

At  Desco  where  the  water  is  empounded  the  Adda  divides 
into  two  arms,  of  which  one  has  been  thoroughly  shut  up  and 

the  other  adapted  for  the  weir.  At  this  point  the  Adda  pre- 
serves the  character  of  a  mountain  river,  carrying  a  great  deal 

of  gravel  and  sand,  especially  at  high  water.  For  this  reason  a 
sluice-weir  has  been  chosen.    At  high  water  these  sluices  are FIG.  10.— WATER  JET  LIGHTNING  .\RRESTER 

FIG.  7.— POWER  HOUSE  .\T  AIORBEGNO 
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tunnel  before  the  last  and  last  one,  and  the  by-pass  gate  directly 
in  front  of  the  water  sluice,  so  that  any  excess- water  at  a  low 
load  of  the  turbine  can  freely  flow  off.  This  by-pass  gate  is  of 
sufficient  size  to  permit  of  the  whole  volume  of  water,  i.  e., 
5500  gals,  per  second  being  discharged. 

In  the  final  tunnel  the  canal  has  a  width  of  23  ft.,  and  here, 
for  a  length  of  82  ft.,  it  is  16  ft.  6  ins. 
deep,  so  that  the  velocity  of  the  water 
is  reduced  from  8  ft.  per  second  to  2  ft. 
4  ins.  per  second,  and  at  this  point  any 
further  gravel  or  sand  carried  by  the 
water  can  be  removed. 

From  this  basin  the  water,  see  Figs.  5 
and  6,  is  conducted  by  two  riveted  pipes 

of  225-ft.  length  and  8-ft.  3-in.  diameter, 
and  at  an  incline  of  45  degs.  to  the  tur- 

bine house.  Each  pipe  there  divides  into 
two  parts,  the  branches  leading  to  the 
turbine  of  2000  hp  each.  The  tail-race 
has  a  length  of  330  ft.  and  a  width  of 
66  ft. 

The  power  station  contains  three 
turbo-generator  groups  of  2000  hp  each. 
A  fourth  unit  will  be  erected  when  neces- 

sity arises,  and  will  have  a  capacity  of 
from  3000  hp  to  4000  hp.  The  Francis  turbine,  supplied  by 
Ganz  &  Company,  is  used,  and  runs  at  a  speed  of  150  r.  p.  m., 
under  a  net  head  of  water  of  100  ft.,  which  at  high  water,  when 
the  water  is  discharged  back,  may  be  reduced  to  89  ft.,  or  even 
in  exceptional  cases  to  86  ft. 

The  turbines  are  of  the  inward-flow  type,  and  the  water  is 

DrA  =  Generator. 
MR  =   Motor  for  regulating   speed  of 

turbine. 
CR  =  Centrifugal  governor  with  carbon contacts;  normal  speed,  150;  max.,  170. 
OSS  =  Upper  set  of  bus-bars. 
USS  ~  Lower  set  of  bus-bars. E  =  Ground  plate. 

FIG.  9.--WIR1NG  PLAN  OF  POWER  STATION 

conducted  to  the  blades  through  Fink  adjustable  guide  blades. 
Adjustment  can  be  done  by  hand  or  with  a  centrifugal  governor 
and  a  relay.  The  guide  blades  can  also  be  adjusted  from  the 
switchboard  by  means  of  a  chain  acting  on  the  relay  governor; 
this  method  is  followed  when  putting  the  generators  in  parallel. 

The  blades  are  moved  by  oil  acting  on  a  piston  under  a  pres- 
sure of  ten  atmospheres.  Each  turbine  is  coupled  direct  to  an 

oil  pump,  which  forces  the  oil  into  an  oil  reservoir.   The  gov- 

FIG.  12.— FEEDER  IN-  FIG.  13.— SPAN  WIRE 
SULATOR  FOR  20,000  VOLTS       INSULATOR  FOR  20,000  VOLTS 

A  =  Fuses  for  20,0(X)  volts. 
a  —  Inises  for  3000  volts. 
B  =  Switch  for  20.000  volts. 
b  =  Switch  for  3000  volts. 
C  =  Choke  coils  for  20,000  volts. 
c  =  Choke  coils  for  30IM)  volts. 
D  =  Wurts  zinc  plates  for  20,000  volts. 
d  =  Wurts  zinc  plates  for  .3000  volts. 
E  =  Carbon  rheostat  for  20.fM)0  volts. 
e  =  Carbon  rheostat  for  3000  volts. 
F  =  Horn  arresters  for  20,000  volts. 
/  =  Horji  arresters  for  3O00  volts. 
C  =  Transformer  for  20,000  volts. 
g  —  Transformer  for  3,000  volts. J  —  .Section  insulator. 
S  =  Track. 
L  =  liartli  plate. 

FK;.  11.    DIAGRAM  OF  CIRCUITS  IN  TRANSFORMER  SUIi- 
STATION FIG.  M.-ITANGER  AND  EARS  I'OR  Jl.OllO  VOLTS 
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enior,  which  is  of  the  centrifugal  type,  acts  on  a  valve,  which 
either  connects  the  two  cylinders  of  the  controlling  piston  with 
the  oil  reservoir  or  with  the  suction  storage  of  the  oil  pumps. 

FIG.  15.— SPAN-WIRE  CONSTRUCTION 

The  three-phase  generators,  Fig.  8,  supplied  hy  Schuckert,  of 
Nuremberg,  generate  at  a  normal  load,  and  a  lag  of  phase  of 

cos  0.7,  three-phase  current  of  1050  kw  at  20,000  volts  and  15 

times  that  of  the  normal.    The  generators  are  designed  to  be 
able  to  stand  a  short  circuit  for  120  seconds  without  injury. 

In  case  of  the  turbine-governor  failing  to  act  the  direct- 
coupled  exciters  are 

I  ;  provided     with  an automatic  switch, 
which  inserts  the 

resistance  in  the  ex- 
citer circuit  when 

the  turbines  run 

away,  thus  avoiding 

injury  from  an  in- crease in  voltage  in 
the  main  circuit. 
This  arrangement 
prevents  the  voltage 
exceeding  2  5,  o  o  o 

volts,  even  if  the 
number  of  revolu- 

tions should  be  250 

per  minute.  This 
provision  was  made 
not  so  much  to  pro- 

tect the  alternator 

against  injury  as  to 
avoid  damage  to  the 
switchboard  appa- 

ratus from  the  high 

voltage.  The  total 

weight  of  the  alter- nator is  153,000  lbs., 

of  which  97,000  lbs. 
is  the  weight  of  the  rotary  part,  including  the  shaft. 

The  switchboard  is  designed  for  four  generators  and  two  sets 

of  bus-bars.    The  plan  of  connections  and  the  arrangement  of 

FIG.  IC— SI'AN-VVIKE  CONSTRUCTION 

DOUBLE-BRACKET  PULE 

periods.  When  passing  over  from  no  load  to  a  load  of  1500  hp 
the  voltage  at  a  constant  number  of  revolutions  decreases  only 
15  per  cent.  At  a  sudden  change  from  full  load  to  no  load  the 
voltage  rises  only  10  per  cent.    The  short  circuit  current  is  six 

the  apparatus  on  the  switchboard  may  be  seen  from  Fig.  9.  At 
present  only  one  set  of  bars  is  used,  the  other  being  intended  for 
testing  the  generators  by  means  of  water  rheostats.  Well- 
insulated  underground  conductors  lead  from  each  alternator 
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to  the  two  sets  of  bus-bars  on  the  switchboard.  All  of  the 
apparatus  mounted  on  the  front  of  the  switchboard  is  for 
low-tension  service  only,  so  that  there  is  no  occasion  for  the 
operating  staff  coming  in  contact  with  the  high-tension  current. 

All  high-tension  switches  are  handled  from  the  front  side  of 
the  switchboard  except  the  switches  for  the  outside  circuits, 
which  are  behind  it. 

A  novel  form  of  lightning  arrester  is  used  where  the  outside 
wires  enter  the  station.  It  is  shown  in  Fig.  10,  and  consists 

of  three  water  jets,  each  15  mm  (9-16  ins.)  in  diameter,  which 
discharge  static  electricity  readily,  but  through  which  there  is  a 
leakage  from  the  station  of  only  about  i-io  amp.  at  20,000  volts. 

TRANSMISSION  LINE 

From  the  central  station  the  three  primary  conductors  at 
20,000  volts  lead  across  the  Adda  to  Morbegno,  where  they 
divide.  Towards  Sondrio  the  lines  are  carried  to  Castionc. 

and  consist  of  three  soft  copper  wires  of  7-mm  diameter.  In 
the  other  direction,  i.  e.,  toward  Colico  the  conductor  consists 
of  three  wires  each  of  8-mm  diameter.  At  Colico  the  conductor 
again  branches,  one  set  going  north  to  the  last  transformer 
station  on  this  section,  which  is  situated  at  a  distance  of  3.1 
miles  before  Chiavenna  is  reached,  and  south  to  Abbadia. 

These  conductors  consist  of  soft  copper  wires  of  7-mm  diameter. 
The  primary  conductors  and  the  distribution  of  the  transformer 
station  are  illustrated  in  Fig.  11.  The  pole  line  consists  of  larch 
poles,  with  a  minimum  diameter  of  10  ins.  at  the  upper,  and  a 
minimum  diameter  of  i  ft.  at  the  lower  end.  Before  the  erection 

FIG.  20.— OVERHEAD  WIRING  AT   \  STATION 

the  poles  are  burned  and  tarred  at  their  lower  ends.  At  the 

stations  the  platform  poles  are  set  in  cast-iron  bases.  The  high- 
tension  wires  are  carried,  as  a  rule,  on  the  trolley  wires,  but  on 
the  side  away  from  the  track.  They  are  spaced  24  ins.  apart. 

The  high-tension  wires  are  not,  as  a  rule,  carried  through  the 
tunnels  but  over  them.  High-tension  switches,  installed  in  each 
transformer  station,  enable  the  primary  conductors  to  be 
divided  into  sections. 

FIG.  19.— DOUBLE-BRACKET  CONSTRUCTION 

The  contact-wires  consist  of  two  hard-drawn  copper  wires 
of  8-mm  diameter  and  3  ft.  apart.  The  rails  are  used  as  a  third 
conductor,  and  are  connected  by  6-mm  copper  bonds.  The  con- 

tact-wires are  fixed  at  a  height  of  20  ft.  in  open  stretches  and 
at  16  ft.  in  tunnels,  and  are  suspended  by  ambroin  insulators 

attached  to  galvanized  steel  wires  of  5-mm  diameter.  Separate 
span  wires  are  used  for  each  conductor.  The  ends  of  these 

span  wires  are  attached  to  porcelain  insulators 
of  special  type  (Fig.  13). 

The  ambroin  insulators  consist  of  a  cast-iron 
bell,  holding  a  steel  bolt  embedden  in  ambroin, 
and  having  at  its  lower  end  a  mechanical  clip. 
Fig.  14  shows  the  section  of  this  insulator. 

On  curves  of  3000-ft.  radius  and  less  the  con- 
tact-wires are  suspended  on  double  poles  with 

span  connection.  Figs.  15  and  16;  on  curves  of 
greater  radius  and  on  tangents  they  are 
mounted  on  single-bracket  poles.  Fig.  17,  and  in 

the  stations  on  douljle-bracket  poles,  Figs.  18  and  19. 
To  prevent  collisions  at  stations  a  section  of  the  contact-wire 

of  looo-ft.  length  on  each  side  of  each  station  is  isolated  by 
section  insulators.  Fig.  20,  and  is  disconnected  unless  the  sema- 

phore shows  clear.  The  switch  in  the  station,  by  which  this 
section  is  made  alive,  cannot  be  inserted  until  the  correspond- 

ing semaphore  or  the  distance  signal  has  Ijeen  adjusted  at 
"line  free."    In  addition  the  Webb-Thomson  train  staff  svstem 
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is  used  between  stations.  The  primary  and  contact-wires  are 
protected  by  Siemens  horn  lightning  arresters  with  water  rheo- 

stats in  the  earth  circuit. 

TRANSFORMER  SUB-STATIONS 

Tlie  system  of  distribution  at  the  sub-stations  has  already 
been  shown  in  Fig.  11.    In  each  station  there  is  one  300  kw 

TROLLEY  AND  TROLLEY  STAND 

transformer,  except  at  the  Abbadia  sub-station,  where  there  are 
two.  Each  sub-station  is  divided  into  two  rooms;  in  the  outer 
arc  located  the  cut-outs,  switches  and  one  small  fan  for  cooling 
Ihc  transformers,  as  well  as  the  lightnin.s:  arresters  for  the 

tain  express  trains  of  250  tons,  which  run  at  from  37  miles  to  44 
miles,  and  of  freight  trains  of  400  tons,  which  run  at  from  18.5 
miles  to  22  miles  on  grades  of  i  per  cent. 

The  weight  of  the  motor  cars,  including  the  electrical  equip- 
ment, is  53  tons,  and  they  are  able  to  haul  from  five  to  seven 

trail  cars  of  10  tons  and  12  tons  dead-weight,  at  a  speed  of  40 

II  I  m.  p.  h.,  up  grades  of  i  in  100.  Of the  ten  motor  cars  five  are  finished  as 

saloon  cars  for  use  on  express  trains. 
The  other  five  are  fitted  with  second- 
class  and  third-class  accommodation. 
Each  car  contains  a  baggage  com- 

partment and  accommodations  for 
the  air  compressor. 
The  current  collector  or  trolley. 

Fig.  22,  consists  of  two  rollers  of 

electrolytic  copper  of  3J/^-in.  diam- 
eter and  2-ft.  19^-in.  length,  insulated 

from  one  another,  running  on  insu- 
lated ball  bearings  and  mounted  on 

an  insulating  rod.  The  current  is 
taken  off  by  copper  contacts  rubbing 
on  both  ends  of  each  roller  and  led 

into  the  cars  by  means  of  insulated 
cables.  The  trolley  frame  is  made 
up  of  Mannesmann  tubing,  attached 
to  the  car  roof  by  means  of  porcelain 
insulators.    Compressed  air  is  used 

=  Fuse  box. 
=  Primary  switch. 

C  —  Controller. 
D  —  Short-circuit  device. 
£  =  Air  cock  for  contro 

trolley  pole. 
F  =■  Starting-han„ie. 
G  =  Air-brake  valve. 
H  —  Switch  for  motor  compressor. 

FIG.  24.-SECTIONS  AND  PLAN  OF  MOTORMAN'S  CAB FIG.  23.— SWITCH  FOR  PRIMARY  CIRCUIT OPEN 

primary  and  secondary  conductors.  The  ratio  of  the  trans- 
formion  is  from  6:1.  The  transformers  also  have  several 

windings,  which  supply  the  current  at  14  volts  for  running  the 
small  fan-motors. 

MOTOR   CARS  AND  LOCOMOTIVES 

The  express  and  passenger  trains  are  hauled  by  motor  cars, 
the  freight  trains  by  electric  locomotives.    The  company  has 
already  decided,  however,  to  use  electric  locomotives  for  cer- 

to  raise  and  lower  the  trolley,  and  glycerine  dash  pots  are  pro- 
vided to  control  the  speed  of  movement.  Each  car  carries  two 

trolley  poles,  one  for  each  direction  of  running. 
The  current,  at  3000  volts,  is  carried  into  the  car,  as  already 

mentioned,  by  flexible  cables,  which,  within  the  car,  are  en- 
cased throughout  in  metal  tubes,  the  latter  being  grounded  to 

the  truck.  A  branch  from  the  high-tension  circuit  leads  to  a 
8-kw  transformer,  which  supplies  current  at  100  volts  to  the 
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motor  of  the  air-compressor  as  well  as  for  the  lighting,  heating 
and  the  fan-motors.  The  main  conductors  terminate  in  high- 

tension  switch  boxes,  located  in  each  motorman's  compart- 
ment.   Either  side  can  be  cut  out  by  the  operation  of  a  switch. 

The  primary  switch  is  of  the  plug  type,  with  six  contacts. 
These  contacts  are  attached  to  a  plate,  which  can  be  raised  or 
lowered,  and  can  also  be  turned  120 

degs.  by  means  of  a  switch-lever 
projecting  from  the  switch-box, 
thus  providing  for  reversal  of  direc- 

tion of  the  run.  This  lever  can  only 
be  moved  if  the  switch  is  current- 
less.  The  primary  switch,  which 
is  shown  open  in  Fig.  23,  can  be 
(lisconnected  or  inserted  in  the  cir- 

cuit, either  manually  or  pneumatic- 
allv.  The  plug  contacts,  which  are 
shown  in  the  engraving,  have 
worked  very  satisfactorily,  and  the 

blowing  out  of  the  arc  by  the  rare- 
fied air  produced  when  the  plate  is 

raised  has  been  very  efficient,  and 

seemingly  has  caused  little  destruc- 
tion to  the  contacts. 

There  is  no  access  to  the  parts  carrying  the  high  tension 
except  in  the  box  containing  the  fuses  and  primary  switch.  To 
prevent  all  possibility  of  the  motorman  touching  these  parts 
while  the  current  is  on  the  box  is  kept  locked,  and  the  key  is  put 
in  the  valve  connected  to  the  air  cylinder  operating  the  trolley, 
whence  it  cannot  be  removed  unless  the  trolley-valve  lever  is  so 

adjusted  that  the  current  collector  is  in  the  "down"  position. 
It  might  happen,  however,  that  the  motorman  would  open  the 
box  of  the  primary  switch,  withdraw  the  key,  and  then  put  it 

remains  constant.  The  rotor  is  mounted  upon  a  hollow  shaft, 
the  interior  diameter  of  which  is  such  as  to  allow  a  movement 
of  the  car  axle  corresponding  to  the  play  in  the  bearing  springs. 
The  hollow  shaft  is  journaled  in  the  side  frame  of  the  stator. 
This  arrangement  assures  that  all  parts  of  the  motor  are 

spring-borne. 

FIGS. AND  2U.— METHOD  OF  MOUNTING  MOTOR  ON  WFIEEL 

The  high-tension  current  is  carried  to  the  stator.  The  wind- 
ing of  the  rotor  is  so  dimensioned  that  its  induced  current  has 

a  tension  of  only  300  volts.  The  starting  and  variation  of  the 
speed  is  consequently  performed  with  a  circuit  of  300  volts  only. 

It  will  be  remembered  that  the  number  of  revolutions  of 

three-phase  motors  is  a  constant,  depending  upon  the  periodi- 
city and  the  number  of  poles  of  the  motor.  However,  if  we 

have  two  motors  we  can  secure  an  efficient  half-speed  by 
leading  the  induced  current  from  the  rotary  part  of  one  motor 

A  =  Trolley. 
B  —  Lightning  arrester. 
C  =  Controller. 
D  —  Switch  for  primary  circuit. 

K  =  Short-circuiting  device. 
M-L  M2  =  High-te,nsion  motors. 
Afi]         =  Low-tension  motors. R  —  Water  rheostat. 

T  =  Transformer  for  heaters,  lighting 
circuit  and  air  compressor. V  =  Fuse  box. 

FIG.  27.— DIAGRAM  OF  CONNECTIONS  OF  MOTOR  CAR 

in  llie  air  valve  and  raise  the  trolley.  To  avoid  this  the  luck 
lia.s  heen  so  devised  that  tlie  key  cannot  be  withdrawn  when  the 
iloor  is  o])cn. 

MOTORS 

\'.;\vh  truck  carries  one  high-tension  and  une  luvv-tcnsion 
mulor,  the  stator  of  which  is  connected  to  the  truck  and  sus- 
])cnde(l  by  springs,  while  the  rotor  is  connected  to  the  driving 
wlieels  by  means  of  a  linked  coupling.  This  cou]iling,  shown 

in  l''igs.  25  and  26,  allows  a  certain  ;iuii)iuU  uf  independent 
movement  to  the  car  axle,  while  the  angular  speed  uf  the  wheels 

to  the  stator  of  the  other.  Fig.  27  shows  the  plan  of  the  con- 
nections of  a  car.  The  connecting  and  disconnecting  of  these 

two  motors  is  performed  by  a  starting  device,  Fig.  28,  of  which 
there  are  twu  in  each  car,  i.  e.,  one  for  each  direction  of  the 
run,  and  which  are  mechanically  connected  together  by  means 
of  a  ciiain  ;ind  wire  rope. 

The  lever  uf  the  starting  device  is  constructed  for  three 

positions.  When  in  the  "off"  position  the  motors  are  discon- 
nected and  the  air-C(jcks  cannot  l)e  moved,  when  at  "low  speed" 

the  motors  are  put  in  cascade  connection,  while  when  put  at 
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"high  speed"  only  the  high-tension  motors  are  in  circuit. 
At  starting  rheostats  (Fig.  29)  are  inserted  in  the  circuit  of 

the  rotor  through  the  three  shde  rings.  The  resistance 
ihminishes  proportionately  as  the  speed  of  the  motor  approaches 

electrolyte  used  is  a  solution  of  soda.  As  this  is  forced  into  the 
rheostat  box  the  motor  starts,  its  speed  increasing  in  the  same 
measure  as  the  immersed  surface  of  the  sheet-iron  plates  in- 

creases. When  the  water-level  has  attained  its  maximum 
height,  the  motor  w  ill  run  at  full  speed,  at  which  moment  the 
circuits  of  the  rotor  are  automatically  short-circuited.  The 
short-circuiter  is  likewise  actuated  by  pressed  air.  To  increase 
the  cooling  surface  of  the  rheostats  they  are  provided  with 
cooling  pipes.  The  liquid  in  the  rheostat  is  raised  Ijy  adjusting 
tlie  air-ci)ck  (jf  the  controller. 

The  flctails  of  starting  the  motors  are  as  follows:  First, 

place  the  switch-lever  of  the  controller-device  at  "low  speed" 
and  open  the  air-cock,  and  with  small  throttle  valve  enable  the 
air  to  enter.  This  does  two  things,  it  (i)  closes  the  primary 

switch  of  the  3000-volt  circuit  and  (2)  allows  the  water  level 
in  the  rheostat  to  rise  slowlv  or  more  rapidl_\',  according  to  the 
position  iif  the  throttle  valve  until  the  rotor  is  short-circuited. 

The  car  will  then  run  at  half-speed.  If  "high  speed"  is  desired 
it  is  necessary  first  to  shut  the  air-cock,  which  disconnects  the 

primary  current.  The  controller  lever  is  then  adjusted  at  "high 
speed,"  thus  disconnecting  the  low-tension  motor.  The  motor- 
man  tlien  moves  his  air-cock  and  throttle  valve,  again  closing 

SI 

FIG.  28.— SWITCH  FOR  ST/VRTING 

synchronism.  The  rheostat  is  of  the  liquid  type,  with  the  elec- 
trolyte forced  in  and  out  by  compressed  air.  It  consists  of  a 

cast-iron  box  with  cooling  flanges,  into  which  are  hung  three 
groups  of  sheet-iron  plates  with  indented  lower  edges.  The 

FIG.  29,— STARTING  RHEOSTAT 

his  main  switch  and  admitting  the  electrolyte  until  the  car 
reaches  full  speed.  The  method  of  regulating  the  speed,  as 

will  be  seen,  is  in  many  particulars  similar  to  the  series  parallel- 
connection  of  continuous-current  motors.    When  starting  the 

FIG.  SO.-TIIREE  rn.\SE  LOCO:\IOTTVE 
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iiiotornian  watclies  tlie  ammeters  and  voltmeters,  mounted  close 
in  front  of  him,  and  accordingly  regulates  the  speed  of  the 

starting  with  the  throttle  valve.  The  sw^itch-lever  and  air-cock 
of  the  starting  device  are  mechanically  so  dependent  upon  one 
another  that  it  will  not  l)e  possible  to  operate  the  handles 

of  the  four  axles  is  provided  with  a  high-tension  motor  of 
150-hp  capacity,  of  construction  and  coupling  identical  to  those 
of  the  motor  car,  except  that  the  locomotive  is  designed  for  one 
speed  only.  The  motors,  according  to  the  variations  of  the 
tractive  effort,  as  observed  on  the  ammeter,  may  individually 

1 
D 

FIG.  31.— PLAN  AND  ELEVATIONS  OF  LOCOMOTIVE 

except  in  the  order  described  above.  Moreover,  it  is  impossible 

to  move  the  air-cock  unless  the  switch-lever  has  been  adjusted 

exactly  in  its  position  for  low  or  high  speed.  The  motorman's 
cab  also  contains  a  fuse  box,  Westinghouse  brake  lever,  hand- 

brake lever,  air  pump  to  be  operated  by  hand,  in  order  to  allow 
of  the  current  collector  being  raised,  also  if  there  is  no  pressure 
in  the  air  tank,  and  a  valve  for  the  air  whistle. 

The  air  compressor,  together  with  the  motor,  the  air  tank 
and  starting  automatic  switch  are,  as  
already  stated,  located  in  a  separate 
compartment.  The  air  compressor  sup- 

plies the  air  for  the  whole  of  the  elec- 
tric apparatus,  viz.,  main  switch,  rheo- 

stat, signal  whistle,  etc.,  and  also  for 
the  Westinghouse  brake. 

be  disconnected  or  connected  up.  In  the  insides  of  the  loco- 
motive there  are  located  the  air  compressor,  togetlier  with  the 

transformer  belonging  to  it,  which  simultaneously  supplies  the 
current  for  the  lighting,  the  automatic  switch  for  the  air  pump, 

a  hand-operated  air  pump,  the  triple  valve  of  the  Westinghouse 
brake  and  a  hand  brake.  The  rheostats  are  located  within  the 
ends  of  the  locomotive  frame.  Fig.  32  shows  the  scheme  of 
connections  of  the  locomotive. 

LIGHTING,  HEATING 
VENTILATION 

AND 

The  lOO-volt  circuit  of  the  8-kw 
transformer  leads  to  a  small  switch- 

board in  the  baggage  room.  Conduc- 
tors are  lead  off  from  here  for  the 

lighting,  heating  and  ventilation  cir- 
cuits. Small  ceiling  clusters  and  arm 

brackets,  provided  with  three-phase 
incandescent  lamps  and  ordinary  in- 

candescent lamps  for  continuous  cur- 
rent at  23  volts,  serve  for  the  lighting. 

There  is  in  the  car  a  small  accumulator 
battery,  so  that  the  car  will  be  also 
lighted  when  the  trolley  is  lowered.  There  is  also  on  the 
switchboard  in  the  baggage  room  a  switch  for  the  accunuilator 
battery.  The  heaters  are  of  the  usual  type.  For  the  ventila- 

tion of  the  first-class  cars  there  are  provided  low-speed  ventila- 
tors with  two  blades  driven  by  motors. 

LOCOMOTIVES 

The  locomotives  used  for  freight  service,  Fig.  30,  have  four 
axles,  consist  of  two  trucks  flexibly  connected  together.  Each 

A  =  Ti-olley. 
B  —  Lightning  arrester. 
C  =  Junction  box. D  —  Controllers. 

Mx  M.2  M-j  Mi  =  Motors. 
A'l  R«  R3  Ri  —  Liquid  rheostats. 
''i  '2  ̂ 3  '1  =  Short-circuiting  devices. S  ~  Ammeter.  . 

FIG.  32.— DIAGRAM  OF  CONNECTIONS  OF  LOCOMOTIVE 

The  weight  of  the  locomotive  is  46  tons,  it  is  capable  at  a 
speed  of  18  m.  p.  h.  to  develop  a  normal  traction  force  of  13,300 
lbs.  and  maxinuim  17,600  lbs.,  and  will,  therefore,  be  able  to 
convey  normally  up  gradients  of  i  in  100  an  additional  load 
attached  of  400  tons. 

During  switching  both  trolleys  are  in  raised  position,  for 
there  is  no  trouble  at  low  speeds  in  using  both  for  either 
direction  of  movement. 
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THE  PROPOSED  TERMINAL  AT  ST.  GEORGE,  STATEN  ISLAND 

Staten  Island,  which  comprises  Riclimond,  one  of  the  five 
boroughs  composing  the  city  of  Greater  New  York,  is  con- 

nected to  Manhattan  by  a  ferry  with  boats  saiHng  on  a  head- 
way, in  busy  hours  of  the  day,  of  fifteen  minutes.  The  fare 

from  Manhattan  to  St.  George,  at  which  the  boats  land,  is  5 
cents.  At  St.  George  the  passengers  can  change  to  either  a 
steam  railroad  belt  line  or  to  an  electric  road.  The  steam 

railroad  is  operated  by  the  Staten  Island  Rapid  Transit  Com- 
pany, which  is  controlled  by  the  Baltimore  &  Ohio  Railroad 

Company.    It  is  a  double-track  line  with  stations  about  a  mile 

apart,  extending  the  entire  length  of  the  northern  and  eastern 
shores  of  the  island,  and  with  a  branch  reaching  across  the 
island  to  the  southwestern  extremity  at  Tottenville.  There  are 
two  electric  railway  companies  on  Staten  Island,  known  as  the 
Richmond  Light  &  Railroad  Company,  formerly  the  Staten 

Island  Electric  Railway  Company,  and  the  Staten  Island  Mid- 
land Railroad  Company.  These  companies  were  until  recently 

operated  independently,  but  within  a  year  both  have  come 
under  the  ownership  of  H.  H.  Rogers,  and  are  under  the  same 
management. 

The  ferry  between  Manhattan  and  Staten  Island  is  being 
operated  under  a  lease  from  the  city  authorities  by  the  Rapid 
Transit  Ferry  Company,  which  is  affiliated  with  the  Staten 
Island  Rapid  Transit  Company,  the  steam  line.  The  ferry 
company  also  owns  the  terminal  at  St.  George,  where  the 
change  is  made  to  trains.  The  facilities  for  this  transfer  have 

been  very  good  so  far  as  changes  to  the  steam  trains  are  con- 

cerned, but  have  been  very  poor  for  the  passengers  desiring  to 
ride  on  the  electric  cars.  Nevertheless,  the  total  traffic  of  the 
electric  lines  last  year  was  considerably  larger  than  that  on  the 
steam  line. 

The  ferry  franchise  expires  on  June  i,  1904,  and  there  has 
been  a  vigorous  fight  as  to  which  company  should  lease  the 
ferry.  This  question  is  settled  by  the  city  authorities,  who, 
through  their  ownership  of  the  Manhattan  docks,  reserve  a 
monopoly  of  the  ferry  franchises  of  the  city.  Both  companies 

appeared  as  bidders. 
Dock  Commissioner  Hawkes,  before  whom  the  proposition 

first  came,   recommended   that  the   franchise   of  the  Rapid 

Transit  Ferry  Company  be  renewed,  the  principal  argument 
in  favor  of  this  course  being  that  that  company  owned  the 
present  ferry  terminal  at  St.  George,  which,  in  some  respects, 
seems  the  best  point  for  a  boat  landing.  On  the  other  hand, 
the  consolidated  electric  railway  companies,  through  their 
president,  Charles  L.  Spier,  offered  to  run  a  line  of  boats  to 
Tompkinsville,  agreeing  to  install  larger  and  faster  boats  than 
those  at  present  in  use.  The  proposition  of  the  electric  railway 
interest  was  by  far  the  more  popular  one  with  the  residents  of 
Staten  Island,  who  felt  that  the  owners  of  the  electric  system 
were  much  more  enterprising,  and  both  able  and  willing  to 

give  a  much  better  service  than  their  steam  railroad  com- 
petitors. A  number  of  mass  meetings  were  held  in  favor  of  the 

proposal  of  the  electric  railway  company,  and  several  deputa- 
tions of  residents  of  Staten  Island  called  on  the  Mayor  in  favor 

of  it.  This  agitation  has  led  to  the  formulation  of  a  third  plan, 

which  has  received  the  endorsement  of  the  Mayor,  the  Presi- 
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dent  of  Richmond  Borough  and  other  prominent  city  officials.  Works  and  have  received  the  endorsement  of  Bridge  Com- 
This  contemplates  the  purchase  of  the  existing  St.  George  missioner  Lindenthal  and  the  engineer  for  the  Board  of  Rapid 
terminal  by  the  city  and  the  erection  at  that  place  of  a  large  Transit  Commissioners,  William  Barclay  Parsons.    They  are, 
and  improved  terminal  with  equal  facilities  for  the  steam  and  therefore,  of  considerable  interest,  as  representing  the  judg- 
elcctric  systems.    If  this  is  done  it  is  thought  that  the  interests  ment  of  these  engineers  and  of  the  city  authorities  as  to  the 

FIG.  2.-PLAN  OF  UPPER  DECK  LANDING 

Trolley  Roof  Giiiltr  -JO 

Trolk-y  rh.lfc.nii  a5' 
Upper  Deck.  14 

Plalform  4 ' Dock  El.0.0 

Section  "B" 

of  both  companies  and  also  of  the  residents  of  Staten  Island 
will  best  be  conserved.  The  ferry  franchise  can  then  be 
leased  to  any  responsil)le  bidder  upon  terms  which  will  not 
infringe  the  rights  of  cither  of  the  transportation  companies 
on  Staten  Island.  The  Legislature  has  already  passed  a  bill 
authorizing  the  city  to  carry  this  proposition  into  effect,  and 
plans  for  a  union  terminal  have  been  prepared 

These  plans  have  lieen  drawn  up  under  the  direction  of  the 
President  of  tl  e   |5orough  by  the  Commissioner  of  Public 

most  desirable  form  of  combined  steam,  electric  railway  and 
ferry  terminal  under  the  conditions  existing  at  St.  George. 

As  will  be  seen  from  the  plans,  Figs,  i  and  2,  and  the  sec- 
tions, Fig.  3,  the  ferryboats,  which  are  double  deckers,  will  be 

provided  with  both  main  deck  and  upper  deck  landings.  The 
latter  are  14  ft.  above  the  former,  and  one  on  each  side  of  the 
boat,  making  two  to  the  slip  or  four  in  all.  Tlie  steam  railroad 

terminal  is  on  the  main  dock-  level,  the  platforms  being  at  a 
level  of  4  ft.  above  the  dock  level  and  reached  by  a  slight  in- 
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cline.  The  steam  railroad  terminals  consist  of  ten  stub  tracks 
on  the  east  and  six  stub  tracks  on  the  west,  of  which  seven  on 
the  east  and  four  on  the  west  have  platform  accommodations, 
while  the  other  tracks  are  for  switching  and  storage  purposes. 
Each  platform  is  of  sufficient  length  for  a  train  of  nine  cars. 

The  electric  railway  terminal  is  directly  above  the  steam 
railroad  terminals  and  can  be  reached  either  from  the  upper 
deck  landing  or  from  the  dock  or  ground  floor  of  the 
terminal  by  means  of  inclines.  There  are  four  electric 
railway  platforms,  two  for  unloading  and  two  for  loading. 
About  twenty  cars  can  load  and  unload  at  the  platforms 
at  the  same  time.  Passengers  to  the  boats,  if  landed  on 
the  outside  platform,  descend  directly  by  an  incline  with  a 
descent  of  ii  ft.  in  88  ft.  to  a  passage  way  leading  to  the  upper 
decks  of  the  boats,  or  if  discharged  at  the  inside  platform, 
descend  an  incline  of  the  same  grade  and  then  through  a 
level  passageway  about  170  ft.  long  to  the  same  point.  It  will 
also  be  seen  that  the  loading  platforms  are  reached  by  an 
entirely  different  passageway  and  also  by  inclines. 

The  principal  features  to  he  commended  in  the  terminal  ar- 
rangement, as  will  be  seen,  are  quickness  in  loading  and 

unloading,  owing  to  the  entire  separation  of  the  incoming  and 
outgoing  passengers  and  the  fact  that  as  soon  as  the  electric 
cars  have  discharged  their  passengers  at  one  side  they  can 
load  them  from  the  other  side,  and  also  safety  in  loading,  as 
inclines  have  been  used  in  all  cases  in  place  of  steps  and  all 
grade  crossings  of  passengers  with  steam  or  electric  cars  have 
been  eliminated. 

The  elevations  given  in  the  diagrams  herewith  are  all  from 
the  dock  level  as  a  datum  line. 

A  CARD  PURCHASING  SYSTEM 

r.Y  W.  R.  GAITHER 

On  many  roads,  as  in  many  mercantile  houses,  where  the 
voucher  system  of  payment  is  in  use,  it  is  customary  to  do  a 
great  deal  of  work  in  purchasing  supplies  which  is  quite 
superfluous  and  unnecessary. 

The  following  outline  of  this  work  may  be  recognized  by 
many  readers  as  describing  what  they  themselves  do: 

1.  Drawing  up  the  order  on  the  firm  of  whom  goods  are  to 
be  purchased  in  ink,  giving  it  a  number  in  numerical  order, 
regardless  of  the  character  of  supplies. 

2.  Taking  an  impression  copy  of  this  by  the  old  reliable 
letter-press  wet  method. 

3.  Indexing  tfiis  impression  book. 
4.  Making  a  written  record  of  the  order  in  a  suitable  record 

book  and  checking  off  the  goods  when  received,  or  looking  up 
the  impression  copy  and  checking  it  off  in  the  impression  book. 

5.  Posting  the  bills,  items  and  prices  to  the  account  in  a 
ledger  kept  for  the  purpose,  with  the  persons  or  firms  of  whom 
goods  were  bought ;  or,  in  other  words,  keeping  a  personal 
account  ledger  with  your  supply  houses. 

6.  Sending  the  bill  out  to  the  storekeeper  to  be  checked  up. 
This  procedure  has  been  shortened  up  by  many.    It  is  the 

]'urpose  of  this  article  to  describe  a  system  which  has  become 
rdmost  a  standard  among  mercantile  houses  in  some  parts  of 
the  country  and  deserves  the  consideration  of  street  railways 
in  general.  It  has  been  adopted  by  the  writer  on  the  South 
Chicago  City  Railway  for  all  purchases  and  is  known  as  the 
card  system.   It  consists  of  the  following  slips: 

1.  An  order  form  is  made  in  triplicate  after  the  fashion  of 
the  railroad  bill  of  lading,  with  which  all  are  familiar.  Each 
slip  is  of  a  different  color,  and  one  of  them  is  of  stiffer  paper 

than  the  others,  to  be  retained  in  the  company's  files  and  stand 
handling. 

2.  They  are  used  with  hand  pencil  or  pen  and  carbon  paper, 
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and  three  copies  produced  at  one  writing.  One  goes,  of  course, 

to  the  supply  house,  the  otlicr  to  the  company's  storekeeper, 
and  the  third  is  filed  in  a  cabinet  behind  an  alphabetical  index card. 

3.  When  the  bill  comes  in  the  duplicate  order  card  is  taken 
out  of  the  above  unfilled  order  part  of  the  cabinet,  and  simply 

the  prices  and  extensions  carried  out  on  it  from  the  bill,  com- 
paring bill  and  order  at  the  same  time.  The  body  of  the  order 

itself  shows  the  goods,  making  it  unnecessary  to  copy  the 
wording  of  the  bill.  This  completed  card  is  then  filed  in 

another  cabinet,  or  part  of  the  same  cabinet,  behind  an  alpha- 

1  etical  index  card,  and  sub-index  card  of  the  party's  name,  and 
tlien  constitutes  a  part  of  his  account. 

In  the  meantime  the  storekeeper  checks  his  goods  by  his 
triplicate  order  slip,  and  the  bills  need  never  go  out  of  the 
office  for  his  use  unless  so  preferred.  There  is  no  work  with 

the  copying-press,  no  intermediate  order  record  and  no  per- 
sonal account  ledger.  On  the  other  hand,  your  unfilled  orders 

are  before  you,  indexed  for  easy  reference,  and  also  your  filled 

oi'ders,  the  latter  serving  also  as  a  buyers'  guide. 
The  simplicity  and  completeness  of  this  system  fjecomes 

apparent  immediately  upon  its  substitution  for  the  old  method. 
The  live  orders  are  constantly  before  those  concerned  with 
them,  and  the  filled  orders  become  the  account  of  the  firm  from 
v.  hom  goods  were  purchased. 

GROSS  RECEIPTS  FOR  1902. 

A  summary  of  the  earnings  of  the  street  railway  companies 

of  the  United  States  reporting  in  this  year's  number  of  our 
annual,  "American  Street  Railway  Investments,"  shows  a 
gratifying  increase  over  1901.  There  are  thirty-eight  com- 

panies which  report  a  gross  income  of  over  $1,000,000,  as  com- 
pared with  thirty-four  last  year,  and  every  company  in  this 

number  shows  an  increase  in  gross  earnings  over  the  previous 
year.  This  is  somewhat  remarkable,  as  1901  was  considered  a 
successful  year,  while  there  were  several  causes  which  affected 
the  earnings  during  1902.  Of  these,  the  anthracite  coal  strike, 
\\  hich  lasted  about  five  months,  was  the  most  serious,  as  it  not 
(>!ily  had  the  effect  of  increasing  operating  expenses  of  many 

hues,  1;>ut  rendered  necessary  a  reduction  in  car  service  to  hus- 
l^and  the  supply  of  fuel  available. 

The  following  table  of  268  companies  has  been  compiled 

fvom  the  reports  given  in  "American  Street  Railway  Invest- 
ments," and  shows  the  gross  receipts  for  1901  and  1902.  The 

fiscal  year  is  not  the  same  in  all  cases,  but  the  report,  as  given, 
is  for  the  period  most  nearly  approximating  the  calendar  year. 

The  companies  are  arranged  in  five  groups ;  the  first  con- 
tains thirty-eight  properties,  each  having  received  in  1902  gross 

receipts  amounting  to  $1,000,000  or  over;  second,  nineteen 

properties,  showing  in  1902  gross  receipts  of  between  $1,000,- 
000  and  $500,000;  third,  eighty-eight  properties,  showing  in 
1902  gross  receipts  of  between  $500,000  and  $100,000;  fourth, 
sixty-five  properties,  showing  in  1902  gross  receipts  of  between 
$100,000  and  $50,000,  and  fifth,  fifty-eight  properties,  showing 
in  1902  gross  receipts  of  between  $50,000  and  $25,000. 

The  average  rate  of  increase  of  the  receipts  in  1902  over  1901 
is,  in  the  first  group,  8  per  cent;  in  the  second  group,  16.3  per 
cent;  in  the  third  group,  14.2  per  cent;  in  the  fourth  group,  10.4 
per  cent,  and  in  the  fifth  group  17  per  cent.  The  general 
average  increase  for  1902  over  1901  for  the  268  companies 
compared  is  9.0  per  cent. 

As  all  of  the  street  railway  companies  in  the  United  States 
are  not  obliged  to  make  annual  reports  of  their  earnings  to  the 
State  authorities  or  do  not  do  so,  it  is  impossible  to  state 
whether  this  increase  would  hold  good  for  the  entire  country. 

This  list  includes  only  those  companies  whose  stati.stics  are 
available. 

STREET  RAILWAY  JOURNAL. 
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COMPANIES  HAVING  GROSS  RECEIPTS  FOR    I9O2  OF  OVER 
$  1 , 000, 000, 

NAME  OF  COMPANY.  IQOI.  I902. 
*Interurban  Street  Ry.  Co.,  New  York  $14,720,767  $15,098,776 
Union  Traction  Co..  Philadelphia,  Pa   13,431,680  14,118,158 
Brooklyn  Rapid  Transit  Co.,  Brooklyn,  N.Y.  12,135,559  12,788,168 
Boston  Elevated  Ry.  Co.,  Boston,  Mass   10,869,495  11,321,030 
Manhattan  Ry.  Co.,  New  York   10,253,271  11,291,711 
Pittsburg  Rys.  Co.,  Pittsburg,  Pa   6,995,923  8,024,510 
Chicago  Union  Traction  Co.,  Chicago,  III...  .  8,158,810  7,942,470 
St.  Louis  Transit  Co.,  St.  Louis,  Mo   5,783,913  6,452,218 
Chicago  City  R.  R.  Co.,  Chicago,  111   5,900,271  6,413,182 
Massachusetts  Elec. Companies,  Boston, Mass.  5,778,133  6,090,168 
United  Railways  of  San  Francisco,  Cal   5,143,113  5,565,216 
North  Jersey  Street  Ry.  Co.,  Jersey  City,  N.  J.  4,172,647  4,437,310 
International  Ry.  Co.,  Buffalo,  N.  Y   3,129.094  4,426,675 
Twin  City  R.  T.  Co.,  Minneapolis,  Minn ..  .  3,173,976  3,612,211 
Detroit  United  Ry.,  Detroit,  Mich   2,942,238  3,501,754 
Third  Ave.  R.  R.  Co.,  The,  New  York   2,655,725  2,951,202 
Milwaukee  Elec. Ry.& Lt. Co., Milwaukee, Wis.  2,442,342  2,776,294 
Cleveland  Electric  Ry.  Co.,  Cleveland,  O.  .  .  .  2,296,898  2,524,949 
Washington  Ry.& Elec.  Co., Washington, D.C.  2,178,575  2,345,419 
Montreal  Street  Ry.  Co.,  Montreal,  Que   1,900,680  2,046,209 
Metropolitan  West  Side  El.  Ry  .Co.,  Chicago.  1,753,313  2,040,005 
Jersey  City,  Hoboken  &  Paterson  Ry.  Co., 

Hoboken,  N.  J   1,859,931  1,975,525 
Toronto  Ry.  Co.,  Toronto,  Ont   i,66i,llS  1,834,908 
Louisville  Ry.  Co.,  Louisville,  Ky   1,617,059  1,771,887 
Coney  Island  &  Brooklyn  R.R.  Co.,  Brooklyn.  1,471,268  1,507,713 
South  Side  Elevated  R.  R.  Co.,  Chicago,  111.  1,362,231  1,483,841 
United  Traction  Co.,  Albany,  N.  Y   1,340,208  1,479,608 
Los  Angeles  Ry.  Co.,  Los  Angeles,  Cal   1,102,675  1,475,211 
Toledo  Railways  &  Light  Co.,  Toledo,  O.  .  .  .  1,311,084  1,459,091 
Northwestern  Elevated  R. R. Co. .Chicago,  111.  1,100,864  1.410,999 
Capitol  Traction  Co.,  Washington,  D.  C   1,251,360  1,402,040 
Connecticut  Ry.  (S:  Ltg.  Co.,  Bridgeport, Conn  1,140,323  1,274,820 
Worcester    Consolidated    Street    Ry.  Co., 
Worcester,  Mass   1,031,235  1,220,256 

Cincinnati,  Newport  &  Covington  Ry.  Co., 
Cincinnati,  0   819,206  1,103,995 

Birmingham  Ry.  Ll.  &  Pr.  Co.,  Birmingham..  931,539  1,076,767 
Rochester  Ry.  Co.,  Rochester,  N.  Y   1,000,259  1,068,222 
Union  Ry,  Co.  of  New  York  City,  N.  Y   919,131  1,024,259 
American  Railways  Co.,  The, Philadelphia, Pa  844,297  1,009,496 

Total,  38  companies  $146,579,211  $159,336,273 
*These  figures  include  the  Metropolitan  Street  Ry.  Co.  from 

July  I,  1901  to  Apr.  2,  1902,  and  the  Interurban  Street  Ry.  Co.  from 
.'\pr.  I.  to  lune  30,  1902. 

COMPANIES  HAVING  GROSS  RECEIPTS  FOR    I9O2  BETWEEN 
$1,000,000  AND  $500,000. 

NAME  OF  COMTANY.  I9OI.  I902. 
Fair  H  a ven  & Westville  R.  R.  Co, , New  H aven.  $644,528  $986,334 
Union  Traction  Co.  of  Indiana,  Anderson, Ind.  752,524  962,266 
Springfield  St.  Ry.  Co.,  Springfield,  Mass  ...  753,810  844,665 
Forty-Second  Street,  Manhattanville    &  St. 

Nicholas  Ave.  Ry.  Co,  New  York.  N.  Y   701,177  839,144 
Lake  Street  Elevated  R.  R.  Co.,  Chicago,  111.  786,462  815,284 
Hartford  Street  Ry.  Co.,  Hartford,  Conn.  .  .  .  745,173  785,587 
Northern  Ohio  Traction  &  Light  Co.,  Akron, O.  617,011  745,043 
Lehigh  Valley  Traction  Co.,  Allentown,  Pa.  547,178  740,017 
United  Power  &  Transportation  Co.,  Phila..  632,475  720,560 
Syracuse  Rapid  Transit  Ry. Co., Syracuse, N.Y  621,299  693,284 
Washington  Water  Power  Co., Spokane, Wash.  556,998  638,967 
Wilkesbarre  iS:  Wyoming  Valley  Traction  Co., 

Wilkesbarre,  Pa   606,226  634,216 
Charleston  Consolidated  Ry.,  Gas  &  Electric 

Co. ,  Charleston,  S.  C   549,520  608,470 
Portland  R.  R.  Co.,  Portland,  Me   477,598  605,802 
Dry  Dock,  East  Broadway  &  Battery  R.  R. 

Co.,  New  York,  N.  Y   588,540  585,975 
New  York  &  Queens  County  Ry.  Co.,  Long 

Island  City,  N.  Y   494,301  548,464 Duluth  Superior  Traction  Co.,  Duluth,  Minn.  453,704  538,030 
United  Traction  Co.,  Reading,  Pa   421,558  509,212 Central  Crosstown  R.R.  Co., New  York,  N.Y.  482,471  500,252 

Total,  
19  

c
o
m
p
a
n
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s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ,$11,432,553  

$13,303,572 

COMPANIES  HAVING  GROSS  RECEIPTS  FOR    I902  BETWEEN 
$500,000  AND  $100,000. 

NAME  OF  COMPANY.  I9OI.  I902. 
Camden  &  Suburban  Ry.  Co.,  Camden,  N.  J.  $411,002  $493,305 Des  Moines  City  Ry.  Co.,  Des  Moines,  la...  397,840  483,150 
Harrisburg  Traction  Co.,  Harrisburg,  Pa.  .  .  .  393,771  466,530 Savannah  Electric  Co.,  Savannah,  Ga   407,348  458,365 
Thirty-Fourth  St.  Crosstown  Ry.  Co.,  N.  Y. .  397,949  456!84l Lake  Shore  Electric  Ry.  Co.,  Cleveland,  O...  358,180  455,352 
Scranton  Ry.  Co. ,  Scranton ,  Pa   614,022  *422,56i 
Sacramento  Elec. ,  Cias  &  Ry.  Co. ,  Sacramento  376,970  419,781 Fonda,  Johnstown  &  Gloversville  R.  R.  Co. 

GloversviUe,  N.  Y   344,927  411,944 
I'^lgin,    Aurora  &   Southern    Trac  lion  Co., 
Aurora,  III   3''>f  ,'''<''5  410,431 

NAME   OF   COMPANY.  I90I.  I902. 
Trenton  Street  Ry.  Co.,  Trenton,  N.  J   337,217  3'>6,459 
Houston  Electric  Co.,  Houston,  Tex   241,371  360,018 
Schenectady  Ry.  Co.,  Schenectady,  N.  Y.  .  .  .  215,962  350,907 
Conestoga  Traction  Co.,  Lancaster,  Pa   270,533  344,227 
Holyoke  Street  Ry.  Co.,  Holyoke,  Mass   303,666  336,853 
Union  Street  Ry.  Co.,  New  Bedford,  Mass...  272,895  326,125 
Halifax  Elec.  Tra'y  Co.,  Ltd.,  Halifa.x,  N.  S.  251,644  314,161 
Ottawa  Electric  Ry.  Co.,  Ottawa,  The,  Ont..  313,171  310,192 
Terre  Haute  Electric  Co.,  Terre  Haute,  Ind  .  293,930  307,824 
Chester  Traction  Co.,  Chester,  Pa   295,915  305,048 
Cleveland,  Elyria  &  West,  Ry.  Co.,  Cleveland.  249,260  300,846 
Niagara  Gorge  R.  R.  Co.,  Niagara  Falls, N.Y.  82,160  279,436 
Johnstown  Passenger  Ry. Co.,  Johnstown, Pa.  204,286  274,168 
Elizabeth,  Plainfield  &  Central  Jersey  Ry.  . 

Co.,  Elizabeth,  N.  J   236,082  250,711 
Manchester  Street  Ry.  Co. ,  Manchester,  N.  H.  212,138  235,172 
Lewiston,  Brunsvi'ick  &  Bath  Street  Ry.  Co., 

Lewiston,  Me   221,532  230,957 
E.xeter,   Hampton  &  Amesbury  Street  Ry. 

Co.,  Exeter,  N.  H   105,298  227,496 
Westchester  Electric  R.R. Co., New  York, N.Y.  185,285  222,596 
Sioux  City  Traction  Co.,  Sioux  City.  la   199,183  222,045 
Yonkers  R.  R.  Co.,  Yonkers,  The,  N.  Y   189,503  221,781 
Richmond  Light  &  R.  R.  Co.,  S.  I.,  N.  Y...  214,063  219,118 
Binghamton  Ry.  Co.,  Binghamton,  N.Y   206,447  217,661 
Erie  Electric  Motor  Co.,  Erie,  Pa   185,847  214,172 
Lincoln  Traction  Co.,  Lincoln,  Neb   188,255  213,926 
Atlantic  Coast  Elec.  R.  R.  Co.,  Asbury  Park.  220,661  209,124 
Southwest  Missouri  Elec.  Ry.  Co. ,  Webb  City.  203,630  206,799 
Tampa  Electric  Co.,  Tampa,  Fla   176,055  203,146 
Fitchburg   &    Leominster   Stree'     Ry.  Co,, 

Fitchburg,  Mass   196,544  201,247 
Schuylkill  Valley  Traction  Co. , Norristown, Pa.  84,720  197,279 
Cleveland,  Painesville  &  Eastern  R.  R.  Co., 

Cleveland,  0   164,971  189,187 
Albany  &  Hudson  R.  R.  Co.,  Hudson,  N.  Y.  122,386  187,882 
Wilkinsburg  &  E.  Pitts.  Ry.  Co.,  Braddock,  35,962  183,787 
Twenty-Eighih  &  Twenty-Ninth  Sts.  Cross- 

town  R.  R.  Co.,  New  York   i77.37o  180,927 
Middlesex  &  Somerset    Traction  Co..  New 

Brunswick,  N.  J   162,819  lSo,68i 
People's  Gas  &  Electric  Co.,  Burlington,  la..  169,940  178,744 
Jacksonville  Electric  Co. ,  Jacksonville,  Fla .  .  169,803  173,209 
Newport  &  Fall  River  St. Ry. Co., Newport, R.  1.  •  213,129  170,076 
New  Jersey  &  Hudson  River  Ry.  &  Ferry 

Co.,  Hackensack,  N.  J   103,589  166,442 
Elmira  Water,  Light  &  R.  R.  Co., Elmira,  N.Y.  92,121  162,232 
Pottsville  Union  Traction  Co.,  Pottsville,  Pa.  173,209  161,649 
Beaver  Valley  Traction  Co., Beaver  Falls, Pa.  147,992  161,604 
Altoona  &  Logan  Valley  E.R.  Co., Altoona, Pa.  127,263  155,462 
London  Street  Ry.  Co.,  London,  Ont   141,846  154,704 
Interstate  Consolidated  Street  Ry.  Co.,  North 

.•\ttleborough.  Mass   174,701  148,299 
Rockland,  Thomaston  &  Camden  St.  Ry.  Co. 

Rockland,  Me   90,193  145,786 
Lexington  &  Boston  St. Ry.  Co. .Boston,  Mass.  119, 535  145,093 
Northampton  St.  Ry. Co. .Northampton, Mass.  133,429  144,846 
Camden,  Gloucester  &  Woodbury,  Ry.  Co., 
Camden,  N.  J   125,365  142,410 

Milford  &:  Uxbridge  St.Ry.  Co.,  Milford,Mass.  118,029  142,380 
Alton  Ry.,  Gas  &  Electric  Co.,  Alton,  111   128,894  142,021 
New  Castle  Traction  Co.,  New  Castle,  Pa....  122,180  139,629 
Meriden  Electric  R.  R.  Co.,  Meriden,  Conn.  .  133,154  139,283 
Staten  Island  Midland  R.  R.  Co.,  S.  I.,  N.  Y.  144,814  137,914 
Newton  St.  Ry.  Co.,  Newton,  Mass   129,750  134.300 
Dartmouth  &  Westport  S.R. Co. .New  Bedford,  119,545  132,991 
Hartford,  Manchester  &  Rockville  Tramway 

Co.,  Hartford,  Conn   126,811  131,465 
Schuylkill  Traction  Co.,  Girardville,  Pa   128,359  130,757 
Montreal  Park  &  Island  Ry.  Co. ,  Montreal. .  .  128,678  130,160 
Lehigh  Traction  Co.,  Hazleton,  Pa   133,812  129,653 
Consolidated  Railways,  Light  &  Power  Co., 

The,  Wilmington,  Del   51,856  126,425 
N.  Y.  &  North  Shore  R.  R.  Co.,  Brooklyn...  117,482  125,077 
Holmesburg    Tacony  &  Frankford  Electric 

Ry.  Co.,  Philadelphia,  Pa   112,139  120,430 
City  Passg'r  Ry.  Co.  of  Altoona,  Altoona,  Pa.  95,980  117,560 Fairmount  Park  Transportation  Co. ,  Phila .  .  111.576  116,864 
Jamestown  St.  Ry.  Co..  The,  Jamestown,  N.  Y.  110,716  116,117 
Hoosac  Valley  Street  Ry. Co., No.  Adams, Mass.  100,803  116,111 
Haverhill  &  Amesbury  St.  Ry.  Co., Haverhill.  116,396  113, 175 
Norwich  Street  Ry.  Co.,  Norwich,  Conn....  95.378  in. 811 
Pittsfield  Electric  St.  Ry.  Co. ,  Pittsfield, Mass.  87.071  111,697 
Ithaca  Street  Ry.  Co..  Ithaca,  N.  Y   99,552  111,090 
Phila.  &  West  Chester  Traction  Co.,  Phila.  .  100,166  110,409 
Rochester  &  Sodus  Bay  Ry.  Co.,  Rochester...  77,992  107,700 
Columbus  Railroad  Co..  Columbus,  Ga   103,617  106,183 
Williamsport  Pass.  Ry.  Co.,  Williamsport  ..  93,780  104.656 

Fries    Manufacturing   Ov;    Power   Co.,  T'he. Winston-Salem,  N.  C   87,847  103,660 
Woonsocket  St.  Ry.  Co.,  Woonsocket,  R.  1..  97,692  102,962 
Springfield  &  Eastern  S.  R.  Co. ,  Palmer, Mass  72,169  102,788 
Orange  County  Traction  Co. ,  Ne wbu  rgh , N.  V .  98,336  102,222 

Total,  88  companies  $16,546,196  $18,898,211 
'"Decrease  due  to  strikes  of  employees  .md  anthracite  coal  miners. 
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COMPANIES  HAVING  GROSS  RECEIPTS  FOR  19O2  BETWEEN 
$100,000  AND  $30,000. 

COMPANIES  HAVING  GROSS  RECEIPTS  FOR  1 9O2  BETWEEN 
),0OO  AND  $25,000. 

NAME  OF  COMPANY.  igOI. 

Pittsburg,    McKeesport  &  Greensburg  Ry. 

Co.,  Greensburg,  Pa  '..  $59,227 Atchison,  Ry.,  L.  &  P.  Co.,  Atchison,  Kas.  90,463 
Poughkeepsie  City  &  Wappinger's  Falls  Elec- 

tric Ry.  Co.,  Poughkeepsie,  N.  Y   89,163 
Citizens'  Elec.  St.Ry.Co.,  Newburyport,Mass.  95,696 
Brockton  &  Plymouth  Street  Ry.  Co.,  Brock- 
ton, Mass   85,128 

Bridgeton    &    Millville  Traction  Co.,  The,^ 
Bridgeton,  N.  J   75.832 

Montville  Street  Ry.  Co.,  Montville,  Conn...  78,611 
York  Street  Ry.  Co.,  York,  Pa   76,250 
Orange  &  Passaic  Valley  Ry. Co. .Orange, N.J.  82,895 
Auburn  City  Ry.  Co.,  Auburn,  N.  Y   84,633 
Syracuse,   Lakeside   &    Baldvvinsville  Ry. 

Syracuse,  N.  Y   81,096 
Sanford  &  Cape  Porpoise  Ry.  Co.,  Sanford, 
Me   64,094 

Camden  &  Trenton  Ry.  Co.,  Camden,  N.  J.  .  48,717 
Commonwealth  Ave. St.Ry.Co., Newton, Mass.  85,010 
Portsmouth,  Kittery  &  York  Street  Ry.  Co. 

Portsmouth,  N.  H   76,798 
Natick  &  Cochituate  St.  Ry.Co.,Natick,Mass.  72,224 
Delaware  Co.  and  Philadelphia  Electric  Ry. 

Co.,  Philadelphia.  Pa   77,913 
Danbury  &  Bethel  St.  Ry.  Co.,Danbury,Conn.  74.434 

Concord  St.  Ry.  Co..  Concord,  N.  H.'   70,275 Milford,  Attleboro  &  Woonsocket  Ry.  Co., 
Milford.  Mass   75.464 

New  London  St.  Ry.  Co.,  New  London,  Conn.  65,283 
Shamokin  &  Mt.  Carmel  Electric  Ry.  Co., 
Shamokin,  Pa   64,183 

Newton  &  Boston  St.  Ry.  Co.,  Newton,  Mass.  64,912 
South  Middlesex  St.  Ry.  Co.,  Natick,  Mass.  .  69,425 
Syracuse  Suburban  R.  R.  Co.,  Syracuse,  N.Y.  60,747 
Lebanon  Valley  Street  Ry.  Co.,  Lebanon,  Pa.  63,025 
Geneva,  Waterloo,  Seneca  Falls  &  Cayuga 

Lake  Traction  Co.,  Geneva,  N.  Y   63,912 
Bangor  Street  Ry.  Co.,  Bangor,  Me   67,155 
Tarrytown,  White  Plains  &  Mamaroneck  Ry. 

Co.,  White  Plains,  N.  Y   62.261 
Newtown  Electric  St.  Ry.  Co.,  Newtown,  Pa.  53.713 
Marlborough  St. Ry. Co. .Marlborough, Mass.  .  59.io3 
Woronoco  Street  Ry.  Co.,  Westfield,  Mass..  .  61,091 
Stamford  St.  Ry.  Co.,  Stamford,  Conn   58,768 
Wellesley  &  Boston  St.  Ry.  Co.,  Newton, 
Mass   60.809 

Warren  St.  Ry.  Co.,  Warren,  Pa   41,904 
Warren.  Brookfield  &  Spencer  Street  Ry.  Co.. 

Brookfield,  Mass   61.264 
Worcester  &  Webster  St.  Ry.  Co.,  Worcester.  56,563 
People's  Tramway  Co.,  Putnam,  Conn   56,180 Southern  Boulevard  R.  R.  Co.,  New  York.  52,303 
Augusta,  Winthrop  &   Gardiner    Ry.  Co., 

Augusta,  Me   41.553 
Chippewa  Valley  Electric  R.   R.   Co.,  The, 

Eau  Claire,  Wis   53.077 
Amsterdam  St.  R.  R.  Co.,  Amsterdam,  N.  Y.  54.658 
Portsmouth  Electric  Ry.,  Portsmouth.  N.  H..  53  628 
Seattle  &  Renton  Ry.  Co..  Seattle,  Wash   49.601 
Burlington  Traction  Co.,  Burlington,  Vt   57.435 
Bangor, Orono &  Oldtown  Ry. Co., Bangor, Me.  53.656 
Allentown  &  Kutztown  Tr.  Co.,  Allentown.  43,601 
Doylestown    &    Willow    Grove    R.    R.  Co., 

Doylestown.  Pa   41.688 
PeekskiU  Lighting  &  R.  R.  Co..Peekskill,N.  Y.  43.936 
Gardner,  Westminster  &  Fitchburg  Street 

Ry.  Co.,  Gardner,  Mass   54,137 
Olean  Street  Ry.  Co.,  Olean,  N.  Y   52,018 
Worcester  &  Blackstone  Valley  Street  Ry. 

Co.,  Worcester,  Mass   32.229 
Waterville  &  Fairfield  Ry.    &    Light  Co.. 

Waterville.  Me   45,062 
Olean,  Rock  City  &  Bradford  R.R.  Co.,  Brad- 

ford. Pa   42,654 
Black  River  Traction  Co.,  Watertown,  N.  Y.  .  55,084 
Tamaqua  &  Lansford  St.  Ry.  Co.,  Lansford, 

Pa  .'   54.679 Raritan  Traction  Co.,  Perth  Ambov,  N.  J....  32,945 
Bristol  &  Plainville  T'way  Co.,  Bristol.  Conn.  69,086 
Northampton    &    Amherst    Street  Ry.  Co., 
Northampton,  Mass   43. 510 

Greenfield   &   Turners    Falls   St.  Ry.  Co.. 
Greenfield.  Mass   44,865 

Meriden.  Southington  &  Compounce  Tram- 
wav  Co..  Meriden,  Conn   46,617 

Citizens'  Traction  Co..  Oil  City,  Pa   15,086 
Washington  Elec.  St.Ry.  Co..  Washington, Pa.  42.496 
Bradford  Electric  St.  Ry.,  Co.,  Bradford,  Pa.  45.300 
Van  Brunt  St.&  Erie  Basin  R.R. Co. .Brooklyn.  48.25S 

Total,  65  companies   $3,903,313 

1902. 

I99.30S 

97.328 
93.740 92,390 90,333 

90.241 
90.038 

89,035 88,835 
88,647 

87,855 

83,847 
81,990 81,315 
80,537 

79,751 

79,136 
78,380 77,929 

75.461 
72,471 

71,478 
70,793 

70,405 

70.106 69.901 

66,955 

65.888 
65.737 

64.587 64.559 

64.489 64.233 

62.825 
62.332 61,595 
61,437 

60.560 
60,505 

60, 1 10 60,104 

60.051 

59,204 

59,040 57,963 

57,680 
56,850 
56,487 

56,352 

56.106 56.040 

55,811 55,783 
55,044 

54.323 
53.153 

53.023 

52.728 
51.891 
51.617 

51.208 

50.455 

50.402 

50,099 

50,055 

$4,408,531 

NAME  OF  COMPANY.  igOI. 

Waverly,  Say  re  &  Athens  Traction  Co.,  Wav- 
erly,  N.  y'   $17,700 Biddeford  &  Saco  R.  R.  Co..  Biddeford,  Me..  42.799 

Kokomo    Street    Ry.,  Light   &   Power  Co.. 
Kokomo,  Ind   38,006 

Rochester  &  Suburban  Ry.  Co..  Rochester, 
N-  Y   40.705 

Harrisburg   &    Mechanicsburg  Electric  Ry. 
Co..  Harrisburg.  Pa   35.525 

Middletown-Goshen  Electric  Ry.  Co.,  Middle- 
town,  N.  Y   48,707 

Athens  Electric  Ry.  Co.,  Athens,  Ga   39,729 
Torrington   &  Winchester    Street  Ry.  Co., 

Torrington,  Conn   42.921 
Norton  &  Taunton  Street  Ry.  Co.,  Norton, 
Mass   51.341 

Monmouth  County  Electric  Co.,  Red  Bank, 
N-J   36.334 

Wilkesbarre.   Dallas    &  Harvey's  Lake  Ry. Co.,  Wilkesbarre  Pa   43,543 
Hartford  &  Springfield  Street  Ry.  Co.,Thomp- 

sonville.  Conn   25.206 
Lewistown  &  Reedsville   Electric   Ry.  Co.. 
Lewistown.  Pa   33.725 

Fulton  St.  R.  R.  Co.,  New  York  City   45.921 
Dunkirk  &  Fredonia  R.  R.  Co.,Fredonia,  N.  Y.  35,423 
City  Electric  Ry.  Co. .The.  Rome.  Ga   41.238 
Ohio  River  Electric  Ry.  &  Power  Co..  Pom- 

eroy.  O,   38.066 
Newark  &  Hackensack  Traction  Co.,  Ruther- 

ford, N.  1   47.393 
Lawrence  &  Reading  Street  Ry.  Co.,  Law- 

rence, Mass   33,833 
Oswego  Traction  Co.,  Oswego,  N.  Y.            .  36,531 
Charleroi  &  West  Side  St.  Ry.  Co.,  Charleroi 
-    Pa   21,489 
Georgetown,  Rowley  &  Ipswich  Street  Rv. 

Co..  Georgetown.  Mass   37,992 
Middletown  St.  Ry.  Co..  Middletown,  Conn.  .  37. 590 
Oil  City  St.  Ry.  Co.,  Oil  City,  Pa   43,241 
Bennington  &    Hoosick    Valley    Ry.  Co., 

Hoosick  Falls.  N.  Y   37,076 
Citizens'  R.  R.,  Light     Power  Co.,  Fishkill, 

N.  Y   36,772 
Phillipsburg  Horse  Car  R.  R.  Co.,  Phillips- 

burg.  N.  J  _   33.745 
Framingham  Union  Street  Rv.  Co.,  Framing- 

ham,  Mass   36,596 
Cortland  County  Traction  Co.,  Cortland. N.Y.  31,624 
Athol  &  Orange  Street  Ry.  Co..  Athol,  Mass.  36,199 
Springfield  Electric  Ry.  Co.,  Springfield,  Vt. .  33,957 
Sea  View  R.  R.  Co.,  Wakefield,  R.  1   23,383 
Farmington  Street  Ry.  Co.,  Hartford,  Conn..  33,099 
Kittanning  &  Ford  City  Street  Ry.  Co.,  Kit- 

tanning,  Pa   29,745 
East  Taunton  Street  Ry.  Co..  Taunton,  Mass.  28,167 
Punxsutawney   Passenger    Street    Ry.  Co., 
Punxsutawney ,  Pa   31.561 

Franklin  Electric  Street  Ry.  Co. .Franklin. Pa.  23,777 
Corning  &  Painted  Post  Street  Ry.  Co.,  Corn- 

ing, N.  Y   30.803 
Southbridge  &  Sturbridge   Street  Ry.  Co., 

Southbridge,  Mass   28,329 
Pottstowii  Passenger  Ry.  Co.,  Pottstown,  Pa.  28,396 
-Shamokin  &   Edgewood    Electric  Ry.  Co., 

Shamokin,  Pa   ig.336 
Titusville  Electric  Traction  Co..Titusville.Pa.  26,418 
Tarentum  Traction  Passenger  Ry.  Co..  Ta- 

rentum.  Pa   26.058 
South  Orange  &  Maple  wood  Traction  Co.. 

Orange,  N.  J   20,413 
Webster  &  Dudley  Street  R.  R.  Co.,  Webster. 
Mass   23.193 

Millville  Traction  Co..  Millville.  N.  J   16.093 
Elmira  &  Seneca  Lake  Ry.  Co..  Elmira.  N.Y.  30,917 
Meadville  Traction  Co.,  Meadville.  Pa   29.576 
Hamburg  Ry.  Co..  Hamburg,  N.  Y   21,932 
People's  Street  Ry.  Co.,  Nanticoke.  Pa   25.137 
Haverhill,  Georgetown  &  Danvers  Street  Ry. 

Co..  Georgetown,  Mass   27,002 
Cumberland  Valley  Traction  Co.,  Harris- 

burg, Pa   17.975 
Citizens'  Electric  Co.,  Eureka  Springs,  Ark .  .  24,282 Calais  Street  Ry.  Co.,  Calais,  Me   24,376 
Bangor,    Hampton    &  Winterport  Ry.  Co., 

Bangor,  Me   24,703 
Troy  &  New  England  R.  R.  Co.,  Troy,  N.Y. .  27.782 
Sunbury  &  Northumberland  Electric  Ry.  Co.. 

Sunbury,  Pa   21,447 
Cohoes  City  Ry.  Co.,  The.  Cohoes,  N.  Y   26,102 

Total,  58  companies  ..,  $1,850,929 

1902. $49,953 

48,870 
48,790 

48,521 

48,201 
48.113 

48,050 

47,251 

46.512 46,352 

45.028 

44.709 44.473 

43.694 

43.302 

42.544 

42.528 
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41.017 
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34,950 34,424 
33,899 

33,532 

32,945 

32,066 

31.552 31.525 

31.072 

30.439 

30.333 

29,903 
29.591 29.563 

28.580 

28.459 

27.114 
26.938 
26,790 

26,681 
26,456 25,074 

25.065 

|3, 166,688 
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THE  USE  OF  TIMBER  BY  RAILROADS 

At  the  meeting  of  the  New  York  Railroad  Club,  held  on  April 
17,  a  paper  was  presented  by  Dr.  Hermann  von  Schrenk  on 

"The  Use  of  Timber  by  Railroads  and  Its  Relation  to  Forestry." 
Dr.  von  Schrenk  stated  that  over  110,000,000  ties  were  used  last 
year  by  railroads  for  renewals,  and  that  in  consequence  of  the 
large  amount  of  timber  annually  consumed  large  users  will 
soon  be  unable  to  depend  upon  local  supplies.  He  said  that  not 
only  will  the  price  be  higher  but  the  consumers  will  also  have  to 
pay  the  higher  freight  rates  incident  to  getting  timber  from 
distant  sections. 

After  this  preliminary  statement  Dr.  von  Schrenk  took  up 
the  following  points  :  First,  the  proper  management  of  existing 
tracts  of  forest  lands  so  as  to  yield  a  constant  supply  without 

destroying  the  forest ;  second,  replanting  cut-over  or  treeless 
areas  not  fit  for  agricultural  purposes ;  third,  timber  preserva- 

tion, involving  the  chemical  treatment  of  timber  to  obtain 
longer  life,  and,  consequently,  insuring  the  cutting  of  smaller 
quantities  from  the  existing  forests. 

Under  the  first  point  the  speaker  told  of  the  results  obtained 
in  Europe  through  scientific  forestry  in  contrast  with  the 
wasteful  manner  in  which  the  forests  have  been  denuded  in  the 
United  States.  He  said  that  American  lumber  companies  have 
begun  to  realize  this  fact  and  are  adopting  advanced  methods 
of  cultivation.  It  was  his  opinion  that  in  many  cases  it  will  pay 
railroad  companies  to  buy  timber  tracts  for  cultivation  from 
which  they  can  draw  their  annual  supplies,  and  be  certain  that 
they  will  not  be  subjected  to  annoying  delays  and  high  prices. 

Regarding  the  second  point,  tree  planting,  this  could,  in  many 
cases,  be  done  on  land  not  fit  for  agricultural  purposes.  While 
individuals  and  private  corporations  are  not  likely  to  set  trees 
which  cannot  be  utilized  for  many  years,  yet  species  like  the 
catalpa,  eucalyptus,  locust,  the  osage  orange  and  others,  can  be 
used  for  fence  posts  in  eight  to  ten  years,  and  for  ties  and  poles 
m  from  twenty  to  twenty-five  years.  Of  course,  the  kind  of 
trees  to  be  set  depends  upon  the  climate,  condition  of  the  soil, 
etc.  Dr.  von  Schrenk  felt  that  this  will  be  undertaken  by  rail- 

road companies  as  soon  as  they  are  convinced  that  such  work 
will  yield  good  financial  returns.  He  said  that  it  is  the  duty 
of  the  State  and  national  governments  to  undertake  the  culti- 

vation of  large  tracts  of  slow-growing  trees,  and  to  assist  the 
work  of  private  corporations.  Recently  several  railroads 
started  to  set  catalpa  trees  for  ties  and  fence  posts,  and  in  proper 
climates  and  on  properly  selected  lands  he  believed  this  tree  will 
dovibtless  show  ample  returns  on  the  investment. 

Referring  to  the  third  point,  timber  preservation.  Dr.  von 
Schrenk  said  that  a  large  share  of  the  new  timber  bought  by 
railroad  companies  was  for  replacing  similar  timber  which  had 
become  unfit  for  further  use.  If  proper  methods  of  preservation 
be  used,  the  life  of  the  timber  will  be  greatly  increased,  thus 
reducing  the  cost  of  renewals. 

He  stated  that  wood  used  for  structural  purposes  by  a  rail- 
load  will  give  out  sooner  or  later  because  of  wear,  decay  and 
fire.  Such  timber  must  then  he  replaced.  Renewals  involve  the 
cost  of  new  timber,  the  labor  of  removal  and  replacing  and  the 
cost  engendered  by  the  disturbance.  By  preserving  wood  in 
such  a  way,  for  instance,  as  to  double  its  length  of  service,  the 
cost  of  a  new  piece  will  be  saved,  one-half  the  renewal  expense 
,-nul  one-half  of  the  third  expense  item,  plus  the  interest  on  the 
sum  of  all  the  savings,  from  which  the  cost  nf  the  preserva- 

tive process  must  be  subtracted. 
.Successful  preservation,  tlie  sjieaker  said,  depends  upon  such 

f;ictors  as  what  timbers  ought  to  be  preserved,  the  preserving 
methods  to  be  used,  the  manner  of  application,  etc.  As  a 
general  rule  porous  woods,  which,  when  not  treated,  soon 
decay,  can  be  used  nuich  longer  if  properly  treated,  while  wood 
n<]|  porous,  and  usually  longer  lived,  will  not  receive  much 
l)enefit,  because  the  preservatives  cannot  penetrate  them  so 

easily.  He  cited  an  experiment  made  by  the  French  Eastern 
Railroad.  Untreated  oak  gave  an  average  life  of  twenty  years. 
The  treatment  added  five  years  to  this.  Untreated  beech  lasts 
four  to  five  years,  while  the  treated  beech  has  given  an  average 
life  of  over  thirty-five  years. 

Dr.  von  Schrenk  concluded  from  the  various  experiments 
made  that  short-lived  porous  timber  well  repaid  the  cost  of 
treatment.  He  believed  that  similar  results  can  be  obtained  in 
the  United  States,  especially  as  there  is  still  plenty  of  porous 
timber  to  be  had.  The  following  tentative  list  of  long  and 
short-lived  timbers  which  enter  or  may  be  considered  as  pos- 

sible sources  of  ties,  poles,  posts,  etc.,  was  given: 

Long-lived  dense  timbers.         Short-lived  porous  timbers. 
White  oak.  Red  and  swamp  oaks. 

Long-leaf  yellow  pine.  Beech. 
Locust.  Hemlock. 

Ash.  Loblolly  and  lodge-pole  pines. 

Gum. Tamarack. 
Fir. 

Maple. 

Regarding  the  preserving  methods  to  be  used,  Dr.  von 
Schrenk  said  that  the  principal  methods  now  in  use  are  creo- 
soting  or  tar  oil  treatment,  burnettizing  or  treatment  with  zinc 
chloride,  combined  zinc  chloride  and  tar  oil  treatment  in  its 

various  forms,  the  Hasselmann  process  or  boiling  in  copper- 
iron  aluminum-sulphate.  He  considered  tar  oil  to  be  the  best 
where  the  user  can  aiYord  to  use  it.  In  wet  climates,  he  said, 
the  combination  process  involving  zinc  chloride  and  tar  oil  is 
probably  better  tlian  zinc  chloride  alone.  The  Hasselmann 
treatment,  while  it  has  shown  no  conclusive  results,  is  so  cheap 
that  very  little  risk  is  involved  in  trying  it. 

Regarding  the  manner  in  which  the  preserving  should  be 
done,  he  said  that  all  timber  should  be  thoroughly  seasoned 
before  treatment.  Seasoning  tests  had  shown  that  aside  from 
the  better  condition  into  which  the  timber  was  brought  by 
drying,  great  saving  resulted  in  other  directions.  A  loss  of  39 
per  cent  meant  a  corresponding  saving  in  freight.  All  timbers 
should  be  piled  in  as  open  a  manner  as  possible,  so  as  to  allow 
the  water  to  evaporate.  After  the  timber  is  seasoned  care 
sliould  be  taken  as  to  the  quantity  of  preservative  injected,  and 
a  careful  examination  should  be  made  at  frequent  intervals 

to  determine  the  purity  of  the  preservatives  used.  After  treat- 
ment all  timbers  treated  with  a  water  solution  of  a  salt  should 

be  seasoned  carefully  before  being  laid  in  the  track,  or  exposed 

to  decay-producing  conditions.  Careful  records  should  be  kept 
during  all  stages  of  the  operations,  and  when  ties  are  finally 
laid  or  poles  set  they  should  be  marked  in  some  permanent 
fashion  so  that  reliable  records  may  be  kept  to  determine  the 
return  which  any  treatment  has  given.  The  speaker  advocated 
the  use  of  marking  rails  for  this  purpose,  and  stated  that 
several  large  railroads  had  already  adopted  the  suggestion. 

In  conclusion  Dr.  von  Schrenk  said  that  the  general  work  of 
timber  preservation  will  have  to  be  placed  in  charge  of  men 
specially  trained  for  such  work,  and  he  felt  confident  that  when 
the  necessity  for  such  men  arises  the  schools  of  forestry  will 
be  able  to  furnish  them. 

Dr.  von  Schrenk's  paper  was  followed  by  one  by  Professor 
B.  E.  Fernow,  entitled  "Railroad  Interests  in  Forest  Supplies." 

Professor  Fernow  said  that  it  requires  the  annual  growth  of 

40,000,000  acres  of  well-kept  forest  to  keep  in  shape  the  present 
mileage  (about  260,000  miles)  of  the  Uniterl  States.  These 
figures  do  not  include  the  lumber  consumed  in  car  building. 

To  give  an  idea  of  what  the  freightage  of  forest  supplies 

meant  the  speaker  said  that  more  tlian  one-half  of  the  present 
lumber  products,  50,000,000  tons,  will  have  to  be  moved  by 
rail,  and  probably  for  not  less  than  200  miles  in  the  average, 

so  that  6000  million  toivniilcs  will  probably  not  be  an  over- 
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statement,  representing,  with  other  forest  materials  added,  a 
freight  bill  of  not  less  than  $100,000,000. 

Professor  Fernow  said  that  the  evils  which  have  attended 

the  rapid  extension  of  railroads  with  regard  to  timber  sup- 
plies, are  not  to  be  sought  for  so  much  in  the  decimation  of 

wood  supplies  needed  for  their  construction,  but  rather  in  the 
wasteful  manner  in  which  the  exploitation  of  forests  in  general 
has  proceeded  to  furnish  the  freight.  In  the  absence  of  home 
markets  it  became  necessary  to  cut  wastefully.  Only  the  better 
sizes  and  better  grades  would  bear  the  long  transportation ;  the 
rest  had  to  be  left  in  the  woods.  Moreover,  the  competition  of 
supplies  from  the  many  new  openings  kept  wood  values  low, 
and  had  the  same  tendency  to  induce  wasteful  cutting.  Com- 

bined with  other  causes  of  waste  the  price  of  timber  has  steadily 
increased. 

Professor  Fernow  stated  that  much  can  be  done  by  the  rail- 
roads to  preserve  the  timber  supply.  Economy  in  the  use  of 

wood  has  already  been  begun  by  replacing  wooden  trestles  and 
bridges  by  iron  or  masonry.  In  the  use  of  railroad  ties  an 
improvement  is  also  noticeable,  but  progress  so  far  has  been 
half-hearted.  He  said  that  this  condition  is  probably  the  fault 
of  the  railroad  financiers,  who  cannot  figure  the  financial  ad- 

vantage of  a  higher  present  investment  which  will  insure  longer 
life  and  less  operating  expenses. 

Professor  Fernow  said  that  starting  with  a  raw  tie  at  the 

impossible  price  of  20  cents  lasting  six  years,  which  time,  ac- 
cording to  his  canvass,  is  better  than  the  average,  it  can  be 

shown  that  .both  the  sixteen-year  treated  tie  and  the  twenty- 
eight-year  treated  tie  are  considerably  cheaper  by  their  mere 
longer  life  if  the  saving  in  renewals  is  added;  and  in  this  the 
saving  in  maintenance  and  in  avoiding  losses  due  to  imperfect 
ties  is  left  out  of  consideration  entirely.  Moreover,  he  be- 

lieved that  the  cost  of  such  treatment  is  placed  unnecessarily 
high,  at  least  higher  than  when  its  use  has  become  more 
general. 

The  speaker  asserted  that  the  places  where  ties  can  be  bought 
for  20  cents  at  present  are  probably  not  many,  for  white  oak 
jumped  in  Chicago  from  45  cents  to  65  cents  in  two  years,  and 
cedar  ties  from  36  cents  to  50  cents.  He  felt  confident  that 
from  now  on  nothing  less  than  50  cents  will  buy  a  tie  with  a  life 
of  five  years.  Such  a  tie,  if  impregnated  by  the  zinc  chloride 

process  at  a  cost  of  50  cents  with  an  addition  of  tie-plates  at 
15  cents  and  the  substitution  of  bolts  for  spikes,  may  be  made 

to  cost  $1.40,  as  against  75  cents  for  the  untreated  and  un- 
protected tie,  and  if  the  former  lasts  only  sixteen  years,  which 

would  be  less  than  it  can  be  made  to  last  with  this  protection, 

if  propcrl)'  attended,  such  a  tie,  at  5  per  cent,  would  mean  an 
annual  saving  of  7.19  cents,  or  round  $194  per  mile,  a  clear 
dividend  wasted  by  the  unprotected  tie.  To  this  must  be  added 
a  further  saving  in  maintenance  and  by  avoiding  accidents  and 
wrecks,  delays  and  losses,  accasioned  by  imperfect  ties. 

Regarding  metal  ties.  Professor  Fernow  believed  that  the 
experiments  made  by  the  Pennsylvania  Railroad  were  not 
conclusive  as  to  their  merits.  Experience  on  35,000  miles  of 
metal  track  had  demonstrated  tolerably  well  the  essentials  of  a 
properly  constructed  metal  track.  It  would  appear  that  the 
inverted  trough  pattern  with  closed  ends  is  the  most  successful 
and  generally  commendable  form  of  tie. 

As  regards  the  cost,  he  made  the  following  general  calcula- 
tions: An  efficient  metal  tie  for  a  perfect  track  with  a  a  100- 

Ib.  rail — the  standard  track  of  the  future — weighing  with  its 
fastenings  150  lbs.  (efficient  ones  for  lighter  rails  and  traffic 
weigh  130  lbs.),  may  cost  as  much  as  $2.60  in  place,  and  when 
taken  out  would  have  a  scrap  value  of  say  40  per  cent  of  that 
cost,  or  $1.00.  Such  a  tie  properly  bedded,  according  to  all 
experience,  would,  as  far  as  atmospheric  influences  are  con- 

cerned, last  practically  forever,  but  it  would  have  to  last 
mechanically  only  about  thirty  years  to  make  it,  by  the  mere 
length  of  its  life,  cheaper  than  the  protected  wooden  tie  lasting 

sixteen  years  and  costing  $1.40.  If,  as  it  is  proper  at  the 

present  time  for  long-time  investments,  interest  is  figured  at 
3^2  per  cent,  and  in  this  calculation  the  metal  tic  has  been 
placed  at  a  disadvantage.  Again,  great  reduction  in  main- 

tenance expenses  and  in  losses  avoided  by  safety  and  efficiency, 
as  against  even  the  protected  tie,  assure  still  greater  economy 
of  the  metal  track  in  the  long  run. 

Dr.  P.  H.  Dudley,  in  the  discussion  which  followed  Ijoth 
papers,  remarked  that  the  decay  of  timber  is  due  to  the  growth 
of  fungi,  which  can  only  be  prevented  by  thoroughly  seasoning 

and  using  preservatives  for  all  timber.  He  said  that  a  cross-tie 
in  England  costs  $1.25,  and  when  well  creosoted  they  are  in 
service  from  twenty  years  to  twenty-one  years.  In  Belgium 
oak  is  extensively  used  for  cross-ties.  The  bark  is  removed 
from  the  log,  sawed  in  half,  and  on  the  upper  rounded  portion 
a  seat  is  made  for  the  tie-plate.  The  entire  heart  and  sap-wood 
is  impregnated  thoroughly  with  creosote,  and  the  ties  last  from 

twenty  years  to  twenty-five  years.  Beech  cross-ties  are  used 
in  France.  This  forms  one  of  the  best  woods  for  cross-ties, 
when  thoroughly  treated,  in  use.  Under  flat-bottom  rails,  with 

screw  spikes,  twenty  years  to  twenty-five  years'  service  is secured  from  them. 

Better  rail  fastenings  are  needed,  he  said,  to  secure  the  rails 

to  the  cross-ties  than  ordinary  spikes.  This  is  for  the  purpose 
of  reducing  the  looseness  of  the  rail  on  the  cross-tie.  This  will 
lessen  the  strains  in  the  rails,  and  also  the  injury  to  the  per- 

manent way.  With  the  broad  topped  rails  which  are  used  the 
wheel  treads,  as  they  pass  over  the  rails,  hold  them  in  a  vertical 
position,  and  do  not  depend  as  much  upon  the  spike  for  the 
lateral  stability,  as  upon  the  proper  distribution  of  the  weights 
under  the  moving  wheel  loads.  With  round-topped  rails  this 
statement  does  not  apply,  as  in  that  case  the  lateral  stability 
must  be  secured  by  the  spike  or  chair.  While  the  spike  forms 
what  may  be  termed  a  secure  fastening,  without  broad-topped 
rails,  it  is  not  rigid.  There  is  too  much  looseness  between  the 
rails  and  the  cross-tie  itself  to  derive  the  advantage  of  the 
increased  weight  of  the  superstructure  completely  as  one  of  the 
elements  to  augment  the  stability  of  the  track.  With  a  more 
efficient  rail  fastening  and  treated  cross-ties  the  combined 

stabilit)'  between  the  locomoti\'e  and  the  permanent  way  could 
be  increased. 

The  advantage  of  treated  cross-ties,  lieside  increasing  their 
dura1)ility  and  preventing  waste  of  timber,  would  become  ap- 

parent in  many  other  ways  by  reducing  operating  expenses 
upon  the  railroads.  The  rails  or  the  cross-ties  can  be  con- 

sidered no  longer  as  of  importance  to  the  trackmen,  for  their 
relations  extend  to  all  departments  of  the  railroad.  This  is 
shown  by  the  introduction  of  the  stiffer  rails,  which  have  not 
only  helped  to  make  the  permanent  way  of  greater  smoothness 
and  stability,  but  have  at  the  same  time  permitted  the  intro- 

duction of  larger  locomotives  and  cars,  with  reduced  operating 

expenses. 

ALTERNATING  CURRENT  FOR  RAILWAY  WORK 

New  York,  May  20,  1903. 

Editors  Street  Railway  Journal: 

On  page  740  of  your  issue  of  May  16,  a  statement  is  made 

purporting  to  give  my  views,  as  recently  stated  before  a  meet- 
ing of  the  American  Institute  of  Electrical  Engineers,  at 

Chicago,  in  favor  of  direct-current  power  houses  for  railways. 
This  statement  would  lead  one  to  believe  that  I  had  recently 
changed  my  opinions  regarding  the  advisability  of  the  use  of 
alternating  current  for  heavy  railway  work. 

What  I  meant  to  convey  by  my  remarks,  and  what  I  believe 
should  have  been  understood  from  what  I  actually  said,  was 

that  I  believed  in  a  number  of  alternating-current  power 
houses,  distributed  along  the  line,  feeding  alternating  current 

directly  into  the  working  conductor  at  a  sufficiently  high  pres- 
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sure  to  allow  these  power  houses  to  be  located  a  reasonable 

distance  apart,  for  by  so  doing  the  use  of  step-up  and  step- 
(Idwn  transtorniers,  rotary  converters  and  the  entire  sub- 

station equipment  would  be  eliminated.  This,  of  course,  as- 
sumes the  use  of  alternating-current  motors  on  the  cars,  the 

practicability  of  which,  I  think,  will  soon  be 

demonstrated.  Since  I  have  so  strongly  advo- 
cated the  use  of  alternating-current  motors 

for  railway  work  for  some  years,  and  am  still 
in  favor  of  them,  I  dislike  to  find  myself 
quoted  as  I)eing  apparently  against  them. 

BiON  J.  Arnold. 
  

supported  on  spiral  springs  over  each  journal  box.  The  point 
to  which  special  attention  is  called  in  this  truck  is  that  the 
side  frames,  which  are  cast  steel,  are  machined  off  at  the  ends 

where  they  are  bolted  to  the  angle-iron  end  frames.  The  joints 
beino-  machine-fitted  in  this  way  a  very  rigid  truck  frame  is 

iff* 

A  SHORT  WHEEL  BASE  TRUCK  FOR 
CITY  SERVICE 

There  are  many  places  in  city  service  where 
a  swivel  truck  with  a  short  wheel  base  is  de- 

sirable.   A  short  wheel  base  not  only  makes 
Ibc  rounding  of  curves  easier,  as  far  as  the 
amount  of  power  consumed  and   the  wear 
on  wheels  and  track  are  concerned,  but  it 

also   frequently  permits   the  car  body   to  be  hung  nearer 
to  the  ground,  which,  of  course,  is  always  desirable,  as  it 
makes  the  car  easy  to  board,  and  saves  time  when  a  car  is 

stopping  for  passengers.     A  short  wheel-base  truck,  which 
is  known  as  the  No.  47  truck  of  the  St.  Louis  Car  Com- 

SHORI  HASE  TRUCK 

secured,  which  gives  little  trouljle  from  the  working  loose  of 
the  bolts  which  hold  the  frame  together.  The  constant  small 
vibrations  to  which  the  truck  in  city  service  is  subjected  makes 

this  feature  especially  valualjle  for  a  city  truck.  The  brake- 
shoes  are  inside-hung,  in  accordance  with  the  usual  present 

practice  of  the  St.  F.ouis  Car  Company,  which  fact 
lessens  the  tilting  action  on  the  trucks  when  the  brakes 
are  applied.  The  Ijolster  has  end  springs  to  cushion 
the  end  play.  The  bolster  itself  is  in  the  form  of  a 
diamond  truss,  giving  maximum  strength  for  tlie 
material  used. 

CHANGES  AND  IMPROVEKIENTS  AT  TOPEKA,  KAN. 

The  Topeka  Railway  Company,  of  Topeka,  Kan.,  has 
recently  been  purchased  by  L.  E.  Myers,  of  Chicago, 
and  associates.  Mr.  Myers  is  well  known  as  president 

of  the  L.  E.  Myers  Company,  of  Chicago,  and  is  identi- 
fied with  the  Peoria  &  Pekin  Terminal  Railway  and 

various  other  electric  railway  properties  of  the  country. 

The  Topeka  &  A'inewood  Park  Railway  Company, 
which  recently  luiilt  a  new  line  from  Topeka  to  Vine- 
wood  Park,  was  controlled  by  these  same  parties  before 

the  purchase  of  the  Topeka  Railway  Company.  Con- 

4'(i"  — 
10'0"ovi- 

■  ill! 

Sl.e.-l  l;y..),miii!i[ 

V\.AS.  SIDK  F.LK\'.\'I"I(.).\'  AiSI)  SKCTIO.X  OF  SHORT  WMKKI.  l'..\SK  Tia'CK 

]iany,  is  illustrated  here  by  dimensional  drawings  and  by  the 
accom])anying  engraving  from  a  ])botogra])h  of  this  truck. 
The  wheel  base  is  4  ft.  C>  in.,  which,  of  course,  necessitates  out- 
side-lumg  motors.  This  is  the  Iruck  which  is  being  used  on 
120  new  I'ars  of  the  .St.  Louis  &  Suliurh;ui  Railway,  and  als(T 
,r)n  lifly  new  cars  which  are  being  liuilt  for  the  Detroit  United 
Railway,  ll  has  a  spring  bolster  will)  elli])lic  springs  on  each 

end,  similar  to  a  standard  M.  C.  !'..  passenger  truck.  This 
bolster  is  hung  from  a  rigid  truck  frame,  which  truck  frame  is 

tracts  for  about  $400, (        of  im|)ro\enients  on  the  lines  ol  the 

Topeka  Uail\\;i\-  ha\c  licen  let  to  the  L.  l£.  Myers  Com|iany. 
The  track  will  all  lie  relaid  with  S  in.  Shanghai  T-rail  on  rock 
ballast.  Twenty-five  new  ears  will  be  purchased  and  the  power 
house  overhauled.  A  500-kw  direct-connected  unit  will  be  put 

III  the  power  house  .and  entirely  new  lioilers.  The  Toiieka  Rail- 
way is  capitalized  at  .$1,250,000,  and  has  a  funded  debt  of 

.$450,000  in  4'<.  ])er  cent  first  mortgage  bonds.  It  h;is  37  miles of  track. 
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CONVERTIBLE  CARS  FOR  FLORIDA 

The  American  Car  Company,  of  St.  Louis,  has  recently  com- 
pleted an  order  of  convertible  cars  (Brill  patented)  for  the 

Manatee  Light  &  Traction  Company,  of  Braidentown,  Fla. 
Braidentown  is  on  the  west  coast,  at  the  mouth  of  the  Manatee 
River,  which  flows  into  the  sea  at  the  opening  of  Tampa  Bay. 
During  the  season  there  is  quite  a  large  population.  A  short 
steam  line  connects  several  towns  to  the  north  and  south,  and 
with  the  trolley  lines  makes  the  place  a  busy  center  for  one  of 
its  size.  The  climate,  though  warm,  is  suljject  to  the  severe 
Gulf  storms,  which  are  accompanied  with  high  winds,  necessi- 

tating more  protection  than  the  curtains  of  (irdinary  open  cars 

afford.  Apparently  this  con\ertil)k'  car  is  suited  to  widely 
(iiiTerent  climatic  conditions,  for  in  a  recent  issue  the  same  type 
'.«f  car  was  described  as  used  in  the  State  that  is  farthest  from 
fHorida,  and  where  the  temperature  goes  many  degrees  below 
zero  in  the  winter. 

The  Manatee  cars  are  20  ft.  7  ins.  l(ing  over  the  end  panels, 
and  29  ft.  7  ins.  over  crown  pieces.  I'Tom  the  end  panels  over 
the  crown  pieces  is  4  ft.  6  ins.  The  width  over  the  sills  is  6  ft. 
ic  ins.,  and  over  the  ])osts  at  tlie  licit  is  7  ft.  9  ins.    The  side 

guide  for  the  city  of  Rockford,  with  the  aid  of  J.  H.  Grone- 
man,  general  passenger  agent  of  the  Rockford  &  Literurban 
Railway.  The  idea  carried  out  in  this  guide  is  not  one  that 
would  be  applicable  in  a  very  large  city,  but  for  small  cities 
works  out  very  well.    Tuich  street  railway  route  is  taken  by 

INTERIOR  OF  CON  VEKTI JtLE  CAR 

itself,  and  there  is  given,  first,  the  name 
of  the  route,  after  which  follows  the  time 
the  cars  on  this  route  leave  the  waiting 

room,  past  which  all  cars  operate,  the  time 
the  cars  on  the  route  leave  the  outer  ter- 

minal, the  time  the  first  car  leaves  the 
waiting  room,  and  the  time  the  last  car 
leaves  the  waiting  room.  Then  is  given  a 
list  of  the  streets  which  the  route  inter- 

sects, then  a  list  of  the  points  of  interest 

passed  by  the  cars  of  the  route.  In  the 
middle  of  the  book  is  a  two-page  map  of 
Rockford,  with  the  street  railway  lines  in red. 

CUNN  KRTIBLE  CAR  FOR  MANATEE,  FLA. 

sills  are  ins.  x  6  ins.,  plated  with  yg-in.  x  6-in.  steel.  End 
silis  are  4%  ins.  x  6  ins.  Thickness  of  corner  posts  3^  ins., 
and  side  posts  3^  ins.  The  cars  are  equipped  with  folding 

gates,  sand-boxes,  angle-iron  bumpers,  gongs,  ratchet  brake 
handles,  radial  draw-bars  and  revolving  seats,  all  of  which  are 
patented  specialties  of  Brill  manufacture.  The  cars  are  hand- 

somely finished  inside  with  ash  in  natural  color,  and  the  ceil- 
ings are  of  neatly  decorated  birch.  They  are  mounted  on  Brill 

21-E  trucks  with  33-in.  wheels,  and  wheel  base  of  7  ft.  The 
weight  of  a  car  and  truck  is  about  14.000  lbs. 

INTERURBAN  CARS  FOR  CENTRAL 
NEW  YORK 

A  STREET  RAILWAY  GUIDE  FOR  ROCKFORD,  ILL. 

One  of  the  enterprising  printing  companies  of  Rockford,  111., 
the  Clark  Company  Press,  has  issued  a  pocket  street  railway 

The  accompanying  illustration  shows  the  body  of  a  hand- 
some 50-ft.  interurban  car  recently  built  by  the  G.  C.  Kuhlman 

Car  Company  for  the  Auburn  &  Syracuse  Electric  Railroad 
Company  for  operation  on  the  lines  between  those  cities.  This 
is  the  first  car  completed  in  the  order  for  the  equipment  of  this 
road.  It  is  50  ft.  long  over  all  and  is  constructed  according 
to  the  regular  Kuhlman  standard.  The  car  is  finished  in  solid 
mahogany  with  trimmings  of  heavy  bronze,  pantasote  curtains 

and  birdseye  maple  head  lining  highly  decorated.  It  is  fur- 
nished with  Hale  &  Kilburn  walk-over  grab-handle  seats,  and 

is  equipped  with  four  Westinghouse  75-hp  motors  and  the  L-4 
controller.  The  Auburn  &  Syracuse  Company,  it  will  be  re- 

membered, purchased  the  handsome  private  car  built  by  the 
same  company  and  exhibited  at  the  Detroit  convention.  This 
car  will  be  used  on  special  occasions. 

At  !3  t'  ii  N-    <S:  A  c  I' H  Jv  j:t- i*:c  '1  KIC.    f<.  I?.  .] 

li 

50-FT.  INTERURBAN  CAR    FOR  AUBURN  AND  SYRACUSE 
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FINANCIAL  INTELLIGENCE 

Wall  Street,  May  27,  1903 
The  Money  flarket 

The  feature  of  the  money  market  hist  week  was  the  surprishigly 

hirge  moN'emeiit  of  currency  to  this  city  from  the  interior.  y\c- 
cording  to  estimates,  net  receipts  from  this  source  amounted  to  at 
least  $5,000,000,  which  was  considerably  the  largest  total  for  any 
week  this  season.  Had  it  not  been  for  this  timely  help,  bank  re- 

serves would  have  undergone  a  heavy  reduction  through  the  com- 
bined effect  of  gold  exports  and  withdrawals  of  cash  to  comply 

with  the  10  per  cent  trust  company  reserve  requirement  which 
must  be  satisfied  by  the  ist  of  June.  As  it  was,  the  banks  lost  in 

last  Saturday's  statement  $1,300,000  cash,  but,  loans  decreasing 
upwards  of  $5,000,000,  surplus  reserve  slightly  more  than  held  its 
own  on  the  week.  Shipments  of  gold  to  Europe  and  South 
.America  have  amounted  altogether  during  the  current  month  to 
mure  than  $:o.ooo,ooo.  It  is  true  that  this  hea\y  outgo  has  not 
been  felt  to  the  extent  that  might  have  been  expected  in  soften- 

ing foreign  exchange  rates.  The  check  to  exports  of  cotton,  occa- 
sioned by  the  very  high  prices,  is  still  the  main  reason  why  the 

ordinary  supply  of  commercial  exchange  bills  is  so  scant,  and,  as 

this  week's  developments  have  demonstrated,  it  is  a  more  power- 
ful influence  in  the  market  than  the  recent  large  purchases  of  our 

securities  for  Europe's  account.  Nevertheless,  demand  sterling- 
has  fallen  off  enough  from  the  high  level  of  a  week  ago  to  leave 
only  a  doubtful  profit  upon  further  shipments  of  gold.  The 
chances  are,  therefore,  that,  while  more  gold  will  go  out  later  on, 
exports  for  the  present  will  no  longer  be  attempted.  The  lowering 
of  the  Bank  of  England  rate  last  Thursday  made  the  situation  de- 

cidedly easier  from  our  market's  point  of  view.  In  consequence 
of  the  halt  in  the  gold  engagements,  the  very  large  currency 
arrivals  from  the  interior,  and  the  enormous  stock  market  liqui- 

dation, money  rates  have  hardened  only  slightly  during  the  week. 
Call  loans  are  supplied  abundantly  at  2^2  per  cent,  and,  although 
offerings  of  time  loans  are  not  as  free  as  they  were  a  short  while 
ago,  sixty  and  ninety-day  money  is  obtainable  at  4  per  cent  and 
six-months  money  at  4^2.  It  does  not  seem  likely  that  there  will 
l)e  any  change  in  these  quotations  for  several  weeks  at  least. 
The  Stock  Harket 

Another  \iolent  outburst  of  liquidation  carried  stock  prices  dur- 
ing the  past  week  to  the  lowest  levels  of  the  season.  In  fact,  many 

of  the  leading  issues  reached  the  lowest  figures  -since  1901.  The 
remarkable  feature  about  this  decline  is  that  it  was  not  accom- 

panied by  any  outside  developments  which  could  satisfactorily 
explain  it.  The  simple  truth  seems  to  be  that  a  number  of  promi- 

nent Speculative  interests  found  themselves  in  a  position  where 
they  were  forced  to  let  go  hurriedly  a  large  quantity  of  stocks. 
To  understand  this  one  must  remember  the  fact  that  there  are  vast 
issues  of  new  securities  which  were  left  on  the  hands  of  under- 

writing syndicates  when  the  investing  public  withdrew  from  the 
market  a  year  ago.  Not  being  able  to  realize  readily  on  these 
assets,  some  of  the  individual  syndicate  members  have  been  com- 

pelled to  let  go  their  holdings  of  marketable  stocks  in  order  to 
protect  their  commitments  in  stocks  which  were  imsalable.  With 
prices  down  thirty  to  fifty  points  from  last  September,  it  goes 
without  saying  that  enormous  losses  have  had  to  be  taken,  but 
inasmuch  as  these  losses  have  fallen  upon  a  comparatively  few 
rich  men,  and  not  upon  the  community  in  general,  the  results 
have  not  been  as  serious  as  might  ordinarily  be  supposed.  Not  a 
single  failure  of  note  has  occurred  during  all  this  time,  simply  be- 

cause the  rank  and  file  of  commission  house  clients  have  not  been 
heavily  involved  in  the  break.  Undoubtedly  prices  have  reached 
a  level  where  they  are  attractive  to  investment  buyers,  and  sooner 
or  later  the  market  will  find  an  equilibrium  where  prices  will  cer- 

tainly not  be  any  lower  than  they  are  now.  But  since  investment 
purchases  are  slow  at  such  a  time  in  comparison  with  the  offer- 

ings of  stocks  from  speculative  hands,  no  one  can  safely  venture  to 
predict  just  when  bottom  will  be  reached.  The  formation  of  a 
powerful  underwriting  syndicate  to  take  over  the  $90,000,000  new 
Pennsylvania  stock  has  removed  one  very  considerable  source  of 
uneasiness.  The  steadiness  disiilayed  by  Pennsylvania  shares  dur- 

ing the  last  few  days  indicates  a  much  more  confident  feeling  on 
the  part  of  outside  investors,  and  the  best  opinion  is  that  the 
worst  is  over  so  far  as  this  stock  is  concerned.    In  other  quarters 

of  the  market  there  is  also  pretty  good  evidence  that  the  selling 
has  culminated.  New  York  Central  and  the  Erie  shares  particu- 

larly may  be  mentioned  in  this  connection.  It  is  only  in  the 
Western  railroad  issues  that  the  position  is  still  uncertain. 
Of  the  local  traction  stocks  the  heaviest  selling  of  the  week 

occurred  in  Brooklyn  Rapid  Transit,  chiefly  because  there  is  a 
larger  speculative  element  in  this  than  in  the  other  members  of 
the  group.  In  both  Manhattan  and  Metropolitan  liquidation  has 
been  comparatively  light  and  both  stocks  have  rallied  well  when- 

ever pressure  was  removed  from  the  general  market.  When  nor- 
mal conditions  are  restored  it  will  probably  be  found  that  the 

a\'ailable  supply  of  lioth  these  stocks  is  very  small  around  current 

prices. Philadelphia 

Street  railway  specialties  in  Philadelphia  were  not  much  trou- 
bled by  the  week's  liquidation  in  other  quarters.  In  some  cases 

prices  have  actually  advanced  as  compared  with  a  week  ago. 

Union  Traction  and  Rapid  Transit  have  been  the  strongest  shocks 
<in  the  list,  the  first-named,  after  a  decline  to  455/2,  recovering 
quTcTTly  to  46^8,  while  the  second  rose  three-eighths  of  a  point  to 
ii->-8.  The  holders  of  Rapid  Transit  stock  are  given  until  July  6 
to  meet  the  call  on  the  $3,000,000  subscription  payment.  A 
friendly  feeling  exists  in  speculative  circles  toward  both  stocks  on 
account  of  the  rapidly  increasing  earnings  of  their  property. 
Philadelphia  Traction  is  off  a  half  a  point  to  96^2-  American 
Railways  on  a  few  scattered  sales  kept  steady  at  47/4-  Phila- 

delphia Company  common  was  pressed  for  sale,  falling  from 
42%  to  4i'4-  Only  a  single  transaction  ir,  the  preferred  is  re- 

ported at  48.  Union  Traction  of  Indiana  common  sold  at  75  and 
on  the  next  sale  went  to  80;  the  preferred  changed  hands  at  51^- 
Other  sales  of  the  week  include  Fairmount  Park  Transportation 
at  26.  Consolidated  Traction  of  New  Jersey  at  67'A  and  67->'s,  Rail- 

ways General  at  3->4,  Indianapolis  Street  Railway  at  8254.  Pitts- 
burg Traction  preferred  at  Si'/i,  San  Francisco  Railway  preferred 

at  53/s,  Rochester  Passenger  at  75  and  Thirteenth  and  Fifteenth 

Street  Passenger  at  317.  Bond  sales  include  Electric  People's 
Traction  4s  at  99.  People's  Passenger  4s  at  10414.  Philadelphia 
Company  Consolidated  5s  at  102.  Union  Traction  of  Indiana  5s 
at  loiK'  to  loi,  and  Newark  Passenger  ss  at  116. 
Chicago 

Prices  have  been  rather  irregular  in  Chicago  during  the  week. 
Scarcely  any  scales  at  all  have  occurred  in  Union  Traction,  but 
the  bid  price  has  dropped  a  point  to  3->s.  Most  of  the  principals 
in  the  affairs  of  the  company  have  left  the  city.  West  Chicago  and 
North  Chicago,  on  the  other  hand,  have  rallied,  the  former  selling 
up  as  high  as  65  and  the  latter  as  high  as  125.  City  Railway  sold 
down  from  204  to  200^.  The  president  of  the  company  has  de- 

clared himself  in  favor  of  a  speedy  settlement  of  the  franchise 
matter,  hoping,  he  says,  that  everything  possible  will  be  done  on 
the  part  both  of  the  city  and  the  railroad  company  toward  reach- 

ing a  business-like  solution  of  the  problem.  Among  the  elevated 
stocks  Lake  Street  has  been  the  strongest  of  any  around  5^2,  the 
main  consideration  being  the  progress  of  the  reorganization  plans. 
Northwestern  showed  renewed  weakness,  selling  down  to  20^. 
Metropolitan  common  rose  at  one  time  to  24,  but  fell  back  to  23. 
The  preferred  sold  at  70.    South  Side  changed  hands  at  103. 

Other  Traction  Securities 
The  Boston  market  for  traction  securities  has  been  unsettled, 

but  not,  on  the  whole,  any  lower.  Boston  Elevated  holds  very 
steady  around  i45'/4.  and  so  does  West  End  common  around 

giYi  and  the  preferred  around  II2'<.  Massachusetts  Electric  com- 
mon sold  as  low  as  28K>  and  the  preferred  was  firm  at  86  to  8654- 

Very  little  business  has  been  transacted  in  Baltimore  during  the 
week.  United  Railways  issues  have  varied  very  little,  the  stock 
selling  at  i2>)4.  the  income  bonds  from  68  to  68^1.  and  the  general 
mortgage  4s  at  93^1  to  93.  Knoxville  Traction  5s  sold  at  toi, 
and  North  Baltimore  Traction  5s  at  121.  Sales  on  the  New  York 
curb  during  the  week  comprise  American  Light  &  Traction 
common  from  79  to  78''2,  the  preferred  from  98'/  to  97  07''^,  St. 
Louis  Transit  at  25'/,  Camden  and  Trenton  at  3,  Washington 
Traction  common  at  it}/8  and  Nassau  Electric  4s  at  83'^. 
and  New  Orleans  41-28  at  83K'- 

Detroit  United  led  in  the  selling  at  Cincinnati  last  week.  The 
sales  were  only  365  shares,  Init  the  range  was  unusual,  opening 
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at  81%,  dropping  to  75;<,  and  then  strengthening  to  79.  Cincin- 
nati Street  Rail\\a>'  \\a^  C(ini])arali\el\'  (luiel,  the  sales  numbering 

321  shares  at  a  range  of  from  134' j  to  133' j.  Columbus  Railway 
common  is  enjoying  a  strong  demand,  but  only  two  lots  came 
out  at  102;  a  short  time  ago  this  stock  was  selling  at  around  85. 
The  preferred  was  in  good  demand  at  106.  Cincinnati,  Covington 
&  Newport  common  ranged  from  36' j  to  37'-^  on  sales  of  350 
shares.  In  the  bond  list  Zanesville  Railway.  Light  &  Power 

Company  led.  $31,000  worth  selling  at  the  old  figure,  loi.  Co- 
lumbus, Delaware  &  Ma-ion  bonds  sold  to  extent  of  $27,000  at  the 

same  figure.  Twelve  thousand  dollars  worth  of  Northern  Ohio 
Traction  4s  sold  at  ̂ 2^4.  a  decline  from  last  sales.  In  Cleveland 
$8,000  worth  of  the  Northern  Ohio  Traction  4s  sold  at  61  and  61V2. 
the  lowest  yet  reached,  Jifiami  &  Erie  Canal  bonds  sold  at  56,  also 
a  low  mark.  Cleveland  City  was  the  most  active  stock.  The  first 
sale  after  the  announcement  of  the  consolidation  was  at  109,  ten 
points  above  last  sale.  It  advanced  to  no,  and  then  reacted  to  108. 
Heavy  ofTerings  at  these  favorable  figures  caused  the  stock  to  de- 

cline to  103.  where  it  became  inactive.  Sales  were  1 120  shares. 
Cleveland  Electric  reached  the  high  point  of  86L-  and  then 
dropped  back  to  83.  Sales  numbered  only  260  shares.  One  block 
of  Northern  Ohio  Traction  sold  at  22' j,  a  decline  of  i^g  from  last 
sales.  Toledo  Railway  &  Light  sold  off  in  sympathy  with  New 
York,  fifty  shares  going  at  29H,  as  compared  with  32^2  for  recent 
sales.  Detroit  United  weakened  for  the  same  cause,  a  small  lot 

celling  at  79!^^. 
Iron  and  Steel 

The  iron  market  continues  in  a  sumewdiat  unsettled  condition, 
with  prices  for  pig-iron  still  tending  downward.  Business  in  this 
department,  however,  is  very  light,  which  takes  away  considerably 
from  the  significance  of  the  decline.  It  is  well  understood  that 
owing,  first,  to  the  anthracite  coal  strike,  and,  second,  to  the 
freight  blockade,  the  pig-irDU  quotations  of  last  autumn  and  win- 

ter were  abnormally  high.  That  prices  should  be  seeking  a  nor- 
mal level  again,  therefore,  should  not  be  di-quicting.  The  placing 

of  the  Steel  Corporation's  order  for  200,000  tons  of  pig-iron  for 
the  second  half  year  at  $19.35  P<.'r  ton,  promises  to  have  a  steady- 

ing effect  upon  the  market.  Business  in  the  steel  trade  keeps  up 
very  well,  with  special  activity  in  structural  material  and  tin 
plates.  Quotations  are  as  follows:  Bessemer  pig-iron  $19.50  to 
$20.00,  Bessemer  steel  $30.50,  and  steel  rails  $28.00. 
MetaU 

Quotations  for  the  leading  metals  are  as  follows:  Copper  1434 
to  IS  cents,  tin  28  7-16  to  28.5/8  cents,  lead  4^  cents,  and  spelter 
5--l^  cents. 
Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 
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Chicago  Union  Traction  (common)                                                     41/,  31/., 

Chicago  
Union  Traction  

(
p
r
e
f
e
r
r
e
d
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3
2
 
 321/0 

Cleveland  

E
l
e
c
t
r
i
c
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 82V>  

15 

Columbus  

(
c
o
m
m
o
n
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1
0
0
 
 

100 

Columbus  

(
p
r
e
f
e
r
r
e
d
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 lOoi/o  

105% 

Consolidated  
Traction  of  New  

J
e
r
s
e
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6
7
 
 67 

Consolidated  
Traction  

of  New  
Jersey  

a
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 l
O
S
 
 

107% 

Detroit  

U
n
i
t
e
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 a
S
l
 
 

76% 
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Metropolitan  Elevated,  Chicago  (common)                                    23%  21 V2 
Metropolitan  Elevated,  Chicago  (preferred)                                      'lO  68 
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Closing  Hid 
i\lay  19    May  2U 

I'hiladelpiiia  Traction    97  96% 
.St.  Louis  Transit  (common)    26  2iV^ 
Si.ulh  Side  Elevated  (Chicago)    lO:!  102 
Syracuse  Rapid  Transit    —  — 
.Syracuse  Rapid  Transit  (preferred)   —  a79 
Third  Avenue    120  120 

Toledo  Railway        Light   a.'JO  27V2 Twin  City,  JNlinneapolis  (common)   109  104ya 
United  Railways,  St.  Louis,  4s   S414  S4% 
United  Railways,  St.  Louis,  preferred)   77  73% 
L'nion  Traction   (Philadelphia)   -45%  46Vs 

a  Asked. 
■  ■ 

COMPARISON    OF   STEAM    AND    ELECTRIC  RAILWAY 
STATISTICS 

The  New  York  Commercial  Advertiser  has  gi'ouped  the  report 
of  the  Census  Bureau  for  the  street  railways  of  the  United  States, 
as  published  in  a  recent  issue  of  this  paper,  with  simikir  figures 
lor  the  steam  railroad  industry  in  the  following  table: 

Electric  Steam 
Railroads  Railroads 

Number  of  companies  

987 

2,057 

Length  of  line,  miles  
16,648 197,237 

Length  of  track,  miles  
  25,589 265,352 

Total  cars     67,199 1,550,833 

Officers  and  employees     138.183 1,071,169 
Salaries  and  wages    $84,636,^75 $610,713,701 
Capital  stock   

  1,216,277,989 
5,806,566,204 

Funded  debt     929,328,656 5,881,580,887 
Total  capitalization     2,145,606,645 11,688,147,091 

Earnings  from  operation  
  241,584,697 1,588,526,037 

Operating  expenses     139,012,004 1,030,397,270 
Income  from  operation   

  102,597,693 

558,128,766 Income  from  other  sources  ....   2,907,156 179,746,449 
Net  income     30,955,^33 241,511,3x8 Passengers  carried   ....  4,813,466,000 

607,278,121 Passengers  killed   

i,2j6 

282 
Passengers  injured     47.428 

4,988 

Notice  is  drawn  to  the  fact  that  while  there  are  ten  times  as  many 
miles  of  steam  track  as  of  electricity,  that  the  gross  receipts  from 
operations  of  the  electric  lines  were  approximately  one-sixth  the 
receipts  of  the  steam  lines,  so  each  electric  line  made  earnings  per 
mile  greater  by  four-tenths  than  the  steam  lines.  Also,  that  the 
electric  lines  are  capitalized  at  one-fifth  the  capitalization  of  the 
steam  lines,  or  more  than  twice  as  much  per  mile. 

 ■ 

NIAGARA  FALLS  CONVENTION  OF  A.  L  E.  E. 

The  annual  convention  of  the  American  Institute  of  Electrical 
Engineers  will  be  held  this  year  at  Niagara  Falls  on  June  29,  July 
3.  The  papers  to  be  read  on  electric  railway  topics  are  all  set  for 
the  morning  of  June  30,  1903,  and  are  as  follows  : 

1.  High-Speed  Electric  Railway  Problems,  by  A.  H.  Armstrong. 
2.  Storage  Battery  Industrial  Locomotives,  by  Frank  L. 

Sessions. 
3.  Predetermination  in  Railway  Work,  by  F.  W.  Carter. 
4.  Car  Run  Tests,  by  W.  E.  Goldsborough  and  P.  E.  Fansler. 
5.  Some  Recommendations  Concerning  Electrical  and  Mechan- 

ical Specifications  for  Trolley  Line  Insulators,  by  Samuel  Sheldon 
and  J.  D.  Keiley. 
6.  The  Storage  Battery  in  Sub-Stations,  by  W.  E.  Goldsborough 

and  P.  E.  Fansler. 
Papers  will  be  read  on  electric  power  transmission  topics  and 

other  allied  subjects. 
 ♦^^  

STRIKE  AT  MONTREAL 

The  employees  of  the  Montreal  Street  Railway  and  the  Montreal 
Light,  Heat  &  Power  Companies  went  on  strike  Saturday.  May  23. 
The  railway  company  controls  the  urban  transportation  facilities  of 
the  city  and  suburbs,  while  the  power  company  controls  the  elec- 

trical field,  except  a  few  small  private  plants.  The  chief  conten- 
tion is  recognition  of  the  unions,  though  both  sets  of  men  demanrt 

an  increase  in  wages.  The  street  railway  and  electric  light  men 
struck  last  February  when  a  settlement  was  made  by  which  the  men 
received  an  advance  in  wages.  Agreements  signed  then  are  repudi- 

ated. Both  companies  absolutely  declined  to  receive  deputations 
representing  the  unions. 
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THE  CONSOLIDATION  AT  CLEVELAND 

The  details  of  the  consolidation  of  the  ClcNcland  Electric  Rad- 
way  Company  and  the  Cleveland  City  Railway  Company  are  rapidly 
being  perfected.  It  has  been  annonnced  that  the  original  plan  of 
merging  the  two  companies  into  one  concern  will  probably  be  aban- 

doned, and  that  instead  the  present  charter  and  name  of  the 
Cleveland  Electric  Railway  Company  will  be  retained,  that  com- 

pany simply  buying  all  the  assets  and  assuming  all  the  liabilities 
of  the  Cleveland  City  Railway  Company.  To  do  this  it  will  simply 
be  necessary  to  increase  the  capitalization  and  authorized  bond 
issue  of  the  Cleveland  Electric,  and  application  for  permission  to 
make  this  change  will  be  made  at  once.  If  this  plan  proves  success 
ful,  as  it  undoubtedly  will,  the  consolidation  will  be  greatly  sim- 

plified and  will  become  operative  within  sixty  days.  The  com- 
bined capitalization  of  the  two  companies  at  present  is  $2.3,400,000, 

and  this  will  probably  be  the  capital  stock  of  the  new  company. 
President  Andrews,  of  the  Cleveland  Electric  Railway,  announces 
that  universal  transfers  will  be  issued  within  a  very  few  days.  As  a 
matter  of  fact,  these  transfers  have  been  printed  and  are  ready  for 
instant  distribution.  Regarding  the  possibilities  of  applications  for 
new  franchises  and  the  granting  of  reduced  fares,  the  officials  de- 

cline to  be  interviewed,  and  it  is  believed  that  as  has-already  been 
intimated  in  the  Street  Railw.w  Journal,  the  question  of  reduced 
fare  will  be  made  the  basis  for  application  for  extended  franchises 
at  some  later  date. 

While  it  has  not  been  officially  announced,  it  is  generally  under- 
stood that  Senator  Mark  Hanna,  at  present  president  of  the  Cleve- 

land City  Railway,  will  become  chairman  of  the  board  of  director^ 
of  the  company,  and  that  Horace  Andrews  and  John  J.  Stanley  will 
be  president  and  general  manager  respectively. 

Accountants  for  the  two  companies  are  at  work  tabulating  figures 
which  will  be  used  as  the  basis  for  new  schedules.  The  number  of 
through  lines  will  be  increased  in  order  to  reduce  the  use  of 
transfers  to  a  minimum.  One  change  that  has  been  decided  upon 
is  to  extend  the  St.  Clair  Street  line  to  connect  with  the  Euclid 
Beach  Park  line,  thereby  taking  a  great  deal  of  heavy  traffic  off  of 
the  Euclid  Avenue  line,  besides  saving  at  least  a  mile  in  the  route 
from  the  center  of  the  city  to  the  popular  resort  mentioned.  An- 

other aim  in  changing  routes  will  be  to  shunt  as  many  cars  as 
possible  away  from  the  Public  Square,  thereby  reducing  the 

•  congestion  at  this  point.  The  changing  of  routes  will,  of  course, 
necessitate  the  entire  reclassification  of  runs  and  the  systems  ofi 
handling  cash  and  transfers. 

The  retirement  of  Senator  Hanna  as  president  of  the  Cleveland 
City  Company  will  practically  remove  him  from  active  street  rail- 

way work.  For  more  than  twenty  years  he  has  been  closeiy  identi- 
fied with  this  work,  and  has  devoted  a  great  portion  of  his  time  to 

it.  As  chairman  of  the  board,  his  duties  will  pertain  almost  wholly 
to  the  finances  of  the  big  company  and  to  the  outlining  of  policies. 
Matters  of  detail  will  be  left  to  others. 

Mr.  Andrews,  as  president  of  the  company,  will  be  one  of  the 
most  important  factors  in  the  street  railway  world.  As  is  generally 
known,  he  is  identified  with  the  Utica  &  Mohawk  Valley  Railway, 
one  of  the  largest  city  and  interurban  systems  in  New  York  State, 
besides  being  interested  in  other  railway  properties  in  several  sec- 

tions of  the  country.  He  is  a  director  in  the  Lake  Shore  Electric 
Railway  Company,  and  was  recently  offered  the  presidency  of  that 
corporation,  but  he  declined  to  accept,  preferring  to  devote  his  ener- 

gies to  the  development  of  the  Cleveland  city  system. 

PROVISION    MADE    FOR   JOINT    OPERATION    BY  AN 
INDIANA  CITY 

The  city  of  Crawfordsville,  Ind.,  has  recently  passed  an  ordinance 
which  provides  that  all  street  or  interiirban  cars  coming  into 
the  city  shall  be  operated  over  the  lines  of  one  company  or  sys- 

tem. The  passage  of  the  ordinance  settles  a  contest  for  a  franchise 
between  the  Consolidated  Traction  Company  and  the  Indianajjolis 
&  Northwestern  Traction  Company,  and  the  franchise  itself  is  of 
general  interest  because  of  its  almost  unique  provisions.  The  oi'di- 
nancc  gives  the  Consolidated  Traction  Company  the  right  to  build 
on  all  of  tlic  principal  streets  in  Crawfordsville,  and  it  might  be 
construed  as  an  exclusive  franchise.  The  section  of  the  ordinance 
that  provides  for  the  construction  of  but  one  system  within  tlie 
city  says: 
The  purpose  of  this  ordinance  is  to  rcqnire  all  street  railway  or  iii(cr- 

urban  cars  entering  the  city  of  Crawfordsville  and  operating  therein  by  elec- 
tricity to  use  the  tracks  and  overhead  construction  of  one  system  or  com- 

pany, in  order  that  the  public  safety  may  be  subserved  and  the  best  interests 
of  the  public  and  the  city  of  Crawfordsville  may  be  promoted,  and  to  tliis 
end  .said  Common  Council  has  ordained  and  doth  hereby  ordain,  in  consid- 

eration of  the  acceptance  of  this  ordinance  by  .said  Consolidalcd  Traction 
Company,  its  successors  and  assigns,  shall  he  given  Ihc  rigbt  tr>  build  .1  line 

on  the  said  .slrcctj  of  the  said  city  herein  nicnliimcd  to  meet  any  oilier  inter- 
urban or  electric  company  seeking  entrance  to  said  city,  and  that  when  such 

line  is  so  built  by  said  Consolidated  Traction  Company,  its  successors  or 
assigns,  said  other  interurban  company  or  companies  seeking  entrance  to  said 
city  shall  be  required  to  enter  said  city  over  and  upon  the  lines  of  said  Con- 

solidated Traction  Company,  its  successors  or  assigns. 
The  ordinance  provides  for  a  toll  of  4  cents  to  be  collected  by 

the  Consolidated  Traction  Company  from  such  other  companies 
as  enter  the  city  over  its  tracks — 2  cents  for  each  passenger  com- 

ing into  the  city,  and  2  cents  for  each  passenger  going  out  of  the 
city — one-half  of  this  amount  to  go  to  the  city  for  the  use  of  its 
streets.  -♦♦^  

THE  STRIKE  AT  BRIDGEPORT 

On  May  26  the  strike  of  the  employees  of  the  Connecticut  Rail- 
way &  Lighting  Company  at  Bridgeport  was  as  far  from  a  settle- 

ment as  it  was  the  day  the  motormen  and  conductors  went  out. 
The  company  positively  refuses  to  submit  the  difficulty  to  arbitra- 

tion, and  it  is  upon  this  basis  that  the  strikers  hope  for  a  settle- 
ment. The  police  seem  to  have  the  situation  thoroughly  in  hand,, 

and  the  company  each  day  is  steadily  increasing  its  service.  On 
May  21  all  the  lines  were  in  regular  operation  throughout  the  day, 
and  since  that  date  a  limited  service  has  been  operated  at  night. 
Remembering  the  demonstrations  and  riots  of  the  previous  Sunday, 
special  precautions  were  taken  to  provide  adequate  protection  on 
Sunday,  May  24.  Two  hundred  deputy  sheriffs  were  on  hand,  with 
instructions  to  make  arrests  at  the  first  show  of  violence,  and 
it  was  rumored  that  the  police  had  riot  guns  within  easy  reach. 
There  was  not  the  slightest  sign  of  disorder,  however,  and  cars 

were  operated  from  early  morning  until  8  o'clock  at  night.  On 
Monday  the  electricians  and  linemen  of  the  company  went  out  on 
strike  in  sympathy  with  the  conductors  and  motormen.  The  com- 

pany has  filled  the  places  of  these  men,  and  its  service  has  not  been 
interrupted.  The  strike  has,  of  course,  completely  paralysed  trade, 
people  from  the  neighboring  towns  avoiding  the  city  altogether. 
The  directors  of  the  Bridgeport  Business  Men's  Association,  in 
consequence,  have  thoroughly  canvassed  the  situation,  and  have 
decided  to  call  a  meeting  of  the  association  for  Thursday,  May  28, 
when  a  liberal  discussion  of  the  question  will  be  had. 

LUNA  PARK,  CONEY  ISLAND-SUGGESTIONS  FOR  STREET 
RAILWAY  PARKS 

At  Coney  Island,  that  pleasure  ground  of  innovations,  to  which 
New  York's  millions  flock  for  amusement  in  the  warm  weather, 
there  has  just  been  opened  to  the  public,  grouped  in  one  enclosure 
and  under  one  management,  a  series  of  attractions  that  for  their 
diversity  and  originality  will  satisfy  the  most  exacting  searcher 

for  pleasure  and  recreation.  This  small  city,  or  New  Yotfk's  World's Fair,  as  it  has  come  to  be  known,  officially  is  called  Luna  Park. 
The  attractions  presented  are  for  the  most  part  so  elaborate  that 
adoption  of  them  for  street  railway  parks  is  out  of  the  question, 
except  by  large  companies,"  but  the  street  railway  manager  who 
visits  New  York  this  year  will  be  repaid  by  visiting  the  new  park, 
for  there  is  sure  to  be  suggested  tn  him  by  the  attractions  ideas  that 
may  be  carried  out  by  him  on  a  less  elaborate  scale. 

The  park  covers  twenty-two  acres  of  land.  At  the  entrance  is  a 
monster  arch  covering  half  of  an  entire  city  block,  and  at  each  top 
corner  gracefully  rest  manmioth  monoliths.  From  these,  as  far  as 
the  eye  can  see,  rise  from  the  ground,  prettily  shaped  structures 
down  the  Court  of  Honor  at  the  right  of  which  is  a  Venetian  City, 
true  to  detail  in  its  architectural  design  and  with  a  grand  canal 
making  its  coiu'sc  along  the  fountain  line,  upon  the  waters  of  which 
are  the  boats  with  the  gaudy  attired  gondoliers,  singing  to  tlie 
music  of  guitar  and  mandnlin.  On  the  other  side  from  the  entrance 
to  the  Cou.rt  rif  I-Ionor  are  '■ituated  the  three  illusion  s])ect.-iclcs. 
First  of  all  is  a  Trip  to  the  M(_ion,  wliicli.  since  the  r.in-.Vnieric.an. 
has  been  made  complete  in_  every  idea.  Next  is  a  minister  b.ittle- 
slii|i,  with  its  turrets,  and  avve-ins])iring  guns  ])rotruding  from  tin: 
breastworks  Iieliind,  high  ;ilji)\c  the  heads  of  those  w.ilKing  .ibont 
the  park.  Within  its  walls,  vvliicli  are  sliapcd  to  represent  Fort 
Hamilton  and  New  York  B;iy  is  presented  a  costly  scenic  spcciack', 
laiown  as  the  War  of  Worlds.  This  shows  an  att,•u■]^  upon  New 
York  Flarbor  I)y  the  ii,-i\'ies  of  ihc  Allied  Powers,  wilh  llu-ir  own 
nllimale  deslruclion  .ind  ili  fe  it.  Passing  an  electric  liuiiil.iin,  llieri' 
is  |)resented  to  view  a  lai'ger  building  than  any  exposition  has  ever 
before  constructed.  Inside  this  one  may  make  a  trip  with  Jules 

Verne,  "Twenty  Thousand  Leagues  Under  the  Sea,"  on  a  journey from  Luna  Park  to  the  North  Pole,  at  which  poini  the  boat  finally 
glides  under  the  water,  with  a  submerged  iceberg,  at  the  top  of 
which  is  disco\ered  an   r'"si|uiiiKin\  \'illagc  wilh  Esijuiiuaux  dogs 
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and  sleds  and  Polar  bear  enjoying  life  amid  icebergs  made  possi- 
ble by  a  refrigerating  plant.  The  passengers  alight  and  are  guided 

around  the  cities  of  ice,  by  the  Esquimaux.  After  touring  through 
innumerable  grottos  an  iceberg  theatre  is  discovered  where  by 
means  of  thirty-eight  different  scene-drops  forty-six  hundred  elec- 

tric lights  and  a  gauze-scene  panorama  3^  miles  in  length  a  de- 
lightful transformation  is  witnessed,  beginning  with  King  Frost, 

and  terminating  with  the  beautiful  scene  of  the  Aurora  Borealis. 
Around  in  the  different  parts  of  the  grounds  are  the  scenic  rivers 

and  babbling  brooks,  Japanese  gardens,  Old  Germany,  Little  Ireland, 
with  every  county  made  of  the  real  sod  from  the  natural  counterpart 
across  the  sea,  the  Grand  Casino,  Alhambra  and  Convention  Hall, 

the  Infant  Incubators,  the  Hippodrome  with  Wormwood's  Monkey 
Theater ;  the  Mile  a  Minute  Shoot  the  Chutes,  a  new  sensational 
ride ;  Sea  on  Land,  a  Chinese  Theater  with  a  new  Ching  Ling  Foo, 
the  Midnight  Express,  by  which  one  may  take  a  trip  on  a  real  rail- 

way train  from  Luna  Park  to  Buffalo,  Filipino  Village,  Hindoo 
Village,  Japanese  Village,  Singalese  and  Hawaiians.  Two  immense 
circus  rings  stand  out  at  either  side  of  the  electric  tower  in  the 
lagoon.  In  each  of  these  strange  and  wonderful  acts  are  going  on 
all  of  the  time.  Over  the  water  at  a  height  of  200  ft.  are  aerial 
artists  of  every  kind,  high  wire  walkers,  and  trapeze  performers. 

 ^♦.»  

THE  IOWA  RAILROAD  COMMISSIONERS*  REPORT 

CHICAGO  CITY  RAILWAY   TAKES  UP  FRANCHISE 
NEGOTIATIONS 

The  local  transportation  committee  of  the  Chicago  City  Council^ 
met  May  21  for  the  first  time  since  election,  and  the  following 
communication  was  received  from  President  D.  G.  Hamilton,  of  the 
Chicago  City  Railway  Company : 
Trank  I.  Bennett,  Chairman  Committee  Local  Transportation,  City  Council, 
Chicago: 
Dear  Sir — The  city  having  secured  the  enabling  legislation  it  sought,  the 

way  is  now  open,  as  I  understand  it,  for  a  settlement  of  the  "traction  ques- 
tion," and  the  Chicago  City  Railway  Company  asks  your  committee  to  take  up 

negotiations  at  once  to  that  end. 
The  company  asks  for  immediate  action  with  the  more  confidence  because 

the  interests  of  the  public  as  well  as  the  company  are  involved.  The  question 
of  time  is  one  which  is  perhaps  of  even  more  importance  to  the  citizens  gen- 
eially  than  to  the  company.  That  portion  of  the  public  which  this  company 
serves  is  demanding  a  more  efficient  service,  and  tliis  service  the  company  is 
an,xious  to  give  as  soon  as  possible.  Not  only  the  personal  comfort  and  con- 

venience of  tlie  individual  citizen  are  involved,  but  very  many  business  inter- 
ests, other  tlian  those  of  tliis  company,  are  dependent  upon  the  speedy  settle- 
ment of  this  matter. 

No  undue  haste  is  urged,  only  the  proper  e-xpedition  of  a  business  affair  in 
which  so  many  interests  are  concerned.  The  requirements  which  the  city  will 
demand  of  the  company  in  the  way  of  improved  service  mean  the  expenditure 
of  a  large  amount  of  money.  The  necessary  changes  in  tracks  and  equipment 
cannot  be  completed  quickly.  Power  houses  must  be  built,  machinery  con- 

structed, rails  laid  and  new  cars  put  on.  It  is  no  small  undertaking,  and  the 
time  when  the  better  service  can  be  given  depends  primarily,  as  a  matter  of 
course,  on  the  time  when  authority  is  given  to  start  the  work. 

Believing  that  your  committee  will  take  the  same  view  of  the  need  for  all 
proper  expedition  in  this  matter,  this  company  desires  simply  to  offer  a  sug- 

gestion as  to  the  method  of  procedure. 
The  character,  importance  and  variety  of  the  questions  involved  have 

already  been  fully  discussed  before  your  committee,  and  the  apparent  differ- 
ences of  opinion  are  perhaps  more  of  form  than  substance. 

Among  these  questions  is  the  one  of  what  is  a  proper  disposition  to  be 
made  of  the  existing  valuable  rights  of  the  company  in  the  streets  of  the  city 
under  existing  ordinances,  and  which  it  is  expected  to  waive  or  merge  in  the 
rights  granted  by  the  proposed  ordinance. 
The  question  as  to  the  kind  of  compensation  to  be  made  is  also  involved. 

LIpon  this  there  is  a  division  of  public  sentiment.  Some  citizens  hold  to  the 
view  that  it  should  be  a  direct  money  payment  to  the  city.  Others  insist  that 
the  money  should  be  expended  by  the  company  in  paving  the  streets  it  occu- 

pies. The  proper  policy  to  be  pursued  is  wholly  for  your  consideration  and 
determination,  the  company  being  willing  to  accept  either  alternative. 
These  questions  cannot  be  intelligently  determined  without  taking  into  con- 

sideration, among  other  things,  the  company's  liability  under  the  proposed 
ordinance  for  license  fees,  taxes,  street  paving,  street  cleaning,  sweeping  and 
sprinkling,  and  what  disposition  is  to  be  made  of  the  railway  at  the  expiration 
of  the  grant. 

It  is  therefore  respectfully  suggested  that  your  committee  appoint  a  sub- 
committee, who,  with  your  legal  counsel,  may  meet  the  officers  and  counsel  of 

this  company  for  the  purpose  of  formulating  for  discvission  by  your  whole 
committee  a  concrete  statement  of  the  terms  of  ordinance  for  the  settlement 
of  the  "traction  question."  l^espectfully, D.  G.  HAMILTON, 

President  Chicago  City  Railway  Company. 
A  sub-committee  will  probably  proceed  at  an  early  date  to  take 

up  the  matter  with  the  Chicago  City  Railway  Coinpany.    The  Chi- 
cago Union  Traction  Company  presented  no  communication  at 

the  meeting. 
Sub-committees  of  the  local  transportation  committee  were  ap- 

pointed on  franchises,  subways,  service,  and  elevated  railways. 
The  Northwestern  Elevated  Railroad  Company  asked  for  a  fraii- 

chise  to  extend  the  road  north  to  the  city  limits. 

The  report  of  the  Iowa  Railroad  Commissioners  for  the  year 
ending  June  30,  1902,  has  just  been  issued.  This  is  the  first  report 
of  that  commission  to  be  made  since  the  law  put  interurban  electric 
railways  under  the  jurisdiction  of  the  commission.  The  Waterloo 
&  Cedar  Falls  Rapid  Transit  Company  is  the  only  electric  road  in- 

cluded in  the  report  this  year.  This  company  operates  an  inter- 
urban line  between  Waterloo  and  Cedar  Falls,  some  rural  lines, 

and  the  Waterloo  city  lines.  The  following  figures  are  given  re- 
garding this  company: 

WATERLOO&CEDAR  FALLS  RAPID  TRANSIT  COMPANY 
Year  ending  June  30,  1902 

Number  shares  stock   6,000 
Par  value    $600,000.00 
Miles  of  road    40 
Stock  per  mile    $15,000.00 
Number  stockholders    2 
Bonds  issued    $400,000.00 
Bond  issue  per  mile  of  road    10,000.00 
Net  miscellaneous  income    13,248.73 
Cost  of  road  and  equipment   611,075.52 
Cost  of  road  and  equipment  per  mile   15,276.89 
Actual  present  cash  value  of  road  and  equipment  1,024,776.3c 
Gross  income    64,334.93 
Operating  expenses    36,685.64 
Income  from  operation   27,649.29 
Interest  on  funded  debt    20,500.00 
Taxes    214.00 
Income  from  other  sources    13,248.73 
Total  income    40,898.00 
Total  passenger  revenue   52,859.26 
Total  freight  revenue    11,475.67 
Total  passenger  and  freight  earnings    64.334.93 

Maintenance  of  way  and  structures ; 
Repairs  of  roadways   $2,824.91 
Renewals  of  ties   51.56 
Repairs  and  renewals  of  bridges  and  culverts   142.94 
Repairs  and  renewals  of  buildings  and  fixtures   145.86 
Other  expenses    843.13 

Total    $4,008.40 
Maintenance  of  equipment : 

Repairs  and  renewals  of  passenger  cars    $5,894.86 
Repairs  and  renewals  of  shop  machinery  and  tools   598.47 

Total    $6,493.33 
Conducting  transportation : 
Superintendence   $1,812.62 
Engine  and  round-house  men    2,266.17 
Train  service    10,942.31 
Train  supplies  and  expenses    230.89 
Loss  and  damage    41.70 
Injuries  to  persons    1,658.65 
Advertising   677.42 
Other  expenses    4,964.62 

Total  conducting  transportation   $22,504.38 
General  expenses  : 

Salaries  of  general  officers    $1,294.97 
Insurance    423.76 
Law  expense   57o.6o 
Stationary  and  printing    71-50 
Other  expenses    1.228.70 

Total  general  expenses   $3,589.53 
Percentage  of  expenses  to  earnings    57-02 

.  POWER  STATION  COSTS  IN  GLASGOW  AND  DUBLIN 

Some  figures  are  presented  herewith  of  the  cost  of  power  at  the 
large  generating  stations  in  Glasgow  and  Dublin,  which  figures  may 
be  of  interest  to  American  readers,  although  the  conditions  are 
somewhat  different  from  those  in  the  United  States.  Both  sta- 

tions were  designed  by  H.  F.  Parshall. 
Referring  first  to  Glasgow,  the  system  consists  of  a  generating 

station  equipped  entirely  with  three-phase  generators.  Energy  is 
transmitted  at  6300  volts  to  five  sub-stations  located  at  different 
parts  of  the  system  where  it  is  transformed  and  converted  to  contin- 

uous current  of  550  volts  by  means  of  rotary  converters.  The  result 
for  December  is  given  as  follows :  The  total  cost  of  operating 
per  kilowatt-hour,  generated  in  the  power  stations,  is  .25  d,  or  0.5 
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811 cents ;  the  cost  at  the  sub-station  switchboard  is  .2gd.  or  0.58  cents 
per  kw-hour.  The  cost  of  supply  sub-station  costs,  maintenance  of 
plant  in  generating  station  and  sub-station,  maintenance  of  cables 
and  overhead  system,  is  0.732  cents  per  kw-hour. 
The  Dublin  generating  station  is  designed  on  hnes  similar  to 

those  of  Glasgow,  but  four-fifths  of  the  energy  generated  is  sup- 
plied directly  to  the  tramways,  while  one-fifth  is  generated  and 

transmitted  to  sub-stations  for  transformation  and  conversion.  The 
cost  per  kilowatt-hour  dtrring  December,  including  operating, 
maintenance,  and  repairs,  is  0.76  cents  per  kw-hour  at  the  generat- 

ing station,  and  0.788  cents  per  kw-hour,  including  sub-station 
cost-.  »■   

THE  CHICAGO  ENGINEERING  &  CONSTRUCTING  COMPANY 

The  Chicago  Engineering  &  Constructing  Company,  with  a  capi- 
tal of  $250,000,  has  acquired  the  established  engineering  and  con- 

tracting business  of  the  well-known  firm  of  Weston  Brothers, 
Chicago.  This  firm,  which  consisted  of  Charles  V.  Weston  and 
George  Weston,  was  organized  two  and  a  half  years  ago  to  carry 
on  a  general  engineering  and  contracting  business.  It  has  paid  spe- 

cial attention  to  examinations,  consultations  and  reports  upon  pro- 
posed and  existing  steam,  electric  and  elevated  railways,  and  has 

carried  on  the  construction  in  many  instances.  Among  the  recent 
accomplishments  of  the  firm,  may  be  mentioned  the  designing  of 
the  intramural  transportation  system  for  the  Louisiana  Purchase 
Exposition  at  St.  Louis,  which  has  been  adopted,  and  the  very 
important  assistance  rendered  to  Bion  J.  Arnold  in  the  preparation 
of  his  report  to  the  local  transportation  committee  of  the  Chicago 
City  Coimcil,  for  which  they  received  due  credit  in  the  report. 

The  officers  of  the  company  will  be  Charles  V.  Weston,  president, 
George  Weston,  vice-president ;  George  A.  Yuille,  secretary  and 
general  manager,  and  Hervey  B.  Hicks,  counsel.  Messrs.  Addison 
E.  Wells,  Fred  A.  Wells  and  Edward  B.  Burling,  all  of  Chicago,  to- 

gether with  the  above-named  officers,  will  make  up  the  board  of  di- 
rectors. Messrs.  Charles  V.  Weston  and  George  Weston  are  already 

so  well  and  favorably  known  to  the  profession  that  a  reiteration  of 
their  past  accomplishments  seems  unnecessary. 

George  A.  Yuille  will  be  recognized  as  the  former  vice-president 
and  general  manager  of  the  West  Chicago  Street  Railroad  Com- 

pany, and  an  officer  of  other  street  railroad  properties  in  Chi'cago. His  service  has  covered  both  the  construction  and  operation  of 
properties,  and  he  is  known  to  those  familiar  with  this  field  as  a 
manager  of  great  force,  tact,  skill  and  ability.  His  connection  with 
the  new  company  will  enable  it  to  reorganize  existing  properties  and 
bring  them  up  to  the  best  modern  standard  of  practice. 

Messrs.  Addison  E.  Wells  and  Fred  A.  Wells  are  known  through- 
out the  country  as  leading  building  contractors,  in  which  field  they 

have  been  engaged  for  many  years.  They  operate  under  the  name 
of  Wells  Brothers  Company,  and  are  now  carrying  on  the  con- 

struction of  large  buildings  in  Chicago,  Baltimore,  Philadelphia, 
New  York,  and  elsewhere.  Their  connection  with  the  above  com- 

pany is  an  assurance  to  the  business  world  of  its  stability  and  a 
warrant  of  conservative  and  efficient  management. 

For  a  number  of  years  Hervey  B.  Hicks,  who  is  a  Chicago  attor- 
ney, was  engaged  in  engineering  service  on  Western  railroads  and 

irrigation  works,  and  recently  has  made  a  special  study  of  the  elec- 
tric railway  field,  all  of  which  will  make  his  services  peculiarly  val- 

uable to  the  new  organization.  Edward  B.  Burling  is  a  member  of 
the  firm  of  Bentley  &  Burling,  Chicago  attorneys. 

The  Chicago  Engineering  &  Constructing  Company  is  now  carry- 
ing on  the  supervision  of  construction  of  several  electric  railroads, 

among  which  may  be  mentioned  the  line  from  Rockford  to  Free- 
port,  111.,  and  is  preparing  plans  and  specifications  for  extensions  of 
existing  properties.  It  is  prepared  to  make  surveys,  estimates, 
plans  and  specifications ;  examinations  and  reports  upon  proposed 
or  existing  properties,  with  recommendations  for  improved  opera- 

tion when  desired. 
It  will  take  contracts  to  construct  steam,  electric  and  elevated 

railways,  bridges,  buildings,  tunnels,  subways,  viaducts,  wharves, 
piers,  manufacturing,  gas  and  electric  light  plants,  and  will  make  a 
specialty  of  creating  new  electric  railway  properties  delivered  with 
operating  organization  perfected  and  in  actual  operation.  After 
making  investigation  of  the  physical  condition  and  operating  prac- 

tice of  existing  properties,  the  company  will  undertake  the  rehabili- 
tation of  such  properties,  reorganize  operating  forces  and  bring  up 

entire  systems  to  modern  standards  of  practice,  at  the  same  time 
developing  revenue-producing  possiliilities  which  have  been  over- 
Ifjoked  or  neglected,  and  reducing  operating  expenses  to  a  minimum. 
On  account  of  the  rapid  construction  of  electric  railroads  during 
a  period  when  so  many  improvements  in  type  and  economical  opera- 

tion have  been  made,  there  is  a  large  field  for  activity  in  Ibis  line.. 
The  offices  will  be  at  711  Merchants'  Loan  &  Trust  Building. 

THE  STRIKE  AT  DUBUQUE 

A  strike  began  on  the  lines  of  the  Union  Electric  Company,  of 
Dubuque,  la..  May  6.  May  5  a  committee  representing  the  newly 
organized  division  of  the  Amalgamated  Association  of  Street  Rail- 

way Employees  of  America  presented  the  following  agreement  to 
General  Manager  F.  L.  Dame,  and  requested  him  to  sign  it : 
Mcmoiandum  of  agreement  enteicd  into  between  the  Union  Electric  Com- 

pany, of  Dubuque,  Iowa,  party  of  the  first  part,  and  tlie  Amalgamated  Asso- 
ciation of  Street  Railway  Employees  of  America,  Division  329,  of  Dubuque, 

iowa,  party  of  the  second  part. 
Witnesseth : 
1.  That  in  the  operating  of  lines  of  the  party  of  the  first  part,  both  parties 

hereto  agree  that  all  business  shall  be  transacted  between  the  properly  accred- 
ited officers  of  each  party  hereto. 

2.  All  difficulties  hereinafter  e.xisting  between  the  parties  hereto  shall  be 
settled  fay  the  respective  committees  appointed  by  the  parties  hereto. 
3.  In  all  cases  where  members  are  laid  otf  or  discharged  from  the  service  of 

the  company  a  copy  of  the  charges  against  said  employee  shall  be  furnished 
the  secretary  of  the  association  within  forty-eight  hours  and  where  men  are 
suspended  as  punishment  the  superintendent  shall  notify  the  proper  officer  of 
the  association  of  how  long  they  intend  to  suspend  said  member  or  members. 

4.  Any  member  of  this  association  under  this  agreement  laid  off  as  punish- 
ment and  after  investigation  found  not  at  fault  shall  be  reinstated  in  his  for- 

mer position  and  be  paid  for  the  total  number  of  days  that  he  is  laid  off  by 
the  company  at  the  number  of  hours  per  day  that  his  run  on  the  time  table 
calls  for- 

5.  In  case  the  association  suspends  a  member  who  is  an  employee  of  the 
company  for  any  violation  of  their  laws  or  rules  they  shall  request  his  sus- 

pension in  writing  signed  by  the  officers  of  the  association.  The  officers  of  the 
company  shall  suspend  the  employee  thus  requested  at  once  without  pay  until 
such  time  as  the  association  request  his  reinstatement. 

C.  That  all  conductors  and  motormen  shall  be  members  of  this  association 
and  must  be  turned  in  for  initiation  within  thirty  days  from  the  time  they 
were  put  on  to  practice;  they  shall  take  out  a  permit  caid  from  the  associa- 

tion, paying  a  compensation  of  one  dollar  for  the  same. 
7.  That  when  a  regular  man  is  pulled  off  his  run  and  an  extra  man  put  in 

his  place,  the  extra  man  shall  be  paid  the  same  wages  as  regular  run  calls  for, 
and  when  an  employee  is  called  for  special  duty  he  shall  receive  full  time  re- 

garding the  period  of  time  either  under  or  over  the  hour. 
S.  That  all  members  of  this  division  be  given  free  transportation  over  the 

company's  lines  either  by  passbook  or  card. 
Mr.  Dame  told  this  committee  that  he  had  no  authority  to  sigrt 

such  an  agreement,  and  would  refer  it  to  the  board  of  directors ;  and 
that  on  account  of  the  absence  of  some  of  these  directors  it  might 
not  be  possible  to  give  them  an  answer  inside  of  a  week.  This  was 
apparently  satisfactory  to  the  committee.  At  the  end  of  the  con 
versation  Mr.  Dame  requested  two  members  of  the  committee,  who 
were  respectively  the  president  and  secretary  of  the  union,  to  turn 

in  the  company's  property,  as  they  had  been  discharged  several  days previously  for  violation  of  the  rules.  On  the  succeeding  day  the 
other  three  members  of  the  committee  waited  upon  General  Mana- 

ger Dame  and  demanded  peremptorily  the  reinstatement  of  the 
two  men  in  question,  and  one  other.  This  Mr.  Dame  promised  alsrj 
to  refer  to  the 'board  of  directors;  but  the  committee  demanded 
an  immediate  answer,  "yes"  or  "no",  and  failing  to  secure  this,  left 
with  the  intimation  that  the  cars  would  be  stopped.  Later  in  the 
day  a  committee  from  the  Trades  Council  presented  the  same  de- 

mand to  the  management,  and  received  the  same  answer.  Between 
S  and  6  p.  m.  the  manager  received  a  telephone  message  that  unless 
the  men  were  reinstated,  the  cars  would  stop  at  8  p.  m.,  and  the 
cars  were  taken  to  the  barn  at  this  time.  The  company  immedi- 

ately notified  the  men  that  those  in  the  employ  of  the  company  at 
the  time  of  the  strike  who  desired  to  return  to  work  the  next  day 
at  the  required  time  could  do  so,  and  advertised  locally  for  men. 
Failing  to  obtain  these  locally,  the  company  attempted  to  start 
the  cars  with  outside  men  several  days  later,  but  were  successful 
in  running  only  about  two  haurs,  when  the  cars  were  stopped  by 
rioters,  with  but  little  attempt  on  the  part  of  the  police  to  protect 
the  cars.  When  operation  of  the  cars  was  begun,  the  firemen  of 
both  the  railway  and  lighting  stations  walked  out,  but  new  men 
were  substituted.  After  the  cars  had  been  stopped,  the  men  drove 
the  firemen  from  both  stations;  but  the  company  has  been  able  to 
keep  its  lighting  plant  in  operation.  There  seems  to  be  some  ques- 

tion whether  this  strike  is  endorsed  officially  by  the  officers  of  the 
Amalgamated  Association,  or  whether  it  is  not  proceeding  on  local 
authority  only. 

The  reply  of  the  company  to  the  demands  of  the  conimittee  was  as follows : 

'J"c:  tlic  Employees  of  the  Union  Electric  Company — Gentlemen: 
On  May  5  a  conimittee  representing  ".Amalgamated  .\ssociati(jn  of  Street 

Railway  Employees  of  America,  Division  :)2!),  of  ]>ulnit|ue,  Iowa,"  calleil  upon 
General  Manager  Dame,  and  submitted  to  him  ,1  form  of  agreement  or  cim- 
tract  between  said  division  and  the  Union  Electric  Company,  and  asked  that 
same  be  executed  by  said  company.  Mr.  Dame  informed  the  committee  that 
he  would  present  Ihe  matter  to  our  hoard  of  directors  as  soon  as  a  meeting ei.ultl  be  had. 
We  recognize  the  right  of  every  man  to  join  or  not  to  join  any  organiza- 
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tion,  and  we  are  ready  at  all  times  to  liear  and  consider  complaints  whether 
made  individnally,  or  collectively,  by  our  employees  in  any  matter  touching 
their  welfare  or  our  mutual  benefit. 
We  are  willing  to  investigate  any  ease  of  suspension,  and  if  the  same  is 

found  to  be  vnijust,  to  reinstate  such  suspended  employees,  without  loss  of 
rank  or  pay,  on  account  thereof. 
In  the  matter  of  free  transportation  of  employees,  our  present  rules  arc 

those  of  tlie  American  Street  Railway  Association,  and  there  are  objections  to 
making  a  change,  but  we  will  try  to  make  some  arrangement  on  this  point  that 
will  be  satisfactory. 
We  cannot,  however,  agree  to  discharge  competent  and  trustworthy  em- 

ployees, simply  because  they  decline  to  join  any  organization,  nor  can  wc 
insist  that  employees  shall  become  members  of  any  organization — in  short,  we 
see  no  fair,  just  and  practicable  way,  except  to  leave  to  each  employee  abso- 

lute freedom  to  join  or  not  to  join  any  organization  as  he  himself  may  deter- 
mine. We  use  the  language  of  the  anthracite  coal  strike  commission  in  which 

all  interests  were  represented  and  whose  finding  was  unanimous.    "The  com- 

THE  ORGANIZATION,  METHODS  AND  WORKS  OF  THE 
ST.  LOUIS  CAR  COMPANY 

It  is  always  of  value  to  inquire  into  the  methods  and  secrets  of 
success  of  the  successful  business  man  or  the  successful  business  in- 

stitution, and  to  learn  what  are  the  essential  elements  which  have 
gone  into  the  make-up  of  a  great  industry. 

The  St.  Louis  Car  Company  was  started  at  St.  Louis  in  1887.  Its 
growth  for  the  first  ten  years  of  its  life  was  steady,  though  not  as 
remarkable  as  during  the  last  six  years,  during  which  latter  time 
it  has  advanced  so  rapidly  as  to  be  the  wonder  to  every  one  who  has 
visited  the  works  in  recent  years.  That  this  company  has  grown  so 
rapidly,  is  an  evidetice  of  systematic  and  up-to-date  methods  of 
manufacture  and  modern  equipment,  as  well  as  a  study  of  shop  costs 

FIG.  1.— PLAN  t)F  PRESENT  AND  rROTOSED  PLANT  OF  ST.  LOUIS  CAR  COMPANY 

mission  adjudges  and  awards:  That  no  person  shall  be  refused  employment, 
or  in  any  way  discriminated  against,  on  account  of  membership  or  non-mem- 

bership in  any  labor  organization,  and  that  there  shall  be  no  discrimination 
against,  or  interference  vv'ith,  any  employee  who  is  not  a  member  of  any  labor 
organization  by  members  of  such  organization." The  contract  submitted  to  us  by  your  committee  is,  in  substance  and  spirit, 
such  that  we  cannot  properly  agree  to. 

UNION  ELECTRIC  COMPANY, 
By  F.  D.  STOUT, 

President. 

J.  R.  LINDS.\Y, Secretary. 

Shortly  after  the  strike  began  the  company  made  a  ifroposition  to 
leave  the  entire  matter  to  a  board  of  arbitration.  The  strikers  re- 

plied to  this,  wishing  a  board  composed  of  one  selected  by  them,  an- 
other selected  by  the  company,  and  the  third  by  these  two.  As  the 

reinstatement  of  the  three  men  was  the  cause  of  the  strike,  and  not 
the  refusal  of  the  company  to  sign  the  agreement,  the  company 
agreed  to  leave  this  matter  of  the  discharge  to  such  a  board;  but 
before  the  company's  answer  was  in  the  hands  of  the  Mayor,  the 
strikers  withdrew  their  proposition  on  the  ground  that  they  had  no 
confidence  in  the  good  faith  of  the  company. 

and  methods  which  will  admit  of  large  orders  being  bid  for  at  very 
low  rates. 

In  the  first  place  it  will  be  well  to  consider  the  arrangement  of  the 

company's  present  plant,  the  methods  for  handling  material,  and  the 
proposed  extensions  and  improvements.  The  company  originally 
started  works  in  the  southern  part  of  St.  Louis.  In  1898  new  shops 
at  Baden  in  the  northern  part  of  the  city  were  erected.  The  present 
manufacturing  equipment  is  therefore  thoroughly  modern.  In  Fig. 
I  is  shown  a  plan  of  this  company's  present  plant,  together  with  the 
addition  which  will  be  made  immediately.  The  shaded  portions 
show  the  buildings  of  the  present  plant.  The  new  buildings  are  not 

shaded.  The  company's  property  is  entered  by  railroad  tracks  from 
the  east.  The  eastern  portion  is  devoted  to  lumber  yards.  Near  the 
lumber  yards  at  the  northern  end  of  the  property  is  the  mill  where 
all  the  wood-working  machinery  is  located.  A  50  per  cent  addition 
to  this  mill,  as  indicated,  is  being  built.  Adjoining  the  mill  are 
buildings  devoted  to  blacksmith  and  machine  shops,  where  the  truck 
work  is  done,  as  this  part  is  very  much  crowded.  Because  of  the 
increase  in  the  company's  truck  business,  new  blacksmith  and  ma- 

chine shops,  320  ft.  by  549  ft.,  are  being  built  in  the  southern  portion 
of  the  yards.  South  of  the  machine  and  blacksmith  shops  there  is 
an  erecting  shop  for  the  truck  work,  which  is  to  be  more  than 
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doubled,  as  seen  by  the  plan.  The  large  brass  foundry  is  in  the 
southeast  corner  of  the  present  yards.  The  other  additions  already 
mentioned  consist  of  an  extension  of  the  office,  and  an  extension 
of  the  car-erecting  shops. 

It  will  be  seen  from  the  plans  that  all  of  the  car-erecting  and 
painting  is  done  in  the  buildings  to  the  west  of  the  transfer  table 
which  serves  the  plant.  On  the  east  side  of  the  transfer  table  are 
the  mill  and  machine  shops  and  all  truck  work.  The  lumber  in 
coming  into  the  plant  is  first  unloaded  into  the  lumber  yard  at  the 
eastern  part.  It  is  then  taken  as  used  onto  cars  operated  by  the 

company's  electric  locomotives  or  push  cars,  and  delivered  to  the 
wood-working  mill.  The  parts,  after  having  the  machine  work 
completed  in  the  mill,  are  loaded  on  push-cars  and  taken  to  the 
cabinet  shop  directly  opposite  the  mill.  Adjoining  the  cabinet  shop,_ 
which  is  in  the  northern  part  of  the  car-erecting  shops,  is  the  im- 

mense floor  space  of  the  erecting  shop  given  to  the  actual  putting 
together  and  painting  of  cars.  The  cars  are  not  moved  from  the 
time  their  erection  is  begun  until  they  are  entirely  completed.  All 
the  erecting,  painting  and  finishing  is  done  with  the  car  in  the  same 
spot.  The  two  transer  tables  serve  as  an  extremely  easy  means  of 
switching  material,  trucks  or  cars  from  one  division  of  the  plant 
to  another,  as  the  transfer  table  practically  serves  every  building 
in  the  plant.  Of  course  there  are  tracks  through  all  of  the  build- 

ings, but  these  are  not  indicated  in  the  accompanying  plan.  All 

the  switching  of  cars  in  the  yards  is  done  with  the  company's  clec- 

shops  a  signal  system  is  provided  whereby  the  line  shafting  can  be 
stopped  on  short  notice  in  case  of  accident. 

Compressed  air  is  made  extensive  use  of  in  all  parts  of  the  shop 
for  operating  portable  drills  and  riveters  for  all  of  the  erecting  work 
which  cannot  be  easily  performed  by  hand. 
However,  probably  the  most  interesting  thing  in  connection  with 

this  great  factory  is  the  organization  of  the  work  so  that  the  gen- 
eral manager  keeps  constantly  informed  as  to  the  progress  of  every 

part  of  every  job  which  is  in  the  company's  shops.  It  is  to  this,  no 
doubt,  that  much  of  the  company's  success  is  due.  General  Man- 

ager H.  F.  'Vogel  runs  the  establishment  with  a  remarkably  small 
amount  of  red  tape,  while  at  the  same  time  keeping  tlioroughly  in- 

formed as  to  what  is  being  done  in  all  departments.  In  order  to 
do  this,  semi-weekly  meetings  are  held,  the  time  selected  being 
immediately  after  the  noon  lunch,  at  which  time  the  heads  of  de- 

partments gettogether  forthepurpose  of  reporting  as  to  the  progress 
of  work  under  their  charge.  This  meeting  takes  usually  about 
thirty  minutes.  From  forty  to  forty-five  men  are  present.  The 
attendance  at  this  meeting  includes  the  superintendents,  depart- 

ment heads,  foremen,  and,  in  fact,  all  who  have  charge  of  work  for 
which  they  are  held  responsible.  At  this  meeting  the  general  man- 

ager asks  as  to  the  progress  of  each  job,  and  if  any  foreman  is  being 
delayed  by  the  lack  of  particular  parts  it  is  reported,  and  the  fore- 

man supposed  to  be  furnishing  the  parts  causing  the  delay  must  re- 
port as  to  the  reasons  for  the  delay,  in  order  that  difficulties  of  this 

1 

FLG.  2.— ELECTRIC  LOCOMOTIVE  HAULING  TWELVE  CARS 

trie  locomotives,  one  of  which  is  seen  in  Fig.  2  hauling  out  a  train 
of  twelve  finished  cars. 

The  capacity  of  the  car-erecting  shops  allows  from  228  to  356  car 
bodies  to  be  on  the  floor  under  way  at  one  time,  depending  upon 
the  size  of  the  cars.  At  this  plant  2250  men  are  now  employed, 
which  number  will  be  immediately  increased  to  2750  if  the  men  can 
be  obtained.  The  capacity  of  this  plant  now  is  about  3000  cars 
per  year. 

As  recently  noted  in  these  columns,  the  St.  Louis  Car  Company 
has  purchased  the  works  of  the  Laclede  Car  Company,  and  the 
Laclede  plant  will  be  used  to  fill  the  smaller  orders  received  by  this 

company,  since  the  St.  Louis  Car  Company's  large  plant  is  better 
adapted  to  the  filling  of  large  orders  than  is  the  Laclede  plant.  This 
Laclede  plant  has  a  capacity  in  its  erecting  shops  for  fifty  cars,  and 
the  output  capacity  is  about  500  cars  per  year.  At  the  Laclede  jdant 
250  men  are  employed,  which  will  be  increased  to  500. 

The  growth  of  the  St.  Louis  Car  Company's  business,  which  has 
been  so  phenomenal,  is  as  follows :  In  1887,  capacity,  600  cars 
per  annum;  1898,  1000  cars  per  annum;  igoo,  1500  cars;  1902,  2400 
cars ;  1903,  3500  cars.  The  latter  figure,  of  course,  includes  the 
Laclede  plant.  Besides  this  there  is  the  large  output  of  trucks. 
Altogether  the  company  is  capable  of  turning  out  $5,000,000  worth 
of  cars  and  trucks  a  year.  The  figures  given  are,  of  course,  the 
capacities  of  the  present  shops.  As  will  be  seen  by  the  plans  in  Fig. 
I,  the  enormous  increase  in  tlie  machine  and  blacksmith  shops  will 
provide  for  additional  needed  facilities  in  the  manufacture  of  trucks 
and  steel  channel  bottoms.  The  additions  to  the  mill  and  erecting 
shops  will  provide  for  a  substantial  increase  in  the  car-building  part 
of  the  business.  It  was  thought  at  the  time  the  new  shops  were 
built  that  they  would  provide  for  the  growth  of  many  years,  but 
already  they  are  badly  crowded  to  take  care  of  the  work. 
An  automatic  sprinkler  system  for  fire-extinguishing  has  been 

put  in  over  the  whole  plant,  and  elaborate  precautions  are  taken  to 
prevent  fire  from  gaining  headway.  Employees  living  near  the 
shops  are  organized  into  a  fire  department  for  quick  work  at  night 
when  the  shops  are  shut  down,  although  at  the  present  time  the 
shops  are  in  operation  night  and  day.    In  the  mill  and  machine 

kind  can  be  located  quickly.  Every  one  goes  to  these  meetings  fully- 
posted  as  to  the  progress  and  condition  of  every  job  under  his 
charge.  A  stenographer  is  present  to  take  notes  of  the  reports  made 
by  the  diiferent  foremen.  No  formal  report  in  writing  is  made,  but 
each  man  simply  answer  questions  as  to  the  progress  of  his  work, 
and  since  record  is  kept  of  answers  made,  every  man  is,  of  course, 
watchful  that  there  is  no  delinquency  on  his  part.  All  work  is  so 
sub-divided  that  some  one  is  responsible  for  the  progress  of  every 
part  of  every  job  and  is  keeping  close  track  of  it.  At  these  works 
L.  Rubenbauer  is  superintendent,  assisted  by  G.  J.  Smith,  who 
looks  more  especially  after  the  truck  manufacture.  Mr.  Smith 
was  formerly  master  mechanic  on  the  St.  Louis  &  Suburban  Rail- 

way. William  A.  Sutton,  formerly  president  of  the  American  Car 
Company,  is  supervisor,  looking  after  and  advising  regarding  new 
work  generally.  The  work  is  divided  as  follows  among  foremen: 
Erecting  shop,  paint  shop,  blacksmith  shop,  machine  shop,  mill, 
cabinet  shop,  car  rigging,  car  finishing,  brass  foundry,  lumber 
yards,  receiving  clerk,  drafting  room  and  shipping  clerk. 

Besides  the  semi-weekly  meetings,  for  business  purposes  held  after 
lunch,  there  is  a  monthly  dinner  and  meeting  of  the  superfiitendents, 
foremen  and  employees  in  responsible  charge  of  work,  which  is 

familiarly  known  around  the  works  as  "Mr.  Vogel's  good  time." These  meetings  are  held  the  first  Saturday  of  each  month.  Dinner 

is  served  in  the  company's  lunch  rooms,  and  after  dinner  a  general discussion  follows  which  is  taken  part  in  by  all  employees.  At  these 
meetings  matters  of  improvement  in  shop  methods  or  shop  equip- 

ment are  discussed.  Any  proposition  brought  up  is  open  for  dis- 
cussion by  every  one,  and  debate  is  encouraged.  At  these  meetings 

every  one  stands  on  the  same  footing,  without  regard  to  the  posi- 
tion he  may  occupy  in  the  company  organization.  Many  valuable 

suggestions  as  to  improvements  in  shops,  machinery  and  methods 
have  resulted  from  these  meetings.  If  an  employee  has  a  sugges- 

tion to  make  it  is  welcomed  at  these  times,  and  its  good  and  bad 
points  are  sure  to  be  brought  out  by  the  discussion  of  it  which follows. 

To  the  street  railway  man,  in  fact,  a  visit  to  these  works  is  a 
lilieral  education  in  all  matters  relating  to  car  construction. 
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CAR  FENDER  TEST  PERSONAL  MENTION 

On  May  22  the  Eclipse  car  fender  was  tested  in  the  presence  of 
several  officers  of  the  Brooklyn  Heights  Railroad  Company.  Ben- 

jamin Lev,  the  inventor  of  the  fender,  stood  in  the  center  of  the 
track  and  was  struck  by  the  fender  when  the  car  was  running  about 
6  miles  an  hour.  The  fender  immediately  picked  him  up,  and  Mr. 
Lev  jumped  out  without  even  a  scratch.  The  second  time  the  car 
was  speeded  up  to  nearly  21  miles  an  hour  and  struck  Mr.  Lev. 
Again  the  fender  caught  him,  and  the  inventor  scrambled  out  still 
smoking  his  cigar. 
To  show  that  the  fender  could  also  pick  up  small  objects,  a  bag 

about  3  ft.  high,  filled  with  sand  and  shavings,  weighing  about  25 
lbs.,  was  placed  on  the  track.  The  car  ran  against  it  at  different 
speeds,  but  in  every  case  the  fender  picked  up  the  bag. 

The  front  of  the  fender  is  usually  inclined  about  45  degs.,  but  on 
striking  an  object  over  a  foot  high  it  becomes  horizontal.  The  de- 

vice is  made  entirely  of  iron,  with  the  exception  that  the  front 
grid  is  fitted  with  a  heavy  rubber  hose.  This  hose,  when  striking 
an  object,  acts  like  a  pneumatic  cushion.  To  prevent  the  hose 
from  being  injured  a  thin  rod  runs  through  its  length. 

This  fender  is  manufactured  by  the  Eclipse  Car  Fender  Company, 
of  Cleveland,  Ohio. 

STREET  RAILWAY  PATENTS 

UNITED  STATES  PATENTS  ISSUED  MAY  19,  1903 

[This  department  is  conducted  by  W.  A.  Rosenbauin,  patent  at- 
torney, Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

728,238.  Car  Seat ;  Louis  Janson,  Brooklyn,  N.  Y.  App.  filed 
Oct.  6,  1902.    Details  of  construction  of  a  reversible  car  seat. 

728,313.  Trolley;  George  E.  Smith,  Exeter,  N.  H.  App.  filed 
April  5,  igoj.  A  supplemental  wheel  is  mounted  in  a  spring- 
actuated  frame  and  is  adapted  to  remain  in  engagement  with  the^ 
conductor  after  the  main  wheel  ceases  to  contact  therewith.  Widely* 
diverging  arms  first  direct  the  wire  to  the  supplemental  wheel,  after 
which  the  spring  on  the  trolley  arm  forces  the  main  wheel  into 
place. 

728,324.  Third-Rail  Electric  Railway;  Samuel  B.  Stewart,  Jr., 
Schenectady,  N.  Y.  App.  filed  July  5,  1902.  The  rail  is  provided 
with  a  roof  plate  and  a  rod  beneath  it,  the  latter  mounted  in  the 
insulators  to  serve  as  a  foot  guard. 

728,428.    Elevated  Electric  Railway;  Wassily  Varzar,  St,  Peters 
burg,  Russia.    App.  field  Oct.  27,  1899.    A  truck  runs  upon  an 
overhead  structure  and  has  a  car  suspended  from  each  side. 

728,540.  Motor  Control  System ;  Frank  E.  Case,  Schenectady. 
N.  Y.  App.  filed  Jan.  6,  1902.  Apparatus  rendering  it  impossible 
to  operate  the  motor  controlling  switch  improperly  in  a  multiple 
unit  system. 

728,590.  Lock  for  Controller  Handles ;  John  B.  Linn,  Shenec- 
tady,  N.  Y.  App.  filed  Jan.  29,  igoi.  At  boundary  points  between 
city  and  suburban  districts  an  inspector  boards  the  car  and  adjusts 
the  limit  of  movement  of  the  controller  handle  so  that  the  motor- 
man  cannot  run  faster  than  the  law  permits  in  each  district. 

728.636.  Automatic  Life  Guard  or  Fender  for  Tram  Cars ;  Will- 
iam T.  Watson,  Victoria,  Canada.  Relates  to  an  automatic  trip 

for  dropping  the  fender  in  case  it  strikes  a  person. 
728.637.  Automatic  Wheel  Guard  for  Tram  Curs;  William  T. 

Watson,  Victoria,  Canada.  App.  filed  Dec.  12,  1902.  Consists  of  a 
pilot  board,  a  guard,  a  locking  device  therefor,  a  horizontal  trip  bar 
rearwardly  and  upwardly  curved  arms  pivoted  to  the  pilot  board 
and  connections  between  the  pivoted  arms  and  the  locking  device 
to  release  the  latter  and  allow  the  guard  to  drop  by  gravity. 

728,659.  Collector  for  Use  on  Electrically  Propelled  or  Lighted 
Vehicles.  Benjamin  H.  Bedell,  London,  England.  App.  filed  May 
16,  1902.  A  magnet  mounted  on  the  car  has  pole  pieces  carrying 
spring  supported  fingers  which  are  normally  withdrawn  from  the 
roadway,  but  when  presented  to  an  iron  button  in  the  roadway  are 
pulled  downward  into  contact  to  establish  electrical  connection  be- 

tween the  button  and  car. 
728,736.  Adjustable  Housing  for  Cars;  Joaquin  A.  De  Macedo, 

Leventhorpe  Hall,  County  of  York,  England.  App.  filed  Oct.  30, 
1902.  An  adjustable  framework  and  curtains  for  the  upper  por- 

tion of  a  double-decked  car. 
728,792.  Car  Truck;  John  A.  Brill,  Philadelphia.  Pa.  App. 

filed  Aug.  18,  1902.  Vertical  movements  of  the  truck  frame  at 
either  end  are  resisted  by  suitably  arranged  springs. 

728,822.  Means  for  Operating  the  Points  on  Tiamway  or  Like 
Tracks;  Stanislas  Zylberlast,  Manchester,  England.  App.  filed 
Nov.  3,  1902.  Relates  to  improved  means  for  moving  a  switch 
point  from  the  car;  ahso  the  points  in  connection  with  overhead 
electrical  equipment. 

MR.  WILLfAM  S.  BLIGHT,  president  of  the  Ridge  Avenue 
Traction  Company,  of  Philadelphia,  Pa.,  is  dead.  Mr.  Blight  was 
seventy-eight  years  old,  and  liad  retired  from  active  business  life several  years  ago. 

MR.  T.  C.  PENINGTON,  secretary  and  treasurer  of  the  Amer- 
ican Street  Railway  Association,  and  treasurer  of  the  Chicago  City 

Railway  Company,  suffered  a  sad  bereavement  last  month  by  the 
death  of  his  wife.  Mrs.  Penington's  death  was  not  unexpected,  as 
she  had  been  seriously  ill  for  a  long  time.  The  interment  occurred 
at  Princeton,  111.,  where  Mrs.  Penington  formerly  resided.  She 
possessed  an  exceptional  number  of  very  attractive  qualities,  and 
Mr.  Penington  has  the  sympathy  of  all  his  friends  in  his  loss. 
MR.  F.  L.  FLILLER,  general  manager  of  the  Queens  County  & 

Suburban  Railway  Company,  was  elected  last  week  a  director  of 
the  company.  Mr.  Fuller  has  been  connected  with  the  company 
about  two  months,  entering  upon  his  duties  immediately  after  his 
resignation  as  general  manager  of  the  United  Power  &  Transporta- 

tion Company,  of  Philadelphia.  He  is  planning  a  number  of  im- 
provements to  the  system  and  his  well-known  ability  in  street  rail- 

way organization  and  development  should  have  most  beneficial 
efl^ect  on  the  future  of  this  important  road. 

MR.  C.  E.  COLLINS  has  resigned  as  superintendent  of  con- 
struction of  the  Cincinnati  Traction  Company,  of  Cincinnati,  Ohio, 

to  become  general  manager  of  the  Topeka  Railway  Company,  of 
Topeka,  Kan.,  where  a  consolidation  of  local  companies  has  just 
been  effected.  Mr.  Collins  has  been  with  the  Cincinnati  Company 
for  about  seven  months.  Before  his  connection  with  the  Cincin- 

nati Company  he  was  superintendent  of  the  North  American  Rail- 
way Construction  Company,  of  Chicago.  Mr.  Collins,  in  all,  has 

been  connected  with  railways  and  railroad  building  for  the  past  fif- 
teen years. 

MR.  R.  T.  CRANE,  president  of  the  Crane  Company,  of 
Chicago,  about  a  year  ago  published  a  booklet  giving  the  results 
of  an  investigation  made  by  him  regarding  "The  Utility  of  an 
Academic  or  Classical  Education  for  Young  Men  who  have  to 
Earn  Their  Own  Living  and  Expect  to  Pursue  a  Commercial 
Life."  The  treatise  attracted  much  attention,  and  the  author 
afterwards  decided  to  go  into  the  subject  somewhat  further.  He 
has  now  issued  a  revised  edition,  which  is  not  only  a  unique  pub- 

lication, but  a  very  valuable  contribution  to  the  literature  of  a 

field  that  has  been  sadly  neglected  by  most  men  in  Mr.  Crane's position.  His  facilities  for  obtaining  data  and  his  wide  experience 
and  observation  have  enabled  him  to  present  the  subject  in  a  very 
attractive  form. 

MR.  W.  W.  WHEATLY,  formerly  superintendent  of  the  Brook- 
lyn Rapid  Transit  Company,  has  just  accepted  the  position  of 

superintendent  of  the  railway  department  of  the  Public  Service 
Corporation,  of  Newark,  N.  J. 
This  company,  as  announced 
in  a  recent  issue  of  this  paper, 
has  been  formed  to  operate  all 
of  the  electric  railway,  light- 

ing and  gas  properties  in 
Newark,  Jersey  City,  Hobo- 
ken,  Paterson,  Elizabeth,  the 
Oranges  and  neighboring 
towns,  and  will  control  in  the 
neighborhood  of  300  miles  of track. 

Mr.  Wheatly  has  been  en- 
gaged in  railway  work  since 

1875,  and  before  going 
to  Brooklyn  was  chief  train 
despatcher  and  afterward 
assistant  superintendent  of 
the  Buffalo  division  of  the 
West  Shore  Railroad.  He 

started  with  the  Brooklyn  Rapid  Transit  Company  as  division 
superintendent,  but  was  soon  made  assistant  general  superintendent, 
and  upon  the  retirement  of  Mr.  Ira  A.  McCormack  was  made 
superintendent  of  all  the  surface  lines.  Mr.  Wheatly  resigned  from 
the  Brooklyn  system  on  Oct.  I  last,  and  has  since  that  date  con- 

tributed several  important  articles  to  the  columns  of  this  paper, 
notably  one  on  the  Passenger  Traffic  Problem  of  Greater  New 
York,  which  appeared  in  the  issues  of  Jan.  10,  Jan.  17  and  Feb.  7, 
and  one  on  the  Philadelphia  Rapid  Transit  system,  which  was 
printed  in  the  issues  of  March  28,  April  4,  April  11  and  April  18. 
Mr.  Wheatly  is  first  vice-president  of  the  New  York  Railroad  Club, 
and  for  a  number  of  years  acted  as  secretary  of  the  ciub. 

\V.  W.  WHEATLY 
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The  Car  Ahead 

W'e  do  not  know  if  scientists  have  yet  agreed  upon  the  point 
as  to  whether  there  is  one  of  the  seasons  of  the  year  which 
might  be  called  the  pugnacious  season.  Human  nature  is  so 

constituted  that  most  people  kick  vigorously  and  pretty  con- 
tmuously  at  all  features  of  the  public  service  where  they  con- 

sider that  their  individual  rights  or  comforts  are  concerned, 
but  it  seems  as  if  examples  of  imreasonable  criticism  have 

been  more  numerous  recently  than  usual.  Most  of  these  com- 
plaints are  made  absolutely  without  regard  as  to  whether  a 

practice  which  at  times  occasions  a  slight  inconvenience  to 
an  individual  may  not  be,  when  viewed  broadly,  much  the  most 
satisfactory  to  the  general  community.  It  is  needless  to  say 
that  street  railway  companies  come  in  for  a  large  amount  of 
this  gratuitous  abvise  from  persons  who  are  unacquainted  with 
the  practical  needs  of  street  railroading,  and  their  complaints 
often  gain  the  sympathy  and  support  of  others  who  would  be 

the  first  to  raise  a  protest  if  the  only  remedy  for  the  practice 
of  which  com])laint  is  made  was  applied. 

One  of  the  most  freiinent  causes  of  ]i(i|inlar  clamor  against 

railway  comjianies  is  the  reqmrenient  occasionallv  for  those 

I'iding  in  a  short-route  car  and  who  v\-ish  to  travel  farther,  to 
change  to  tlie  next  through  car.  There  has  been  a  numl>cr  of 

cr)nspicuous  cxam])les  of  this  in  New  YovV.  and  vicinity  re- 
cently, when  passengers  on  a  short-route  car  have  remained  in 

the  car  even  after  it  was  run  into  the  car  house,  and  have  staved 

tliere  for  hours,  upon  a  mistaken  assumption  that  in  some  way 
the  railway  company  was  obliged  to  haul  them  to  the  more 

^idured. 
'^J^  The  situation  is  not  confined  to  New  York,  or  even  to  larsj-e 
cities.  There  is  hardly  a  street  railway  company  in  the  country 
wdiich  runs  through  a  town  of  25,000  inhal^itants  which  does 

not  find  it  necessary  to  run  short-route  and  long-route  cars, 
and  while  passengers  in  some  of  the  smaller  cities  usually  take 
regulations  of  this  kind  more  gracefully,  or  are  perhaps  better 

acquainted  with  the  schedule  and  the  needs  for  it,  there  is  prob- 
ably no  part  of  the  country  where  the  cantankerous  individual 

does  not  exist  to  raise  a  protest  against  a  change  to  the  car 
ahead. 

Now,  it  would  seem  to  be  a  self-evident  fact  that  to  give  a 

proper  service  a  shorter  headway  should  be  run  on  some  sec- 
tions of  a  line  than  on  others,  so  that  we  can  take  it  for  granted 

tliat  the  short-route  car  is  perfectl}-  legitimate.  But  the  ques- 
tion arises  more  frequently  whether  a  company  is  ever  war- 

ranted in  operating  short-route  cars  wdien  the  through  cars  are 
crowded,  as  in  the  rush  hours.  We  certainly  believe  that  it  is, 
for  a  number  of  reasons.  In  the  first  place  the  schedule  has  to 

he  made  out  for  the  average  conditions,  and  to  change  it  so  as 
to  make  a  car  which  was  intended  to  stop  at  one  place  go 

through  to  another  would  disorganize  the  entire  time-table, 
liven  if  the  through  cars  are  crowded  at  certain  hours  there 

niay  still  be  good  reasons  for  operating  short-route  cars  at  these 
tunes.  If  all  cars  ran  o\'er  the  entire  route  the  passengers  who 
boarded  the  cars  near  the  terminals  might  possibly  have  a 

better  service,  but  those  entering  or  leaving  the  cars  at  other 

]^oints  would  probably  have  difiiculty  in  securing  seats.  These 

people  are  just  as  much  entitled  to  good  service  as  those  who  li\-e 
a  long  distance  away,  and  this  can  only  be  secured  by  starting 
some  of  the  cars  at  a  point  between  the  two  termini,  depending 

rn  the  amount  of  trafiic  along  the  line.  In  any  case,  the  idea 
that  through  service  is  an  inherent  right  of  the  passenger  and 
tliat  it  can  be  secured  by  remaining  in  the  car  after  it  has  l^een 

run  into  the  car  house  is  ridiculous.  The  requirement  to  trans- 
fer from  one  car  to  another  is  not  unreasonable  and  should  not 

le  regarded  as  such. 

Railway  Profits 

At  every  discussion  on  the  subject  of  street  railway  fran- 
chises or  taxation,  it  is  part  of  the  recognized  procedure  for 

some  indi\-idual  to  arise  and  formally  declare  that  such  and 
such  a  companv  is  making  a  prodigious  amoimt  of  money  out 
of  the  use  of  the  streets,  and  hence  that  this  sum  is  lieing  taken 
in  some  fraudulent  manner  from  the  citizens.  We  do  not 

ever  remember  having  heard  any  of  these  orators  offer  their 

sym]iath\'  to  the  stockholders  of  those  street  r;iilwa}-  com- 
pr.nics  in  rilher  cities  where  \hc  conditimis  .ire  not  (|uile  so 
favorable,  and  w  here  there  is  nothing  at  the  end  of  tlie  year  as 

•a  rettu'ii  for  the  ca])ital  in\'i-sted  except  a  deficit.  Nor  do  wc 
rcnieml'er  e\er  h;i\-im'  met  one  of  these  scH -const;luted  i"e- 
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formers  who  would  admit  that  the  risks  run  in  business  enter- 
prises of  this  kind  warranted  any  greater  gain,  if  one  was 

secured,  than  if  the  investment  was  made  in  government  bonds. 

The  apphcation  of  this  principle  has  come  up  recently  in 
New  York  city  as  the  result  of  a  statement  by  Edward  F. 

Shepard,  that  the  contract  for  the  construction  and  operation  of 
the  rapid  transit  system  in  New  York  was  worth  between 

$30,000,00  and  $50,000,000  more  than  was  paid  for  it.  The 
remark  has  been  repeated  broadcast,  and  has  been  taken  up  by 
Senator  Ford  and  others,  who  refer  to  it  as  another  instance 

of  the  giving  away  or  valuable  franchises  which  originally  be- 
longed to  the  city.  We  do  not  understand  how  Mr.  Shepard 

can  yet  predicate  the  value  of  this  franchise,  as  the  road  has  not 

yet  been  built  and  no  cars  are  in  operation  or  will  be  for  a  con- 
siderable time  to  come.  We  believe  that  with  careful  man- 

agement the  property  can  be  made  financially  profitable,  but 
whatever  returns  are  secured  by  the  stockholders  the  advantage 

to  the  city  will  be  tenfold.  Nevertheless,  the  actual  value  to 

the  stockholders  is  still  problematical,  and  that  the  history  of 
the  entire  rapid  transit  undertaking  in  New  York  indicates 
that  the  citizens  have  been  deprived  in  any  way  of  their  just 

rights  in  the  matter  is  entirely  far  from  the  truth.  Like  most 
ot  the  other  franchises  which  have  been  heralded  as  Eldorados, 

the  question  at  the  time  of  the  award  was  not  who  would  get 
the  franchise  but  who  would  take  it.  During  the  ten  or  more 

years  in  which  the  Rapid  Transit  Commission  vainly  endeavored 

to  secure  a  bidder  for  the  plan,  neither  ex-Senator  Ford  or  any 
oi  his  friends  came  forward  with  any  great  enthusiasm  with  an 

offer  to  put  up  a  bond  and  build  the  road.  The  present  owners 
took  the  franchise  when  it  had  been  rejected  as  unprofitable 

bv  every  one  of  the  existing  transportation  lines  in  the  city, 

including  the  Metropolitan,  Manhattan,  New  York  Central  and 
Kew  York,  New  Haven  &  Hartford.  If  a  profit  is  made  by 

them  they  richly  deserve  it. 

It  is  certainly  pretty  late  now  to  raise  the  complaint  that  the 
franchise  is  worth  more  than  was  paid  for  it. 

Chicago  Franchises 

The  time  is  ripe  for  action  on  the  question  of  the  Chicago 
traction  franchises,  and,  as  President  Hamilton,  of  the  City 

Railway,  says,  in  his  letter  to  the  aldermanic  committee,  pub- 

lished last  week  in  these  columns,  "Not  only  the  personal  com- 
fort and  convenience  of  the  individual  citizen  are  involved, 

but  very  many  business  interests,  other  than  those  of  the  rail- 

wav  company,  are  dependent  upon  the  speedy  settlement  of  this 

matter."  There  is  now  no  excuse  for  postponing  action;  the 
city  has  been  granted  the  enabling  legislation  it  sought  at 

Springfield,  the  people  are  clamoring  for  better  facilities,  and 

the  transportation  companies  are  equally  anxious  for  a  settle- 
ment, as  they  realize  more  than  any  one  else  the  magnitude 

and  importance  of  the  work  involved  in  providing  satisfactory 

transportation  facilities  for  the  city  of  Chicago,  and  the  neces- 

sity for  immediate  action.  There  is,  in  fact,  every  reason  for 

expedition — not  haste,  necessarily,  l)ut  serious  effort  toward 
effecting  a  settlement. 

In  considering  the  terms  upon  which  the  present  franchises 
are  to  be  renewed,  one  of  the  most  important  factors  will 

doubtless  be  the  disposition  to  be  made  of  the  ninety-nine-year 
franchise  extension.  In  the  preliminary  negotiations  the  city 

refused  to  recognize  this  claim,  and  insisted  that  the  companies 
should  waive  all  rights  under  it  without  any  guarantee  that  it 
would  be  considered  when  the  final  adjustment  was  made. 

Naturally,  the  companies  objected,  and  the  proceedings  were 

dropped  temporarily.  Now,  however,  the  same  question  is 
brought  into  prominence  again,  and  it  is  quite  probable  that  it 
will  prove  the  key  to  the  situation,  as  the  receivers  for  the 
Union  Traction  will  doubtless  insist  upon  recognition  of  these 

rights  and  adequate  concessions  for  their  abandonment.  They 
have  received  explicit  instructions  from  Judge  Grosscup  on  this 
point,  in  which  he  declares  that  the  act  is  law,  and,  as  such, 

must  be  recognized  and  respected.  There  can  be  no  doubt  as  to 

the  position  of  the  court  in  this  matter  after  reading  the  fol- 

lowing declaration  in  Judge  Grosscu])'s  letter,  the  full  text  of 
which  is  presented  elsewhere: 

"The  act  stands  in  the  official  statutes  unrepealed  and  un- 
annulled.  To  the  eye  of  the  law  it  is  an  existing  law  of  the 

land — as  much  so  as  the  laws  creating  the  offices  of  Mayor  and 

Aldermen.  Nor — laying  aside  for  the  moment  the  eye  of  the 
law — do  I  believe  that  an  informed  public  insists  upon  subject- 

ing, nearly  forty  years  after  the-  event,  innocent  investors  to 
'revenge  and  retribution,'  such  possibly  as  ought  to  have  over- 

taken the  men  who  passed  those  measures  through  the  General 

Assembly  of  1865." 
A  note  of  warning  is  also  sounded  in  the  letter  which  plainly 

intimates  that  the  court  will  not  tolerate  the  bulldozing  tactics 

vdiich  Mayor  Harrison  declared  to  be  his  purpose  in  securing 
the  enactment  of  the  Mueller  bill.  The  letter  reminds  the 

receivers,  that  as  representatives  of  the  court,  they  are  bound 

to  protect  the  interests  of  the  property  entrusted  to  them,  and 
assures  them  that  they  will  have  the  support  of  the  Federal 
Government  in  doing  this.  It  is  evident  that  Judge  Grosscup 

appreciates  the  gravity  of  the  situation  and  the  responsibility 
of  the  position  in  wliich  the  receivers  have  been  placed,  and  it 

is  likewise  apparent  that  it  is  not  his  purpose  to  allow  anything 

to  interfere  with  the  proper  discharge  of  these  duties.  While 

recognizing  the  claims  of  the  public  depending  upon  the  com- 
panies for  transportation  facilities  and  the  authority  of  the  city 

over  the  granting  of  franchises  and  employment  of  these 
privileges,  the  receivers  are  instructed  to  bear  in  mind  that  the 
rights  of  the  investors  who  have  contributed  so  much  to  the 

general  advancement  by  the  development  of  the  transportation 
system  are  also  entitled  to  consideration.  In  view  of  the 

avowed  hostility  of  the  city  administration,  it  is  very  fortunate 

that  the  affairs  of  the  company  are  being  safe-guarded  by  the 
Federal  Courts. 

The  negotiations  that  have  been  in  progress  during  the  last 
two  weeks  have  been  almost  entirely  in  relation  to  the  South 

Side  system  alone,  and  without  any  reference  to  the  other  parts 
of  the  city.  It  should  be  borne  in  mind  in  this  connection  that 

any  satisfactory  solution  of  the  traction  problem  that  will  be 

acceptable  to  the  people  of  Chicago  w'iH  have  to  embrace  the 
entire  system  of  transportation  for  the  entire  city,  and  in  order 
to  make  terms  with  the  South  Side  Company,  which  is  ready 

and  free  to  act,  the  city  must  be  prepared  to  effect  a  settlement 
with  the  North  and  West  Divisions.  Consequently,  Judge 

Grosscup's  instructions  to  the  receivers  of  the  Union  Traction 
Company  will  affect  the  entire  problem. 

There  are  other  considerations  that  will  have  to  be  recog- 
nized and  adjusted,  including  the  compensation  to  be  exacted 

for  the  privileges  bestowed  and  the  form  it  is  to  take.  Upon 

this  subject  public  sentiment  is  divided,  and  it  is  believed  that 
the  members  of  the  transportation  committee  of  the  City 

Council  are  not  entirely  united.  The  Mayor  is  known  to  be  very 

ladical'in  his  views,  but  it  is  hoped  that  the  conservative  ele- 
ment in  the  Council  will  prevail,  and  that  an  equitable  arrange- 
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ir.ent  will  be  made.  President  Hamilton,  in  his  commimication, 

expresses  a  willingness  to  abide  by  the  decision  of  the  Council 
as  to  what  form  this  compensation  is  to  take,  but  he  points  out 
that  this  question  cannot  be  intelligently  determined  without 

taking  into  consideration,  among  other  things,  the  companies' 
liability  under  the  proposed  ordinance  for  license  fees,  taxes, 

street  paving,  street  cleaning,  sweeping  and  sprinkling,  and  the 
disposition  to  be  made  of  the  railway  at  the  expiration  of  the 
grant.  It  is  only  fair  at  this  time  to  bear  in  mind  the  fact  that 
the  requirements  which  the  city  will  demand  of  the  companies 
ill  the  way  of  improved  service  mean  the  expenditure  of  a  large 

sum  of  money,  and  that  in  making  the  improvements  the  sys- 
tem will  be  badly  crippled  temporarily.  The  transformation 

cannot  be  completed  quickly;  power  houses  must  be  built, 
machinery  installed,  rails  laid  and  new  cars  put  on.  It  is  a 

great  undertaking,  and  the  time  when  better  service  can  be 
furnished  depends  very  largely  on  the  promptness  with  which 

authority  is  given  to  begin  work.  The  interests  of  all  con- 
cerned require  that  there  be  no  greater  delay  than  is  absolutely 

necessary  in  bringing  about  a  settlement  of  this  important 

problem. 

Conduit  Railway  Construction  in  London 

The  month  of  May  has  been  signalized,  as  described  else- 
where in  this  issue,  by  the  opening  of  the  first  modern  street 

railway  in  the  city  of  London  proper.  It  is  true  that  an  over- 
head trolley  line  enters  the  outskirts  of  the  city  and  that  elec- 

tric underground  railways,  or  "tubes,"  as  they  are  called,  have 
been  carrying  passengers  through  the  subterranean  depths  of 
the  city  for  a  number  of  years.  But  for  surface  transportation 

London  has  been  dependent  on  horse  cars  or  omnibuses,  espe- 
cially the  latter,  as  even  the  horse  railways  have  not  been 

allowed  to  penetrate  into  the  region  where  the  greatest  amount 
of  traffic  exists.  The  opening  of  the  London  County  Council 
Tramways  is,  therefore,  a  momentous  event  in  more  ways  than 
one,  and  if  these  lines  should  prove  to  be  the  entering  wedge 

for  a  modern  system  of  transportation  within  the  world's 
metropolis,  they  will  effect  changes  the  extent  of  which  it  is 
difficult  to  foretell. 

As  vet  the  new  electric  lines  have  been  practically  limited  to 
the  region  south  of  the  Thames,  although  a  vigorous  effort  was 

made  last  year  to  secure  rights  along  the  Victoria  Embank- 
ment. The  latter  is  one  cf  the  broadest  streets  in  London,  and 

connecting,  as  it  does  the  West  End  with  the  "City,"  could  re- 
lieve enormously  the  overcrowded  Strand  and  Fleet  Street  if 

provided  with  a  modern  surface  transportation  system.  The 
bill  authorizing  this  extension  was  defeated,  but  further  efforts 

to  secure  transportation  rights  on  the  Embankment  will  prob- 
ably be  made  in  the  early  future  and  will  undoubtedly  receive 

assistance  through  the  practical  demonstration  of  the  advan- 
tages of  electric  traction  on  the  Surrey  side. 

In  some  respects  it  may  seem  strange  that  the  three  largest 
cities  of  the  world  should  have  been  the  last  to  adopt  modern 
methods  of  traction.  It  has  taken  a  long  time  to  convince  the 
city  authorities  of  New  York,  London  and  Paris  that  improved 

transportation  facilities,  the  value  of  which  was  self-evident  to 
the  authorities  of  smaller  cities,  were  desirable  or  even  neces- 

sary to  their  city's  welfare.  Even  now  horse  cars  are  com- 
mon spectacles  in  these  three  cities,  and,  so  far  as  Paris  is  con- 

cerned, will  probably  remain  in  use  for  some  time  to  come. 
1  he  backwardness  of  the  large  cities  in  surface  transportation 
improvements  has  been  due  in  part  to  the  slowness  with  which 

large  bodies  move,  and  in  part  to  the  insularity  of  the  inhabi- 
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tants  who,  strange  as  it  may  seem,  do  not  appreciate  the  value 
of  improvements  introduced  elsewhere  until  long  after  others 
have  reaped  the  benefit  of  them.  This  characteristic  is  peculiar 
to  no  nation  or  race,  but  is  the  same  the  world  over. 

The  technical  features  of  the  new  electric  conduit  line  in 

London  are  as  interesting  as.  are  those  of  a  traffic  standpoint. 

Ihe  power  station  is  equipped  with  1500-kw  units,  a  size  which 
seems  somewhat  small  for  modern  stations  of  the  extent  of  the 

London  system.  Nevertheless,  they  are  among  the  largest  in 

traction  work  in  Great  Britain,  and  the  station  marks  an  inter- 

esting departure  from  the  800-kw  size  which  was  for  a  long 
time  popular  there. 

The  conduit  differs  radically  from  that  used  in  either  New 

York,  Washington  or  on  the  Continent.  The  center  slot  has 
been  adopted,  and  in  this  respect  the  system  follows  American 
practice,  but  the  track  rails  are  supported  on  concrete  instead 
of  on  extensions  from  the  yokes,  as  in  American  practice. 
There  can  be  no  doubt  but  that  the  American  type  of  conduit 

is  more  capable  of  resisting  transverse  strains,  but  it  is  also 
considerably  more  expensive.  The  absence  of  great  extremes 
01  temperature  in  the  London  climate  undoubtedly  was  the 
reason  for  the  adoption  of  the  separate  yoke,  and  as  experience 
with  similar  conduits  in  cable  work  in  Great  Britain,  and  also 

with  the  side  conduit  on  the  Continent,  indicates  that  its  trans- 
verse strength  is  amply  sufficient,  the  builders  were  warranted 

in  its  adoption.  Inside  of  the  conduit  the  equipment  bears  a 
striking  resemblance  to  the  New  York  pattern  with  its  vertical 

Z-slot  rail,  its  suspended  porcelain  insulators  and  its  T-con- 
ductor  bars.  The  method  of  construction  followed,  that  is  from 

above  down,  is  the  one  generally  employed  in  modern  conduit 
work,  and  is,  of  course,  much  cheaper  than  that  of  building  up 
from  below.  The  London  authorities  are  to  be  congratulated 

for  having  adopted  the  conduit  construction  instead  of  experi- 
menting with  a  surface  contact  system,  in  which  case  the  unfor- 

tunate results  just  experienced  in  Wolverhampton  would  have 
been  repeated,  through  on  a  larger  scale. 

Novel  Storage  Battery  Installation 

An  interesting  application  of  the  storage  battery  to  central 

station  |)ractice  is  described  this  week,  and  while  the  plan  fol- 
lowed in  this  instance  is  a  departure  from  recognized  practice 

it  undoubtedly  possesses  some  advantages  that  may  commend 

it  to  managers  of  other  stations  where  the  conditions  are  some- 
what similar.  The  situation  in  Milwaukee  is  unusual,  as  all  the 

railway  and  electric  lighting  and  power  service  is  furnished  by 

one  company,  and  for  this  reason  a  battery  was  installed  which 

could  be  used  in  common  by  the  lighting  and  railway  depart- 

ments. It  is  consequently  of  greater  capacity  than  would  ordi- 
I'.arily  be  used  for  a  railway  company  of  that  size,  and  not  as 
large  as  the  combined  capacity  of  two  independent  plants  might 
be  for  the  service  performed.  The  flexibility  of  the  system  as  a 

whole  has  been  greatly  increased  by  this  innovation,  and  the 

only  complication  introduced  has  been  in  the  matter  of  switch- 
ing arrangements,  but  this  has  not  been  considered  a  drawback. 

On  several  occasions,  it  is  explained,  the  batteries  have  been  in- 
valuable to  the  railway  department  in  caring  for  unusually 

h.eavy  loads  when  the  excessive  demand  could  not  be  antici- 

]"iated,  and  when,  under  ordinary  conditions,  it  would  probably 
overtax  the  facilities  at  hand.  It  is  in  just  such  emergencies 

that  the  storage  battery  steps  in  and  endears  itself  to  the  station 
manager,  but  it  is  in  the  no  less  important  work  of  caring 

for  the  peak  of  the  load,  day  after  day,  and  in  the  matter  of 

regulation  that  its  great  value  as  an  auxiliary  is  felt. 

STREET  RAILWAY  JOURNAL. 
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HFTY-SECOND  AVENUE  TERMINAL  IN  CHICAGO 

At  the  time  the  Aurora,  Elgin  &  Chicago  Railway  was  com- 
pleted the  Metropolitan  West  Side  Elevated  Railway  Company 

built  an  elaborate  terminal  station  at  West  Fifty-Second 
Avenue  to  provide  for  the  transfer  of  passengers  from  the  cars 
of  the  Aurora,  Elgin  &  Chicago  Railway,  and  also  from  the 
suburban  railroad,  to  the  Metropolitan  Elevated.  This  terminal 
station  is  now  practically  completed.  It  forms  not  only  a 
means  of  convenient  transfer  but  a  terminal  yard  for  the  Metro- 

politan cars  operating  over  the  Garfield  Park  line,  which  ter- 
minates at  West  Fifty-Second  Avenue. 

Fig.  I  shows  the  general  arrangement  at  this  terminal.  The 
plans  were  made  by  W^  S.  Menden,  chief  engineer  for  the 
elevated  company.  The  terminal  yards  and  transfer  station  are 
on  the  surface.  The  elevated  road  and  the  surface  line  are 

connected  by  an  incline,  having  a  grade  of  1.5  per  cent.  The 
arrangement  is  such  that  if  ever  found  desirable  the  cars  of  the FIG.  2.— E^■TR.\^•CE  TO  TERMINAL  FRO.M   THE  WEST 

PIG. 

FIG.  1.— PLAN  OF  TERMINAL  USED  BY  METROPOLITAN  WEST  SIDE    ELE\"ATEU  RAILWAY  AND  AURORA,  ELGIN  &  CHICAGO 
RAILWAY  AT  FIFTV-SECOND  AVENUE,  CHICAGO 

Aurora,  Elgin  &  Chicago  Railway  can  pro- 
ceed straight  through  the  transfer  station, 

ascend  to  the  elevated  structure,  and  proceed 
into  the  city.  At  present,  however,  it  is  being 
used  as  a  transfer  station,  and  the  Aurora, 

Elgin  &  Chicago  cars  turn  back  at  this  point. 
Referring  to  Fig.  i  the  elevated  cars  come  in 
from  the  east  and  operate  around  a  loop.  The 

Aurora,  Elgin  &  Chicago  cars  come  in  from 
the  west  and  cross  this  loop  at  grade.  On  the 
north  side  of  the  Aurora,  Elgin  &  Chicago 
tracks  is  a  transfer  station  where  the  elevated 

trains  discharge  passengers,  who  can  then  go 

out  through  turnstiles  to  Fifty-Second  Avenue, 
ur  can  go  directly  through  the  station  and  pass 
a  ticket-seller's  booth  to  the  platform  where 
the  Aurora,  Elgin  &  Chicago  cars  load.  A 
similar  transfer  depot  is  provided  on  the  south 
side  of  the  Aurora,  Elgin  &  Chicago  tracks  for 

passengers  leaving  the  Aurora,  Elgin  &  Chi- 
cago to  take  the  elevated. 

North  of  the  terminal  loop  is  an  inspection -VIEW  FROM  BRIDGE,  LOOKING  WEST,  SHOWING  INTERLOCKING  TOWER 
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house  for  the  elevated  motor  cars.  The  tracks  in  this  house  from  the  highway  as  well  as  a  signal  to  Aurora,  Elgin  & 
have  pits.    The  floors  are  all  concrete.    Over  one  end  of  this      Chicago  cars. 
inspection  house  is  a  second  floor,  where  there  is  a  lounging         Fig.  4  is  a  view  from  the  interlocking  tower,  showing  both 

FIGS,  i  AND  5.— TRANSFER  DEPOTS  AND  INSPECTION  HOUSE  AT  TERMINAL 

room  and  lockers  for  the  elevated  employees  and  an  office  for 
the  man  in  charge  of  this  division  of  the  elevated.  South  of 
the  transfer  depot  is  the  storage  yard  for  the  elevated  cars. 
The  switching  for  the  entire  terminal  is  done  at  an  interlocking 
tower,  equipped  by  the  Union  Switch  &  Signal  Company. 

Fig.  2  is  a  view  looking  toward  the  terminal 

yard  from  Fifty-Second  Avenue,  showing  two 
Aurora,  Elgin  &  Chicago  cars,  one  discharging 
passengers  into  the  transfer  station  at  the 
right,  and  another  car  of  the  same  line  receiv- 

ing passengers  from  the  transfer  station  at 
the  left. 

As  seen  in  Fig.  2  a  bridge  over  the  Aurora, 
Elgin  &  Chicago  tracks  is  provided  so  that 
conductors  and  motormen,  in  going  from  one 
side  of  the  terminal  to  the  other,  need  not  cross 
the  yards  in  which  there  is  a  live  third  rail.  If 
they  were  obliged  to  cross  on  the  surface  there 
would  also  be  the  liability  that  cars  would  be 
standing  in  the  way.  Fig.  3  is  a  view  taken 
from  this  bridge  looking  west.  The  interlock- 

ing tower  is  seen  and  also  the  tracks  of  the 
Aurora,  Elgin  &  Chicago  Railway  leaving  the 
yards.  The  elevated  loop  crosses  these  tracks 
just  beyond  the  signal  tower.  Except  when 
Aurora,  Elgin  &  Chicago  cars  are  passing  a 
crossing  gate  is  kept  closed  at  the  entrance  to 
the  yards,  to  warn   jjcople  against  entering 

transfer  depots.  The  exit  to  the  street  from  the  north  depot 
is  seen  in  Fig.  5.  A  subway  is  provided  under  the  elevated  loop 
track,  so  that  no  tracks  need  be  crossed  by  passengers  entering 
or  leaving  the  terminal.  Fig.  5  also  shows  the  inspection  house, 
the  interior  of  which  is  shown  in  Fig.  6. 

FIG.  C— INSPECTION  HOUSE 
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Fig.  7  is  taken  from  the  bridge,  looking  east  up  the  elevated 
incline.  The  service  tracks  of  the  elevated  are  at  the  extreme 

right  and  left.  The  middle  tracks  are  used  by  tlie  Aurora,  Elgin 
&  Chicago.    The  inspection  pit,  over  which  the  cars  of  that 

FIG.  T.^LOOKING  UP  THE  INCLINE 

company  are  run  between'trips,  can  also  be  seen.  An  extra  car 
IS  kept  in  service  on  this  road  so  that  every  interurban  car  that 

comes  into  Fifty-Second  Avenue  terminal  can  lie  over  one 
trip  before  being  sent  out  again.    This  gives  each  car  thirty 

FIG.  8.— SWITCH  TOWER 

minutes  for  inspection  and  cooling  of  motors  at  the  end  of  each 
round  trip  of  68  miles. 

Fig.  8  shows  the  interior  of  the  interlocking  tower  controlling 
all  the  switches  and  signals  in  the  terminal  and  its  approaches. 
This  tower  also  controls  the  signals  on  the  street  railway  tracks 

at  Fifty-Second  Avenue.  All  the  crossing  signals  are  inter- 
locked with  derails.  In  the  signal  tower  are  feeder  switches, 

by  which  different  portions  of  the  yard  can  be  cut  out. 
A  little  study  of  the  drawings  and  engravings  given  here 

will  show  how  completely  all  the  details  have  been  thought  out 
in  connection  with  this  terminal. 

 ♦♦♦  

TRAP-DOORS  FOR  SWITCfflNG 

The  Twin  City  Rapid  Transit  Company  is  using  an  arrange- 
ment for  switching  that  will  doubtless  prove  of  interest  to  other 

managers  who  are  operating  under  similar  conditions.  All 
of  the  Twin  City  lines  terminate  in  a  loop,  which  is  especially 
favorable  under  the  circumstances,  as  this  makes  it  unneces- 

sary to  have  controlling  apparatus  at  both  ends  of  the  car. 

In  the  motorman's  cab  on  the  front  platform  two  small  trap- 
doors have  been  placed  in  the  flooring,  in  the  position  shown 

AKJTOKMAK'S  CAIJ  WI'l  11  SWITCH  I  N'G  TRAP  r)OOR.S 

in  the  accompanying  cut.  When  the  car  approaches  a  switch, 
the  motorman  can  make  a  stop  so  that  the  trap  will  be  directly 
over  the  switching  point,  and  when  the  door  is  opened  it  will 
enable  the  motorman  to  introduce  the  turning  bar  and  throw 
the  tongue  of  the  switch.  The  motormen  have  no  difficulty  in 
stopping  the  car  within  reaching  distance  of  the  switch,  and 
this  arrangement  saves  them  much  trouble  and  time  which 
would  be  devoted  to  leaving  their  cab  or  leaning  out  of  the 
vestibule  window  and  using  a  long  bar,  as  is  now  generally 
done.  Of  course,  even  where  both  platforms  have  controlling 

apparatus  trap  doors  could  be  put  in,  especially  in  cars  oper- 
ating over  lines  where  many  switches  have  to  be  passed. 

IMPROVEMENTS  AND  EXTENSIONS  AT  SACRAMENTO 

The  Sacramento  Electric,  Gas  &  Railway  Company,  of  Sacra- 
mento, Cal.,  is  now  completing  a  number  of  improvements  to 

its  railway  system.  All  the  main  lines  throughout  the  city  and 
leading  to  the  suburbs  are  being  double  tracked  and  laid  with 
new  rails,  and  the  suburban  lines  are  being  rock  ballasted. 

Twenty-five  new  douljle-truck  cars  are  being  added  to  the 
equipment,  and  all  of  the  old  cars  are  being  thoroughly  over- 

hauled and  refitted.  A  new  car  barn,  80  ft.  x  160  ft.,  is  being- 
built,  and  a  repair  shop,  50  ft.  x  80  ft.,  also  is  in  course  of  con- 
struction. 

The  Toledo,  Bowling  Green  &  Southern  Traction  Company 
has  purchased  several  flat  cars,  dump  cars  and  freight  cars  for 
freight  business,  as  much  material  is  hauled  for  the  oil  wells 

along  the  line. 
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821 CONDUIT  SYSTEM  OF  THE  LONDON  COUNTY  COUNCIL 

The  successful  opening  by  the  Prince  of  Wales,  on  May  15, 
of  the  first  section  of  the  tramways  of  the  London  County 
Council,  which  have  been  converted  from  horse  to  electric  trac- 

tion during  the  last  year,  furnishes  an  appropriate  occasion  for 
presenting  details  and  illustrations  of  the  electrical  equipment 
which  has  been  successfully  put  into  operation.  The  London 
County  Council  has  secured  control  of  about  99  miles  of  the 
total  of  115  miles  of  tramways  in  the  County  of  London,  and 
for  the  last  few  years  the  Council  has  been  operating  the  lines 
on  the  south  side  of  the  river,  while  those  on  the  north  side 

have  been  leased  to  the  North  Metropolitan  Tramways  Com- 

ceeding  by  Clapham  Common  along  Kcnnington  Park  Road  to 

a  point  at  the  "Plorns,"  where  the  route  divided,  one  branch 
going  directly  by  Kennington  Road  to  Westminster  Bridge, 

and  the  other  continuing  eastward  to  the  "Elephant  and 
Castle,"  where  again  it  was  divided,  this  time  one  route  leading 
to  Waterloo  Station  and  the  other  to  Blackfriars  Bridge.  This 
section  comprises  about  8  miles  of  double  track,  and  is  now 
complete,  and  is  the  road  put  into  operation  by  the  Prince  of 
Wales  on  May  15.  All  the  track  work  for  the  first  section  was 
(lone  by  Messrs.  J.  G.  White  &  Company,  of  London,  under 
specifications  of  Dr.  Alexander  B.  W.  Kennedy,  of  Kennedy  & 

Jenkins,  which  was  somewhat  modified  to  suit  the  circum- 
stances.   The  special  work  was  provided  Ijy  the  Lorain  Steel 

KXGiiXJi  KUUil  IN  TJiMi'URAKV  I'OW  J-:R  PLANT  AT  UGIUiOROUGH  JUNCTION 

pany.  Though  somewhat  late  in  providing  a  modern  system 
for  London,  it  became  quite  evident  a  few  days  ago  that  elec- 

trification was  necessary,  the  Council  being  stimulated  by  the 
progress  which  the  provincial  cities  and  towns  were  making  in 
this  direction  and  also  by  the  electrification  of  the  London 
United  Tramways  Company  in  the  western  suburbs  of  London. 
Powers  were  therefore  secured  for  the  electrification  of  a  por- 

tion of  the  tramways  on  the  south  side,  and  as  the  overhead 
system  met  with  considerable  opposition  and  was  declared 
unsuitable  for  a  city  of  the  magnitude  and  importance  of 
London,  it  was  at  last  decided  that  the  conduit  central  slot 
system  should  be  adopted. 

The  first  section  of  the  tramways  to  be  converted  commences 

on  the  extreme  southwest  boundary  at  Tooting,  the  route  pro- 

Company,  though  all  the  castings  for  the  conduit  were  made  in 
Scotland  by  the  Anderson  Foundry  Company,  of  Glasgow. 

The  second  section  of  about  1934  miles  was  let  some  montiis 
ago,  and  extends  from  the  Elephant  and  Castle  to  Greenwich 
liy  two  different  routes,  one-half  of  this  track  being  let  to 
J.  G.  White  &  Company,  Ltd.,  and  the  other  half  to  Dick, 
Kerr  &  Company,  Ltd.,  of  London.  The  special  work  for  this 

portion  of  the  road,  which  has  been  let  to  J.  G.  White  &  Com- 
pany, will  all  be  made  in  Shefiield,  England,  Ijy  the  Hadfields, 

who,  in  recent  years,  have  established  a  magnificent  plant  for 
this  class  of  work.  In  addition  7  miles  in  other  localities  will 
soon  be  let,  for  the  completion  of  connecting  links  of  the 

southern  jtart  of  I^ou'lon. 
At  the  time  that  the  contract  for  Ihe  first  seclion  was  entered 
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into,  the  London  County  Council  was  in  possession  rif  a  power 
house  at  Camberwell,  but  when  John  H.  Rider  took  over  the 
responsibiHty  it  was  decided  by  the  London  County  Council, 
under  his  advice,  to  abandon  this  power  house  and  to  build  a 

complete,  up-to-date  power  house  in  the  vicinity  of  Greenwich, 

Street  liiiUn'mt  J'lvrnal 

PLAN  (.)!•  ISIMI-KW  GENERATING  SET  FOR  MAIN  I'OWER  HOUSE 

on  the  water  side,  where  condensing  water  could  be  procured 
and  where  a  station,  built  on  modern  lines,  having  a  capacity 
for  the  whole  of  the  southern  system,  could  be  installed.  The 
contracts  for  the  supply  of  apparatus  for  the  station  were  let  to 
Dick,  Kerr  &  Company,  Ltd.,  who  are  at  present  manufacturing 

Loughborough  Junction,  from  which  all  the  power  supply  will 
be  derived  until  the  Greenwich  power  station  is  ready.  This 
contract  was  also  let  to  Dick,  Kerr  &  Company,  who  have 
supplied  the  whole  apparatus  in  conjunction  with  Ferranti 
engines.  It  should  also  be  said  that  the  complete  equipment 
of  200  cars  for  the  first  section  of  the  route,  now  ready 
for  service,  was  entrusted  to  Dick,  Kerr  &  Company,  Ltd., 

these  cars  being  built  by  the  Electric  Railway  &  Tram- 
way Carriage  Works,  at  Preston,  and  equipped  with  Dick- 

Kerr  motors  and  controllers.  The  London  County  Council 
Tramways  are  managed  by  Alfred  Baker,  genera!  manager. 

John  H.  Rider,  under  whose  specification  all  of  the  Green- 
wich power  house  and  the  succeeding  section  of  the  route 

will  be  completed,  is  the  electrical  engineer  to  the  Council  and 
has  entire  charge  of  the  work  of  conversion  and  operation. 
James  W.  Benn  is  the  chairman  of  the  tramways  committee, 
while  Maurice  Fitz  Maurice  is  engineer  to  the  London  County 

Council  and  attends  to  all  matters  of  civil  engineering  con- 
necterl  therewith. 

POWER  HOUSE  EQUIPMENT 

Although  the  electrical  machinery  at  present  in  position 

serves  only  that  portion  of  the  line  which  extends  from  West- 
minster Bridge  to  Tooting,  the  order  already  placed  for  gen- 
erating plant  includes  two  1500-kw  direct-current  machines 

and  three-phase  machinery  consisting  of  two  1500-kw  alter- 
nating generators  and  eleven  300-kw  motor-generator  sets,  and 

other  small  auxiliary  sets,  including  small  motor-generator  sets 
and  steam-driven  exciters.  Two  1500-kw  direct-current  ma- 

chines are  coupled  direct  to  Ferranti  vertical  engines.  They 

are  12-pole  compound-wound  generators,  and  when  running  at 
a  speed  of  150  r.  p.  m.  develop  at  full  load  2400  amps,  at  625 
volts. 

TIic  Ferranti  engines  have  31-in.  and  62-in.  cylinders,  with 

SIDE  AND  END  ELEVATION  OF  1500-KW  COMPOUND  ENGINE  AND   ALTERNATING-CURRENT  GENERATOR 

the  apparatus  necessary.  The  Stirling  Boiler  Company,  of 
Edinburgh,  will  furnish  sixteen  boilers  for  this  plant,  having  a 
heating  surface  of  3230  sq.  ft.  and  developing  10,000  hp.  They 

will  be  fired  by  chain  grate  stokers.  This  station  will  be  thor- 
oughly equipped  with  a  high-tension  system,  using  sub-stations. 

In  the  meantime  a  temporary  station  has  lieen  installed  at 

30-in.  stroke.  The  main  bearings  are  18  ins.  in  diameter  and 
36  ins.  long.  The  guaranteed  consumption  per  indicated  horse- 

power-hour is  as  follows,  with  190  lbs.  steam : 
At  full  load,  condensing,  13J/S  lbs.;  non-condensing,  163^  lbs.; 

at  three-quarters  load,  condensing,  1334  lbs. ;  non-condensing, 
16  lbs. ;  at  one-half  load,  condensing,  14]/  lbs. ;  non-condensing, 
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I7j>'2  lbs.;  at  20  per  cent  overload,  coiidensin 
condensing,  19  lbs. 

The  fly-wheel,  which  weighs  48  tons,  is  bolted  to  the  arma- 
ture spider,  whereby  the  torsional  strains  are  transmitted 

directly  from  one  to  the  other  instead  of  passing  through  the 
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by  means  of  detachable  pole-shoes,  specially  shaped  to  give  an 
efficient  distribution  of  the  magnetic  flux.  The  arrangement  of 
the  spools  provides  for  series  winding  at  one  end  and  shunt 

winding  occupying  the  remainder,  making  it  unnecessary  to  dis- 
turb one  winding  should  the  other  develop  trouble  at  any  time. 

BOGIE  CAR 

crankshaft.  The  engines  have  an  automatic  governor  of  the 

relay  type,  and  an  emergency  governor  fitted  to  work  on  the 

throttle  valve.  The  expansion  gear  is  fitted  with  hand-gear 

for  alternating  the  cut-off,  should  the  automatic  governor  fail. 

SINGLE-TRUCK  CAR 

and  the  engine  may  be  shut  down  instantaneously  from  the  start- 

ing platform  by  means  of  a  knock-off  lever  closing  the  throttle. 
The  valve  gear  is  of  the  Ferranti  type,  in  which  separate  steam 

and  exhaust  valves  of  grid  form  are  posi- 
tively driven  by  cams. 

It  will  afford  some  indication  of  the  massive 

proportions  of  the  units  in  these  stations  when 
it  is  mentioned  that  the  complete  magnet 
frame,  with  its  field  magnet  spools,  weighs  30 
tons.  The  frame  is  divided  horizontally,  but 

in  order  to  provide  easy  access  to  the  armature 
and  to  the  lower  field  coils  it  is  possible  to  slide 
the  whole  of  the  field  frame  sideways  along  the 
shaft  of  the  engine  and  thus  disclose  either 
the  armature  or  the  lower  half  field  spools. 
The  pole  pieces  are  cast  into  the  magnet  frame 
with  a  cast-welded  joint.  They  are  made  of 
laminated  steel,  and  are  dove-taijed  at  each 
end.  The  laminations  are  held  together  by 

steel  end  pieces  bolted  securely  together.  Be- 
fore being  assembled  into  the  form  of  a  pole 

piece  the  laminations  are  punched  hy  means  of 
special  machines.  The  field  spools  in  the 
County  Council  generators  are  held  in  position 

INTERIOR  BOGIE  CAR 

Both  the  series  and  shunt  windings  are  insulated  with  special 

material  of  high  quality.  The  armature  is  built  up  of  lamina- 
tions, which  are  carried  on  a  special  form  of  spider.  The  hub 

has  a  very  large  bearing  surface  on  the  shaft,  is  key  seated 
and  is  extended  to  carry  the  commutator  spider.  The  armature 

is  made  up  of  laminated  punchings  of  high-class  steel,  which 
are  thoroughly  annealed  and  are  then  placed  in  position  on  the 
arms  of  the  armature  spider  in  a  series  of  dove-tails.  At 
intervals  of  4  ins.  spacing  discs  are  inserted  between  the 
laminations, -to  give  an  air  duct  passing  from  the  center  of  the 
machine  to  the  periphery  of  the  armature.  The  coils  are,  of 
course,  form  wound,  and  are  entirely  interchangeable,  thus 
rendering  it  easy  to  wind  the  armature  and  to  replace  injured 
coils.  The  commutator  bars  are  of  hard-drawn  copper,  and 
are  finished  accurately  to  gage.  The  complete  commutator  is 
carried  on  the  extended  armature  hub  already  referred  to,  and 
is  securely  keyed  to  it.  any  relative  movement  between  the 
commutator  segments  and  the  armature  conductors  being  thus 
prevented.  The  whole  of  the  commutator  is  insulated  from  the 
hub  by  means  of  specially  built-up  mica  end  rings,  which  are 
moulded  into  form  without  joints.  The  commutator  bars  are 
held  together  by  means  of  steel  clamping  rings,  which  prevent 
displacement  by  expansion  or  contraction.  Balancing  rings  are 
provided,  which  are  carried  on  one  of  the  armature  end  plates 
nearest  to  the  commutator,  the  number  of  rings  and  connections 

THE  FIRST  RUN 
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of  the  commutator  segments  varying  according  to  the  number 
of  poles.  The  commutator  leads  are  of  laminated  copper, 
securely  riveted  and  soldered  in  slots  at  the  back  of  the  com- 

mutator bars.   These  leads  extend  radially  from  the  bars  to  the 

SPECIAL  CONTROLLER,  OPEN 

armature  windings,  to  which  they  arc  securely  soMered.  The 
brush  holders  are  so  designed  that  the  current  does  not  pass 
through  any  moving  joints  or  tension  springs.  The  tension  can 
be  applied  to  the  brushes  without  lifting,  and  any  brush  can  be 
removed  without  disturbance  of  the  others. 

The  remainder  of  the  machinery  in  course  of  construction 
comprises  two  1500-kw  three-phase  alternators,  directly  coupled 
to  Ferranti  engines,  and  these  develop  current  at  6000  volts 
when  operating  at  a  speed  of  150  r.  p.  m.  These  sets  are  being 
erected  in  the  works  of  the  London  Electric  Supply  Corporation 

at  Deptford,  and  will  supply  current  to  sub-stations  along  the line. 

ROLLING  STOCK 

It  is  proposed  to  operate  100  cars  of  the  bogie  type,  ordered 
on  the  specifications  of  Dr.  Kennedy.  Since  this  order  was 

])laccd  a  further  order  for  100  single-truck  cars,  on  the  speci- 
fications of  J.  H.  Rider,  electrical  engineer  to  the  London 

County  Council,  has  been  placed  with  Dick,  Kerr  &  Company, 
Ltd.,  and  these  are  now  being  delivered.  The  bogie  cars  are 
carried  on  Brill  maximum  traction  trucks,  the  bodies  being  the 
standard  construction  adopted  at  the  works  of  the  Electric 
Railway  &  Tramway  Carriage  Company,  Ltd.  They  are  of  the 

reversed  stairway  type,  and  are  designed  to  carry  sixty-six  pas- 
sengers. The  overall  dimensions  of  the  cars  are  31  ft.  6  ins. 

over  the  buffers,  the  extreme  width  being  7  ft.  i  in.  The  under 

frame  of  the  car  follows  the  usual  Preston  practice,  and  is  con-  , 
structerl  of  teak,  strengthened  at  the  side  sills  by  angle  irons, 
which  run  the  whole  length  of  the  car.  The  main  structural 
work  in  the  body  of  the  car  is  of  ash,  the  main  body  panels 
lieing  of  mahogany  and  the  remaining  panels  of  canary  white 
wood.  The  roof  is  of  double  type,  the  inner  boarding  of  pine, 
being  covered  with  millboard.  Considerable  head  room  is 

obtained  by  the  arrangement  of  the  roof,  which  is  of  flat  con- 
struction from  side  to  side  of  the  car.  The  ventilator  framing 

is  carried  immediately  under  the  roof,  which  provides  effective 
ventilation,  but  does  not  cause  draught.  The  interior  of  the 
car  varies  from  standard  practice,  in  that  two  large  central 
windows  and  four  small  windows  are  used  at  each  side  of  the 

car,  the  smaller  windows  being  arranged  with  a  movable  sash,  ' 
to  give  increased  ventilation  during  hot  weather.  The  interior 
is  divided  in  the  middle  by  a  partition,  the  idea  being  that  the 
conductor  has  better  control  over  the  seating  of  passengers  by 
such  an  arrangement.  The  inside  finish  is  of  quartered  oak, 
and  the  seats  are  covered  with  carpet.  One  plough  is  carried 
iin  each  car,  the  carrier  being  on  an  extension  of  one  of  the 

Tost 
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trucks,  and  consisting  of  a  strong  rectangular  frame,  having 
a  central  rail  on  which  the  plough  is  free  to  move  in  a  lateral 
direction. 

The  electrical  equipment  on  the  cars  consists  of  two  3-A-4- 
type  of  motors,  which  give  nominally  37-brake  horse-power. 
This  motor,  while  being  extremely  efficient,  has  high  accelera- 

tion properties,  and  has  been  designed  to  meet  the  special  con- 

The  whole  blow-out  device  is  placed  so  that  the  copper  rings 
are  in  close  proximity  to  the  source  of  arc,  but  for  convenience 
sake  is  mounted  on  pivotal  hinges,  so  that  it  may  be  swung 
back  for  inspection  of  the  fingers,  or  it  may  be  lifted  right  away 
from  the  controller,  if  required,  without  unscrewing  any  nuts 
or  bolts  whatever.  The  electrical  connections  for  the  blow-out 

windings  are  made  automatically  when  the  blow-out  is  in 

BALHAM  CAR  HOUSE 

ditions  of  London  service.  They  follow  the  standard  con- 
struction adopted  by  Dick,  Kerr  &  Company,  Ltd. 

On  account  of  there  being  no  earth  return  on  the  London 
County  Council  system  it  has  l)een  necessary  to  adopt  double 
canopy  switches  and  automatic  circuit  breakers  on  the  cars. 
These  are  of  the  standard  Preston  construction. 

A  new  form  of  controller  has  been  adopted  which  possesses 
some  special  features  of  interest,  including  the  form  of  arc- 
disrupting  device  and  the  arrangements  for  rheostatic  braking. 
The  controller  itself  has  been  reduced  in  size  without  crowding 
the  parts  together.  The  arc-disrupting  device  consists  of  a 
solid  iron  core  extending  from  the  top  to  the  bottom  of  the 

position.  The  blow-out  is  short  circuited  when  on  either  the 
full  series  or  parallel  notches,  but  comes  again  into  operation 
prior  to  any  break  in  the  circuit  being  made  on  the  movement 
of  the  controlling  handle. 

In  rheostatic  braking  sufficient  power  notches  for  easy  ac- 
celeration are  provided  without  reducing  to  an  inconvenient 

minimum  the  distance  between  each  notch,  bv  arranging  that 

SPECIAL  TRACK  WORK 

controller.  This  core  is  suitably  wound  throughout  its  entire 
length,  but  the  windings  are  not  all  in  the  same  direction. 
They  are  so  arranged  that  the  magnetic  flux  shall  have  proper 
relation  to  the  direction  of  current  flowing  in  the  arc.  Where 
a  change  in  the  direction  of  the  winding  becomes  necessary  a 
flange  is  cast  on  the  core.  The  windings  are  then  covered  with 
suitable  insulation,  around  which  is  placed  a  series  of  cylin- 

drical thin  copper  rings,  so  arranged  that  each  ring  subtends  a 
finger  and  contact.  The  blow-out  windings  are  in  series  with 
the  main  current,  and  the  effect  upon  an  arc  created  between  a 
finger  and  contact  is  that  the  arc  becomes  so  atteiuiated  that 
disruption  takes  place  almost  instantaneously. 

the  three  notches  used  for  power  working  in  parallel  should 
also  do  duty  for  the  braking  when  approached  in  the  opposite 
direction,  i.  e.,  from  the  brake  side.  In  addition,  two  further 
brake  notches  are  provided,  which,  on  the  power  side,  are 
merely  transition  notches.  The  controller  under  consideration 
has  seven  power  and  five  brake  notches,  and  the  spacing  be- 

tween them,  together  with  a  positive  .and  easy  action  of  the 
notching  gear,  renders  it  almost  impossible  for  the  most  care- 

less of  motormeii  to  rest  between  the  proper  notches.  The 
driving  and  reversing  handles  are  interlocked  in  the  usual 
manner,  and  neither  handle  can  be  removed  from  the  con- 

troller unless  it  is  at  the  "off"  position.    There  are  three  sec- 
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tions  in  the  power  cylinder,  the  top  seven  rows  of  contacts 
engaging  with  seven  fingers,  to  control  the  resistance  in  circuit 
and  the  operation  of  the  blow-out,  the  next  of  three  contacts 

SLOT  RAILS  AND  YOKE 

and  fingers  to  control  in  conjunction  with  the  bottom  section 
of  one  contact  and  finger  the  connections  of  the  motors  for 
series  or  parallel  running. 

The  wiring  diagram  given  herewith  gives  a  clear  idea  of  the 
arrangement  in  connection  with  this  form  of  controller.  It 
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should  be  explained,  however,  that  this  involves  some  altera- 
tion from  standard  wiring,  these  modifications  being  necessary 

in  this  system  on  account  of  the  completely  insulated  return. 

CONDUIT  construction 

The  construction  of  this  conduit  system  presented  some  novel 

features,  owing  to  the  fact  that  the  former  horse-car  track  was 
laid  in  concrete.  It  was  found  that  the  old  method  of  breaking 
out  the  old  construction  with  road  spikes  and  sledges  was  not 
only  slow  hut  costly,  and  some  other  quicker  method  had  to  be 
adopted.  The  procedure  which  up  to  now  has  proved  most 
satisfactory  is  as  follows : 

The  margin  of  the  old  track  on  the  outside  was  broken  out 
just  enough  to  permit  the  insertion  vmder  the  concrete  bed  of 
special  lever  jacks.  A  distance  of  some  50  ft.  to  60  ft.  was  dealt 
with  at  a  time,  and  the  jacks  are  spaced  at  about  4  ft.  to  6  ft. 
centers,  as  the  lifting  resistance  of  the  bed  may  require.  The 
entire  existing  concrete  bed  and  track  was  then  lifted  bodily, 
when  it  could  readily  be  broken  with  spikes  and  sledges  in  the 
ordinary  way  from  the  top  and  removed. 

The  method  then  followed  was  similar  to  that  employed  in 
Brussels,  and  described  in  the  Street  Railway  Journal  for 
May  2,  and  also  in  New  York.  Spaces  were  first  cut  in  the 
trench  for  the  cast-iron  yokes,  which  are  at  3-ft.  9-in.  centers 
throughout  the  wdiole  length  of  the  conduit,  after  which  the 
rails  were  put  in  place  and  aligned,  and  the  conduit  was  built 

up  by  wooden  moulds.  With  the  yokes  as  closely  placed  to- 
gether as  this  a  lighter  form  can  be  used,  and  in  some  ways 

it  strengthens  the  construction,  especially  preserving  the  posi- 
tion of  the  slot  rail  and  preventing  it  at  all  times  from  closing 

by  outside  pressure.  The  slot  rail  is  of  the  Z-type,  having  a 
vertical  web,  and  is  constructed  so  that  any  surface  water  drops 
easily  to  the  bottom  of  the  conduit  from  which  it  is  drained 

hy  special  sewer  connections.   The  service  rails  are  7  ins.  high 
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with  7  ins.  width  of  base,  having  a  groove  i  1-16  ins.  wide  for 
straight  track  and  i  3-16  ins.  on  the  curves.  The  tie-bars  are 
attached  not  only  to  the  slot  rail  and  the  yoke,  but  by  extension 

necting  electrically  the  adjacent  T-rails  are  fixed  in  position 
by  a  special  hydraulic  press,  which  can  be  used  through  the 
insulator  box  opening. 

Slrett  Ry. Journal 
SECTION  OF  TEMPORARY  TRACK 

pieces  they  are  attached  to  the  rail  so  as  to  preserve  a  perfect 
gage.  The  wooden  moulds  used  for  Iniilding  up  the  conduit 
are  in  two  parts. 

The  conductors  used  are  similar  to  those  employed  in  New 

York,  and  are  supported  by  insulators  every  15  ft.  As  pro- 
vision has  to  be  made  for  inserting  or  removing  the  conductor 

Street  Ry.Joun 

SECTION  SHOWING  WOODEN  MOULD  FOR 
CONDUIT 

Drainage  sumps  of  ample  size  arc,  provided  at  intervals  of 
about  50  yds,  as  the  grade  of  the  road  may  require,  and  these 
sumps  are  trapped  and  connected  to  the  nearest  sewer. 

Another  point  of  interest  in  connection  with  the  equipment 
of  the  lines  was  the  fact  that  the  present  horse  traffic  was 

kept  going  during  the  reconstruction.    Moreover,  the  vehicle 
  traffic  on  the  streets  under 

I  reconstruction  was  consid- 
erable, so  that  provision 

and  maintenance  of  a  tem- 
porary track  became  an 

important  factor,  and  neces- 
sitated a  special  flat  section 

rail  which  would  be  sur- 
mounted without  injury  to 

springs  of  the  passing 

vehicles.  The  special  sec- 
tion now  in  use  for  this  pur- 

pose was  expressly  rolled 
by  Dick,  Kerr  &  Company, 
Ltd.,  for  the  London 

County  Council  P.  W.  con- 
contract,  and  the  special 
work  was  supplied  by  the 
Lorain  Steel  Company  and 
Hadfields  Steel  Foundry 

Company,  of  Sheffield. 
As  stated  there  were  two 

contractors  for  the  work, 
J.  G.  White  &  Company,  of 

London,  built  the  first  sec- 
tion, and  Dick,  Kerr  & 

Company  that  between  Old 
Kent  Road  and  Greenwich. 

 ♦♦♦  
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GRADE  CROSSINGS 

SECTION  AND  ELEVATION 

bars  special  gaps  are  left  in  the  conduit,  except  where,  as  in 
most  cases,  the  sump  holes  for  draining  the  conduit  to  the 
sewers  afford  this  facility.  The  conductor  bars  are  fed  into  the 
conduit  at  the  manholes,  and  are  suspended  by  means  of  special 
tools  to  small  carriages  running  (tn  the  tops  of  the  slot  rails, 
and  in  this  way  are  carried  to  the  point  where  they  are  required 
and  secured  to  each  insulator;  the  necessary  bonds  for  con- 

It  is  announced  that  im- 
portant changes  are  to  be 

made  in  the  State's  regula- tions for  grade  crossings  of 
steam  railroad  tracks  by 

electric  railways  in  Massa- 
chusetts. It  is  known  that 

the  Railroad  Commission- 
ers believe  the  daily  oper- 

ating conditions  at  some  of 
these  crossings,  particu- 

larly those  in  and  near 
Boston,  are  considerably  more  dangerous  than  they  would  be 
under  different  regulations;  and  the  logical  conclusion  is  that 
some  kind  of  an  order  will,  without  doubt,  shortly  be  issued 

from  the  Conmiission's  office  to  deal  with  the  matter,  as  there 
has  been  considerable  discussion  of  late  Ijearing  upon  the  sub- 

ject, and  the  P>()ard  has  been  at  work  investigating  the  causes 
of  the  accidents  rei)orted. 

street  Ry.JourDul 
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RAILWAY AND  LIGHTING  STORAGE   BATTERY  AT 
MILWAUKEE 

The  Milwaukee  Electric  Railway  &  Lighting  Company  has 
just  completed  the  installation  of  a  large  storage  battery  plant 
at  its  central  power  station,  which  is  notable  as  being  the  first 
large  storage  battery  installation  in  this  country,  installed  for 
use  on  either  lighting  or  railway  circuits.    The  Milwaukee 

L)  0 

already  been  demonstrated  at  Milwaukee,  as  there  have  been 
times  when  the  ability  to  work  the  entire  battery  on  the  railway 
load  has  helped  the  transportation  department  out  of  a  very 

tight  place. 

The  battery  is  installed  on  the  upper  floor  of  the  company's 
station  on  East  Water  Street,  located  on  the  east  bank  of  the 

Milwaukee  River,  which  was  built  several  years  ago,  and  pro- 
vision was  made  for  the  storage  battery  at  that  time,  but  only 

recently  the  battery  was  installed.  John  I.  Beggs,  president  and 
general  manager  of  the  Milwaukee  Electric  Railway  &  Light 

street  li„ihea,j  Jmrnal 
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LIGHTING  SYSTEM 

Electric  Railway  &  Light  Company  operates  the  street  railways 
in  Milwaukee  and  furnishes  the  electric  light  service.  It  has 
an  Edison  3-wire  direct-current  network  for  the  downtown 
district. 

The  use  of  the  same  batteries  for  railway  or  lighting  involves 

a  little  more  complication  in  switching  but  aft'ords  a  reserve  for 
either  railway  or  lighting  plants.     These  advantages  have 

FIG.  7.-SWITCHBOARD   FOR  BATTERIES 

Company,  foresaw  the  advantage  and  flexibility  of  a  battery  so 
connected  as  to  be  used  on  either  railway  or  lighting  circuits, 
and  although  this  has  not  been  the  standard  practice  he  insisted 
that  this  battery  plant  should  be  so  arranged  that  it  would  be 
a  reserve  at  all  times,  to  be  connected  to  either  the  railway  or 
lighting  loads.  As  said  before,  the  wisdom  of  this  decision  has 
already  been  demonstrated. 

This  battery,  which  was  furnished  and  installed  by  the 
Electric  Storage  Battery  Company,  consists  in  all  of  608  cells. 
These  are  grouped  in  various  combinations,  according  to  the 
uses  to  which  they  are  being  put.  What  will  be  designated 
as  the  railway  battery  in  this  article,  because  it  is  usually  oper- 

ated on  the  railway  load,  consists  of  288  cells 

connected  across  the  railway  bus-bars  in  series 
with  a  special  booster,  as  seen  in  Fig.  i. 

The  battery  ordinarily  placed  on  the  lighting 
load  has  its  connections  indicated  in  Fig.  2.  In 
this  battery  there  are  320  cells,  divided  into  two 
series  of  160  cells  each.  They  are  connected 
across  the  direct-current  3-wire  incandescent 
lighting  bus-bars.  An  end  cell  switch,  by 
which  some  of  the  end  cells  can  be  thrown  in 

or  out,  is  placed  in  each  series  of  cells. 
In  case  it  is  desired  to  connect  both  bat- 

teries to  the  railway  load,  switches  are  pro- 
vided by  which  the  arrangement  shown  in  Fig. 

3  can  be  obtained.  Here  the  railway  battery  is 
connected  between  the  railway  bus-bars  just 
as  in  Fig.  i.  The  cells  comprising  the  lighting 
battery  have  all  been  placed  in  series,  and  are 
connected  through  a  second  booster  across  the 
railway  bus-bars.  The  voltage  of  the  lighting 
battery  is  raised  or  lowered  to  correspond  to 
that  of  the  railway  bus-bars  by  cutting  in  or 
out  end  cells  with  the  end  cell  switches. 

In  case  both  railway  and  light  batteries  are 
to  be  connected  on  the  lighting  circuit  the  ar- 
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rangement  shown  in  Fig.  4  is  adopted.  Here  the  lighting  bat- 
tery is  connected,  as  in  Fig.  2,  and  the  railway  battery  has  been 

divided  into  two  sets,  which  are  put  in  multiple  with  each 

of  the  lead  plate  connectors  on  the  cell  is  reinforced  by  a  lead- 
covered  copper  bus-bar,  which  is  connected  to  two  points  of  the 
lead  connector  to  which  the  battery  plates  are  burned. 

▲  ̂   A. 

FIG.  5.— BATTERY  ROOM,  SHOWING  END  CELLS 

other.  These  two  sets  charge  or  discharge  on  the  lighting  bars 
through  the  booster. 

The  arrangement  is  thus  very  flexible.  The  railway  battery 

can  be  charged  on  the  lighting  bus-bars  when  the  lighting 
generators  would  be  otherwise  idle,  and  can 
be  put  on  to  the  railway  loafl  to  help  in  sum- 

mer traffic.  In  other  words,  the  lighting  gen- 
erators can  be  made  to  help  the  railway  gen- 
erators without  interfering  with  their  useful- 

ness on  the  lighting  load.  On  the  other  hand, 
the  railway  generators  might  be  made  to  help 
out  the  lighting  load  by  charging  batteries  for 
use  on  the  lighting  circuits.  The  batteries 
act  as  a  reserve,  to  tide  over  emergencies  in 
cither  railway  or  lighting  departments. 

The  cells  of  both  batteries  are  known  as  the 

(j-39  type,  consisting  of  thirty-nine  plates  in 
lead-lined  tanks.  The  tanks  are  41  ̂4  i"S.  wide, 
20)4  ins.  long,  and  24><  ins.  high.  The  plates 
are  15^4  ins.  x  15^2  ins.  These  cells  have  a 
capacity  of  1500  amps,  for  one  hour,  or  750 
amps,  for  three  hours.  Since  the  railway  bat- 

tery consists  of  a  single  series,  its  capacity  is 
T500  amps,  for  one  hour,  and  that  of  the 
lighting  battery,  consisting  of  two  series,  is 
double  this.  The  normal  charging  rate  for  the 
lighting  battery  is  750  amps.,  or  375  amps,  per 
series.  The  end-cell  regulating  switches  have 
twenty-one  points,  thereby  permitting  tlie 
cutting  in  or  out  of  twenty-one  cells.  These 
switches  are  of  2000-anip.  capacity.  The  cop- 
])cr  bus-bars  from  the  end  cells  have  a  cross 
section  of  sq.  in.  At  the  points  where  the 
bus-bars  are  taken  off,  at  the  end  of  each  series 
of  cells,  and  also  at  each  end  cell,  the  capacity 

Figs.  5  and  6,  which  give  an  idea  of  the  extent  of  the  bat- 
tery room,  show  this  arrangement  of  bus-bars  well.  They  also 

show  the  flexible  suspension  of  the  lead-covered  bus-bars  from 
the  ceiling.   This  battery  room  is  peculiar  in  being  located  over 

FIG.  (;.~  FLEXIBLE  SnSPKNSTON  OF  LEAD-COVEREn  BUS-BARS 
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ib.c  generating  room,  the  actual  weight  of  the  batteries,  with 
bus-bars,  is  something  over  1,000,000  lbs.,  as  the  weight  of  one 
cell  alone  is  1626  lbs.    The  room  is  71  ft.  x  98  ft. 

The  switchboard  by  which  the  various  combinations  of  rail- 
way and  lighting  batteries  can  be  made,  is  shown  in  Fig.  7.  It 

is  located  directly  under  the  gallery  containing  the  regular 
feeder  board  of  the  Edison  3-wire  network.  At  the  left  is  a 
panel  containing  the  apparatus  for  controlling  the  four  end  cell 
switches.  Circuit  breakers  are  all  of  the  I.  T.  E.  laminated 

edgewise  type.  There  is  a  circuit  breaker  in  the  motor  circuit 
of  each  booster,  and  this  circuit  breaker  is  made  interlocking 
with  the  circuit  breaker  in  the  circuit  of  the  booster  armature. 

In  case  the  motor-circuit  breaker  opens  the  interlocking  device 
causes  the  booster  circuit  to  he  opened  also.  This  is  to  prevent 
the  booster  from  running  away  and  tearing  itself  to  pieces,  as  it 
might  if  its  circuit  were  kept  closed  with  the 
motive  power  from  the  booster  motor  cut  off. 
The  circuit  breaker  in  the  booster  circuit  does 
not,  however,  disturb  the  circuit  breaker  of  the 
motor  driving  the  booster  by  its  opening,  as 
there  is  no  reason  why  the  booster  should  be 
stopped  every  time  its  circuit  breaker  opens. 

The  boosters  are  shown  in  Fig.  8.  They  can 
l>e  controlled  so  as  to  cause  a  battery  to  charge 
or  discharge  at  any  predetermined  point,  by 
varying  the  strength  of  the  shunt  field,  or,  if 
necessary,  changing  its  direction. 

By  using  railway  generators  with  very  little 
compounding  effect  of  the  battery,  and  with  the 
air  of  the  booster,  the  fluctuation  above  or 
below  a  certain  amount  is  taken  care  of,  and 
this  amount  is  determined  by  the  adjustment 
of  the  shunt  field  of  the  booster. 

The  battery  room  was  fitted  up  with  great 
care  to  prevent  any  possible  leakage  of  acids 
through  the  floor  onto  the  iron  work,  or  onto 
the  generating  machinery  lielow.  On  top  of 
a  layer  of  concrete  tar  paper  and  pitch  were 
spread,  and  over  this  a  tile,  burned  extremely 
hard,  was  laid,  with  spaces  between  of  J54  i"- 
Into  the  opening  pitch  was  poured  even  with 
the  top  of  the  tile.  Sheet  lead  was  laid  around 
the  edges  of  the  room ;  to  prevent  acid  getting 
through  at  the  place  where  the  floor  joins  the 
wall.  This  lead  was  carried  up  like  a  base-board  for  a  short 
distance  above  the  floor.  The  same  precautions  were  taken  at 
the  pillars.  The  whole  interior  of  the  room  was  coated  with 
acid-proof  cement. 

 ♦♦♦  

BROOKLYN  ELEVATED  EXTENSIONS 

The  Brooklyn  Rapid  Transit  Company  plans  soon  to  establish 
through  elevated  train  service  between  the  Brooklyn  Bridge 
and  Jamaica,  thus  entering  into  direct  competition  with  the 
Long  Island  Railroad  for  suburban  traffic.  The  company  has 
constructed  an  incline  at  Cypress  Hills,  the  terminus  of  the 
elevated  lines,  and  will  run  the  trains  of  the  elevated  from  the 
bridge  to  Cypress  Hills,  from  which  point  the  trains  will  run 
over  the  surface  of  the  Jamaica  Plank  Road  and  Fulton  Street 
to  Grand  Street,  Jamaica. 

The  bridges  of  the  Long  Island  Railroad  on  the  Rockaway 
Division  and  the  Montauk  Division,  where  they  cross  famaica 
Avenue,  had  to  be  raised  2  ft.  or  3  ft.  to  permit  the  passage  of 
the  elevated  trains  beneath  them,  and  the  distance  between  the 
tracks  at  the  curves  and  switches  had  to  be  considerably 
widened  also.  All  this  has  been  done.  The  running  time  be- 

tween Jamaica  and  the  bridge,  a  distance  of  a])0ut  T2  miles, 
will  be  about  43  minutes. 

MODERN  ENGLISH  POWER  PLANT 

The  extensions  to  the  generating  station  of  the  Metropolitan 
Electric  Supply  Company  at  Willesden,  London,  include  two 
3000-kw  two-phase  direct-connected  generators,  each  machine 
designed  to  operate  at  a  speed  of  75  r.  p.  m.,  and  a  frequency 
of  60  cycles.  They  are  noteworthy  as  being  the  largest  that 

have  yet  been  operated  in  Europe,  and  on  account  of  the  con- 
ditions under  which  they  have  to  work.  These  generators 

operate  in  parallel  with  the  existing  1500-kw  Westinghouse 
generators,  which  are  of  the  revolving  armature  type,  designed 

for  500  volts,  the  current  being  raised  to  the  bus-bar  pressure 
of  10,500  volts,  or  thereabouts,  by  means  of  8000  kw  of  step-up 
transformers.  The  contractors  for  the  additional  equipment 
are  Witting  Bros.,  of  London,  while  the  makers  of  the  two 

engines  are  Sulzer  Bros.,  of  Winterthur,  Switzerland,  and 
the  makers  of  the  generators  are  Kolben  &  Company,  of 

Prague,  Austria. 
Each  of  the  5000-hp  engines  is  of  a  vertical  three-cylinder 

compound  type,  the  high-pressure  cylinder  being  in  the  center. 
The  crankshaft  is  extended  at  one  end,  in  order  to  carry  the 
revolving  field  of  the  generator,  and  the  shaft  projects  beyond 
the  outboard  bearing,  in  order  to  allow  the  exciter  armature  to 
be  mounted  directly  upon  it. 

The  high-pressure  cylinder  of  each  engine  has  a  diameter  of 
50  ins.,  and  each  of  the  low-pressure  cylinders  71  ins.  The 
length  of  stroke  is  5134  i"S.  The  engines  are  designed  to  work 
with  a  normal  steam  pressure  of  150  lbs.  per  square  inch  at  the 
stop  valve,  with  a  normal  vacuum  of  28  ins.,  and  without  any 
superheating  whatever. 

The  valves  and  valve  gearing  of  the  engines  are  of  the 
Sulzer  type.  The  admission  and  exhaust  valves  are  four- 
seated  drop  valves,  combining  a  very  large  port  area  with  small 
clearances.  They  are  placed  in  the  upper  and  lower  cylinder 
heads,  to  insure  the  shortest  possible  steam  passages  and  the 
least  clearances.  The  valves  are  operated  from  a  horizontal 
shaft  carried  in  an  oil  trough  with  the  necessary  bearings. 
This  shaft  is  .driven  from  a  vertical  shaft  by  means  of  a  pair 

of  machine-cut  spiral  gears  (bronze  and  steel)  running  in  oil, 
and  the  vertical  shaft  itself  is  driven  by  means  of  a  similar 

MAIN  I'LATFURM  OF  5000-HP  ENGINE  IN  WILLESDEN  STATION 
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pair  of  gears  from  the  crankshaft.  AH  the  valves,  with  the 

exception  of  the  two  admission  valves  of  the  high-pressure 
cylinder,  are  actuated  by  eccentrics  in  connection  with  rocking 
levers,  the  latter  being  arranged  with  long  strokes  on  the  ends 
opposite  the  valve  rods  in  order  to  be  able  to  obtain  large 
curves.  These  levers  give  very  favorable  leverage  at  the 
moment  of  opening,  fast  motion  afterwards  and  very  soft 
closing  motion  again.  The  two  admission  valves  of  the  high- 
pressure  cylinder  are  operated  by  a  releasing  gear,  which  is 
varied  by  the  governor  from  o  per  cent  to  55  per  cent  cut  off. 
The  governor  is  mounted  directly  upon  the  vertical  shaft  before 
mentioned,  in  order  to  do  away  with  an  indirect  drive.  It  can 
be  altered  by  hand,  while  the  engine  is  running,  to  give  speed 
variation  of  5  per  cent.  There  is  also  an  automatic  emergency 
governor  provided,  which  comes  into  operation  when  a  certain 
prearranged  speed  is  attained  and  the  vacuum  destroyed,  thus 
effectually  providing  against  racing. 

The  main  engine  bed-plate  consists  of  three  separate  parts, 
which  are  fitted  and  bolted  together  by  means  of  turned  sur- 

faces concentric  with  the  shaft.    The  crank  races  are  arranged 

UPPER  GALLERY  AND  VALVE  GEAR  (JE  5tXI0-HP  ENGINE 

safety  and  soundness  of  forgings,  the  whole  shaft  and  tlie 

crank  pins  have  been  provided  with  a  4-in.  internal  hole,  allow- 
ing the  most  careful  inspection  inside. 

The  pedestal  casting  of  the  inside  generator  bearing,  next 
to  the  engine,  really  forms  part  of  the  main  bed-plate,  as  it  is 
fitted  and  bolted  to  the  adjoining  section  of  the  main  bed-plate 
in  the  same  manner  as  the  three  sections  of  the  bed-plate 
already  referred  to.  The  pedestal  of  the  out-board  bearing 
stands  upon  a  separate  plate,  and  is  adjustable  in  height.  The 
bearing  itself  is  self-aligning. 

One  main  stop  valve  is  provided  so  that  the  engines  can  be 
handled  either  from  the  floor  level  or  from  the  main  platform, 
which  is  about  21.5  ft.  above  the  floor  level. 

The  pistons  are  constructed  as  hght  as  possilde,  and  provided 

3000-KW  GENERATOR  IN  METROPOLITAN  STATION 

to  catch  all  the  drip  oil  from  the  cranks,  there  being  a  separate 
race  for  each  crank,  connected  by  a  channel  terminating  in 
an  oil  filter.  Circulating  pumps  raise  this  oil  after  filtration 

into  an  oil  tank  at  the  top  of  the  engine,  from  which  it  is  dis- 
tributed by  means  of  oil  pipes,  fitted  with  special  regulators  to 

the  crankshaft  and  other  principal  bearings  to  be  lubricated. 

The  massive  cast-iron  cylinder  standards  are  bolted  directly 
to  the  bed-plates,  the  cross-head  guides  (which  are  provided 
with  water  jackets)  being  screwed  to  them.  The  cylinders  are 
supported  on  the  opposite  side  of  the  standards,  in  the  front 
of  the  engine,  by  means  of  heavy  steel  pillars,  the  lower  bosses 
of  which  are  let  into  the  bed-plate  to  the  extent  of  5  ft.  On 
account  of  this  and  also  because  the  ])illars  are  stiffened  by 

special  tie-rods  about  half-way  up,  the  engine  operates  at  all 
loads  without  the  slightest  vibration,  and  without  any  move- 

ment whatever  of  the  stationary  parts. 

The  crankshaft  proper  consists  of  three  sections,  each  con- 
taining a  crank  and  each  working  in  its  own  pair  of  bearings 

(none  of  the  cranks  being  overhung).  These  sections  are 
each  in  one  piece,  the  couplmg  flanges  being  forged  with  them. 
The  generator  shaft,  comprising  the  fourth  section  of  the 
whole  shaft,  has  a  flange  forged  u]ion  it,  by  means  of  which  it 
is  bolted  to  the  crankshaft  proper.  Its  other  end  is  carried  by 
the  outboard  bearing,  and  projects  beyond  this  to  carry  the 
armature  of  the  exciter.  The  object  of  making  the  crankshaft 
in  four  sections  is  to  insure  sound  forgings  and  easy  removal 

of  any  one  part.  The  whole  shaft  is  of  Krupp's  l)est  open 
hearth  Siemens-Martin  steel,  having  a  tensile  strength  not  less 
than  28.5  tons  per  square  inch,  and  at  least  20  per  cent  elonga- 

tion. Under  the  most  exceptional  circumstances  the  combinefl 
bending  and  torsional  stresses  on  this  shaft  will  be  less  than 

8500  lbs.  per  square  inch  in  an\'  ])art.    To  ensure  absnlutc 

with  self-expanding  cast-iron  rings,  which  exert  an  even  cir- 
cumferential pressure  of  3  lbs.  to  4  lbs.  per  square  inch.  The 

pistons  are  provided  with  tail  rods,  having  a  diameter  of  7  ins. 
These  tail  rods  are  made  separately,  and  they  can  be  easily 
dismounted  when  it  is  necessary  to  remove  the  pistons.  The 
piston  rods  themselves  have  a  diameter  of  9  ins.,  and  are 

forged  in  one  piece  with  the  cross-head. 
The  crankshaft,  connecting  rods,  cross-head,  piston  rods  ;ind 

valve  rods,  together  with  most  of  the  valve  gear  parts,  and  all 
the  studs  and  pins,  are  of  the  best  forged  steel,  hardened  in  the 
wearing  parts,  all  nuts  being  case  hardened.  Screws  and  nuts 
are  Whitworth  standard,  except  in  the  larger  sizes,  where  a 
special  semi-circular  thread  is  used  for  increased  strength. 

Messrs.  Sulzer  have  guaranteed  that  at  the  stop-valve  jjres- 
sure  of  150  lbs.  per  square  inch,  and  with  a  vaciunii  of  25  ins. 
the  consumption  of  dry  saturated  steam  will  not  exceed  the 
figures  given  below,  and  that  the  efficiencies  will  be  greater 
than  the  values  given  in  the  third  column  : 

Steam  ]\IccIianica1  efficiency 
consumption  per     excluding  air  ]innip 
ihp-linnr,  lbs.  friction,  etc. 

Full  load    15  92.5  Per  cent 
Three-quarters  load    14  90 

One-half  load    J 4  86  " 
It  is  claimed  that  should  these  engines  ever  be  operated  with 

steam  superheated  to,  say,  117  (legs.  \\  (65  degs.  C.)  above  the 
temperature  of  saturated  steam  ;it  150  lbs.  per  square  inch, 
the  steam  consumption  figures  will  be  as  under: 

Full  load    r3'4  ll)s.  per  ilii)~li()ur 
Threc-f|uarlers  load    12?  j    "     "  " 
One-half  load    12'/    "      "  " 

Each  engine,  [irevinus  (o  shi|)ment,  was  erected  complete, 
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and  the  whole  of  the  valve  gear  tested  mechanically  at  different 
speeds,  driven  by  motor  and  under  steam. 

Each  two-phase  generator  is  of  the  revolving  field  type,  with 
stationary  external  armature  and  direct-coupled  overhung  ex- 

citer. The  maker's  rating  of  each  generator  is  3500  kw,  at  a 
pressure  of  10,500  volts  per  phase  at  60  cycles,  when  driven  at 
a  speed  of  75  r.  p.  m.  But  each  generator  has  to  be  capable 
of  giving  an  output  of  3000  kw  at  any  pressure  between  10,000 
volts  and  11,500  volts  per  phase.  Actually,  each  generator  was 
guaranteed  to  give  a  continuous  output  of  3000  kw  upon  a  non- 
inductive  load  at  a  pressure  of  11,000  volts  per  phase,  for  a 

period  of  twenty-four  hours,  with  a  temperature  rise  in  any 
part  of  the  generator  or  exciter  of  less  than  70  degs.  F.  above 
that  of  the  surrounding  atmosphere.  The  trials  of  the  first 
machine  have  shown  that  the  actual  temperature  rise,  under 
these  exact  conditions,  is  only  45  degs.  F. 

Each  generator  was,  moreover,  guaranteed  to  carry  a  non- 
inductive  overload  of  25  per  cent,  or  3750  kw,  for  a  period  of 

The  armature  core  discs  are  built  up  inside  the  casing,  and 

are  secured  to  the  latter  by  means  of  dove-tails.  The  armature 
coils  are  first  former-wound  in  the  micanite  tubes,  and  then 
carefully  taped  and  varnished. 

The  revolving  field  of  each  generator  has  a  steel  rim  having 
a  stiff  U  section,  and  being  united  to  the  center  boss  by  means 
of  twelve  pairs  of  radial  arms.  This  wheel  is  constructed  in 
four  sections,  which  are  united  by  means  of  bolts  and  heavy 
shrinking  rings.  The  center  boss  or  hub,  which  is  carefuly 
keyed  to  the  extended  crankshaft,  is  also  secured  by  means  of 
bolts  and  shrinking  rings,  the  latter  having  a  section  of  36 

sq.  ins.  The  96-pole  cores  are  of  the  softest  cast-steel,  of  oval 
section,  with  the  laminated  pole-shoes  cast  in  with  them. 

The  magnet  windings  consist  of  copper,  strip-wound  on 
edge,  the  adjacent  layers  of  this  strip  being  insulated  by  means 
of  special  parchment  paper  insulation,  having  a  thickness  of 
al)out  1-50  in. 

l"he  slip  rings  which  serve  to  lead  the  exciting  current  into 
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four  hours  without  undue  heating  or  undue  pressure  drop. 

Trials  on  the  first  set  (working  non-condensing  with  high- 
pressure  steam  in  low-pressure  cylinders)  have  further  shown 
that  this  overload  can  be  carried  with  a  pressure  drop  of  only 
8  per  cent  from  no  load  to  full  load  at  constant  speed  and 
excitation.  The  efficiency  of  the  generators  when  working 

upon  non-inductive  loads  including  the  excitation  and  ventila- 
tion losses  as  at  full  load,  is  96  per  cent;  three-fourths,  95  per 

cent;  one-half,  93  per  cent. 
The  insulation  of  the  armature  windings  withstood  for  a 

period  of  20  minutes  30,000  volts,  alternating,  applied  between 
the  two  phases,  and  20,000  volts,  alternating,  applied  between 
the  windings  of  either  phase  and  the  (earthed)  armature  core. 

The  cast-iron  armature  case  is  in  four  pieces,  secured  by 
means  of  bolts  and  eight  shrinking  rings.  The  lower  half  of 

the  casing,  which  is  subjected  to  the  greatest  stresses,  is  sup- 
ported below  in  the  pit.  In  order  to  render  the  armature  coils 

readily  accessible  at  any  time  for  cleaning  or  inspection  the 
whole  armature  is  capable  of  being  moved  in  a  direction 
parallel  to  the  shaft,  and  suitable  screw  gear  is  provided  for 
effecting  this  movement. 

the  field  winding  are  of  phosphor  bronze  and  are  carried  on  a 
cast-iron  spider.  The  brushes  for  these  rings  are  of  block 
carbon,  the  current  density  at  the  bearing  surfaces  being  about 

30  amps,  per  square  inch. 
Each  exciter  consists  of  a  multipolar  generator  with  cast- 

steel  field  system  and  a  slotted,  former-wound,  drum  armature 
of  the  series  parallel  type.  This  is  rated  at  250  amps,  and  150 
volts.  The  brushes  are  of  block  carbon,  and  press  upon  the 

commutator,  which  is  constructed  of  hard-drawn  segments 
insulated  by  mica. 

In  the  steam  plant  ten  boilers  have  been  installed  for  supply- 
ing steam,  six  being  of  the  dry-back  economic  type,  by  John 

Eraser  &  Son,  of  London,  and  four  Babcock  &  Wilcox,  with 

superheaters  and  motor-driven  chain-grate  stokers.  Each  of 
these  boilers  is  guaranteed  to  evaporate  10,000  lbs.  of  water 
per  hour.  Fully  15,000  lbs.  per  hour  have  been  evaporated  for 

considerable  periods  by  the  chain-grate  stokers  with  double- 
screened  nutty  coal. 

W.  H.  Allen,  Son  &  Company,  of  Bedford,  is  supplying  con- 
densers for  both  engines,  each  set  consisting  of  one  surface 

condenser  with  11,000  sq.  ft.  of  cooling  surface  and  capable  of 
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dealing  with  90,000  lbs.  of  steam  per  hour  at  a  temperature  not 
exceeding  212  degs.  F.,  with  circulating  water  at  80  degs.  F. 
or  under,  the  vacuum  to  be  within  4-in.  absolute  under  these 
conditions.  The  outer  casings  are  of  cast-iron,  fitted  with 
rolled  brass  tube  plates,  i}i  ins.  thick,  and  solid-drawn  brass 
tubes,  I  in.  external  diameter.  The  tubes  are  fixed  into  the 
plates  by  means  of  screwed  ferrules  at  one  end,  the  ferrules 
being  provided  with  lips  to  prevent  the  tubes  from  slipping 
out  of  place,  and  at  the  other  end  they  are  expanded  into  the 

plate.  One  of  the  water-heads  of  the  condenser  is  divided  by 
a  diaphragm  so  that  the  water  will  first  pass  through  the  lower 

half  of  the  tubes  and  thence  through  the  upper  half  to  the  dis- 
charge outlet  at  the  top  of  the  condenser.  There  is  also  one 

three-throw,  single-acting,  steam-driven  Edwards  air  pump, 
with  an  auxiliary  pump  attached  to  deliver  air-pump  discharge 
water  to  hot  well  in  boiler  house,  and  two  15-in.  centrifugal 
circulating  pumps,  each  driven  by  a  two-phase  motor.  Oil 
separators  with  grease  extractors  are  fitted  on  each  exhaust 
pipe,  and  an  automatic  valve  is  also  fixed  on  each  pipe  to  open 
to  atmosphere  in  the  event  of  vacuum  failing. 

The  circulating  pipes  are  30  ins.  diameter  for  the  greater 
part  of  the  distance  to  cooling  towers,  and  are  carried  through 
a  tunnel  under  the  boiler  house  foundations. 

Two  cooling  towers,  each  capable  of  dealing  with  the  full 
load  of  one  5000-hp  engine,  and  able  continuously  to  cool 
236,250  gals,  of  water  per  hour,  reducing  the  temperature  from 
150  degs.  F.  down  to  80  degs.  F.,  are  provided.  Each  tower 
consists  of  two  bays  75  ft.  high,  the  whole  being  123  ft.  long  by 
31  ft.  wide,  made  entirely  of  wood,  fastened  together  by 
wooden  dowels  and  copper  nails.  Three  14-in.  pipes  deliver 
the  water  to  the  tower  at  a  height  of  26  ft.  above  ground  level. 

Ferranti  &  Company  supplied  the  switchboard,  and  it  con- 
sists of  three  sections,  one  for  each  machine,  and  the  third  for 

the  outgoing  cables  and  forming  an  interconnector  panel, 
enabling  either  of  the  machine  panels  to  be  made  dead  for 
cleaning  purposes  or  for  killing  either  pair  of  outgoing  mains 
whilst  under  repair.  The  board  is  built  for  11,000  volts  and  to 

control  two  3000-kw  two-phase  alternators,  and  is  complete 
with  exciter  gear,  synchronizing  arrangements  and  all  neces- 

sary switches,  fuses  and  instruments.  The  main  frame  is 
formed  of  horizontal  enamelled  slate  slabs,  3  ins.  thick,  built 
into  the  engine  room  walls  and  divided  into  cells  by  vertical 

partitions.  The  bus-bars  are  rectangular,  0.5  sq.  in.  in  section, 

'and  totally  enclosed  in  an  insulated  chamber,  provided  with 
plug  sockets  to  enable  any  particular  panel  to  be  isolated.  Oil- 
break  fuses  are  provided  for  each  phase,  capable  of  safely 
breaking  200  amps,  at  11,000  volts,  the  fuse  is  three-fourths  of 
an  inch  long  and  drops  into  24  ins.  of  oil.  Oil-break  switches 
are  used,  one  in  each  phase,  capable  of  breaking  1500  kw  at 
11,000  volts.  The  interconnector  panel  is  supplied  with  oil- 
break  switches  also,  hut  not  for  breaking  full  load,  and  also 
carries  the  cable  receivers.  All  transformers  are  dry  insulated. 

The  wattmeters  are  recording  and  indicating,  and  are  con- 
nected through  the  outer  or  earth  side  of  the  circuit.  These 

meters,  it  is  hoped,  will  not  be  affected  by  the  power  factor 
or  change  in  periodicity.  Single-pole  shunt  and  main  field 
switches  are  included. 

Altogether  the  present  extension  forms  an  interesting  in- 
stallation, and  affords  abundant  evidence  of  the  rapid  develop- 

ment of  the  electrical  interests  in  Great  Britain. 

 »^^»  
The  electric  cars  that  run  between  Redlands  and  San  Ber 

nardino  are  to  be  equipped  with  tele])hones.  The  new  switch- 
board has  arrived  and  will  be  installed  at  once  in  the  power 

station.  The  line  will  provide  for  twenty  instruments.  Ten 
will  be  installed  on  the  cars,  and  there  will  be  five  stations  be- 

tween the  two  cities  and  one  at  each  end  of  the  line.  It  will 
be  possible  to  communicate  between  stations  or  cars,  or  talk 
from  the  cars  to  any  of  the  stations  while  enroute. 

RECENT  ADDITIONS  TO  THE  GENERATING  PLANT  OF 

TEH  MONTREAL  STREET  RAILWAY 

BY  RALPH  D.  MERSHON 

The  Montreal  Street  Railway  Company  has  recently  com- 
pleted the  installation  of  an  addition  to  its  generating  plant 

which  is  interesting  in  a  number  of  respects  and  in  some  regards 
unique.  This  addition  comprises  the  machinery  and  switch- 

board apparatus  required  for  receiving,  from  the  Montreal 
Light,  Heat  &  Power  Company,  power  transmitted  from  the 
hydraulic  generating  plant  of  the  latter  company  at  Chambly,  17 
miles  from  Montreal. 

The  maximum  power  generated  by  the  street  railway  com- 
pany in  its  present  station,  at  greatest  peak  load,  is  about 

13,000  hp.  For  this  supply  of  power  the  company  has  a  steam 
plant,  with  a  maximum  capacity  of  approximately  17,000  hp. 

The  additional  power  mentioned  above  has  been  installed  be- 
cause of  the  fact  that  the  power  company  can  supply  power  to 

the  street  railway  company  at  a  price  which  makes  it  worth  the 
while  of  the  latter  company  to  put  in  apparatus  for  utilizing  the 
power  and  allow  a  corresponding  amount  of  steam-driven 
apparatus  and  machinery  to  lie  idle.  The  capacity  of  the  new 

apparatus  installed  is  such  as  to  enable  the  delivery,  contin- 
uously, to  the  bus-bars  of  the  street  railway  company  of  5000 

hp  in  direct  current,  with  a  relay  capacity  of  about  15  per  cent. 
This  means,  therefore,  that  5000  hp  of  steam-driven  machinery 
is  put  out  of  commission  except  in  so  far  as  may  be  necessary 
for  the  proper  care  of  it  and  for  having  it  ready,  without  too 
much  preparation,  in  case  of  emergency. 

The  power  is  supplied  to  the  railway  company  as  alternating 
current  at  66  cycles,  2200  volts  quarter  phase.  There  are  seven 

quarter-phase  circuits  supplying  this  power,  one  for  each  of  the 
seven-motor  generator  units  receiving  it.  The  circuits  are 
brought  overhead  from  the  sub-station  of  the  power  company 
to  the  power  house  of  the  street  railway  company,  though  ulti- 

mately they  will  go  underground. 
The  machinery  for  receiving  and  converting  the  power  con- 

sists of  seven  direct-connected  motor  generator  units,  each 
having  a  rated  capacity  at  the  direct-current  end  of  500  kw, 
with  a  continuous  overload  capacity  of  25  per  cent,  and  an  over- 

load capacity  of  50  per  cent  for  one  hour.  The  motor  of  one 
of  these  units  is  a  synchronous  machine,  the  other  six  motors 
are  of  the  induction  type.  The  synchronous  unit  was  installed 

some  time  before  the  induction  units,  and  really  forms  an  in- 
stallation separate  and  distinct  from  that  comprising  the  six- 

induction  motor  generator  sets.  This  unit  and  its  switchboard 
were  supplied  by  the  Canadian  General  Electric  Company. 

The  complete  diagram  of  connections  and  circuits  in  the  case 
of  the  six  induction  motor  generator  sets  is  shown  on  page  834. 
As  will  be  seen  by  inspection  of  the  diagram  the  units  are 
started  from  the  direct-current  side  only.  They  are  brought  up 
to  speed,  using  the  direct-current  generator  as  a  motor,  and, 
when  at  approximately  normal  speed,  as  indicated  by  the  posi- 

tion of  the  field  rheostat,  the  induction  motor  is  connected  to 

the  alternating-current  circuit.  By  a  change  of  connections  and 
an  adjustment  of  the  generator  field  the  unit  is  then  made  to 
take  its  share  of  the  load. 

The  engraving  of  the  station  from  the  switchboard  gallery 
shows  the  six  motor  generator  units.  Two  of  them  were  Iniilt 
by  the  Westinghouse  Electric  &  Manufacturing  Company  and 
four  by  the  Canadian  General  Electric  Company.  .Some  of 
these  units  were  built  and  guaranteed  luider  s])ecifications 
calling  for  a  power  factor  of  the  induction  mntor  at  full  load 
of  not  less  than  92  per  cent ;  the  remainder  under  a  power  factor 

guarantee  of  not  less  than  93  per  cent.  The  guarantee  for  full- 
load  efficiency  of  the  direct-current  generators  was  94.5  per 
cent,  and  of  the  induction  iViotors  94  per  cent. 
The  iufluction   motors  have   rotating  secondaries   of  the 
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"squirrel  cage"  type.  As  the  sets  are  not  started  from  the 
alternating-current  end,  the  secondaries  are  built  in  such  a  way 
as  to  keep  their  resistances  as  low  as  possible,  resulting  in  low 
secondary  loss  and  good  speed  regulation.    The  air  gap  called 

GENERAL  VIEW— INTERIOR  OF  STATION 

GENERATOR— CANADIAN    GENERAL   ELECTRIC  COMPANY 

FRONT  OF  SWITCHBOAKU 

for  by  the  sepcifications  was  for  one  make  of  motor  3-32  in. 
and  for  the  other  make  .0825  in. 

The  switchboard  for  the  control  of  these  units  was  supplied 
by  the  General  Incandescent  Arc  Light  Company.  The  views 
of  the  front  and  back  of  this  board  show  its  general  make-up 
and  construction.  Before  coming  to  the  oil  switches  on  each 
of  the  motor  panels  the  power  circuits  pass  through  four  single- 
])ole  knife  switches,  so  that  any  given  panel  may  he  made 
absolutely  dead. 

835 

In  its  operation  the  plant  clearly  demonstrates  the  advantage 
of  induction  over  synchronous  motors  for  the  service  rendered. 
The  superiority  of  the  induction  type  is  shown  not  only  in  the 

S^'NCHRONOUS  MOTOR 

G  !■:  X 1:  R  A  I  I)  K— W  I'.  S  T I  X  G 1 1  ( J  U  S  E   C  O  M  F  A  N  V 

liACK  OF  SWITCHBOARD 

less  care,  attention  and  skill  required  in  operation  but  also 
in  the  less  disturbance  to  the  system  of  the  power  company. 

This  induction  motor  generator  installation  constitutes  rather 
a  compact  plant.  Located  in  a  room  whose  floor  plan  is  40  ft.  x 
85  ft.  we  have  six  machines  with  a  total  continuous  output  of 

3750  kw,  and  with  a  one-hour  capacity  of  4500  kw.  The  actual 
machine  capacity  is,  of  course,  somewhat  in  excess  of  double 
these  values.  The  installation  is  of  interest  also  as  containing 
influction  motors  which  are  amongst  the  largest  (though  not  the 

STREET  RAILWAY  JOURNAL. 
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largest)  that  have  ever  been  built.  It  is  probably  the  largest 
aggregation  of  large  induction  motors  in  the  world  to-day. 

In  case  of  emergency  these  induction  motor  generator  units 
are  used  to  supply  power  to  the  power  company.  In  this  case 
the  direct-current  generator  is  operated  as  a  direct-current 
motor,  the  induction  motor  being  driven  as  an  induction  gen- 

erator for  the  supply  of  power.  It  has  long  been  known  that  an 
induction  motor  could  be  so  used,  but  it  is  believed  that  this  is 
the  first  case  on  record  where  such  a  motor  has  been  so  em- 

ployed in  commercial  service. 

REINFORCED.SILLS 

BY  A.  O.  CARPENTER 

Electric  car  construction  is  in  an  extremely  interesting 

transition.  It  is  passing  from  an  under-frame  of  wood  to  one  of 
steel,  a  fact  which  is,  perhaps,  most  plainly  seen  in  the  changes 
which  arc  taking  place  in  car  sills.  The  first  application  of 
steel  or  iron  to  give  strength  to  the  car  was  in  the  form  of  a 

truss-rod,  which  was  early  applied  to  cars  of  all  description. 
One  of  the  first  steam  car  builders  went  a  step  further  and  put 

a  broad  plate  of  iron  in  the  side  of  the  car.  This  was  a  fore- 
runner of  some  of  our  modern  electric  methods,  although  long 

since  forgotten.  With  the  introduction  of  electricity  builders 
were  no  longer  satisfied  with  the  truss-rod  for  the  longer  and 
heavier  cars.  Then  steel  plating  began,  marking  the  first  mod- 

ern step  toward  an  iron  or  steel  under-frame.  To  men  accus- 
tomed only  to  woodwork,  and  without  metal  working  facilities, 

this  was  as  far  as  it  was  considered  desirable  to  go.  Now  the 
blacksmith  shop  is  becoming  a  necessary  feature  of  every  car 

shop,  and,  in  consequence,  steel  is  being  more  generally  em- 
ployed. 

Fig.  I  shows  one  of  the  most  common  methods  of  applying  the 
steel  plate.  The  metal  varies  from  j.^  in.  to  ̂ -4  in-  in  thickness, 
and  extends  the  whole  depth  of  the  sill.  Occasionally,  where 
increased  strength  is  required  another  plate  is  put  on  the  inside. 

A  few  builders  have  introduced  a  }i-in.  plate,  as  shown  in  Fig. 
2,  placing  it  in  the  middle  of  the  sill.  This  is  the  well-known 

"flitch  plate,"  and  has  the  advantage  of  using  plank  instead  of timber. 

Lack  of  thought,  or  ignorance,  produces  some  queer  results  in 
sill  plating.  One  of  these  is  shown  in  Fig.  3,  where  we  have  a 

7-in.  sill  faced  with  two  ̂ -in.  plates.  One  was  not  considered 
sufficiently  strong.  Two  plates  are  twice  as  heavy  as  one  and 
only  two  times  as  strong.  Together  they  represent  7  sq.  ins. 
of  steel  section.  Had  the  original  plate  been  extended,  as 
shown  by  the  dotted  lines  in  Fig.  3,  more  strength  would  have 

FIG.  1 FIG.  2 

been  obtained  with  only  5  sq.  ins.  of  section  instead  of  seven. 
This  idea  of  increased  depth,  of  course,  is  a  good  one,  but 
sometimes  it  is  carried  to  extreme,  as  shown  in  Fig.  4,  where  a 
plate  only  ̂   in.  thick  and  12  ins.  wide  is  used.  Here  the  upper 
and  lower  edges  have  hardly  sufficient  area  to  withstand  the 
strain  which  its  depth  would  indicate  might  be  placed  upon  it. 

Fig.  5  shows  a  case  where  the  designer  was  either  limited  or 
ignorant.  He  used  a  channel  iron  to  strengthen  his  sill  and 
then  put  a  filling  piece  into  the  channel  to  hold  his  cross 
timbers.    The  sill  is  nearly  heavy  enough  to  do  the  work,  and 

with  the  filler  might  be  considered  strong  enough.  The  struc- 
ture is  bad  for  two  reasons,  there  is  more  wood  than  is  neces- 
sary, and  the  joints  are  made  in  wood  where  they  might  have 

metal.  By  putting  in  a 
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the  weight  could  have  been  reduced  from  49  lbs.  to  43  lbs.  per 
yard,  and  the  strength  would  have  been  increased  in  the  ratio 
of  I  to  1.27.  Practically  the  inside  filler  could  be  dispensed  with 
if  metal  pockets  had  been  used. 

Fig.  7  is  a  very  foolish  waste  of  iron,  although  it  is  a  design 
which  has  been  often  employed  for  intermediate  sills.  It  is 
hard  to  say  what  the  designer  had  in  mind ;  the  wood  performs 
no  part  beyond  that  of  a  packing  piece.  The  channel  iron 
alone  is  ample  for  the  purpose. 

Fig.  8  shows  a  peculiar  English  construction ;  the  sill  in  this 
case  merely  holds  the  tenons  of  the  posts  and  the  cross  sills. 
The  plan  gives  very  much  more  strength  than  the  plain  plate ; 
the  projection  of  the  channel  iron  and  the  molding  at  its  top 
are  fatal  defects. 

"A"  in  Fig.  9  represents  a  design  adopted  for  some  of  the 

A— FIG.  9 B— FIG.  9 

latest  high-speed  electric  cars.  The  ̂ -in.  plate  on  the  outside 
of  the  sill  is  undoubtedly  a  concession  to  the  prejudices  of  man- 

agers. The  9-in.  I-beam  is  amply  sufficient  for  the  work  with- 
out the  ̂ -in.  plate,  but  if  it  is  considered  necessary  to  have  an 

additional  strength  the  same  result  may  be  much  more  econom- 
ically obtained  by  using  the  metal  in  a  different  form,  as  shown 

in  "B."  Here  a  12-in.  I-beam  carries  a  rider  3^  ins.  x  4j4  ins. 
The  use  of  the  12-in.  instead  of  the  9-in.  beam  produces  a  saving 
of  more  than  11  lbs.  per  running  yard.  The  strength,  however, 
is  somewhat  greater  than  in  the  combination.     The  rider 
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becomes  simply  a  strip  into  wliicli  the  posts  are  mortised  and  to 
which  the  floor  is  nailed.  This  construction  would  necessitate 

a  complete  steel  under-frame,  carrying  on  its  top  the  necessary 
nailing  strips. 

Fig.  10  is  a  form  which  has  been  employed  in  Europe.  The 
strength  is  obtained  by  a  bulb-iron  or  deck  beam,  an  alternative 
form  is  shown  in  the  dotted  lines.  For  car  work  it  is  better  than 

the  I-beam,  because  there  are  no  lower  flanges.  Properly  pro- 
portioned it  should  give  the  same  strength  as  an  I-beam.  It  is 

said  that  this  construction  has  been  employed  in  some  parts  of 
the  United  States. 

Fig.  II  shows  one  of  the  most  peculiar  designs  in  which  wood 
and  iron  have  been  combined.  It  is  from  an  English  designer, 
who  strengthens  his  sill  with  an  angle  iron  and  on  the  angle 
places  a  rider,  which  carries  the  posts  and  becomes  practically 
a  small  sill.  

A  FEW  OPERATING  CRITICISMS 

BY  K.  S.  H. 

Two  boulevard  lines,  just  outside  the  congested  district  of 
one  of  our  large  cities,  meet  in  a  Y  junction.  During  the 

greater  part  of  the  day,  say  for  sixteen  hours,  outward-bound 
cars  arrive  at  the  fork  of  the  Y  at  intervals  of  three  minutes 

to  five  minutes,  sometimes  singly,  and  often  in  groups  of  from 
two  to  four.  The  switch  has  to  be  repeatedly  turned  at  a  great 
loss  of  time  by  conductors,  who  stop  their  cars  and  run  ahead 
to  the  switch;  turn  it  for  the  proper  route;  run  back  to  their 
cars ;  hand  the  switch  stick  to  their  motorman  and  give  the 
starting  bell.  This  process  wastes  nearly  half  a  minute  on  each 
round  trip,  not  a  very  serious  item  to  the  company,  but  certainly 
a  constant  annoyance  to  passengers.  The  company  maintains 
switchmen  at  many  of  its  other  important  junctions,  and  should 
place  one  at  this  point,  or  else  permit  the  conductor  to  start  the 
car  from  the  switch  by  signal  to  the  motorman  on  being  advised 

by  the  latter  that  all  is  right  to  go  ahead.  Time  is  also  some- 
times lost  on  this  route  by  the  companies  obliging  a  conductor 

to  go  back  and  reset  another  switch  for  the  next  car  behind, 

v.'hich  does  not  always  appear  in  its  prop_er  order. 
Conductors  should  always  be  required  to  remain  at  their  posts 

on  cars  until  the  end  of  the  route  is  reached.  Not  long  ago  a 
car  running  through  a  beautiful  residential  district  was  aban- 

doned by  its  conductor  about  a  mile  from  the  terminus  of  the 
run,  and  a  noisy  crowd  of  bibulous  rowdies  reigned  supreme 

until  the  journey's  end.  The  company's  good  will  assets  were 
naturally  not  improved  by  this  experience.  Such  a  defection 
on  the  part  of  a  conductor  should  be  sufficient  cause  for  prompt 
discharge,  unless  extraordinary  reasons  can  be  given  to  show 
that  it  was  absolutely  impossible  for  the  conductor  to  remain 
on  the  car. 

On  another  system  with  which  we  are  acquainted  it  was  not 
infrequently  the  custom  of  the  crew  of  a  certain  late  car  to 
stop  on  their  trip  at  a  night  lunch  cart,  and  literally  hold  up  the 
1  assengers  as  regards  time  while  the  aforesaid  crew  ate  their 
lunch.  Comments  on  this  are  superfluous.  Still  another  road, 

operating  a  single  car  through  a  country  district,  stops  its  busi- 
ness from  noon  to  i  p.  m.,  in  order  that  the  crew  may  eat  in 

peace.  'J'he  local  conditions,  however,  are  some  justification 
for  the  latter  course  of  inaction.  It  has  not  1)cen  announced, 
however,  tliat  interest  and  depreciation  take  a  siesta  on  this 
road  between  the  hours  above  specified. 

A  large  square  in  a  certain  congested  quarter  is  crossed  by 
several  lines  of  cars,  a  steam  freight  railroad,  and  a  huge  pedes- 

trian and  vehicle  traffic.  The  operating  street  railway  company 
maintains  white-painted  stopping  poles  throughout  its  entire 
system,  but  this  particular  square  is  woefully  deficient  in  in- 

formation as  to  where  cars  will  stop.  Pro])er  signs  or  posts 
should  at  once  1)0  installed,  as  the  inconvenience  tn  hotii  citizens 
and  strangers  is  very  trying. 

Car  signs  are  often  turned  at  a  considerable  distance  from 
the  end  of  a  route.  While  persons  living  in  the  locality  affected 

may  easily  know  where  a  car  is  going  there  is  considerable  per- 
idexity  in  store  for  the  stranger,  and  possible  loss  of  fares  for tlie  company. 

Car  numbers  should  be  kept  painted  in  legible  condition,  and 
should  be  on  both  inside  and  outside  of  cars.  The  importance 
of  being  able  to  identify  cars  in  cases  of  accident  or  other 

trouble  is  not  easily  over-estimated. 
At  night  cars  should  never  be  run  with  the  rear  headlight 

turned  on  at  the  sacrifice  of  the  front  one,  on  excuse  that  the 
end  of  the  route  is  near.  The  possibility  of  accident  is  vastly 
increased  by  such  a  course,  and  the  conductor  who  operates  a 
car  in  this  manner  should  be  called  strictly  to  account.  Espe- 

cially is  this  practice  dangerous  in  following  another  car 
imder  close  headway,  as  both  passengers  and  pedestrians  arc 
likely  to  overlook  the  following  car  in  passing  behind  the  first one. 

On  suburban  lines,  where  transfers  are  given,  cars  standing 

at  junction  points,  and  operated  at  over  five-minute  headway, 
should  not  start  directily  upon  the  arrival  of  connecting  cars 
liefore  the  passengers  have  time  to  transfer.  There  are  few 
more  aggravating  experiences  than  to  see  such  a  car  accelerate 

away  from  one's  reach  when  one  is  within  a  rod  or  two  of  the 
goal,  leaving  the  passenger  to  reflect  on  the  policy  of  the  man- 

agement during  a  quarter  or  half-hour  of  suljsequent  enforced leisure. 

Tools  or  projecting  poles  should  never  lie  carried  at  the  side 
of  an  open  car  by  employees  or  passengers.  Their  proper  place 
is  the  platform,  front  or  rear,  preferably  the  latter.  It  is  not 
pleasant  to  contemplate  the  condition  of  the  occupants  of  the 
front  seat  on  an  approaching  car  which  might  happen  to  pass  at 
the  moment  pole  or  tool  slipped  into  a  horizontal  or  oblique 

position  in  the  carrier's  hands.  A  practical  example  of  the 
danger  thereby  incurred  was  shown  by  an  actual  occurrence  in 
one  of  our  large  cities  recently.  A  young  man,  returning  in  an 
open  car  from  a  sale  of  Spanish  war  relics,  was  taking  home 

a  Mauser  rifle  to  which  a  bayonet  was  affixed.  Through  care- 
lessness he  allowed  the  end  of  the  gun  to  project  beyond  the 

side  of  the  car,  and  the  bayonet  gouged  out  the  eye  of  a  pas- 
senger in  another  open  car,  which  was  going  in  the  opposite 

direction. 

Giving  the  starting  bell  too  quickly  is  a  fault  frequently  met 
ni  street  railway  work.  The  danger  to  passengers  is  obvious. 
The  motorman  should  rigidly  adhere  to  the  rule  never  to  go 

ahead  on  one  bell,  even  though  the  conductor  makes  the  mis- 
take of  ringing  once  when  he  means  twice. 

The  time-tables  of  electric  cars  should,  as  far  as  possible  on 
depot  routes,  be  arranged  for  the  meeting  of  through  trains, 
especially  where  the  railroad  station  is  one  of  the  street  car 
tcrminii.  The  reputation  of  both  city  and  car  service  suffer 
if  this  is  not  done.  Similarly,  it  is  bad  mismanagement  to  take 

off  the  cars  until  the  last  train  has  arrived  or  departed.  A  2-mile 
walk  at  12:30  a.  ni.  in  a  city  of  100,000  inhabitants  is  not  always 
a  joy  to  the  traveler  who  expects  to  find  an  electric  car  at  the 
station  on  his  arrival. 

Finally,  construction  work  should  always  lie  kept  as  clear  as 
jiossible  from  the  rush  hours  if  it  interferes  with  the  traffic. 
Modern  methods  of  illumination  provide  am|de  facilities  for 
pushing  such  work  at  night,  and  in  many  instances  there  is  little 
reason  for  blocking  the  traffic  of  a  whole  division  by  tearing 
up  track  in  the  daytime.  If  it  cannot  hn  avoided  every  effort 
should  be  made  to  furnish  utiinii)e<lc(l  right  of  way  and  ample 

equipment  for  the  hours  when  the  welfare  of  thousands  of 
people  depends  upon  giving  them  safe,  speedy  and  frequent 
transportation  to  their  homes.  Attention  to  these  details  pays 
high  interest  on  their  improvement,  and  each  source  of  waste  or 
danger  eliminated  adds  one  more  element  of  strength  to  those 

which  go  to  make  up  good  ser'vice. 
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TICKET    SYSTEM   ON   A   NEW    JERSEY  INTERURBAN 
RAILWAY 

r.V  S.  C.  STI\T.RS 

The  several  concessions  as  to  rate  of  fare  between  points 
on  the  Paterson  &  Hoboken  Hne  of  the  Jersey  City,  Hoboken 
&  Paterson  Street  Railway  Company  have  caused  considerable 
difficulty  in  correctly  checking  conductors  and  ascertaining  the 
number  of  passengers  carried.  Under  these  conditions  it  be- 

came necessary  to  create  some  system  of  checking  which  would 
accomplish  its  object  in  an  advantageous  and  economical  way. 
The  ticket  which  is  herein  described  has  been  the  result  of 
such  endeavors. 

This  line  extends  from  Hoboken  to  Paterson,  a  distance  of 

17.5  miles,  passing  through  Hoboken,  Homestead,  Carlstadt, 
Rutherford,  Wallington,  Passaic  and  Paterson.  The  relative 
positions  of  these  municipalities  and  the  distance  covered  by 

the  payment  of  a  single  5-cent  fare  are  shown  on  the  sketch 
below.  The  through  rate  of  fare  from  Hoboken  to  Paterson 
is  20  cents,  divided  into  four  collections: 

Cents First  collection  Hoboken  to  Hackensack  River   5 
Second  collection  Hackensack  River  to  Rutherford   5 
Third  collection  Rutherford  to  Passaic  River    5 
Fourth  collection  Passaic  River  to  Paterson    5 
Passengers  boarding  cars  at  Homestead  are  entitled  Id  ride 

to  Bergen  County  .Short  Cut  for  5  cents.  Passengers  l)i)anling 
cars  at  Carlstadt  are  entitled  to  ride  to  city  limits  of  Passaic 
for  5  cents.    This  rule  a])plies  in  the  opposite  direction  also. 

V  4— 
-5  cents- 

Street  Ry..T..ui  ikiI 
DIAGRAM  .SHOWING  FAKES  CHARGED  ON  HOBOKEN-PATERSON 

RAILWAY 

By  comparing  these  privileges  with  the  sketcfi  given  above 
it  will  be  seen  that  it  would  be  necessary  to  have  at  least 
twelve  men  (six  day  and  six  night),  i.  e.,  going  west,  one 
each  at  Hackensack  River,  Rutherford  and  Passaic  city  limits. 

Going  east,  one  each  at  Passaic  River,  Carlstadt  and  Home- 
stead beside  the  necessary  tickets,  etc.,  if  the  usual  method 

of  placing  inspectors  at  the  end  of  each  5-cent  fare  limit  was 
adopted. 

These  conditions  led  to  the  designing  and  adoption  of  tickets 
shown  in  Fig.  i.  Two  tickets  of  this  kind  are  used,  one  for 
each  direction,  and  are  differentiated  by  printing  one  on  yellow 
the  other  on  red  paper. 

As  is  shown  in  the  cut  the  ticket  is  composite,  covering  six 
different  distances,  for  which  fare  is  in  excess  of  5  cents  as 
follows : 

Cents Hoboken  to  Paterson   20 
Hoboken  to  Passaic    15 
Homestead  or  Hackensack  River  to  Paterson   15 
Homestead  or  Hackensack  River  to  Passaic   10 

, Hoboken  to  Carlstadt,  Rutherford  or  Short  Cut   10 
Carlstadt,  Rutherford  or  Short  Cut  to  Paterson   10 

Attention  is  called  to  the  back  of  the  ticket,  which  is  so 
arranged  that  it  does  not  matter  at  which  point  the  ticket  is 
separated,  the  figures  at  the  bottom  on  the  back  of  the  conduc- 

tor's portion  of  the  ticket  represent  the  value  of  the  portion 
detached.  It  the  passengers  see  that  they  receive  full  value  for 
amount  paid,  the  conductor  is  unable  to  issue  correct  ticket 
to  the  passengers  and  to  return  a  sum  less  than  the  value  of 
the  ticket  issued  to  the  office.  The  placing  of  the  inspectors 
for  the  examination  of  tickets  at  the  proper  points  impresses 

the  passengers  with  the  advisability  of  seeing  that  the  figure  on 
1op  of  ihe  face  of  the  ticket  represents  the  amount  paid  the 
conductor,  as  it  will  be  seen  that  unless  the  passenger  holds  the 
correct  ticket  he  cannot  ride  beyond  the  inspector  without  the 
payment  of  an  additional  fare. 

The  use  of  this  ticket  has  necessitated  the  placing  of  inspec- 
tors at  the  Hackensack  River  and  at  the  Passaic  River  only, 

making  four  men  in  all  (two  day  and  two  night). 

Conductors  upon  starting  out  are  supplied  with  "F"  tickets 

This  Stub,  prefcisely  as  deiitclied  from ticket  when  eold  must  be  deposited  by 
(.ondnctor,  in  ti  ipenvclopeandamount 
of  cash  represc'Lted  by  amouut  on  bot- tom uf  ticket  turned  into  the  Receiver. 

20 

15 

15 

10 

10 

10 

J.  C,  H.  &  P.  ST.  Ry.  CO. 
NOTICE  TO  CONDUCTORS. 

In  Belling  this  Ticket,  cut  it  off  ou the  line    Immedlulely  ubove  the 
points  between  which  passage  i9  de- sired. (OVKR).  I 

Hoboken 

Hoboken 
Homestead 

Hack'sack  R. 
Homestead 

Hack'sack  R. 

20 
15 

15 

10 

Paterson 
Pdssaic 

Paterson 

Passaic 

C  D 

a  2    •  _ 

Carlstadt 
Hoboken    10  Rutherford Short  Cnt 

Carlstadt Rntherford  10  Paterson 
Short  Cut 

J.  C ,  H.  RT.  CO.. 
RECEIPT  FOR  CASH  FARE. 

ThiH  Ticket  must  be  tsaued  for  eacb  tas«  «*- catdiQfi  Dvecenta, Thl.H  Ticket  rauBt  be  used  aa  orleln^lly  U5U«it 
and  Is  g-ood  only  Tor  a  coudsuaos  passage. 
^iriiilod^  [urgf  type  at  the  extreme  tu[)  or Not  Kood  for  payraent  of  orl^lnaJ  fare. 

or  Ci>nduetor  when  PHt^siQENT sa.  m.  UK,  in.  w  jtsE  jcl  luc  sif  oct.  »i,  ik. 
5  O  123456739    10  II 
^         L  12    13    U    IS    16    17    18    19    20  21 ^9  22  23  24  2S   26  27   28  29   30  31 

FIG.  1.— JIACK  AND  FRONT  OF  FORM  F  TICKET 

(Fig.  i),  to  be  used  going  west,  and  also  a  pad  of  "G"  tickets, 
which,  as  stated,  are  similar  to  the  "F"  tickets,  but  to  be  used 
going  east.  Each  conductor  is  also  supplied  with  three  forms 
of  identification  slips,  sim.ilar  to  that  shown  in  Fig.  2,  but  cover- 

ing different  portions  of  the  route.  These  slips  are  also  printed 
on  paper  of  different  colors,  more  easily  to  distinguish  them. 

The  tickets  are  used  as  follows:  The  conductor  issues  an 

"F"  or  "G,"  depending  upon  the  direction  going,  ticket  for  each 
single  fare  in  excess  of  5  cents,  punching  out  the  date  and  the 
point  to  which  passage  is  paid  and  makes  one  register  for  each 
fare  regardless  of  amount  paid.  He  tears  the  ticket  off  on  the 
line  immediately  above  the  points  between  which  passage  is 
desired,  and  delivers  the  lower  portion  to  the  passenger  as 
receipt  for  fare  and  evidence  of  point  to  which  fare  is  paid, 
and  retains  the  stub  or  upper  portion,  which  is  deposited  in 
trip  envelope,  and  the  number  of  stubs  enclosed  is  stated 
thereon  and  turned  into  the  receiver  at  the  terminus  of  the  line. 

The  conductor  is  required  to  account  for  all  tickets  issued  to 

him,  and  at  the  end  of  day's  work  he  returns  to  the  superin- 
tendent's ofhce  all  unused  tickets.  Tickets  which  are  not  so 

accounted  for  are  charged  the  conductor  as  short  at  highest 
amount,  viz.,  20  cents. 

In  the  case  of  tickets  cut  or  punched  in  error  the  conductor 

returns  both  portions  to  the  superintendent's  office. 
To  cover  the  5-cent  fares  only  between  the  various  inter- 

mediate places  the  identification  slips,  Fig.  2,  were  designed. 

The  conductor  registers  the  5-cent  fare  collected  and  issues 
the  slip  by  punching  it  to  show  the  next  approaching  hour,  the 
slip  is  then  a  receipt  for  fare  and  evidence  of  the  destination 

to  which  fare  has  been  paid  in  the  same  manner  as  the  "F" 
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or  "G"  tickets.  These  slips  cannot  be  received  as  fares  by  the 
conductor,  nor  will  the  company  accept  them  to  cover  register. 
They  have  no  value  except  to  show  the  conductor  evidence  of 

the  passenger's  right  to  ride  to  the  destination  on  the  car  on 
which  it  was  issued,  and  the  conductor's  punch  mark  is  con- 

clusive evidence  as  to  whether  it  was  issued  on  the  car  and 

on  the  trip.    If  a  passenger  boards  the  car,  and  wdien  ap- 

who  board  cars  in  Passaic  are  entitled  to  a  ride  to  Paterson 

and  a  city  limit  transfer  on  a  payment  of  5  cents,  and  for  this 

purpose  the  conductor  issues  to  those  passengers  a  red  identi- fication slip. 

At  the  city  limits  of  Passaic  the  conductor  collects  all  slips, 
which  he  turns  in  but  does  not  register,  and  collects  fares  from 
those  passengers  not  holding  slips. 

Jan.  Feb.  Mar.  April  May  June  July  Aug.  Sept.  Oct.  Nov.  Dec 
1I2I3I4I5I6I7I8I9I  10  Ml  112  113  I  14  I  15  I  16 
17  I  18  I  19  I  20  I  21  I  22  I  23  I  24  I  ?5  I  26  I  27  I  28  I  29  I  3J  I  31 
JERSEY  CITY,  HOBOKEN  AND  PATERSON  ST.  RAILWAY  GO. 

000025 IDENTIFICATION  SLIP 
NOT  GOOD  FOR  PAYMENT  OF  FARE, 
PASSAIC  and  CARLSTADT 

1  2  3  4  5  6  7  8  9  10  11  12  A.  M 

★  ★*★*★★★★*  *  ★  P. 

Jan.  Feb.  Mar.  April  May  June  July  Aug.  Sept.  Oct.  Nov.  Dec 
1  I  2  I  3  I  4  I  5  I  6  I  7  I  8  I  9  I  10  I  11  I  12  I  13  I  14  I  I-;  I  1R 
17  I  18  I  19  I  20  I  211  22  I  23  I  24  I  55  I  26  I  27  I  28    2J  1  3,  I  31 
JERSEY  CIIY,  HOBOKEN  AND  PATERSON  Sr.  RAILWAY  GO. 

000027 IDENTIFICATION  SLIP 
NOT  GOOD  FOR  PAYMENT  OF  FARE. 

HOMESTEAD  and  SHORT  CUT. 

1  2  3  4  5  6  7  B  9  10  11  12  A.  M 
★  ★*★★*★★★★  *  ★  P. M. 

FIGS.  2  AND  3— IDENTIFICATION  SLIPS  USED  WITH  5-CENT  FARES 

proached  by  the  conductor  for  fare,  shows  a  slip  of  this  kind, 

the  conductor  can  readily  see  by  examining  the  punch  mark 

and  time  whether  that  fare  has  been  paid  to  him.  If  it  bears 

some  other  conductor's  punch  mark  or  if  time  punched  indicates 
that  it  was  issued  on  another  trip  by  the  same  conductor  it  is 
valueless. 

The  appended  diagram  covering  a  trip  west  from  Hoboken 
to  Paterson  will  make  the  various  issuings  and  collections  for 

passengers  boarding  car  at  the  various  points  clear. 
At  the  Hackensack  River,  going  west,  an  inspector  boards 

the  car  and  examines  all  tickets,  collecting  form  "F"  (Fig.  i) 
tickets,  reading  to  Carlstadt,  Rutherford  or  Short  Cut ;  he  also 
collects  the  white  identification  slips  (Fig.  2),  which  is  that 

covering  the  ride  from  Homestead  to  Short  Cut,  and  registers 

a  fare  for  each  passenger  who  does  not  hold  a  ticket,  calling 

the  conductor's  attention  to  the  fact. 
After  leaving  Rutherford  Junction  the  conductor  goes 

through  the  car  collecting  fares  from  all  passengers  not  hold- 
ing tickets.  Passengers  who  then  board  the  car  and  pay  a 

5-cent  fare  are  entitled  to  ride  to  the  city  limits  of  Passaic, 

-10  (/-ticket— P" 
16  c'-ticltet  "1' 

— lO-c-'Jc-ket- 
-5  t-Blue-Iil, 

-20  e  ticket  ■■Fl"  
HoiM.-stead  TOiearlstadt  +  Uutheifurd- 

ntificatioii  St 

)-^-tifket 

3  f  no-tifk.-t 
Ltificatioii  Slip 

lUACRA.U  SHOWING  COLLECTING  POINTS   BETWEEN  HOBOKEN 
AND  PATERSON 

and  the  conductor  issues  to  such  passengers  a  blue  identifica- 
tion slip  (Fig.  3). 

At  the  Passaic  River  an  inspector  boards  the  car  and  takes 
up  all  tickets,  issuing  to  those  passengers  entitled  to  a  ride 
to  Paterson  a  brown  Paterson  identification  slip.  Passengers 

The  same  methods  apply  in  the  reverse  direction  with  the 
exception  that  Homestead  is  substituted  for  Passaic  and  the 
Hackensack  River  for  the  Passaic  River,  at  which  point  going 
east  the  inspector  issues  green  identification  slips  instead  of  a 

brown  ticket.  Conductors  do  not  issue  tickets  to  points  be- 
yond their  destination,  that  is,  if  a  car  is  going  from  Paterson 

or  Hoboken  to  Rutherford,  he  will  not  sell  tickets  for  points 
beyond  Rutherford,  etc. 

In  case  of  an  accident  or  for  other  reason  where  a  conductor 

finds  he  has  to  turn  back  before  reaching  his  destination  he 
issues  transfer  tickets  to  all  passengers.  The  conductor  who 
receives  these  passengers  collects  the  transfers,  and  treats  the 
tickets  which  they  may  have  the  same  as  if  he  issued  them. 

For  the  number  of  Hoboken  identification  slips  issued  the 

inspector  the  Hackensack  River  Bridge  must  return  a  cor- 
responding total  number  of  Paterson-Hoboken  20-cent  form 

"G"  tickets,  Passaic-Hoboken  15-cent  form  "G"  tickets,  or  a 
Short  Cut,  Rutherford  or  Carlstadt-Hoboken  lo-cent  form 
"G"  tickets. 

For  the  number  of  Paterson  slips  (brown)  issued  the  inspec- 
tor at  the  Passaic  River  returns  a  corresponding  total  number 

of  Paterson-Hoboken  20-cent  form  "F"  tickets  (Fig.  i),  a 
Paterson-Homestead  15-cent  form  "F"  (Fig.  i)  tickets,  or  a 
Paterson-Carlstadt,  Rutherford  or  Short  Cut  lo-cent  form  "F" 
ticket. 

The  method  of  checking  the  conductors'  returns  is  that  gen- 
erally used  by  all  street  railway  companies.  The  envelopes, 

with  their  contents  and  cash  received  on  trip,  are  turned  into 
the  receiver  at  the  terminus  of  the  line,  who  enters  them  on 

his  sheet.  At  the  close  of  the  day  the  envelopes  and  their  con- 

tents are  forwarded  to  the  auditor's  office,  where  the  tickets 
are  counted  and  checked.  Each  conductor's  returns  for  the  day 
is  then  separated  into  piles  of  different  values,  and  the  total 
number  of  each  value  is  entered  on  a  check  sheet  under  its 

respective  column  ;  a  notation  is  also  made  of  the  commencing 
and  closing  numbers  of  the  tickets  received.  These  numbers 
should  check  with  the  report  of  tickets  issued  and  returned 
which  is  made  out  by  the  superintendent  of  the  division.  The 
value  of  the  tickets  are  then  ascertained  and  checked  with  the 

day  sheet  of  the  conductor,  which  shows  the  total  number  of 
tickets  of  each  value  issued.  The  conductor  should  turn  in 

5  cents  cash  for  each  fare  registered  in  excess  of  the  total 
number  of  tickets  returned,  plus  the  value  of  such  tickets. 

This  checking  takes  about  four  hours  for  the  handling  of  one 
line  using  on  an  average  of  iRoo  of  these  tickets  daily. 

Although  some  opposition  was  experienced  upon  the  intro- 
duction of  this  ticket  it  is  now  freely  endorsed  by  passengers, 

and  after  over  four  months'  opcratioti  no  serious  defect  has 
been  discovered. 
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DAILY  REPORTS 

The  practice  of  requiring  daily  reports  from  different  em- 
ployees is  growing,  especially  on  the  smaller  railways,  and  the 

advantages  of  it  to  the  discipline  of  the  road  are  considerable. 

DAILY  OF  POWEP^  HOUSE.  OF 
The  Dayton  and  Nortnern  Traction  Company. 

BROOKVILLE,  OHIO. 

Time.     W.  M.  Readit 

Total  K.  W.  Hr.  per  day  . 
To'talcost  per  day  
Cost  per  K.  W..„  

Total  Car  Miles  per  day 
K.  W.  per  car  mile  _  

Eng-.  Oil  _....ptB,.. .,.pts,._  -  .  Boiler  Comp  ,. -...Jbs  _,  Waste,. 

THE  DAYTON  &  NORTHERN  TRACTION  CO. 
Motorman's  Daily  Report, CAR  Net   ,  

TIME  ON    -A.  M..V  „.P.  M. 
   190  ...  TIME  OFF  -._.A.  M.  .   -^.P.  M. 

ti«M  reftorts  dalty  and  send  lo  Dkyton  Office  with  renarka  Bad  evpUnatlons  on  ravene  side. 
DATE  

NOTB-Motorman  will  fill 
CHECK NO YES 

Are  your  motors  in  good  condition?          .,   _   
Are  your  hadd  braJies  in  good  condition?  _  _   
Is  your  controller  wol-king  Bati&factorily  ?    ,   „,_  „, 
Is  your  air  brake  working  satisfactorily  7  _„,..   ,  ,. 
Were  there  any  defects  to  ioterior  or  exterior  of  your  car?.  
Are  your  trolley  stand  poles  and  wheels  in  good  condition  ?   
Have  you  an  extra  pole  on  your  car?  _.,   
Are  your  goog  and  signal  bell  ia  good  condition  ?  ,    ,  ,  ,       ,,,  .,, 
Are  you  supplied  with  the  necessary  tooU?   _.  _.„_  
Arc  the  heaters,  lights  and  headlight  ia  good  coaditioo? —  
Are  sand  boxes  working?       
Was  car  equipped  with  markers  and  lanterns  ?    
Have  you  repaired  anything  while  on  duty?     
What  repairs  have  you  had  made  on  car  and  at  what  station?  
Did  you  pick  up  mail  going  south,  where  and  what  time?  
Did  you  pick  up  mail  going  north,  where  and  what  time?.  
Was  you  current  off.  how  long  and  when?   ,  

ritch  i 
Generators     Hrs._ ...Hrs  Hrs  ,_.„   Hrs. 

19 

Engines   --  -  Hra  „  _  Hrs    ,_.Hrs  .„-Hrs  Hrs. 
 Hrs.... 

 Hrs  .„  Hrs. 

 Hrs...  ,  Hrs    .-.Hrs,   Hts    
Hra    _  Hrs, 

.....Hrs, Hrs. 

1. 

3. 

6. 
7. 
8. 

lu. 

I. 

Hrs ....  Hrs    ...Hrs  
Feed  Water  Heater   Hrs..._  _  Hrs,  ....Hrs  Hrs  . 
Amp,  Meters  Hrs  Hrs ..-Hrs   Hrs   Hrs. 

Voit  Meters 
Feed  Switchi  s 

 Hrs...   Hrs  _  ...Hrs..  ...Hrs  _   Hrs 
Hrs  ...^  Hfs .   „  ...Hrs  ....Hrs    Hrs. 

Circuit  Breakers     Hrs   Hrs,.„..   ...,Hrs  ....Hr8,.„  ,  , Hrs. 

^  Hrs  
 -....Hrs.  ..  Hrs ...... ....Hrs  -  

 Hrs. Xiightning  Arresters  „  
 Hrs ._. „  Hrs    ...  Hra „...Hrs  -    Hrs. 

Transformers    Hrs..;  Hrs  ...Hrs.  
....Hrs,-...-  

 Hrs. 
Batteries   Hrs...  Hrs  Hrs ...Hrs..._   Hrs. 
Power  turned  on  at  switch  ...  M. Power  t urned  off  a t  switch  ..   .  .  M. 

3. Average  coal  per  hour  _ 
 tons  coal « 

Tons  coal 
nsumed 

 Pts„ 
 Cyl.  Oil  

Have  you  had  an  accident,  where  I    B«  suro       tn«k«  «ut  poport  of  same,    
MOTORMAN*S  DAILY  HEPORT  ON  OVERHEAD  LINE. 

Note  defects  in  trolley  line,  near  what  number?    Report  this  at  once   „,  „     
Trolley  wire  down  or  very  slack,  near  what  stop  number  ?    Report  this  at  once^..  
Hangers,  pullovers  or  ears  off,  near  what  stop  number  7    Report  this  at  once  _   ^ 
Brackets  bent  or  broken,  near  what  stop  number  7      _  ...   _  
Any  particular  place  where  trolley  came  oft?       
Poles  out  of  place  or  broken?           — ., 
Telephone  wires  broken  or  insulators^  off  ?    '—-  -  ^    — Feed  wires  broken  or  insulators  off?   ■■■  -  -  -  —  -  
Report  any  defects  to  telephone  Dooths,  instruments  or  hoods   _    1..,. 
Did  you  notice  any  sparking  juints.  where  7    -.  _   

MOTORMAN'S  DAILY  REPORT  ON  TRACK  AND  ROADWAY. 
Report  any  defects  to  track,  near  what  stop  7  —      
"Report  any  special  work  out  of  order    _  _  
Report  any  bad  joints.   -  .-  __    ._  . 
Report  any  curves  not  having  proper  elevation      
Report  any  R.  R.  crossings  riding  rough    _  —  
Report  any  derailing  devices  not  working   ,   .  x.„  „  _  
Have  you,l<ill«d  any  animals  or  fowls,  where  7  
Report  any  dead  animals  or  fowls  you  saw.  where?  _   ..  *  .-.   
Report  where  a  derailment  occurred    

10.    Report  any ,ay  Have  s 
road-bed... 

IVIOTORMAN 

i'h... 

No.  3  , 
No.  4  , 

CONDITION  OF  PLANT. 
GBNERATORS. 

CONDENSERS. BOILER,  FEED  AKD  S 

AMP.  MBTUIIS. 

FORM  2.— MOTORMAN'S  REPORT 

ROAD  MASTER'S  DAILY  REPORT. 

The  Dayton  and  Northern  Traction  Company, 
DAYTON,  OHIO. 

'J'iinc  Starting Working  at  -—  A- M.   Time  Stopping  - 
  Date-  - 

.  -  P.  M.  Weather 

ND  OF  WORK  DONE. 

«  COMPRESSORS. 

Chicl  EoEinter   
First  Ass't  Engiaeer .. 

i<j:.makks 

Day  Firem 
Night  Fir. Han<Jy  Ma; 

Chief  Engineor. 
FORM  1.— POWER  STATION  ENGINEER'S  REPORT 

It  not  only  gives  the  manager  information  as  to  any  defects 
which  there  may  be  in  all  departments,  but  interests  the  men 
themselves  in  maintaining  the  system  in  a  high  state  of 
efficiency.  In  this  way  it  makes  every  man  an  inspector  of  the 
mechanical  equipment  of  the  line.  Still,  a  third  advantage  is 
that  it  prevents  any  claim  made  in  damage  suits  that  certain 
parts  of  the  apparatus  were  in  defective  condition,  when  that 
was  not  the  case.   If  a  car,  for  instance,  has  been  reported  by  a 

Material  Used 

Approved-  — -   -  ~  - Received  at  Office, 

FORM  3.— ROAD  MASTER'S  REPORT 
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lotornian  as  in  a  good  condition  he  cannot  very  well  claim  the     sumption  of  coal  and  supplies,  the  hours  of  labor  of  the  dif- 
following  day  that  the  brakes  or  some  other  part  of  the  equip- 

ment were  out  of  order  if  an  accident  occurs. 

LINEMAN'S  DAILY  REPORT. 

The  Dayton  and  Northern  Traction  Company, 
DAYTON,  OHIO. 

ferent  men,  with  blanks  for  extra  labor  and  the  general  con- 
dition of  the  plant. 

The  Dayton  &  Northern  Traction  Company. 

REPORT  OF  MATERIAL  RECEIVED. 

Working  a  t  ■- 
Time  Starting  - 

 _    .-  -.   Date  —  —   
,  A.  M.   Tim  e  Stopping  ■  P-  M.  Weather 

.190 

BATE.  HOURS. NO  OF  WORK  DONC Tin:  foUou'in^  sujtplles  hare  been  rcccirefi  from 
at  and  disposed  of  as  follotvs  : 

Jiemarks  . 

Material  Used.- 

Received  at  Office. Approved  —  

FORM  4.— LINEMAN'S  REPORT 

CAR  BARN  DAILY  REPORT. 

The  Dayton  and  Northern  Traction  Company, 
DAYTON,  OHIO. 

^aie   -   .   .  Weather      -    -  ..-  

QUAMTITY. 

ARTICLES. 
Condition  Rec'd  in. 

RATE.        HOURS.  AMOUNT, 

Remarks.. 

Material  Vsed  -- 

Received  at  Office. 
FORM  5. 

Approved  -  -  -     - 

-CAR  HOUSE  FORE]\IAN'S  REPORT 

THE  DAYTON  AND  NORTHERN  TRACTION  COMPANY. 

REQUISITION  FOR  SUPPLIES  NEEDED. 

TheDayton  &  Northern  Traction  Co. 

CONDUCTOR'S  DAILY  REPORT 
The  following  supplies  are  iteeded  : 

QUANTITY. ARTICLES. 
Date Time  on 
Condition  of  Car 

FORM 

To  illustrate  the  way 
in  which  these  blanks  are 

used  in  practice  some  re- 
productions are  given 

herewith  of  a  set  of  daily 
report  blanks  used  by  the 
Dayton  &  Northern 
Traction  Company. 

Form  I  shows  the  re- 
l)ort  made  to  the  manager  in  regard  t(j  tlie  power  stations,  and 
which  is  signed  by  the  chief  engineer.  As  will  be  seen,  it  shows 
the  hours  of  service  of  all  of  the  apparatus  usefl,  the  con- 

  Stock  Ki'ciicr. 
Thi^  trporl  must  ttt'  made  daily  ami  st  itt  to  the  Su^erintetidcnt.  If  nothing  has  been 

ipcnvcd  wt'itc  ̂ 'nothing  nreived,^'  and  send  in  on  first  car. 
FORM  6.~REP0RT  OF  MATERIAL  RECEIVED 

Form  2  shows  a  niotorman's  daily  report,  which  is  much  more 
complete  than  that  used  on  most  lines.  As  will  be  seen,  the 
motorman  is  not  only  required  to  state  that  his  car  is  in  good 
condition,  but  has  to  specify  the  working  parts  separately  and 

also  to  report  on  the  overhead  line  and  track,  so  far  as  his  ob- 
servation goes. 

Forms  3,  4  and  5  are  those  used  by  the  road  master,  line  men 
and  car  house  foreman  respectively,  and  are  self  explanatory. 

These  three  reports  are  all  counterchecked  by  both  the  time- 
keeper and  the  stockkeeper,  and  give  the  number  of  men  em- 
ployed, material  used,  etc.  The  stockkeeper  himself  makes 

reports  to  the  manager,  which  are  included 
herewith  for  completeness  in  forms  6  and  7. 
One  covers  the  material  received,  the  other 

is  a  requisition  for  supplies.  The  conduc- 

tor's daily  report  blank  is  shown  in  form  8. 
All  of  these  reports  are  sent  to  the  main 

office  every  morning  on  the  first  car,  ready 
for  the  inspection  of  the  superintendent,  R. 
E.  De  Weese,  to  whose  courtesy  this  paper 
is  indebted  for  tlie  blanks  thus  given.  As 
nearly  as  possi1)lc  the  company  endeavors  to 
have  all  requisitions  for  supplies  received  on 

the  twenty-eighth  of  each  month,  and  the  requisitions  arc  sup- 
posed to  cover  the  amount  of  supplies  needed  for  the  following month. 

 ■ 

Time  off'  

Conit nctor   
-CONDUCTOR'S  REPORT 

  Stock  Keeper 

FORM  7.— STOCK  KEEPER'S 
REQUISITION 

The  new  branch  line  of  the  Chicago  &  Milwaukee  Electric 

Railway,  from  Lake  Bluff  to  Libertyville,  will  be  put  in  opera- 
tion this  month.  The  new  depot  at  Libertyville  is  completed 

and  five  cars  are  on  hand  to  start  the  road.  At  Lake  Bluff  the 

cars  will  run  under  the  Chicago  &  Northwestern  Railroad 
tracks  in  a  subway  and  connect  with  the  present  line  between 
Waukegan  and  F.vanston, 
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CONSTRUCTION  AND  OPERATION  OF  A  FRHGHT-CAR 
DRIVEN  BY  INDUCTION  MOTORS 

BY  A.  B.  WEEKS 

The  flat  car  for  freight  service  in  a  factory  is  in  many  places 
indispensable.  While  there  are  belt  and  chain  conveyors  of 

many  designs,  none  of  them,  after  all,  can  fill  all  the  require- 
ments of  the  freight  car. 

The  electric  crane,  operated  by  induction  motors,  has  its 
several  bare  trolley  wires  for  supplying  current  to  its  motors, 

and  it  is  from  this  system  that  we  borrow  the  idea  for  sup- 
plying the  contemplated  car  with  current. 

The  bare  copper  wires,  No.  8,  B.  &  S.  gage,  are  of  one  span, 
and  150  ft.  long.  If  the  distance  were  greater  several  hangers 
would  be  necessary  to  support  the  trolley  wires.  These  trolley 
wires  should  be  insulated  at  each  end  of  the  runway  with  No.  2 

J 

1 

X'IG.  1.— METHOD  OF  SUPPORTING  TROLLEY  WIRES 

porcelain  insulators,  as  shown  in  Fig.  i,  ana  some  method 
employed  to  take  up  the  slack  in  the  wires.  This  may  be 
accomplished  by  means  of  ̂ -in.  bolts,  as  shown  in  the  cut,  or 
turn  buckles  may  be  used  for  the  purpose.  The  angle-iron  is 
2  ins.  X  ̂   in.  fastened  to  wooden  posts  by  means  of  coach 
screws.   The  trolley  wires  are  4  ins.  apart. 
When  making  adjustments  of  these  wires  it  is  a  good  plan  to 

open  the  service  switch  beforehand.  Do  not  get  the  wires  close 
enough  to  swing  against  the  car  rail  when  installing,  nor  too 
near  the  floor  to  admit  of  their  trailing  should  the  wires  get 
slightly  slack.  Indeed,  considerable  slack  is  permissible,  and 
in  some  cases  necessary  to  secure  a  good  contact  in  the  sliding 
shoes,  which  arc  to  take  off  current  for  the  motor. 

,'4  X  2  Fibre 

Sircef  Rnihru//  Journal 
FIG.  2.— TRAILER  UNDER  CAR  PLATFORM 

The  trailer,  shown  in  Fig.  2,  is  secured  below  the  car  plat- 
form where  nothing  can  strike  it,  and  yet  it  is  accessible  for 

inspection.  The  angle-iron  is  J4  in.  thick,  2  ins.  wide,  and  is 
fastened  to  the  car  frame  with  ̂ -in.  x  6-in.  lag  screws. 

The  sliding  contacts  are  of  hard  brass.  They  are  spaced 
4  ins.,  center  to  center,  and  secured  by  means  of  two  ̂ -in.  x 
ij^-in.  cap  screws  to  the  insulated  base,  which  is  preferably  of 
J^-in.  X  2-in.  fiber.  The  fiber  is  secured  to  the  angle  support 
by  means  of  5^-in.  x  i^-in.  cap  screws.  The  section  of  the 
angle-iron  to  which  the  fiber  is  secured  is  i  in.  x  i  in.  One 
bolt  each  is  sufficient  to  secure  the  part  firmly. 

The  sliding  brass  contact  is  2  ins.  long,  1J/2  ins.  high,  ̂   in. 
wide,  and  a  depth  of  groove  of  ̂   in.  Round  the  groove,  from 
time  to  time,  as  the  trollev  wire  wears  its  wav  into  it.  Make 

a  tight  fit  on  the  cap  screws,  using  iron  washers  under  the  head 
of  each  cap  screw.  Wires  run  from  the  screw  heads  on  each 

brass  slide  up  through  the  controller  stand  to  the  center  con- 
nections on  the  controller  switch. 

While  this  is  the  cheapest  and  most  easily  constructed  trailer, 
yet  trolley  wheels  may  be  used  if  desired.  They  could  be  2^ 
ins.  in  diameter,  •)4  in.  wide,  and  have  a  groove  ̂   in.  deep, 
the  width  at  trolley-pin  hub  being  i  in.,  and  the  bore  Yz  in. 
Good,  hard  brass  composition  should  be  provided  for  the  wheel, 

and  angle-irons  for  trolley  pins-  should  be  either  brass  or 
wrought  iron. 

Those  who  were  early  engaged  in  electric  railway  construc- 
Fioui  lilt  Switchbciiiiil 

Phase  B 

Fus( 

Fuse  Cut-out 

5*8  Trollpy  Wiros 

FIG. -WIRING  DIAGRAM 

tion  will  remember  that  the  trolley  first  used  by  the  late  Profes- 
sor Sydney  Short  consisted  of  a  renewable  copper  slipper,  in- 

serted at  the  end  of  the  trolley  pole  in  place  of  a  trolley  wheel, 
the  patent  for  which  was  controlled  by  other  corporations.  The 
idea  here  used  is  but  a  modification  of  this  early  application  of 
a  current  conveyor. 

Having  fully  described  the  trolley  wires  we  will  next  give 
a  wiring  diagram  of  the  supply  circuit.  The  induction  motor 
here  employed  is  of  Westinghouse  make,  two-phase,  size  No.  o, 
110  volts,  1200  r.  p.  m.  The  current  can  be  taken  from  the 

alternating-current  no-volt  lighting  mains,  one  circuit  from 
each  phase.  Two  circuits  from  the  same  phase  will  not  do  to 

operate  the  motor,  for  well-established  reasons. 
The  circuits  are  run  as  shown  in  Fig.  3.  Two-phase  four 

wires  are  changed  to  two-phase  three  wires.    If  the  circuits 

street  RniUi;,,:  .h,«mal FIG.  4.^MOTOR  TERMINALS 

have  to  be  run  a  considerable  distance  this  means  a  great  saving 

in  wire.  Double-pole  branch  cut-outs,  fused  for  25  amps.,  are used. 

At  the  two-phase  switch  the  two  inside  wires  are  joined, 
entirely  eliminating  one  wire ;  and  the  three  wires  are  continued 
to  the  bare  trolley  wires,  to  which  they  are  soldered  and  so 
installed  as  to  be  free  from  injury. 

The  other  motors  of  this  type  are  operated  on  440-volt  cir- 
cuits, most  of  which  require  a  resistance  known  as  an  auto- 

starter,  or  a  compensator  in  starting.  This  motor  requires  no 
such  resistance,  but  is  operated  by  closing  its  switches  directly 
on  the  line. 

Fig.  4  gives  an  idea  of  the  motor  connections :  There  are 
four  terminals  on  the  motor,  marked  A-i  and  A-2,  which  repre- 
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Car  Sill 

FIG.  5.— CONTROLLER 

sent  one  circuit  for  phase  A,  while  B-i  and  B-2  are  the  ter- 
minals for  phase  B.  Run  one  wire  to  B-2  and  one  to  A-2,  and 

connect  A-i  and  B-i  together,  using  a  common  wire  for  both 
of  these  terminals.  These  connections  can  also  be  made  the 

reverse  of  these  just  described.  To  get  a  change  in  direction 
of  motor  change  places  with  wires  B-2  and  A-2. 
We  will  next  consider  the  controller  shown  in  Fig.  5.  Far 

from  being  an  elaborate  series  parallel  controller  this  one  con- 
sists simply  of  a  two-phase  switch,  ^ 

four-pole,  double-throw,  mounted  upon 
a  i^-in.  pipe.  It  should  be  so  con- 

nected that  when  thrown  forward  the 
car  will  run  in  that  direction,  and  when 
thrown  in  the  opposite  direction  the  car 
will  reverse  its  direction. 

The  wires  from  the  trailer  are  con- 
nected to  the  center  contacts  on  this 

switch.  The  other  wires  lead  to  the 
motor.  The  switch,  with  a  marbleized 
base,  is  mounted  upon  a  wooden  base, 
which  in  turn  is  secured  to  a  flange 
union  at  the  upper  extremity  of  the 

pipe. 
The  motor  used  for  this  purpose 

could  have  been  a  three-phase  type,  and 
three-pole  switches  and  fuses  might 
also  be  used ;  but  for  this  particular  pur- 

pose all  the  apparatus  used  is  two-phase,  hence  the  two-phase 
motor.  The  motor  is  suspended  below  the  car  platform.  Since 
its  speed  is  1200  r.  p.  m.,  it  must  be  reduced  by  intermediate 
gears  to  about  150  ft.  per  minute. 
Make  a  trap-door  in  the  car  floor  for  convenience  in  oiling 

the  motor.  The  bearings  for  the  car  axles  and  intermediate 
gear  shafts  can  be  of  the  plain  split  box  type.  Gain  the  boxes 
into  the  car  timbers  to  prevent  the  shaft  boxes  from  getting  out 
of  line.  This  defect  will  cause  delays  and  expense.  When  a 
shaft  shifts  out  of  line  a  strain  is  thrown  on  the  outer  edges 

of  the  gears,  and  when  the  car  is  in  motion  the  gears  are  ex- 
tremely noisy.  The  outside  edges  frequently  chip  off,  and  the 

results  are  even  worse  if  not  at  once  remedied. 

Do  not  use  paper  or  cardboard  to  line  up  shaft  boxes,  for  such 
material  very  soon  cuts  out  and  troubles  follow.  Wood  chips 
are  no  better.  Procure  sheet  iron  and  tin  and  make  the  job 
thoroughly  up  to  date  with  perfect  workmanship.  Where  it  is 
possible  to  do  so,  when  the  load  is  carried  one  way  only,  build 
the  runway  with  a  down-grade.  The  reason  is  plainly  apparent. 
Very  little  current  is  required  for  the  return  trip  without  load. 

There  will  be  sufficient  space  on  the  armature  shaft  beside 
the  pinion  for  an  iron  pidley,  which  can  be  used  for  a  friction 
brake  by  means  of  a  friction  band  and  the  necessary  levers. 
The  main  lever  should  be  placed  close  to  the  controller  stand, 
out  of  the  way  of  trucks,  etc.  Pushing  forward  releases  the 
brake ;  pulling  toward  the  operator  applies  the  brake.  Very 
little  movement  is  necessary  to  stop  the  car  under  full  load  and 

speed. 
.Since  boxes  and  other  material  are  liable  to  fall  over  the  end 

of  the  car  upon  the  trolley  wires,  especially  when  the  brake  is 
applied,  a  removable  railing  made  of  gas  pipe  should  be  made, 
to  be  inserted  in  holes  in  the  car  frame.  The  car  rail  may  be  a 

T-rail,  2%  ins.  high  and  ̂ 14,  ins.  across  the  ball  of  the  rail,  the 
gage  about  4  ft;  the  car  axle  2  ins.,  and  wheel  base  6  ft.  The 
car  wheels  are  18  ins.  in  diameter,  2-in.  to  3-in.  tread,  5^-in. 
flange.  Should  the  rail  wear  a  groove  in  the  wheels,  as  will  be 
the  case  if  the  wheels  are  not  properly  chilled,  it  is  best  to  get  a 
new  one,  for  the  increased  friction  interferes  with  the  smooth 
running  of  the  car,  to  say  nothing  of  the  waste  of  power.  A 
good  size  for  the  car  is  t2  ft.  long  and  6  ft.  wide.  A  truss  rod 
on  each  side,  of  J/2-in.  round  iron,  might  lie  necessary;  but  if 
so  it  can  be  put  on  at  any  time.  A  few  inches  clearance  on 
either  side  of  the  car  is  necessary. 

But  little  trouble  will  be  expericened  in  the  operation  of  the 
car,  and  these  troubles  are  easily  discovered  and  remedied. 
Since  the  voltage  on  the  circuit  is  no,  an  incandescent  lamp 
with  two  free  ends  of  the  lamp  cord  extending  from  the  socket 
can  be  used  as  a  test  lamp,  to  indicate  closed  or  open  circuit, 

and  may  be  connected  across  the  service  switch  blades  to  indi- 
cate whether  the  fuse  is  blown  and  on  which  phase. 

If  the  fuses  are  all  right  next  test  at  the  center  connections 
of  the  controller  switch.  If  the  lamp  does  not  burn  either  one 
or  more  of  the  trolley  wires  are  out  of  their  proper  place  in  the 
trailer  contacts,  or  there  is  a  very  poor  contact  on  the  trolley 

wires.  Yet  again  there  might  be  a  bad  connection  in  the  con- 
troller switch  itself  that  would  prevent  the  car  from  starting, 

although  the  lamps  would  light  at  the  center  connection  of  the 
switch. 

If  there  is  a  flash  at  one  phase  of  the  switch,  and  the  car 
does  not  start,  it  is  also  an  indication  that  there  is  an  open 
circuit  somewhere.  Any  of  the  previously  mentioned  plans  of 
procedure  that  fits  the  case  may  be  followed. 
When  the  car  is  in  motion  if  sparks  are  seen  or  heard  at  the 

trailers  there  is  a  poor  contact  at  this  point,  and  it  may  be 
necessary  to  give  a  little  slack  to  overcome  this.  Too  much 
slack  will  allow  the  wires  to  swing  together,  which  would  also 
blow  a  fuse. 

One  very  necessary  thing  is  to  line  up  the  trolley  wires  with 
reference  to  the  car  track  and  the  center  line  of  the  trailer 

contacts.  Failure  to  give  this  the  necessary  attention  will  cause 
frequent  delays,  since  it  will  be  impossible  to  keep  the  trolley 
wires  in  place. 

Should  the  car  run  off  the  track  examine  the  motor  connec- 
tions to  see  if  they  are  intact,  for  they  are  liable  to  injury  since 

the  motor  will  hang  pretty  low.  A  carpenter  can  make  new 
ones  if  required.  Cover  the  screw-heads  below  the  wood  block 
with  insulating  compound  as  originally  found. 

 ♦♦♦  

CONTRACT  FOR  POWER  BRAKES  IN  ST.  LOUIS 

All  the  cars  of  the  St.  Louis  Transit  Company,  of  St.  Louis, 
Mo.,  by  a  contract  closed  May  21,  will  be  equipped  with  power 

brakes  before  the  opening  of  the  World's  Fair.  The  contract 
was  placed  with  the  Westinghouse  Air-Brake  Company,  and  is 

for  that  company's  air  brake,  deliveries  to  be  made  as  fast  as 
the  brakes  are  completed.  The  first  consignment  is  promised 
within  sixty  days.  The  work  of  equipping  the  cars  will  then 
begin,  and  it  is  expected  that  the  majority  of  the  rolling  stock 
in  use  will  be  equipped  within  six  or  eight  months;  1500  cars 
are  to  be  equipped. 

The  brakes  are  similar  to  those  in  use  on  the  new  cars  of  the 

St.  Louis  &  Suburban  Railway.  So  far  as  their  operation  by  the 
motorman  is  concerned,  they  are  the  same,  but  their  further 
construction  differs  in  details.  The  compressed  air  with  which 
to  work  them  will  be  supplied  from  forty  compressor  plants, 
to  be  erected  in  as  many  locations  in  the  city.  The  compressors 

will  be  of  the  Ingersoll-Sergeant  Westinghouse  electric-driver 
type,  and  of  special  design  for  local  requirements. 

The  letting  of  the  contract  is  the  climax  of  a  year  or  more 
of  bickering  between  the  city  and  the  Transit  lines  over  the 
brake  question.  The  time  limit  named  in  the  ordinance  requir- 

ing the  cars  to  be  equipped  with  power  brakes  expired  with  the 
cars  still  unequipped.  The  explanation  by  the  officers  of  the 

Transit  Company  was  that  such  a  step  could  not  be  taken  with- 
out a  thorough  investigation  of  the  efficiency  of  the  several 

devices  submitted. 

The  Aurora,  Elgin  &  Chicago  Railway  Company  has  opened 
its  Elgin  branch,  running  from  Wheaton  to  Elgin,  for  regular 
commercial  service.  This  branch  is  giving  a  half-hourly-  ser- 

vice similar  to  the  other  branches,  which  have  been  in  operation 
for  some  time. 
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A  CALCULATION  OF  FEEDERS  FOR  INTERURBAN  LINES 

Boston,  Mass.,  May  12,  1903. 
Editors  Street  Railway  Journal: 

It  is  a  well-known  fact  that  most  electric  lines  are  lightly 

coppered.  It  must  be  manifest  to  anyone  who  thinks  at  all, 

that  copper,  which  will  be  all  right  for  the  average  winter  load, 

is  altogether  too  small  for  the  maximum  load  even  without 

snow-plows,  and  with  them  out  as  well,  the  chance  of  the  entire 
line  being  stalled  is  great. 

I  should  suggest  the  following  as  an  outline  for  calculating 
the  feeder  system  for  a  line  having  for  its  equipment  four 
General  Electric  No.  58  motors  per  car  or  its  equivalent.  This 

equipment  averages  75  amps,  running  on  a  level  and  175  amps. 

expense,  repairs  to  motors,  due  to  their  being  over-heated  from 
having  to  carry  full-load  current  for  long  periods  of  time  in 
order  to  make  the  schedule  speed,  much  time  being  lost  on 

grades  due  to  low  voltage,  requiring  that  power  be  used  more 
on  the  level  and  down  grade. 

For  the  purpose  of  discussion  we  will  consider  one  end  of  a 

40-mile  line,  having  its  generating  station  in  the  middle  of  the 
line  and  one  sub-station  7.5  miles  from  each  end.  The  line  is 
doul)le-tracked,  and  the  rails  65  lbs.,  bonded  with  single  0000 

bonds.  Cars  running  on  13-minute  schedule  makes  three  cars 
on  the  line  between  the  sub-station  and  the  end  of  the  line, 

spaced  as  shown  in  Fig.  2.  Our  load  then  from  this  data  is : 
Car  (i).  75  amps.;  car  (2),  85  amps.;  car  (3),  250  amps.; 
total  of  410  amps.   From  our  plot  we  find  the  drop  between  cars 
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accelerating,  85  amps,  running  on  a  5  per  cent  grade,  and  250 
amps,  accelerating.  Running  time  on  an  average  line  20  miles 
per  hour,  maximum  speed  35  miles. 

The  first  step  is  to  lay  out  an  approximate  profile  of  the  road, 
then  a  plan  of  road  giving  the  spacing  of  cars  on  their  running 
time,  Figs,  i  and  2.  The  cars  are  then  shifted  about  on  this 
plan  until  the  worst  possible  condition  is  realized,  as  is  shown 
in  Fig.  2,  where  cars  (2)  and  (3)  are  climbing  grades;  we  will 
assume  that  car  (3)  is  accelerating,  which  will  give  us  as  near 
as  we  are  likely  to  get  to  our  worst  condition  as  regards  voltage. 
y\.ssuming  a  maximum  drop  that  we  will  allow  under  these  con- 

ditions, as  given  in  Fig.  3  on  a  straight  line  plot,  we  can  easily 
calculate  what  our  copper  should  be. 

This  method  gives,  I  frankly  admit,  a  large  amount  of  copper, 
but  that  it  is  justifiable  and  indeed  is  economy,  is  easily  shown 
by  comparison  of  costs  during  the  year  of  the  line  losses  of  the 
two  methods.  If  the  interest  on  the  additional  amount  of 

copper  required  by  the  suggested  method  is  less  than  or  equal 
to  the  amount  saved  in  line  losses  by  the  added  amount  of 
copper,  it  is  best  to  have  it,  for  it  adds  to  the  ability  to  keep  up 
the  schedule  speed,  and  allows  of  running  extra  cars  under 
ordinary  conditions  and  reduces  to  a  large  extent  that  item  of 

(2)  and  (3)  is  79  volts,  which  requires  an  area  of  copper  of 
720,000  circ.  mils;  between  car  (i)  and  (2)  we  have  22  volts, 
which  means  867,500  circ.  mils;  between  station  and  car  (i) 
we  have  42  volts,  which  means  900,000  circ.  mils.  Taking  our 
trolley  out  of  this,  which  we  will  call  000,  we  have  564,400, 
use  550,000  circ.  mils  between  station  and  car  (i),  5,319,000, 
use  550,000  circ.  mils;  between  (i)  and  (2),  384,400  use 
400,000  circ.  mils  between  (2)  and  (3)  and  trolley  to  end  of 
line.    The  cost  will  then  be  as  follows: 

Cost  of  copper  and  installing  same  but  exclusive  of 
trolley    $11,635.76 

*For  extra  cross-arms  and  insulators   500.00 

Total    $12,135.76 

Interest  at  6  per  cent,  plus  depreciation  and  main- 
tenance at  3  per  cent   $1,092.22 

Line  loss  at  .02  per  kilowatt-hour   1,286.06 

Line  loss  plus  interest   $2,378.28 

*  The  extra  cross  arms,  etc.,  are  those  required  over  and  above  what  are 
needed  in  the  second  method  of  figuring. 
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Figuring  the  same  road  in  the  usual  manner  from  average 
load  from  data  of  General  Electric  58  equipments  we  have  100 

amps,  per  car,  and  figuring  in  the  rough-and-ready  way  that  the 
load  is  concentrated  at  the  center  point  of  feeding  we  have 

400,000  circ.  mils,  to  5-mile  point,  and  trolley  to  end  of  line. 
This  is  by  no  means  unusual  with  a  000  trolley. 

Cost  of  copper  and  installing  same,  but  exclusive  of 
trolley    $7.15875 

Interest,  maintenance  and  depreciation  at  9  per  cent, 
as  above   644.29 

Line  loss  at  .02  per  kilowatt-hour   1,733.84 

Line  loss  plus  interest   $2,378.13 

■'Line  loss"  is  figured  from  the  curves  shown  in  Fig.  4,  which 
are  daily  average  winter  and  summer  load  curves  for  an  actual 
road  very  similar  to  that  under  discussion.  The  loss  is  figured 
by  using  the  resistance  of  the  copper  and  track  to  the  center 
of  distribution,  i.  e.,  3.75  miles  from  the  station,  and  multiplying 
that  by  the  mean  square  value  of  the  current  from  the  two 
curves.  This  gives  the  hourly  loss  for  winter  and  summer ; 
considering  that  winter  lasts  120  days  and  summer  lasts  245 
days,  we  can  easily  find  the  yearly  line  loss  as  given  above. 
The  schedule  is  the  same  in  winter  and  summer,  but  the  winter 

load  includes  the  snow-plows.  On  this  line  three  passenger 
cars  were  run  from  7  a.  m.  to  9  a.  m.,  and  from  4  p.  m.  to  8  p.  m. 
At  other  times  two  cars  were  run. 

Henry  D.  Jackson. 
 ♦^♦^t  

TEMPLET  FOR  PUNCfflNG  TRUCK  FRAMES  IN  ST.  LOUIS 

The  St.  Louis  Transit  Company,  of  which  W.  O.  Mundy  is 
master  mechanic,  uses  a  templet  for  punching  the  bolt  holes  in 
truck  frames,  which  has  effected  a  great  saving  over  the  cost 
of  drilling  these  holes,  as  would  be  necessary  if  this  templet 

were  not  used  in  the  manufacture  of  trucks.  The  company's 
present  standard  truck  for  double-truck  cars  is  of  the  Du  Pont 
type.  This  truck  has  a  very  simply  constructed  frame,  made  of 
two  pieces  of  bar  steel,  bent  to  form  the  frame.  The  truck 
is  too  well  known  to  need  further  description.  The  templet 
used  differs  from  an  ordinary  templet  in  having  the  holes  where 
the  punch  enters  tapered,  as  shown  in  the  accompanying  sketch. 
The  body  of  the  templet  is  made  of  soft  steel  with  guides  and 

Upset  to  hold  ̂  
l.usliing  in  place^ 'ool  Steel  Bushinf 

Body  of  Templet 

Slipst  Ry..I"iiiii:il 
SFXTION  THROUGH  BODY  OF  TEMPLET  AND  BUSHING  USED  IN 

PUNCHING  HOLES  IN  TRUCK  FRAME,  ST.  LOUIS 
TRANSIT  COMPANY 

clamps  for  holding  it  to  the  piece  of  work  to  be  punched.  The 

holes  are  bushed  with  tool-steel.  These  bushings  are  put  in 
counter-sunk  holes  and  the  edge  of  this  hole  is  upset  to  hold 
the  bushing  in  place,  as  shown.  The  object  of  the  tapering  hole 

ir.  the  tool-steel  bushing,  which  guides  the  punch,  is,  of  course, 
to  allow  the  punch  to  easily  enter  the  hole  as  it  descends  auto- 

matically to  move  the  piece  of  work  to  its  proper  position.  If 
the  hole  were  not  tapered,  of  course  it  would  be  a  difficult,  if 
not  impossible,  matter  to  use  a  punch  in  these  templet  holes,  for 
it  would  be  necessary  to  get  the  hole  exactly  under  the  punch, 
which  could  not  be  done  without  consuming  a  prohibitive 
amount  of  time.  By  the  use  of  the  tapered  hole  the  punching 
can  be  done  very  rapidly,  effecting  a  great  saving  of  time  over 
drilling.  In  this  connection  it  may  be  noted  that  Mr.  Mundy 
has  made  a  study  of  labor-saving  methods  in  manufacturing 
this  particular  type  of  truck,  with  the  result  that  labor  on  such 
a  truck  has  been  reduced  to  the  extremely  low  figure  of  about 

$12  a  truck,  which  could  only  be  done  by  a  thorough  study  of 
the  cheapest  means  of  manufacture  and  provisions  for  rapid 
work  such  as  this  templet  affords.  For  these  Du  Pont  swivel 
trucks  (900  of  which  are  being  made  by  the  company  in  its 

own  shops  to  go  under  450  cars  ordered  for  the  World's  Fair 
traffic)  the  truck  frame  is  to  be  bent  on  a  form  in  a  bulldozer. 
This,  together  with  the  punching  of  the  frames  by  templets, 
makes  all  the  truck  frames  interchangeable,  which  is  another 
very  desirable  feature  in  addition  to  the  labor  saved.  The 

punch  used  with  this  templet  must,  of  course,  be  a  blunt-ended 
punch,  without  the  centering  point  which  is  sometimes  used  in 
punches.  If  a  centering  point  were  on  the  punch  there  would 
be  danger  that  it  would  be  broken  off  by  the  sliding  action 
caused  by  the  tapering  hole  in  the  templet.  Since  the  only 
useful  function  of  the  centering  point  is  to  enable  holes  to  be 
punched  accurately  when  the  work  has  been  marked  previously 
with  a  hand  punch  it  is  obviously  of  no  use  when  a  templet  is 
employed. 

THE    HUNTINGTON  ELECTRIC    RAILWAY    SYSTEM  IN 

SOUTHERN  CALIFORNIA 

Electric  railway  operations  out  of  Los  Angeles,  Cal.,  are 
attracting  wide  attention,  owing  to  the  extensions  proposed  by 

the  Pacific  Electric  Railway  Company,  of  that  city.  This  com- 

pany's proposed  improvements  will  require  $30,000,000. 
The  Pacific  Electric  Railway  Company  now  operates  about 

130  miles  of  track  to  country  points,  and  has  in  contemplation 
for  construction  in  the  near  future  about  100  miles  more.  All 

its  tracks  are  standard  gage,  of  6o-lb.  A.  S.  C.  E.  section  rails, 
and  the  roadbed  is  heavily  ballasted. 

The  Pacific  Electric  Railway  Company  is  now  working  hun- 
dreds of  men  on  the  proposed  road  to  Whittier,  where  24.6 

miles  of  track  will  be  laid  and  the  line  opened  by  the  middle  of 

summer.  From  Dominquez  to  San  Pedro — 9  miles — a  railway 
will  soon  be  built,  nearly  a  mile  of  track  having  already  been 
laid  at  the  San  Pedro  terminus.  An  extension  from  Monrovia 
to  Azusa,  and  from  San  Gabriel  to  Covina,  will  probably  be 

accomplished  by  fall. 
Within  the  last  month  Mr.  Huntington  has  secured  control 

of  the  railway  situation  out  of  San  Bernardino  and  purchased 
all  of  the  railways  of  Fresno.  These  moves  were  made  in  the 
name  of  the  Pacific  Light  &  Power  Comjiany.  From  Los 
Angeles  to  San  Bernardino  is  about  61  miles,  through  a  rich 

orange  country, ^well  populated;  from  Fresno  the  distance  is 

273  miles. Eventually  Mr.  Huntington  feels  that  conditions  will  justify 
an  electric  road  to  San  Francisco,  approximately  500  miles, 
and  in  that  direction  he  has  purchased  interests  all  along  the 
coast.  Fresno  is  in  line.  To  connect  Los  Angeles  with  San 
Bernardino  Mr.  Huntington  will  extend  his  Monrovia  line, 
which  is  17.7  miles  long. 

The  interurban  system  with  the  most  extensive  branch  traffic 

out  of  Los  Angeles  is  that  of  the  Los  Angeles-Pacific  Railway 
Company.  It  owns  about  150  miles  of  track  and  touches  six  or 
seven  thriving  beach  resorts.  This  company  has  been  the 
building  of  Santa  Monica,  Ocean  Park  and  Playa  del  Rey,  and 
now  runs  down  the  coast  8  miles  to  Redondo. 

To  Redondo  also  runs  the  Los  Angeles  &  Redondo  Railway 

Company,  operating  a  little  less  than  50  miles  of  track.  This 
corporation  has  recently  doubled  its  capital  stock  to  $1,000,000, 
to  make  many  improvements  and  enlarge  its  wharf  facilities. 

North  from  Los  Angeles,  Leslie  C.  Brand,  a  wealthy  citizen, 

proposes  to  build  10  miles  of  double  track  to  Tropico  and  Glen- 
dale,  at  a  cost  of  about  $200,000.  The  right  of  way  has  been 
secured  and  grading  gangs  are  at  work. 

Out  of  Santa  Ana  are  also  several  projected  electric  roads  to 
the  coast.    One  will  go  to  Newport  Beach,  another  to  Pacific 



846 STREET  RAILWAY  JOURNAL. [Vol  XXL    No.  23. 

City — both  distant  about  15  miles  from  Santa  Ana.  The  Pacific 
City  project  is  backed  by  Mr.  Huntington.  On  May  4  he 
agreed  to  buy  all  the  holdings  of  the  West  Coast  Land  &  W ater 
Company  in  Pacific  City  for  about  $200,000. 

A  particularly  interesting  feature  of  the  Los  Angeles  trac- 
tion situation  is  the  closeness  with  which  the  electric  roads 

have  paralleled  the  steam  roads  in  all  the  territory  surrounding 
Los  Angeles  for  a  radius  of  20  miles.  The  purchase  of  the 

Los  Angeles  Traction  Company  by  Senator  W.  A.  Clark,  presi- 
dent of  the  San  Pedro,  Los  Angeles  &  Salt  Lake  Railroad  Com- 

pany, backed  by  President  E.  H.  Harriman,  of  the  Southern 
Pacific,  is  taken  as  an  evidence  of  the  fear  that  steam  has 

ELECTRIC  RAILWAY  FLOATS  IN  FIESTA 

Car  trucks  of  the  Los  Angeles  Railway  Company  formed  the 
basis  of  an  exquisite  electrical  parade  during  the  recent  Fiesta 
de  las  Flores  in  Los  Angeles,  Cal.,  in  which  President  Roose- 

velt participated.  Both  the  trucks  and  the  power  necessary  for 
the  parade  were  furnished  free  of  charge  through  the  courtesy 
of  John  A.  Muir,  general  manager  of  the  company. 

There  were  fifteen  floats  in  the  parade,  requiring  in  their 
construction  5000  ft.  of  copper  wire,  4500  incandescent  bulbs, 
ten  arc  lamps  and  1000  fuses. 

I-ANCV   FLOATS,  MOUNTED  ON  ELECTRIC  RAILWAY    TRUCKS,  USED  IN  FLOWER  FESTIVAL  AT  LOS  ANGELES 

suddenly  evinced  for  electricity  in  this  section.  If  Senator 
Clark  carries  out  the  work  actually  begun  by  the  former  owners 
of  the  Traction  Company,  there  will  soon  be  another  electric 
line  from  Los  Angeles  to  Santa  Monica. 

Perhaps  the  best  equipped  electric  road  out  of  Los  Angeles  is 
the  Long  Beach  line  of  the  Pacific  Electric  Railway  Company, 

203^  miles  long,  running  a  5-minute  service  in  35-minute  time. 
On  May  3  this  line  transported  5000  passengers  to  the  beach. 

  

The  daily  papers  and  leading  merchants  of  Canton,  Ohio,  are 

planning  to  form  a  Merchants'  League  for  the  purpose  of  run- 
ning trade  excursions  into  Canton.  The  plan  is  to  have  each 

of  the  interurban  roads  entering  the  city  to  give  round-trip 
excursion  rates  on  certain  days  during  the  week.  If  the  inter- 

urban roads  cannot  be  induced  to  make  concessions  for  these 

days  the  League  proposes  to  maintain  a  fund  to  help  bear  the 
burden  of  the  reduced  fares. 

The  floats  were  designed  to  tell  a  story  characteristic  of  a 
land  of  flowers,  wherefore  the  results  of  sunshine  and  irrigation 
in  a  seeming  desert  land  were  pictured  in  thirteen  floral  floats. 
Naturally,  the  float  that  headed  the  procession  was  Sunshine 
on  Desert,  followed  by  Irrigation.  Then  came  Pond  Lily, 
Chrysanthemum,  Bridal  Wreath,  Camelia,  Corn  Flower,  Calla 
Lily,  Hybiscus,  Carnation,  Pansy,  Wistaria,  Red  Rose,  Aloon 
Flower  and  Sunflower. 

The  accompanying  pictures  show  four  of  the  floats,  and 
readily  indicate  the  elaborate  design  of  the  others.  On  the 
float  Irrigation,  which  is  the  first  one  shown,  340  incandescent 
and  two  open  arc  lights  were  used.  The  Camelia  flower,  which 
is  second  in  the  group  herewith,  was  represented  by  an  immense 

bird  of  paradise,  aglow  with  fifty-five  incandescent  lights.  The 
]'lumage  of  the  bird  fell  at  the  back  of  the  float,  after  circling 
high  in  the  air,  and  was  decorated  with  camelias  interspersed 
with  small  electric  lights.    The  wings  of  this  immense  bird 
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flapped  up  and  down  as  the  float  moved  along.  In  the  float  were 
uied  165  electric  lights,  together  with  eighty  miniature  lamps  in 
the  tail.  The  illumination  in  the  Moon  Flower  float,  the  third 
in  the  set  shown,  was  furnished  by  300  incandescent  lamps.  On 
the  Sunflower  float,  which  is  the  final  view,  was  an  arch  of 
sunflowers  over  a  rich  disc  of  purple  and  gold,  and  at  the  sides 
of  the  float  the  sunflowers  all  revolved  with  the  moving  of  the 
truck. 

LARGE    SEMI-CONVERTIBLES    FOR   THE  SCHENECTADY 
RAILWAY 

The  Schenectady  Railway  Company  has  received  six  large 

semi-convertible  cars  from  the  J.  G.  Brill  Company,  of  Phila- 
delphia, and  the  cars  are  now  in  opera- 

tion on  the  lines  between  Schenectady 
and  Albany,  a  distance  of  about  15  miles. 
On  this  division  the  remarkable  run  was 
made  which  was  chronicled  in  the  issue 
of  Feb.  28.  A  car  mounted  on  the  same 

style  of  trucks  that  carry  the  new  semi- 
convertibles  made  2  miles  a  minute  for 
10  miles  of  the  run.  The  lines  run  over 

private  right  of  way,  and  as  the  grades 
are  slight  and  the  curves  long  fast  time 
can  be  made.  As  the  cars  enter  the  ter- 

minal cities  over  the  street  railway 
tracks,  the  wheel  flanges  are  shallow  and 
the  treads  narrow. 

The  cars  have  much  the  appearance  of 
steam  coaches  with  their  straight  sides  and  steam  railway 
roofs.    Over  the  vestibules  they  are  49  ft.  i  in.  long,  and 

dows  are  of  the  builder's  regular  semi-convertible  type,  with 
roof  storage  when  not  in  use.  The  slight  curve  of  the  upper 
parts  of  the  posts,  with  the  sweep  continuing  up  to  the  lower 
ventilator  rail,  gives  an  exceedingly  graceful  appearance  to 
the  interiors.  The  illustration  of  the  interior  of  one  of  the  cars 

gives  an  idea  of  the  simple  but  rich  style  of  the  whole,  and  one 
can  imagine,  with  the  windows  raised  into  the  roof  pockets 
and  the  curtains  up,  how  bright  and  airy  it  must  be.  Double 

steps  are  used  at  the  platforms,  as  the  time  consumed  in  load- 
ing and  unloading  is  not  a  consideration  on  an  interurban  road. 

The  platforms  are  enclosed  with  round-end  vestibules  sheathed 
with  steel.  From  the  end  panels  over  the  crown  pieces  is  4  ft. 
8y2  ins.  The  corner  posts  have  a  thickness  of  3%  ins.  and  the 

side  posts  3j4  ins.    The  side  sills  are  of  long-leaf  yellow  pine. 

INTERIOR  OF  SCHENECTADY  CAR 

39  ft.  8  ins.  over  the  end  panels.  The  width  over  the 
side  sheathing  is  8  ft.  6  ins.,  allowing  the  seats  to  be  full 
steam-road  length.  The  interiors  are  divided  into  two  com- 

partments, separated  with  hardwood  partitions  having  single 
sliding  doors.     The   smaller   compartment   is   for  smokers. 

EXTERIOR  OF  SCHENECTADY  CAR 

4  ins.  X  8^  ins.,  and  are  plated  with  y%-m.  x  12-in.  steel  on 
the  inside.  These  plates  extend  up  the  base  of  the  posts  and 

add  much  to  the  vertical  strength.  They  are  a 

regular  feature  of  the  semi-convertible  type. 
The  cars  are  arranged  to  run  in  either  direc- 

tion, and  as  it  is  not  intended  to  run  them  in 
trains  fenders  are  provided  at  both  ends. 
Vertical  hand  wheels  of  solid  bronze  are  fur- 

nished. The  builders'  patented  bumpers,  draw- 
bars and  alarm  gongs  are  included  in  the 

equipment. The  trucks  are  27-E,  with  spring-link  sus- 
pended equalizing  bars  and  sohd  forged 

frames.  The  wheels  are  34  ins.  diameter. 
These  trucks  are  simply  a  larger  type  than  the 
No.  27,  which  the  road  has  been  using  for 
several  years. 

 ♦-♦^^  

The  president  of  the  Montreal  Street  Railway  Company 
announced  on  May  28  that  while  the  company  would  not  recog- 

nize any  labor  union  of  its  employees,  it  would  assist  them  in 
forming  a  benevolent  union,  if  they  desired  to  do  so.    All  the 
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and  is  11  ft.  10  ins.  long.  Both  compartments  are  finished 
in  dull  mahogany,  handsomely  carved  and  inlaid,  and  with 

ceilings  of  bird's-eye  maple  with  gold  stripings.    The  win- 

former  employees  who  apply  as  individuals  will  be  taken  back, 
provided  they  have  not  committed  unlawful  acts  during  the 
strike. 
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BRUSH  DIRECT-CONNECTED  GENERATING  SETS 

The  opposite  cut  (Fig.  3)  illustrates  a  300-kw  generating  set, 
consisting  of  a  300-kw  generator  connected  to  a  triple-expan- 

sion engine.  This  set  was  built  by  the  Brush  Electrical  Engi- 
neering Company,  of  London,  England.  The  engine  cylinders 

are  of  hard,  close-grained  cast-iron,  and  made  to  register  into 
the  cross-head  guide.   The  ports  are  straight  and  self-draining, 
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The  ily-wheel  is  of  cast-iron.  On  it  is  formed  the  engine- 
half  of  the  coupling  for  connecting  to  the  generator. 

A  powerful  automatic  governor  controls  the  cut-off  of  the 
high-pressure  piston  valve.  It  is  fitted  with  a  simple  speeder 
gear,  capable  of  easy  regulation,  while  the  engine  is  running. 
A  throttle  governor  can  be  fitted  if  desired.  The  engine  is  fitted 
with  automatic-forced  lubrication,  two  valveless  oil  pumps, 
driven  from  the  crank  shaft  from  the  oil  under  a  pressure  of 
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FIG.  1.— 300-KVV  TUl-iBO-ALTERNATOR  AND  EXCITER 

and  the  cylinders  are  fitted  with  drain  and  relief  valves  of 

ample  size.  The  exterior  is  lagged  with  non-conducting 
material  and  covered  with  steel  sheets. 

The  steam  distribution  valves  are  cast-iron  and  of  the  bal- 

anced piston  type, annealed  after  rough  turning.  The  high-pres- 
sure pistons  are  of  cast-iron,  bored  and  faced,  having  recesses 

formed  in  the  top  flanges,  into  which  the  registers  of  the  cylin- 
ders fit,  thus  insuring  alignment  of  cylinders  and  guides.  The 

about  15  lbs.  per  square  inch  through  a  closed  system  of  pipes 
and  channels  to  all  the  working  surfaces.  Strainers  are  fitted, 
easily  removed  for  cleaning,  through  which  all  the  oil  is  filtered 
on  its  way  from  the  pumps  to  the  bearings. 

On  the  electrical  side  of  the  unit  the  armature  is  of  the 

hollow-drum  multipolar  type,  consisting  of  a  cast-iron  spider 
carrying  the  core  laminations.  The  spider  and  coupling  are 
cast  solid  for  direct  connection  to  the  engine,  so  that  power  is 

FIG.  2,— 500-VOLT  TURBO-GENERATOR 

cylinders  are  mounted  on  a  cast-iron  standard,  to  which  are 
attached  the  cross-head  guides.  This  standard  encloses  the 
whole  of  the  working  parts,  and  is  fitted  with  large  doors  at 
the  front  and  back,  to  give  easy  access  to  the  interior.  The 

bed-plate  is  of  cast-iron,  girder  form,  in  one  piece,  with  the 
supports  for  the  main  bearings.  The  crank  chambers  in  the 
bed-plate  form  the  reservoir  into  which  the  lubricant  flows 
after  being  forced  through  all  the  bearing  surfaces. 

directly  transmitted  from  the  fly-wheel  to  the  armature,  and  all 
torsional  strains  on  the  shaft  are  avoided.  The  stampings  are 
of  charcoal  iron,  .014  thick,  in&ulated  from  each  other  by 

paper  or  varnish,  and  fixed  rigidly  to  the  spider  by  dove-tailed 
keys.  The  armature  bars  are  firmly  held  in  position  by  keys 
and  binding  wire. 

The  field  magnets  are  made  of  cast-steel  of  high  permeability. 
A  rigid  construction  is  adopted  to  prevent  sagging  during  erec- 
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tion,  and  tlie  poles  are  fitted  with  removal)lc  laminated  faces. 
The  field  coils  are  wound  on  formers,  with  ample  clearance 

round  the  po]es  for  ventilation  and  for  easy  removal  and  re- 
placement of  coils. 

The  rocker  is  fixed  to  the  field  magnet  frame  so  that  the  end 
bearing  can  be  removed  without  interfering  with  the  brush 
gear.  The  latter  is  of  substantial  and  rigid  design,  with  the 
brush  spindles  supported  at  both  ends. 

The  commutator  is  built  up  of  copper  bars  insulated  with 
mica.  Ample  brush  surface  is  provided,  and  special  carbon 
brushes  are  supplied. 

The  outside  bearing  is  usually  lubricated  by  means  of  two  or 
more  brass  rings  in  contact  with  the  top  of  the  journal  and 

SEATS  FOR  BROOKLYN  ELEVATED  RAILWAY 
CONVERTIBLE  CARS 

The  Heywood  Brothers  &  Wakefield  Company  is  delivering 
3000  reversible  seats  for  the  120  new  convertible  cars  for  the 
Brooklyn  Elevated  Railway.  This  seat,  as  shown  in  the  accom- 

panying cut,  was  designed  especially  to  meet  the  requirements 
of  this  road. 

It  has  a  pedestal  base  and  foot  rail  hanger  with  single  foot 
rail.  The  wall  end  is  fastened  to  truss  plank  of  car  with  six 
screws,  and  has  two  bosses,  ̂   in.  round  and  y,  in.  projection, 
to  extend  into  the  truss  plank  to  relieve  the  screws  of  the 
weight.    This  arrangement  gives  a  clear  space  from  bottom  of 

FIG.  3.--300-KVV  TIIREE-CYLIXDER  ENGINE  AND  GE\ER.\TOR SEAT.S  l'"l>R  J1K(J()KLYN  ELEVATED  CARS 

revolved  thereby;  but,  if  desired,  the  system  of  forced  lubrica- 
tion can  be  extended  from  the  engine. 

BRUSH-PARSONS  TURBO— GENERATOR 

The  manufacturers  of  the  Brush  engines  and  generators 
have  obtained  full  license  from  the  inventor  to  build  and  sell 
the  Parsons  turbine,  and  have  commenced  their  manufacture  in 

all  capacities  up  to  10,000  kw  for  direct-current  or  alternating- 
current  generators. 

Fig.  I,  of  the  accompanying  cuts,  shows  a  Parsons  turbine 
direct-connected  to  a  300  kw  alternator,  and  Fig.  2  shows  it 
used  in  connection  with  a  direct-current  generator. 

The  company  has  obtained  a  license  under  the  Heyland 

patent  to  manufacture  synchronous,  single-phase  and  poly- 
phase, inductor  generators.  These  are  especially  suitable  for 

connections  to  turbines,  and  have  the  advantage  of  being  self- 
exciting,  with  a  facility  for  paralleling  unknown  in  other  ma- 

chines. The  actual  drop  with  any  power  factor  is  said  to  be 
only  3  per  cent,  and  if  desired  the  machine  can  l)e  compounded 
or  even  over-compounded. 

pedestal  base  to  side  of  car,  greatly  facilitating  the  cleaning  of 
the  floor,  there  being  no  corners  to  retain  the  dirt,  as  where  the 
ordinary  seat  leg  is  used. 

The  reversing  mechanism  is  of  the  well-known  Wheeler 
pattern,  and  designed  to  withstand  the  abuse  this  seat  may  be 
subjected  to.  Owing  to  a  lifting  movement  in  reversing  it  is 
unnecessary  to  put  a  catch  or  lock  on  his  seat.  The  back  will 
give  a  firm  support  to  standing  passenger  without  such  catch, 
and  is  offset  to  gain  aisle  space  above  the  seat  line.  The  seat 
and  back  are  made  of  maple  slats.  The  castings  are  finished  in 

gold  and  green  and  the  whole  seat  presents  a  handsome  ap- 

pearance.  ♦♦^»  

NEW  CARS  FOR  TOLEDO 

The  G.  C.  Kuhlman  Car  Company  has  just  completed  an 
order  of  thirty  cars  for  the  Toledo  Railways  &  Light  Company, 
and  the  accompanying  cut  is  a  reproduction  of  a  photograph  of 
a  part  of  the  first  shipment  on  this  order,  which  was  taken  as 

TRAIN  OF  CARS  FOR  TOLEDO 
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the  cars  were  leaving  the  factory.  At  the  left  of  the  picture 

is  shown  a  part  of  the  erecting  shop,  and  on  the  right  the  black- 
smith shop  and  machine  shop,  the  upper  portion  of  the  store 

room  and  the  mill  room.  These  cars  are  of  the  standard  city 
type  made  by  the  Kuhlman  Company,  having  a  central  aisle 
with  rattan  seats.  The  finish  is  in  cherry  rubbed  to  a  dead 

gloss,  with  whitewood  head  linings  tinted  green  and  gold-leaf 
decorations.  A  feature  of  these  cars  is  the  Detroit  platform, 
which  has  been  adopted  for  this  service. 

■  

ARCS  FOR  INTERIOR  CAR  LIGHTING 

The  St.  Louis  Car  Company  has  put  out  a  number  of  cars 
recently  equipped  with  its  new  enclosed  arc  lamp  for  interior 

car  lighting  as  a  substitute  for  the  usual  incandescent  lights. 
These  lamps  are  enclosed  in  holophane  or  other  globes,  which 
give  such  a  diffusion  of  the  light  as  to  make  the  intensity  of  the 
arc  unobjectionable.  While  it  may  appear  that  the  lighting  of  a 
car  interior  with  an  arc  lamp  would  be  a  precarious  matter  in 
view  of  the  jolting  to  which  these  arcs  are  subjected  and  the 
possibility  of  carbons  jarring  together  and  putting  out  the  arc, 

these  possible  objections  do  not  hold  with  the  arc  lamp  mechan- 
ism which  the  St.  Louis  Car  Company  now  controls.  This  is 

the  same  mechanism  that  is  used  on  its  arc  headlights,  and 

which  was  developed  after  several  years'  experiment  by 
Messrs.  Anderson  and  Smith,  of  the  Los  Angeles  &  Pasadena 

interurban  line,  and  later  perfected  by  the  St.  Louis  Car  Com- 
pany. The  mechanism  is  very  simple  and  consists  of  a  single 

coil  of  wire  in  series  with  the  arc  which  serves  to  start  the 

arc,  and  also  to  feed  the  carbons  as  the  arc  burns  along.  The 
most  remarkable  thing  about  the  lamp  is  the  clutch,  which  acts 
directly  on  the  carbon  and  is  extremely  simple,  consisting  of 

but  two  pieces.  Its  strong  point  is  that  it  is  practically  impos- 
sible to  make  the  carbon  slip  through  the  clutch  by  jarring  the 

lamp.  Just  why  the  clutch  is  so  perfect  in  this  respect  many 

good  mechanics  have  puzzled  themselves  to  discover.  Never- 
theless, the  fact  remains  that  the  lamp  can  be  subjected  to  all 

manner  of  abuse,  in  the  way  of  jolting,  without  going  out. 
These  lamps  take  a  current  of  amps.,  as  do  also  the  arc 
headlights,  one  of  which  is  illustrated  herewith.    The  number 
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that  it  is  advisable  to  place  in  series  on  a  railway  circuit,  of 
course,  depends  on  the  voltage  which  is  available  at  all  times. 
On  a  road  where  there  is  considerable  drop  in  potential  at 
certain  times,  it  would  not  be  advisable  to  place  as  many  lamps 
in  series  as  on  some  road  where  the  feeder  load  is  less.  With 

500  volts  maintained  on  the  trolley,  five  of  these  lamps  can  be 
operated  in  series.  There  is,  of  course,  a  steadying  resistance 
in  series  with  the  lamp  circuit  in  addition  to  the  resistance  of 
the  magnet  coil  of  each  lamp.  This  resistance  is  also  the 
result  of  considerable  experience  and  the  weeding  out  of  de- 

fective forms  of  construction.  The  latest  type  consists  of 
Climax  resistance  wire,  wound  in  spirals  on  porcelain  tubes 

with  grooves.  These  tubes  are  mounted  on  non-combustible 
galvanized  iron  holders.    These  arcs  can  be  run  in  series  with 

ARC  LAMP  FOR  INTERIOR  OF  CAR 

ARC  HEADLIGHT 

the  arc  headlight,  if  desired,  although  this  arrangement  might 
not  be  satisfactory  in  some  cases  if  the  arc  headlight  is  to 
be  changed  from  one  end  of  the  car  to  the  other,  as  it  would 
leave  the  car  in  darkness  during  the  change.  The  accompany- 

ing engraving  is  of  one  of  the  cars  recently  sent  to  the  North 
Shore  Railroad,  of  California,  equipped  with  these  interior 
arc  lights  with  holophane  globes.  A  recent  feature  introduced 
in  these  lamps,  which  seems  to  be  a  very  valuable  one,  is  that 
the  gas  cap,  instead  of  being  of  iron  as  is  usual,  is  turned  out 
of  Catalina  marble,  obtained  from  the  island  of  that  name  off 
the  California  coast.  This  marble  seems  to  have  the  property 

of  absorbing  so  as  to  prevent  the  accumulation  of  soot  on  the 
inner  globe,  which  is  common,  practically,  to  all  enclosed  arc lamps. 

An  enterprising  clothier  at  Columbus,  Ohio,  has  a  plan  for 
increasing  suburban  trade  which  works  to  the  advantage  of 
himself  and  likewise  to  that  of  the  interurban  roads  radiating 

from  the  city.  He  buys  special  round-trip  tickets  containing 
his  advertisement,  and  mails  them  to  prospective  customers  in 
the  surrounding  country.  The  tickets  are  good  for  persons  to 
whom  addressed  for  thirty  days ;  but  in  order  to  avail  himself 

of  the  return  trip  privilege  the  holder  must  call  at  the  clothing 
store  and  have  the  ticket  countersigned.  This  gives  the  clothier 

the  opportunity  sought  for. 
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AUTOMATIC  BRAKE  ADJUSTER 

The  accompanying  illustration  shows  an  application  of  an 
automatic  brake  adjuster  on  a  Brill  No.  21-E  single  truck. 
This  device  can  be  used  for  both  steam  and  electric  railway 
work,  but  special  attention  has  been  given  to  adapting  it  for 
electric  street  railways.  The  adjuster  is  designed  to  take  up 
automatically  the  slack  caused  by  the  wearing  away  of  the 
brake-shoes. 

The  operation  of  the  device  is  as  follows:  When  applying 
the  brake  a  lever  is  pulled  outward,  which  causes  a  connecting 
rod  to  move  a  sprocket  casing.  Should  the  lever,  from  the 
wear  of  the  shoes,  travel  further  than  a  given  distance  the 
sprocket  casing  is  rotated  far  enough  to  allow  a  pawl  to  travel 
more  than  the  length  of  a  tooth  in  the  ratchet  wheel.  When 
the  brake  is  released  the  springs  which  draw  the  lever  back 
will  rotate  the  sprocket  casing  into  its  original  position.  Thus 
the  pawl  will  rotate  the  ratchet  wheel,  tightening  up  a  nut  on 
the  rod  to  the  extent  of  the  angular  motion  of  one  tooth.  The 
result  is  that  when  the  slack  on  the  brake-shoes  is  greater  than 
a  certain  amount  it  is  automatically  taken  up;  and  as  there  is 
a  similar  arrangement  at  each  end  of  the  car,  and  as  the 
motion  on  the  nuts  on  the  one  brake-rod  is  transferred  to  the 
nuts  on  the  other  rod  by  tlie  sprocket  chain,  the  slack  is  taken 

up  equally  on  both  brake-rods.  The  adjuster  is  manufactured 
by  the  Delaware  Street  Railway  Equipment  Company,  of  Wil- 

mington, Del. 
Among  the  railways  now  using  this  device  are  the  following: 

Wilmington  City  Railway  Company  and  AA^ilmington  &  New 

AUTOMATIC  BRAKE-SHOE  ADJUSTER 

Castle  Railway  Company:  Elmira  Water,  Light  &  Railroad 

Company,  Elmira,  N.  Y. ;  Harrisburg  Traction  Company,  Har- 
risburg.  Pa. ;  Johnstown  Passenger  Railway  Company,  Johns- 

town, Pa. ;  Lehigh  Valley  Traction  Company,  Allentown,  Pa. ; 
Waverly,  Sayre  &  Athens  Traction  Company,  Waverly,  N.  Y. 

THE  THOMAS  RAIL-BOND 

riie  accom]jany!ng  cut  shows  the  Thomas  type-H  rail-bond 
(,■11  65-lb.  rail.  This  is  an  unprotected  bond  and  can  be  applied 
wherever  the  !)ase  of  the  rail  is  exposed.  It  is,  therefore, 
availalile  for  use  with  fish-plates  or  angle  bars,  for  third-rail 
work,  and  in  other  cases  where  exposed  Ijonding  is  permissible. 
The  bond  is  soldered  and  bolted  to  tlie  rail.  I  he  l)olt  thus 

takes  up  any  strains  produced  by  the  moving  of  the  rail. 
This  bond  is  preferably  aj^jjlied  after  the  rails  have  been 

])Ut  in  place  and  spiked  down,  so  that  the  bonding  may  be  done 
at  any  time,  allowing  construction  work  to  proceed  without 
icgard  to  it.  The  application  of  the  bond  requires  only  ordi- 

nary workmen,  and  the  apparatus  necessary  is  inexpensive, 

comprising  a  light  bonding  drill,  a  liand  grinder^  and  a  large 
gasolene  torch. 

The  manufacturer  states  that  tlie  type-Il  bond  is  particu- 
larly valuable  for  rebonding,  or  for  adding  to  the  capacity  of 

851 
present  bonding.  Where  fish-plates  are  used  the  bond  may  be 
placed  close  to  the  edge  of  the  rail  to  give  room  for  the  bolt 
outside  the  fish-plate.  With  angle-bars  the  bolt-hole  may  be 
drilled  through  both  angle-bar  and  rail  and  countersunk  to 
allow  the  use  of  a  fillister  head  screw,  seated  in  the  foot  of 

the  rail  to  such  a  depth  that  the  angle-bar  can  move  freely 
over  it  as  the  rails  move  to  and  fro.  This  bond,  therefore,  can 

be  applied  to  existing  track  without  removing  the  joints. 
The  Thomas  type-A  bond,  which  is  attached  to  the  web  of 

the  rail,  was  described  in  detail  in  the  Street  Railway 

Journal  of  Oct.  4,  1902.  Both  types  are  manufactured  by 
fxhvard  G.  Thomas,  Boston,  Mass. 

PORTABLE  PARALLELING  VOLTMETER 

An  improved  form  of  paralleling  voltmeter,  manufactured  by 

Kelvin  &:  James  White,  Ltd.,  of  Glasgow,  is  shown  in  the  ac- 
cnm])anying  cut.  This  instrument  is  portable,  and  is  designed 

tor  use  in  paralleling  direct-current  dynamos.  The  terminals 
are  in  the  form  of  split  springy  prongs,  arranged  to  plug  into 
sockets  permanently  connected  to  the  contacts  of  the  main 

PORTABLE  VOLTMETER  TYPE  H  RAIL-BOND 

switch  of  the  dynamo.  The  switch,  or  automatic  circuit 
breaker,  on  the  other  pole  of  the  dynamo  being  closed  the  in- 

strument indicates  the  ditTerence  between  the  bus-bar  volts  and 
the  dynamo  volts.  The  indications  will  be  to  the  right  or  left, 
depending  on  which  of  the  two  voltages  is  in  excess.  When 
they  are  exactly  equal  the  indication  will  be  zero. 

The  instrument  is  available  for  use  with  any  number  of 
dynamos,  provided  a  set  of  sockets  is  fitted  for  each.  These 
should  preferably  be  close  to  the  switch  which  is  closed  last. 
The  instrument  is  wound  to  withstand  the  maximum  voltage, 
but  it  will  not  be  damaged  by  a  reversal  of  the  dynamo,  in  which 
case  it  would  be  subjected  to  double  voltage,  provided  this  is 
not  kept  on  for  more  than  half  a  minute.  The  scale  indicates 

only  one-fifth  of  the  maximum  voltage  it  is  designed  to  with- 
stand, thus  giving  an  open  scale  and  greater  sensibility  at  the 

part  required.  To  attain  still  greater  sensibility  a  spring-push 
switch  is  provided  at  the  end  of  the  handle,  which,  when  the 
indication  falls  below  20  volts,  may  be  depressed  and  the  sensi- 

bility increased  five  times. 
This  method  of  paralleling  has  the  great  advantage  tiiat  the 

instrument  is  close  to  tlie  main  switch,  and  consequently  the 
jjaralleling  can  lie  done  much  quicker  than  when  two  volt- 

meters are  used.  This  method  also  is  independent  of  the  cali- 
bration of  the  instrument  itself,  since  one  is  always  certain  that 

the  incoming  dynamo  is  at  the  voltage  of  tlie  Inis-bar.s  when  the 
main  switch  is  closed. 
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PNEUMATIC  TROLLEY  POLE  CONTROLLER AUTOMATIC  CAR  FENDER  AND  WHEEL  GUARD 

The  accompanying  cut  illustrates  a  pneumatic  trolley  pole 
controller,  the  invention  of  W.  C.  Greenamyer,  of  Los  Angeles. 

PNEUMATIC    IK.OLLEY-POLE  CONTROLLER 

This  device  has  been  in  successful  operation  on  the  high-speed 
interurban  lines  of  the  Pacific  Electric  Railway  Company  for 
several  months,  and  as  a  result  of  extended  tests  it  has  been 
adopted  for  general   
use  on  the  interur- 

ban cars  operated  by 
that  company  where 

liigh  speed  is  re- 
quired. 

It  is  claimed  for 
this  controller  tiiat  it 

prevents  the  trolley 

wheel  from  damag- 
ing;- the  overhead 

work  when  it  jumi^s 
the  wire,  and  elimi- 

nates the  annoyance 
and  damage  caused 
by  a  defective  spring 

trolley  base  in  simi- 
lar service.  Com- 

pressed air  is  em- 
ployed for  the  operation  of  this  controller  and  is  supplied  from 

the  air-brake  reservoir  under  the  car.  The  consumption  of  air 
if.  very  small  in  actual  operation,  and  there  is  little  waste,  so 
that  the  additional  cost  from  the  operation  is  very  slight. 
AMicn  the  trolley  wheel  leaves  the  wire  the  pole  is  automatically 

The  accompanying  cut  shows  the  construction  details  of  a 
fender  which  has  been  designed  to  operate  automatically,  thus 
making  it  unnecessary  to  depend  upon  the  motorman  to  avoid 
accidents.  It  is  the  invention  of  W.  T.  Watson,  of  Newark, N.J. 

This  fender  is  fitted  with  two  automatic  releasing  devices 

besides  the  foot-drop  commonly  used.  A  pawl,  which  projects 
through  the  center  of  the  car  platform,  is  used  for  the  foot- 
drop.  When  this  pawl  is  pressed  the  bell  crank  beneath  is 

released  and  permits  the  rock-shaft,  to  which  rocker-arms  are 
attached,  to  rotate.  The  rocker-arms  are  connected  to  levers, 
which  in  turn  are  connected  by  chains  to  other  levers  attached 

to  the  fender  cushion.  The  operation  of  the  foot  pawl,  there- 
fore, releases  the  fender,  permitting  the  cushion  to  swing  for- 
ward and  the  cradle  to  drop  downward  by  their  own  weight. 

One  automatic  releasing  device  consists  of  a  front  trip-bar, 
which  on  coming  in  contact  with  an  obstruction  is  forced 
back.  The  motion  caused  is  transmitted  through  a  set  of 
cranks  and  levers  to  the  foot  pawl,  which  acts  as  before. 

As  the  trip-bar  might  prove  inconvenient  when  snow  ob- 
structs the  track,  it  may  be  turned  up  against  the  fender  and 

the  other  automatic  device  used  instead.   This  latter  is  operated 

FIG.  2.— AUTOMATIC  WHEEL  GUARD 

brought  to  a  horizontal  position  below  the  wire  and  a  three- 
way  valve,  under  control  of  the  motorman,  automatically  re- 

stores the  pole  to  contact  with  the  wire  under  the  guidance  of 
the  conductor.  The  spring  shown  in  the  cut  simply  balances 
the  pole,  and  is  not  intended  to  be  used  in  the  same  manner  as 

on  an  ordinary  spring  trolley  base.  The  invention  is  being  ex- 
ploited by  W.  H.  Holabird,  of  Los  Angeles. 

The  trolley  base  has  been  tested  on  the  Long  Beach  division 
of  the  Pacific  Electric  Railway  Company,  and  has  taken  as  high 

as  800  amps,  at  starting  and  350  amps,  during  continuous  run- 
ning at  69  m.  p.  h. 

FIG.  1.— AUTOMATIC  FENDER 

by  the  weight  of  the  person  falling  on  the  fender  cradle,  which 
causes  the  fender  to  drop  to  the  roadbed.  The  dropping  of  the 

fender  pulls  forward  rocker-arms  connected  to  levers,  which 

operate  the  foot  pawl  as  if  the  motorman's  foot  were  used. 
The  complete  fender  may  be  easily  attached  to  the  car  by  two 

bolts  connected  to  each  outside  sill  of  the 
car  platform.  The  fender  occupies  very 

little  space  when  folded,  nor  does  it  inter- 
fere with  the  coupling  of  cars  or  with  car 

headlights.  The  front  of  the  fender  is 
made  of  rubber  tubing  with  a  steel  cable 

passing  through  it.  The  fender  is  inter- 
changeable  to  any  style  of  car. 

Mr.  Watson  has  also  devised  the  wheel 

guard  illustrated  in  Fig.  2,  the  full  lines 
showing  the  guard  in  its  normal  position  and  the  dotted 
lines  in  its  operating  position.  It  is  dropped  by  means  of 
trip-bar,  which  is  raised  on  coming  in  contact  with  a  body 
larger  than  would  pass  under  the  truck  pilot  board.  The 
guard  comprises  a  buffer,  from  which  several  fingers  project, 
held  outward  by  springs.  When  a  finger  strikes  an  object  it  is 
pushed  back  into  the  buffer  until  the  latter  slides  over  the  ob- 

struction and  permits  the  finger  to  swing  clear  of  it.  This 
construction  avoids  injury  to  parts  and  allows  tlie  guard  to 
keep  close  to  the  roadbed,  to  prevent  it  from  passing  over  a 
body.    The  guard  swings  around  curves  with  the  truck. 
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LONDON  LETTER 

(From  Our  Regular  Correspondent.) 
Having  duly  paid  one  half-penny  each  for  their  ride  on  the 

inaugural  car  of  the  London  County  Council  Tramways  the  Prince 
and  Princess  of  Wales,  accompanied  by  their  two  little  sons, 
formally  opened  the  first  section  of  the  itiimense  system  of  electric 
trmiways,  which  the  London  County  Council  is  at  present  engaged 
in  transforming  from  horse  to  electric  traction  in  the  South  of 
London,  and  a  full  description  of  which  will  be  found  in  this  num- 

ber. The  inaugural  services  were  held  in  a  large  marquee  in  the 
grounds  of  St.  Thomas's  Hospital  in  the  presence  of  about  2500 
persons.  On  the  platform  to  receive  the  Prince  and  Princess  of 
Wales  were  Lord  Monkswell,  chairman  of  the  County  Council ; 
Mr.  J.  Allen  Baker,  vice-chairman  ;  Mr.  J.  W.  Benn,  chairman  of 
Tramways  Commitee ;  Mr.  A.  Baker,  general  manager  of  the  tram- 

ways;  Mr.J.H.  Rider,  chief  electrical  engineer;  Mr.  Gerald  Balfour, 
president  of  the  Board  of  Trade,  and  other  distinguished  guests. 
Mr.  Benn  made  a  capital  speech  and  referred  to  the  cars  which 

were  now  to  be  put  in  service  as  the  "People's  Motor  Car,"  which 
all  of  them  could  employ  at  the  modest  sum  of  one  half-penny  and 
took  the  opportunity  of  having  a  sly  hit  at  the  legislature  across  the 
river  when  stating  that  he  was  very  sorry  that  he  had  to  apologize 
for  not  having  been  able  to  have  a  car  meet  their  Royal  Highnesses 
at  the  other  end  of  the  bridge.  Mr.  Gerald  Balfour  als(D  made  a 
congratulatory  speech  as  to  the  successful  completion  of  the  first 
section  of  the  tramways  of  London,  after  which  the  Prince  of  Wales 
duly  declared  the  line  open  to  public  traffic,  and  in  a  peculiarly  felici- 

tous speech  afterward  stated  how  glad  he  and  the  Princess  were 
to  identify  themselves  in  a  scheine  of  that  kind  intended  to  benefit 
the  working  classes  of  London,  and  that  they  and  their  two  little 
sons  were  looking  forward  with  great  pleasure  to  their  ride  on  the 
first  car  from  Westminster  to  Tooting.  In  order  to  begin  properly 
he  stated  that  though  they  were  going  to  ride  on  the  inaugural  car 
they  had  no  desire  to  defraud  the  London  County  Council,  so  they 
had  provided  themselves  with  four  half-pennies,  with  which  to 
purchase  their  tickets,  an  announcement  which  was  received  with 
great  good  nature  and  satisfaction  by  those  present.  Needless  to 
say  these  four  half-pennies,  which  were  afterward  collected  by  Mr. 
Baker,  the  general  manager  of  the  tramways,  will  be  carefully  pre- 

served and  duly  deposited  among  the  valuable  archives  of  the  Lon- 
don County  Council.  The  most  intense  enthusiasm  attended  the 

procession  of  cars  numbering  about  fifty,  the  whole  way  from  West- 
minster to  Tooting,  where  the  Prince  and  Princess  alighted  to  in- 

spect the  new  model  workmen's  dwellings  which  have  there  been 
(•rected  by  the  London  County  Council,  and  which  were  particularly 
admired  by  the  Prince  and  Princess.  The  whole  function  was 
most  successful,  and  augurs  well  for  the  future  success  of  the  tram- 

ways in  London,  and  it  is  gratifying  to  note  that  the  London  County 
Council  is  making  herculean  efforts  to  overcome  the  apathy  which 
has  heretofore  marked  the  projects  which  have  been  devised  for 
the  improvement  of  London  tramway  communication. 

The  annual  report  of  the  general  manager  of  Newcastle  Tram- 
ways for  the  year  ending  March  25,  1903,  shows  that  the  result  of 

the  year's  working  from  all  sources  amounted  to  £153,822,  and  the 
total  working  expenses  to  £89,319,  leaving  a  gross  surplus  of 
£64,512. 

Preparation  for  the  through  running  of  the  electric  cars  between 
Manchester  and  Salford  under  the  new  agreement  has  now  been  be- 

gun. The  Manchester  Tramways  committee  commenced  the  fixing 
of  the  poles  along  Bridge  Street  from  Deansgate  to  the  River  Irwell 
Bridge.  The  Salford  authorities  some  time  ago  completed  their 
portion  of  the  work,  with  the  exception  of  the  overhead  wires,  from 
the  bridge  to  Chapel  Street,  and  it  will  in  a  few  days  be  possible 
for  Salford  cars  to  journey  into  Deansgate  by  way  of  the  Albert 
Bridge.  At  Regent  Bridge  little  need  be  done  besides  connecting 
the  wires,  and  at  Blackfriars  the  Manchester  Corporation  will  have 
to  equip  the  short  length  between  the  bridge  and  Deansgate. 

The  Bradford  Tramways  committee  recently  made  application  to 
the  Board  of  Trade  for  the  official  sanction  of  an  increase  of  the 
speed  run  by  the  tramcars  on  the  Bradford  system.  A  letter  has 
been  received  by  the  Town  Clerk  stating  that  on  these  parts  of  the 
system  on  which  the  maximum  speed  has  been  8  miles  an  hour  the 
maximum  may  in  future  be  12  miles ;  where  it  has  been  6  miles. 
9  miles  an  hour  may  be  run ;  and  where  it  has  been  4  miles,  6  miles 
may  be  run. 
The  Tramways  and  Light  Railways  Association  held  its  annual 

members'  dinner  in  London  on  April  28,  at  which  there  was  an 
attendance  of  over  a  hundred  members.  Mr.  L.  A.  Atherley-Jones, 
K.  C,  M.  P.,  presiding.  After  the  dinner  Mr.  Philip  Dawson  read 
;i  paper  on  Interurban  Communications,  which  was  afterward 
pretty  fully  discussed  by  the  members  present.  The  great  difficulty 
of  the  variation  in  the  gages  of  adjoining  towns  was  referred  to,  as 
v/ell  as  the  difficulty  of  harmonizing  private  company  enterprise. 

which  would  build  the  interurban  road  with  municipal  authority, 
which  guards  the  streets  and  tracks  of  the  cities  and  towns. 
A  most  important  function  took  place  on  Sunday,  May  3,  when 

the  newly  electrified  Mersey  Railway  from  Liverpool  to  Birken- 
head and  various  other  points  on  the  other  side  of  the  Mersey 

was  formally  opened  by  the  chairman  and  directors  and  a  num- 
ber of  their  friends  who  were  invited  to  the  ceremony.  A  full  de- 

scription of  this  interesting  railway  was  published  in  the  April  4 
issue,  so  that  nothing  further  regarding  the  equipment  need  be  said 
at  this -time.  The  guests  were  invited  to  assemble  on  the  platform 
of  the  Liverpool  Central  Low  Level  Station  at  10  a.  m.  on  Sunday, 
May  3,  Sunday  having  been  selected  so  as  not  to  interfere  with  the 
traffic,  the  regular  service  for  this  railway  not  being  used  on  Sunday 
mornings.  At  that  time  the  full  complement  of  trains  was  running 
at  the  regulation  intervals  on  about  three  minutes,  and  the  guesis 
proceded  by  one  of  the  trains  to  Rockferry  station  in  the  r.  gulation 
time  of  eleven  minutes,  stopping  at  each  intervening  station  on  the 
\vay,  so  as  to  accustom  the  motormen  and  conductors  to  their 
future  duties.  A  return  was  then  made  to  the  Birkenhead  Central 
station,  where  the  guests  alighted  to  inspect  the  station,  and  after- 

ward proceeded  by  another  train  to  James  Street  station,  Liverpool, 
where  the  guests  were  all  taken  by  the  lifts  to  the  street  level,  de- 

scending afterward  and  taking  another  train  to  Birkenhead  Park 
station.  This  station  being  duly  examined,  another  train  was  taken 
back  to  Hamilton  Square,  where  a  visit  was  paid  to  the  adjacent 
generating  station  on  Shore  Road.  After  half  an  hour  spent  at  this 
interesting  generating  station  a  return  was  made  to  the  Adelphi 
Hotel,  Liverpool,  where  an  excellent  luncheon  was  served  by  the 
company,  Mr.  James  Falconer  presiding.  Being  Sunday  there 
were  no  toasts  made,  but  some  excellent  speeches  were  indulged  in, 
Mr.  Falconer  formally  welcoming  the  staff  of  the  Westinghouse 
Company,  who  were  present  in  large  numbers,  and  the  members  of 
the  press  who  were  the  chief  guests  on  this  occasion.  Mr.  Fal- 

coner reminded  the  guests  that  they  had  been  running  through  a 
full-sized  railway  tunnel  by  electric  trains  for  the  first  time  in  the 
history  of  this  country.  The  tunnel  had  been  thoroughly  cleaned 
from  the  deposit  of  steam,  smoke  and  sulphur  which  has  been  accum- 

ulating for  the  last  seventeen  years,  and  it  is  hoped  that  with  a 
better  atmosphere  in  the  tunnel  a  successful  era  would  be  com- 

menced. It  was  in  any  case  an  epoch  in  the  history  of  the  country, 
as  the  system  was  the  first  steam  railway  to  be  electrified  in  Great 
Britain.  Speeches  were  also  made  by  the  Lord  Mayor  of  Liver- 

pool, the  Mayor  of  Birkenhead  and  by  Colonel  Cradock  of  the 
British  Westinghouse  Company,  It  is  particularly  interesting  to 
note  that  the  traffic  on  the  line  which  was  opened  for  public  service 
about  noon  the  same  day  showed  an  immense  increase,  this,  how- 

ever, being  most  likely  due  to  curiosity.  The  returns  after  having 

been  made  for  the  first  week's  electric  working  show  that  there  has 
been  an  increase  of  37,619  local  passengers,  the  receipts  for  the  week 
having  been  increased  45  per  cent.  During  the  week  ended  May  9, 
which  was  the  first  week  of  electrical  working  on  the  Mersey  Rail- 

way, 125,272  local  passengers  were  carried,  being  an  increase  of 
37,619  passengers,  as  compared  with  the  previous  week  when  steam 
working  was  in  force.  The  additional  receipts  were  £278  is  gd. 
being  an  increase  of  45  per  cent.  Compared  with  the  corresponding 
week  of  last  year,  the  local  increase  is  32,871,  representing  £255  or 
40  per  cent  increase.  The  figures  relating  to  through  bookings  from 
other  companies'  lines  are  not  immediately  obtainable,  but  so  far 
as  could  be  ascertained,  the  through  traffic  has  not  yet  felt  the  im- 

petus which  it  is  bound  to  receive  from  the  improved  service  and 
the  increased  facilities  of  cominunication.  These  figures  of  in- 

creased traffic  for  the  opening  week  are  the  more  striking  in  view 
of  the  fact  that  the  competing  trams  and  ferries  have  suffered  no  de- 

crease, thus  proving  once  more  the  established  axiom  that  increased 
facilities  create  increased  traveling.  Owing  to  the  enormously  in- 

creased seating  accommodation  provided  by  the  Mersey  Railway 

Company's  frequent  service,  the  37,000  additional  passengers  made 
no  apparent  difference,  the  platforms  being  kept  continually  clear 
by  the  constant  procession  of  trains.  This  should  surely  encourage 
other  companies  which  are  on  the  point  of  considering  electrifica- 

tion, and  the  Mersey  Railway  is  undoubtedly  to  be  congratulated 
upon  the  good  start  which  has  been  made. 
We  understand  the  well-known  firm  of  Witting  Rrothers.  Ltd., 

electrical  engineers  and  contractors,  are  moving  to  more  com- 
modious offices  at  Temple  Bar  House,  E,  C.  This  is  necessitated  by 

the  large  increase  in  their  business.  The  firm  has  the  enviable 
distinction  of  having  supplied  and  erected  the  largest  direct-con- 

nected generators  at  present  in  operation  in  this  country  or  on  the 
continent  of  Europe,  There  is  also  a  change  in  the  style  of  the 
firm,  owing  to  Mr.  A.  C.  Eborall,  who  has  had  the  technical  man- 

agement of  their  business  from  its  commencement,  having  joined  the 
firm,  the  style  of  which  is  consequently  to  be  altered  to  Witting, 
Eborall  &  Co.,  Ltd.  These  improved  facilities  will  result  in  a  still 
greater  increase  of  llicir  business  as  electrical  contractors  for  the 
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carrying  out  of  complete  installations  in  connection  with  traction, 
power  and  lighting  work,  which  is  their  specialty. 

Mr.  Gerald  Balfour,  president  of  the  Board  of  Trade,  introduced 
recently  a  Go\'ernment  bill  "to  facilitate  the  introduction  and  use  ot 
electrical  power  on  railways."  It  consists  of  seven  clauses,  the 
first  of  which,  containing  the  most  important  provisions  of  the 
measure,  runs  as  follows  : 

1.  —  (i)  With  the  object  of  facilitating  the  introduction  and  use 
of  electrical  power  on  railways  the  Board  of  Trade  may  make  orders 
for  all  or  any  of  the  following  purposes,  namely : 

(a)  Authorizing  a  railway  company  to  use  electricity  in  addition 
to  or  in  substitution  for  any  other  motive  power,  and  for  any 
other  purpose ; 

(b)  Authorizing  the  company  to  construct  and  maintain  generat- 
ing stations  or  other  electrical  works  on  any  land  belonging  to  the 

compan}' ; 
( c )  Authorizing  agreements  between  the  company  and  any 

body  corporate  or  other  person  for  the  supply  to  the  company  of 
electrical  power  or  the  supply  to,  or  use  by,  the  company  of  any 
electrical  plant  or  equipment  ; 

(d)  Sanctioning  any  modification  of  any  working  agreement  so 
far  as  the  modification  is  agreed  to  between  the  parties  thereto,  and 
is  consequential  on  the  introduction  or  use  of  electrical  power  ; 

(e)  Authorizing  the  company  to  subscribe  to  any  electrical  under- 
taking which  will  facilitate  the  supply  of  electricity  to  the  company  ; 

(,f)    Securing  the  safety  of  the  public; 
(g)  Authorizing  the  issue  of  new  capital  by  the  company  for  any 

of  the  purposes  of  this  act ; 
(h)  Any  other  matters,  whether  similar  to  the  above  or  not, 

which  may  be  considered  ancillary  to  the  objects  of  the  order,  or 
expedient  for  carrying  those  objects  into  effect. 

2.  — An  order  made  by  the  Board  of  Trade  under  this  act  shall, 
on  coming  into  operation,  have  effect  as  if  enacted  by  Parliament. 

Clause  2  refers  to  powers  for  acquiring  land  for  the  purposes  con- 
templated by  the  bill.  Clause  3  provides  for  appeals  to  the  Railway 

Commissioners  in  cases  where,  orders  having  been  applied  for,  the 
Board  of  Trade  propose  to  introduce  provisions  to  which  the  ap- 

plying company  object.  Clause  4  prescribes  that  the  board  shall 
satisfy  itself  that  all  necessary  notices  have  been  given  to  parties 
concerned.  Clause  5  refers  to  certain  expenses  and  fees  to  be  de- 

frayed by  money  provided  by  Parliament;  and  Clause  6  to  the 

board's  power  to  make  rules  as  to  applications.  Clause  7  is  an 
interpretation  clause;  and  also  provides  that  the  act  shall  come 
into  force  on  Jan.  i,  1904. 

The  bill  has  passed  its  second  reading,  and  according  to  its  pro- 
motor  will  undoubtedly  facilitate  the  introduction  and  use  of  elec- 

trical power  on  railways  by  enabling  railway  companies  to  acquire 
the  necessary  powers  by  means  of  Board  of  Trade  orders  instead  of 
leaving  them  to  the  more  expensive  process  of  going  to  Parliameni. 

Mr.  Balfour  Browne,  K.  C,  in  opening  the  case  of  the  Strand 
District  and  Cheltenham  Tramways  bill  before  a  committee  of  the 
House  of  Commons,  stated  that  the  bill  contained  the  novel  feature 
that  the  company  which  was  asking  for  incorporation  proposed  to 
work  the  tramways,  which  would  run  on  the  main  roads,  traversing 
some  of  the  Gloucestershire  valleys,  with  motor  cars,  on  the  over- 

head trolley  system,  without  rails.  This  system  has  been  adopted  in 
various  places  abroad  with  success.  One  objection  to  it  was  that 
it  would  necessitate  two  overhead  wires  instead  of  one,  as  in  the 
case  of  ordinary  tramway  traction,  where  the  current  was  returned 
by  means  of  the  rails.  On  the  other  hand,  it  was  contended  that  the 
double-wire  system  was  safer  than  the  ordinary  system.  One  other 
disadvantage  was  that  there  would  be  more  friction  to  be  overcome, 
and  therefore  a  greater  amount  of  power  would  be  required.  As 
against  this  the  gain  in  the  matter  of  cost  would  be  very  great  in- 

deed, because  whereas  ordinary  electric  tramways  cost  about  £7,000 
a  mile  to  lay,  tramways  worked  in  the  manner  proposed  in  this  case 
by  means  of  overhead  traction  would  cost  only  about  £1,000  a 
mile  to  lay.  Stroud  was  the  center  of  the  district  to  be  served,  and 
it  was  proposed  to  run  along  the  roads  to  Chalford  on  the  east, 
Nailsworth  on  the  south,  Stonehouse  on  the  west,  and  to  Chelten- 

ham on  the  north,  while  at  Brockworth,  midway  between  Stroud 
and  Cheltenham,  the  tramway  would  connect  with  the  light  railway 
which  the  Gloucestershire  County  Council  is  authorized  to  construct 
to  Gloucester. 

The  Parliamentary  committee  appointed  to  inquire  into  the  City  & 
North-East  Suburban  Tube  Railway  bill  decided  last  week,  after 
several  days  hearing,  that  the  preamble  was  not  proved,  and  accord- 

ingly the  bill  was  thrown  out.  The  bill  was  thrown  out  entirely 
on  financial  reasons,  the  promoters  not  being  able  to  guarantee 
definitely  that  the  necessary  fund  would  be  forthcoming. 

The  provisional  order  of  the  Board  of  Trade  authorizing  the  sub- 
stitution of  electricity  for  steam  in  connection  with  the  Barrow 

tramways  states  that  in  addition  to  this  being  done  on  the  present 
routes  to  the  docks,  Furness,  Abbey  and  Roose,  a  new  tramway 

is  to  be  laid  to  the  ferry  in  Old  Barrow.  The  British  Electric 

Traction  Company  is  to  be  bound  to  run  workmen's  cars  morning 
and  evening.  The  Corporation  has  the  option  of  purchase  at  the 
end  of  seven  or  fourteen  years,  the  price  being  £15,150  for  the  old 
undertaking,  as  valued  last  August,  in  addition  to  the  whole  of  the 
capital  expended  by  the  present  company  in  reconstruction  and 
equipment. 

The  tramways  committee  of  the  Wolverhampton  Corporation  has 
decided  to  offer  no  detailed  observations  on  Mr.  Shawfield's  re- 
I'ort,  which  will  come  before  the  Town  Council  shortly.  It  wa^, 
however,  resolved  by  six  votes  to  four  to  recommend  the  Council 
to  take  over  the  11  miles  of  Lorain  track  already  constructed  on 
condition  that  the  Lorain  Company  make  certain  modifications,  in- 

cluding new  and  more  durable  surface  plates  to  the  contact  boxes. 
Should  the  Lorain  Company  decline  to  accept  the  suggestion  to 
make  the  alterations  then  the  committee  recommend  that  the  whole 
question  be  referred  to  arbitration. 

After  waiting  about  a  year  in  studying  various  systems  of  trac- 
tion for  the  new  tramways,  the  tramways  committee  of  the  Swansea 

Council  has  finally  decided  definitely  to  recommend  the  adoption  of 
the  overhead  system. 

Mr.  John  Young,  general  manager  of  the  Glasgow  Tramways,  ha> 
issued  a  long  report  on  the  question  of  season  tickets.  Mr.  Young 
has  communicated  with  the  officials  of  all  municipal  corporations 
and  public  companies  operating  tramways  in  Great  Britain  ana 
Ireland,  and  also  with  the  officials  of  a  large  number  of  tramwa\ 
companies  on  the  Continent,  and  the  replies  show  that  such  ticket>5 
are  more  or  less  in  use  in  Aberdeen,  Blackpool,  Burley,  Edinburgh 
( Portobello  route),  Guernsey,  Ipswich,  Leicester,  Oxford,  Port- 
rush,  Rochdale,  Southport,  Stirling  and  Bridge  of  Allan,  and 
Wigan.  Season  tickets  were  in  use  in  Birmingham,  Huddersfield, 
and  St.  Helens,  but  have  been  discontinuel.  On  no  other  tramway 
system  in  this  country  have  season  tickets  been  introduced,  and  none 
are  used  on  street  railways  in  America.  While  Ihey  are  in  general 
use  on  the  continent,  especially  in  Germany,  very  little  satisfaction 
is  expressed  regarding  the  working  of  the  system.  His  conclusion 
is  that  the  chief  objections  to  the  issue  of  season  tickets  are  in  re- 

gard to  checking,  identification,  and  loss  of  revenue. 
By  fifty  votes  to  fifteen  the  Birmingham  City  Council  has  decided 

to  take  over  the  tramway  system  at  the  expiration  of  the  present 
lease,  the  last  of  which  falls  in  1911,  and  consequently  to  reject  the 
offer  to  lease  which  was  made  by  the  British  Electric  Traction 
Company  which  now  works  the  system,  and  which  sought  to  obtain 
an  extension  of  its  leases  for  twenty-four  years.  A.  C.  S. 

 ■  

TROLLEYS  CAPTURED  THE  TRAFFIC 

An  interesting  illustration  of  the  effect  of  a  new  trolley  line  on 
steam  road  traffic  was  brought  out  by  Vice-President  Edgar  van 
Etten,  of  the  Boston  &  Albany  Railroad,  at  a  hearing  recently  held 
before  the  Massachusetts  Railroad  Commission.  Certain  citizens  of 
Newton  Lower  Falls  have  petitioned  for  the  replacement  of  Sunday 
trains  on  the  Lower  Falls-Riverside  branch  of  the  system.  In 
quoting  figures  to  show  that  it  is  not  profitable  to  operate  the  line 
on  Sundays,  Mr.  van  Etten  said  that  the  expense  of  running  the 
trains  in  question  on  the  branch  was  about  $10  per  day,  while  the 
earnings  were  about  $2  per  day.  In  October  and  November,  1902, 
the  average  patronage  of  the  branch  was  eighty-three  persons  per 
day,  and  in  December,  fifty-four.  In  the  year  ending  June  30,  1894, 
which  was  before  the  trolleys  reached  Lower  Falls,  the  total  num- 

ber of  passengers  carried  on  the  branch  was  96,2S6.  For  1898,  the 
year  in  which  electric  cars  first  reached  the  Falls,  the  total  was 
only  64,680.  Subsequently  the  railroad  travel  diminished,  so  that 
in  1901  the  total  for  the  branch  was  but  51,239.  In  1902  it  in- 

creased to  56,201  and  the  estimated  1903  travel  is  about  62,000.  At 
present  thirty-eight  trains  per  day  on  week-days  are  run  o\'er  the branch. 

Newton  Lower  Falls  has  a  population  estimated  at  about  700,  and 
is  a  section  of  the  city  of  Newton,  about  13  miles  from  Boston. 
Twenty-five-ride  tickets  are  sold  by  the  Boston  &  Albany  for  $2.75 
each,  and  the  running  time  to  the  city  is  about  thirty-eight  minutes. 
A  single  ride  thus  costs  11  cents.  The  regular  fare  is  25  cents.  The 
fare  by  electrics  to  any  part  of  the  Boston  Elevated  system  is  10 
cents,  and  the  running  time  to  Park  Street  Subway  station  about 
one  hour,  for  a  distance  of  about  12  miles.  The  trolley  ride  from 
Boston  to  Lower  Falls  via  the  Beacon  Street  and  Commonwealth 
Avenue  Boulevard,  through  Washington  Street,  Auburndale,  is 
one  of  the  most  delightful  that  can  be  enjoyed  around  Boston. 

A  combination  steam  and  passenger  car  was  operated  for  some 
time  on  the  Lower  Falls  branch  by  the  Boston  &  Albany,  but  it  has 
been  taken  off  by  the  road,  it  being  generally  understood  that  it 
was  unsatisfactory  as  a  competitor  of  either  the  steam  locomotive 
or  electric  car. 
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PARIS  LETTER 

(From  Our  Regular  Correspondent.) 
A  novel  traction  system  is  tu  be  experimented  on  in  France  on 

a  short  state-operated  line  in  the  "Houille  Blanche"  (Grenoble) 
region.  This  line  connects  La  Mure  to  St.  Pierre  de  Commiers,  and 
is  at  present  operated  by  steam  locomotives.  The  length  of  line  i.<= 
30  km,  maximum  grade  2.7  per  cent  over  a  continuous  length  of 
25  km;  minimum  radius  of  curve  100  m;  weight  of  rail  30  kg  per 
meter;  gage  of  track  i  m.  The  traffic  is  mostly  freight  and  coal, 
with  small  passenger  service.  The  capacity  of  the  locomotives  is 
about  200  hp. 

.\  three-phase  locomotive  of  Ganz  Company  has  already  been 
tested  on  this  line.  There  is  now  to  be  tried  a  Thury  locomotive 
built  for  direct  current  2400  volts.  Mr.  Thury  is  well  known  in 
Europe  as  the  champion  of  the  direct-current  series  distribution 
and  direct-current  traction.  The  Thury  Company  has  obtained 
considerable  experience  in  connection  with  the  tramway  line 
known  as  the  Grenoble-Chapareillan  tramway,  a  three-wire  sys- 

tem having  been  installed,  running  under  1200  volts.  These  wires 
are  brought  into  the  City  of  Grenoble  itself.  The  same  system  will 
be  used  at  La  Mure,  but  with  double  the  voltage,  i.  e.  2400  volts 
between  outside  wires.  It  is  somewhat  surprising  that  the  direct- 
current  will  have  to  be  transformed  from  three-phase  alternating 
current,  furnished  by  the  neighboring  station  of  Champ.  The  total 
power  of  each  locomotive  will  be  about  375  kw.  Only  one  locomo- 

tive is  now  to  be  tested.  The  locomotive  itself  will  be  furnished 
with  four  motors  in  series  of  two  on  both  sides  of  the  three-wire 
system.  The  track  forms  the  neutral  return  circuit. 
Two  bows  will  take  the  current  from  the  overhead  wires.  The 

return  will  be  made  through  the  frame  of  the  car  and  the  wheels. 
The  circuit  as  above  stated  will  be  2400  volts,  and  as  two  motors 
will  be  coupled  in  series  on  each  of  the  two  outside  wires,  only  600 
volts  tension  will  be  used  on  each  commutator.  By  reason  of  the 
narrow  gage  these  motors  (revolving  at  high  speed)  are  fitted  with 
double  reduction  gearing.  There  is  no  special  interest  attaching  to 
the  compressed  air  apparatus  or  the  electrical  brake  appliances. 
These  consist  in  principal  in  resistances  through  which  the  motors 
work  as  generators  before  stopping.  No  more  data  is  at  present 
available  on  this  machine,  although  the  test  will  soon  take  place 
when  the  results  will  at  all  events  be  made  known. 
An  electric  fire  engine  has  lately  made  its  appearance  in  Paris. 

No  rails  are  required,  the  principle  being  the  same  as  the  electric 
automobile.  The  motor  is  fed  from  an  ordinary  storage  battery  and 
develops  4  kw.  A  double  transmission  allows  its  action  either  on 
the  axle  or  on  the  pump  shaft.  Owing  to  its  rapidity  of  getting  to 
the  scene  of  action,  and  its  mobility  and  ever  ready  state,  it  is 
quicker  in  service  than  the  ordinary  steam  engines.  It  will  find  its 
uses  apart  from  the  ordinary  steam  pump,  especially  in  cases  of 
emergency.  The  steam  fire  engine  will  not  be  discarded,  but  only 
assisted  by  this  machine. 

Returning  now  to  the  engrossing  and  wearing  subject  of  trans- 
portation in  Paris,  we  have  to  mention  the  opening  up  for  service 

of  the  new  Metropolitan  station  called  "Place  de  la  Nation."  This 
terminus,  which  was  formally  opened  on  April  2,  occupies  in  the 
eastern  portion  of  Paris  the  same  relative  position,  both  as  regards 
situation  and  centrality.  as  does  the  Etoile  station  in  the  west  end 
of  the  city.  The  line  No.  2  here  terminates  in  a  junction  with  No. 
I  line,  and  of  course  serves  as  a  transfer  for  passengers  and  per- 

mits of  the  folk  from  the  center  of  the  city  reaching  its  northern 
portions  by  making  a  circuit  of  two  sides  of  a  triangle.  This,  in 
\  iew  of  the  incompleteness  of  the  lines  which  will  make  more  or 
less  direct  routes  from  north  to  south. 

A  great  many  passengers  before  the  opening  of  the  Nation  sta- 
tion even  used  to  travel  as  far  as  the  Etoile  in  the  extreme  west 

of  the  city  in  order  to  change  routes  and  take  No.  2  line,  following 
the  northern  outer  boulevards,  and  in  order  to  arrive  at  a  relatively 
northeast  portion  of  the  city.  The  opening  of  the  Nation  station 
will  in  some  measure  obviate  this,  but  there  will  necessarily  be  a 
large  number  of  people  who  must  wait  until  the  opening  of  the 
direct  route,  north  and  south,  in  order  to  gain  the  full  advantage 
which  the  Metropolitan  lines  will  then  offer. 

It  is  worthy  of  remark  that  the  total  increase  in  traffic  to  be 
ascribed  to  the  opening  of  the  terminal  junction  Place  de  la  Nation, 
is  something  like  10  per  cent.  Again  the  addition  to  the  receipts 
of  these  two  lines  through  the  operation  of  line  No.  2  is  about 

1'".  25,000  per  day,  of  which  two-thirds  represents  the  receipts  proper 
of  line  2,  and  one-third  the  increase  over  the  previous  figures  of 
line  No.  i,  by  creation  of  new  traveling  facilities  to  the  public. 
Now  that  the  Metropolitan  exploitation  is  better  known,  a  few 

figures  may  be  cited  regarding  the  operation  which  cannot  be  con- 
sidered as  anything  but  satisfactory.  The  coefficient  of  working 

expenses  to  total  gross  receipts  averaged  in  1902  about  41  per  cent. 

i^'or  the  last  month  of  the  same  year  the  same  was  but  35  per  cent, 
but  there  is  little  hope  that  this  figure  will  be  maintained,  and  the 
best  that  can  be  anticipated  appears  to  be  from  38  to  41  per  cent. 
The  current  consumption  amounts  to  1,500,000  kw-hours  continuous 
current,  of  which  500,000  to  600,000  kw-hours  represents  the  cur- 

rent used  in  lighting.  The  cost  price  per  kw-hour  works  out  at 
I".  0.079  (1-6  cents).  This  represents  the  average  cost  of  the  cur- 

rent consumed  by  the  Metropolitan  lines,  and  this  current  is  in  part 
supplied  by  outside  companies  who  furnish  three-phase  current  for 
the  rotary  converters  of  Metropolitan  sub-stations.  The  cost  price 
of  the  current  produced  in  the  power  station  belonging  to  the 
Metropolitan  Company  is  only  F.  0.07  (1.4  cents)  per  kw-hour. 

The  coal  consumption  per  kw-hour  is  1400  grams  (about  3  lbs.). 
This  at  F.  30  the  ton  works  out  at  F.  0.042  per  kw-hour.  The  oper- 

ating expenses  per  kw-hour  are  F.  0.014.  .Sundry  expenses  work out  at  F.  0.014. 

The  annual  meeting  of  the  Metropolitan  Company  will  shortly 
take  place  and  a  dividend  will  be  voted,  particulars  of  which  can 
not  be  given  until  the  next  letter. 

The  great  success  of  the  Metropolitan  lines  has  once  more  been 
echoed  by  the  recent  resolutions  at  the  annual  general  meeting  of 
the  Cie  Generale  des  Omnibus  and  similar  or  allied  companies.  The 
Cie  Generale  des  Omnibus  held  its  annual  general  meeting  on 
March  31,  1903,  and  the  situation,  as  explained  by  the  president, 
appeared  very  gloomy.  The  company  intends  to  change  its  policy 
and  holds  out  some  rather  encouraging  prospects  for  the  immedi- 

ate future.  The  president  explained  that  the  advent  of  the  "Tram- 
ways de  Penetration"  (lines  obtaining  franchise  to  ha\'e  their  term- 
inus in  Paris  on  condition  that  they  connected  outlying  districts 

with  the  city)  have  already  atTected  the  profits,  when  the  Metropoli- 
tan exploitation  commenced  and  immeditely  began  to  eat  into  the 

already  diminished  receipts.  The  latter  competition  soon  developed 

to  be  the  most  severe,  for  the  Omnibus  Company's  receipts  have 
fallen  from  F.  5,500,000  m  1899,  to  4,900,000  in  1901,  and  finally  to 
4.800,000  in  igo2.  The  year  igoo  cannot  be  included  as  a  fair  basis 
of  comparison,  as  the  Paris  Exposition  caused  the  receipts  to  be 
exceptionally  good. 
From  the  figures  given  it  is  easy  to  see  that  the  Cie  Generale  is 

greatly  concerned  about  its  affairs.  The  expenses  have  somwhai 
been  reduced,  but  the  deficit  for  the  year  in  1901  was  F.  4,316,892, 
which  in  1902  further  increased  to  F.  4,944,038.  The  radical  remedy 
for  this  state  of  affairs  appears  to  be  appreciated  by  the  president, 
who  proposes  to  reconstruct  entirely  the  system  by  abandoning  the 
lines  in  direct  competition  with  the  Metropolitan,  which,  of  course, 
gives  a  more  rapid  and  better  service.  The  Cie  Generale  has 
therefore  prepared  a  project  to  be  submitted  to  the  city  authorities, 
and  which  proposes  the  creation  of  a  number  of  new  lines  connect- 

ing the  main  arteries  of  transportation.  These  lines  are  primarily 
intended  as  feeders  to  the  Metropolitan.  The  scheme  will  also 
have  to  be  submitted  to  the  authorities  who  originally  granted 
the  franchises  to  the  company. 

It  will  also  be  remembered  that  the  company  considers  that  it 
has  certain  grievances  against  the  City  Council  which  after  grant- 

ing franchises  to  the  surface  lines  for  a  monopoly  of  the  transporta- 
tion in  the  city,  has  since  allowed  the  Metropolitan  Railway  Com- 

pany and  other  tramway  companies  (Tramways  de  Penetration) 
to  run  a  competitive  service.  The  case  comes  on  for  hearing  on 
May  5,  but  it  is  impossible  to  foresee  the  outcome.  The  result  may 
be  that  an  arrangement  will  be  reached,  by  means  of  which  the  Cie 
Generale  will  have  free  franchise  for  the  execution  of  their  new 
plans  above  outlined. 

The  traffic  of  the  Cie  Generale  is  still  large,  and  the  total  number 
of  passengers  carried  in  1902  was  262,400,000.  and  in  1901,  267,- 
000,000. 

As  foreshadowed  in  my  previous  letter  the  rates  of  the  Cie  de 
I'Est  Parisien  have  been  raised.  Other  companies,  believing  them- 

selves affected  by  similar  conditions,  are  trying  to  obtain  the 
same  privileges  in  respect  to  fares.  Not  only  is  an  increased  fare 
asked  for,  but  a  reduction  in  schedule  and  the  substitution  of 
larger  cars  for  the  present  ones. 
A  curious  experiment  has  been  made  of  the  relative  commercia! 

speed  of  the  Metropolitan  road  over  those  offered  by  the  omni- busses  and  tramways  over  the  same  routes.  The  match  was  made  for 
the  route  Etoile  to  Place  de  la  Nation,  and  back  by  the  line  No.  2 
around  the  outer  boulevards,  a  length  of  about  20  km  by  the  Metro- 

politan lines.  Two  journalists  arranged  the  match  and  the  time  was 
to  include  that  spent  in  actual  travel,  and  the  delays  owing  to 
tranfers,  etc. 

The  man  taking  the  trainway  route  left  the  Etoile  at  2.53  p.  m. 
and  reached  that  point  on  his  return  at  4.57  p.  rn.  On  the  other 

hand,  the  Metropolitan  traveler  started  at  3  o'clock  from  the  Etoile and  arrived  at  La  Nation  at  3.24,  making  24  minutes  for  the  entire 
distance  of  8.7  km.  The  total  number  of  stops  was  14,  and  the 
I'vcragc  duration  of  stop  was  12  seconds,  giving  a  commercial  speed 
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of  21.8  km  per  hour.   The  total  stopping  time  was  14  x  12  equals  168 
seconds,  equals  2  minutes  and  8  seconds,  which,  deducted  from  the 
total  time  of  24  minutes,  gives  an  actual  running  time  of  21  minutes 
and  24  seconds,  corresponding  to  a  running  speed  of  about  24  km 
an  hour  for  the  distance  of  8.7  km.  The  acceleration  averaged  45 
cm  per  second  per  second,  and  the  maximum  speed  varied  between 
45  to  50  km  per  hour.  Coming  back  by  the  outer  boulevards,  he  lost 
some  time  by  delays,  but  finally  arrived  at  the  Etoile  at  4.15.  The 
net  result,  as  will  be  seen,  was  2  hours  and  4  minutes  for  the  tram- 

way and  omnibus  rider,  and  i  hour  and  15  minutes  for  the  Metro- 
politan man.  The  experiment  is  merely  cited  as  an  interesting  illus- 
tration of  the  results  and  benefits  accruing  to  the  traveling  public 

by  reason  of  Metropolitan  lines  and  easily  explains  the  fact  that 
large  numbers  of  passengers  prefer  to  make  the  large  detour 
afforded  by  the  junction  at  one  or  other  of  the  terminii  of  line  No. 
_',  rather  than  take  the  slower  and  more  cumbrous  route,  even  if 
more  direct,  offered  by  tramway  and  omnibus. 

STATE  CONTROL  IN  MICHIGAN 

Both  houses  of  the  Michigan  Legislature  have  passed  a  bill  pro- 
viding  that  electric  railways  shall  be  brought  under  the  control  of 
the  Commissioner  of  Railroads  to  the  same  extent  and  in  the  same 
manner  that  steam  railroads  are  now  controlled.  This  bill  was 
not  given  immediate  effect,  and  will,  therefore,  not  become  a  law 
until  ninety  days  after  the  adjournment  of  the  Legislature,  which 
will  make  it  effective  about  Sept.  i. 
The  bill  provides  that  the  Railroad  Commissioners  shall  have 

complete  authority  to  investigate  the  operation  and  managements 
of  companies  as  regards  their  interests  of  the  public;  that  power 
shall  be  given  the  Railroad  Commissioners  to  subpoena  witnesses: 
that  complete  power  to  making  critical  examination  of  properties 
and  ordering  changes  shall  be  given  the  commissioners ;  that  the 
Railroad  Commissioners  shall  be  given  authority  to  designate  the 
precautions  that  shall  be  taken  to  prevent  accidents  at  crossings. 

ELECTRIC  RAILWAY  PROGRESS  IN  CENTRAL  NEW  YORK 

The  Utica  &  Mohawk  Valley  Railway  Company,  which  runs 
through  Rome,  Ilion,  Little  Falls,  Frankfort,  Herkimer  and  other 
New  York  towns,  has  become  so  popular  that  propositions  are  now 
on  foot  to  double-track  the  lines  in  Ilion  and  Mohawk.  As  an 
illustration  of  the  decrease  of  trafific  on  the  steam  lines,  it  is  said 

that  the  New  York  Central  Railroad's  train  No.  74,  which  passes 
through  Little  Falls  at  7.49  p.  m.  brought  191  passengers  to 
Little  Falls  on  the  Sunday  night  previous  to  the  opening 
of  the  electric  railway.  The  same  train  brought  just  five  people 
on  a  recent  Sunday.  In  consequence  of  this  great  decline,  the  New 
York  Central  Railroad  decided  that  it  would  be  useless  to  spend  the 
$10,000  which  had  been  appropriated  for  building  a  new  station  in 
Little  Falls.  The  "busmen"  in  the  towns  have  also  been  hard  hit 
by  the  invasion  of  the  trolley,  which  has  taken  their  interurban 
business.  

BROCKTON  &  PLYMOUTH  FOLDER 

A  neatly  printed  and  well-arranged  advertising  folder  has  just 
been  issued  by  the  Brockton  &  Plymouth  Street  Railway  Company, 
of  Massachusetts.  It  succinctly  describes  the  attractions  of  its 
route  through  one  of  the  prettiest  South  Shore  regions  of  the 
State,  and  is  well  supplied  with  half-tone  cuts  of  the  noted  monu- 

ments, burying  grounds,  halls,  rocks  and  hills  of  Duxbury  and 
Plymouth.  Reproductions  of  famous  Pilgrim  pictures  are  also  in- 

cluded, and  there  is  an  excellent  map  of  the  road  opening  flat  in 
the  middle  of  the  folder,  which  is  about  3^  ins.  x  6^  ins.,  and  well- 
fitted  to  the  pocket.  An  attractive  time-table  is  printed  at  the  end 
of  the  folder,  preceded  by  several  artistic  illustrations  of  the  May- 

flower Grove  Park,  which  is  located  on  the  main  line  in  the  town 
of  Pembroke,  some  13  miles  from  Plymouth.  The  summer  sched- 

ule goes  into  effect  June  15. 
- —  

A  PLEA  FOR  COURTESY 

Three  signs  have  been  conspicuously  hung  over  the  platforms  of 
the  Sullivan  Square  Terminal  in  Boston,  each  reading  as  follows : 
Notice :  Running  against  others,  pushing  or  other  disorderly  con- 

duct is  prohibited.  Passengers  must  conduct  themselves  with  due 
regard  to  the  rights  and  safety  of  others. 

Some  125,000  people  per  day  transfer  between  the  elevated  and 
surface  lines  at  this  station,  and  it  is  undoubtedly  true  that  the 

hanging  of  these  signs  has  already  improved  the  traveling  public's 
manners  to  a  marked  degree,  and  eliminated  many  unpleasant  per- 

sonal encounters.  Similar  signs  might  be  posted  in  certain  other 
cities  to  advantage. 

AN  INTERURBAN  SYSTEM  BETWEEN  MADISON  AND  FOND 
DU  LAC,  WIS. 

Three  years  ago  the  Wisconsin  Midland  Railroad  Company  was 
incorporated  for  the  purpose  of  constructing  an  electric  railway 
from  Berlin  north  via  Weyauwega  to  New  London,  with  branches 
from  Weyauwega  to  Waupaca  and  from  Poysippi,  on  the  main 
line,  to  Pme  River.  The  route  traversed  a  very  rich  farming  sec- 

tion isolated  from  all  steam  raikoads  or  other  shipping  facilities, 
and  also  was  a  cut-off  for  a  large  passenger  business  both  north 
from  Berlin  and  south  from  the  northern  part  of  Waupaca  County 
to  Waupaca,  the  county  seat.  Failing  to  get  this  company  financed, 
the  promoters  concluded  to  go  farther  south  to  start  a  system 
that  would  ultimately  be  extended  to  cnver  the  same  route  pro- 

posed by  the  Wisconsin  Midland. 
Last  August  the  Madison  &  Northeastern  Railroad  Company 

was  incorporated  to  build  this  road.  This  company  has  just  com- 
pleted a  survey  from  Madison  to  Fond  du  Lac,  and  has  profile 

completed  of  the  same.  The  distance  between  the  city  limits  of 
the  two  cities  is  67  7-10  miles.  All  franchises  have  been  secured, 
and  the  last  of  the  right-of-way  grants  are  being  closed.  The  road 
will  follow  the  old  military  road  from  Madison  to  Fond  du  Lac, 
and  is  almost  an  air  line.  The  private  right  of  way  adjacent  to 
the  highway  will  be  secured,  the  line  taking  the  center  of  the 
street  through  the  cities  of  Waupun,  Beaver  Dam,  Columbus  and 
the  village  of  Sun  Prairie,  and  traffic  arrangements  being  made 
with  the  Madison  Traction  Company,  of  Madison,  and  the  Fond 
du  Lac  Street  Electric  Railway  &  Light  Company,  of  Fond  du 
Lac,  to  enter  those  cities  over  the  lines  of  the  local  companies. 
This  route  is  the  only  one  out  of  Madison  not  covered  by  a  steam 
railroad,  as  all  roads  leading  south  from  the  Fox  River  Valley 
make  toward  Milwaukee,  and  all  traffic  between  the  Fox  River 
Valley,  as  well  as  the  towns  along  the  line,  to  reach  Madison  must 
go  by  way  of  Watertown  or  Jefferson  Junction.  This  does  not 
permit  a  round  trip  being  made  the  same  day,  if  any  time  is  to  be 
given  to  business  at  the  State  capital.  An  express  car  service  be- 

tween Fond  du  Lac  and  Madison  would  naturally  get  all  the  pas- 
senger business  between  those  points. 

The  Madison  &  Northeastern  Railroad  Company  also  proposes 
to  haul  freight.  It  will  control  its  own  right  of  way  and  is  organ- 

ized under  the  general  railroad  law  of  Wisconsin.  It  has  not  yet 
been  financed,  although  certain  New  York  parties  have  made 
overtures  toward  buying  the  rights,  franchises  and  options  of  the 
company,  all  of  which  were  rejected.  The  promoters  plan  to 
build  the  line  from  Janesville  to  Madison  during  the  present  year. 
The  line  from  Green  Bay  to  Kaukauna  is  now  being  constructed, 
and  with  the  building  of  the  Madison  &  Fond  du  Lac  line  there 
would  be  a  continuous  line  from  Rockford  to  Green  Bay.  Two 
other  branches  proposed  by  the  Madison  &  Northeastern  Railroad 
Company  lead  out  of  Waupun,  one  an  air  line  to  Oshkosh,  the 
other  via  Ripon  to  Dartford,  the  great  Green  Lake  summer  re- 

sort, and  thence  to  Berlin. 

ELECTRIC  SPEED  COUNTER 

The  Allgemeine  Elektricitats-Gesellschaft,  of  Berlin,  Germany, 
has  just  brought  out  a  novel  device  for  measuring  electrically  the 
speed  of  railway  trains,  or  the  peripheral  speed  of  any  machine. 

This  apparatus  consists  of  a  small  generator,  the  terminals  of 
which  are  connected  with  a  voltmeter.  For  speeds  greater  than 
600  r.  p.  m.  the  shaft  of  the  machine  whose  speed  is  to  be 
measured  is  connecte.d  to  the  small  generator  by  a  flexible 
coupling.  Gearing  or  belting  is  required  for  speeds  less  than  600 
r  p.  m.  In  railway  cars  the  connection  can  be  made  directly  to 
the  armature  shaft  or  by  gearing  to  the  car  axle. 

If  desired  the  indications  can  be  read  in  a  number  of  places 
simultaneously  by  making  additional  connections  to  the  generator 
teiminals.  This  device  is  made  for  either  direct  or  alternating 
current. 

 • 

NEW  ORLEANS  STREET  RAILWAY  MATTERS 

There  are  indications  that  some  interesting  arrangements  are 
being  made  in  connection  with  the  New  Orleans  traction  systems. 
As  stated  in  a  recent  issue,  Elwyn  C.  Foster,  manager  of  the  Massa- 

chusetts Electric  Companies,  has  accepted  an  offer  made  him  by 
the  board  of  directors  of  the  New  Orleans  Railways  Company,  to 
assume  the  management  of  that  company  within  a  few  weeks,  and 
v/ith  him,  on  his  recent  visit  to  New  Orleans,  were  H.  Hobart 
Porter,  Jr..  and  Francis  Blossom,  of  Sanderson  &  Porter,  engi- 

neers and  contractors,  of  New  York,  who  are  still  in  the  city. 
Mr.  Foster  is  said  to  have  expressed  the  opinion  that  the  prop- 
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erty  is  one  of  the  best  in  the  country,  particularly  as  to  its  road- 
bed and  rolling  stock.  Certainly  great  credit  is  due  the  manage- 

ment of  the  company  and  its  employees  for  the  efficient  manner 
in  which  the  crowds  attending  the  convention  of  the  United  Con- 

federate Veterans  were  handled.  It  is  estimated  that  75,000  to 
100,000  visitors  were  brought  to  New  Orleans  last  week  by  steam 
railroads,  and  the  New  Orleans  Railways  Company  carried,  with- 

out any  serious  accidents,  over  300,000  passengers  daily  during  the 
convention,  a  number  substantially  equivalent  to  the  population 
of  the  city. 

NINETY  NINE- YEAR  FRANCHISE  LAW  MUST  BE  CONSIDERED 

In  a  letter  of  instruction  to  the  board  of  receivers  of  Union  Trac- 
tion, West  and  North  Chicago  Street  Railroad  Companies,  Judge 

Peter  S.  Grosscup,  of  the  United  States  Circuit  Court,  discussed 

the  so-called  ninety-nine-year  act  in  its  relation  to  the  court's  func- tions as  conservator  of  the  properties.  The  letter  was  prepared  at 
the  request  of  R.  R.  Covin,  James  H.  Eckels  and  Marshall  E. 
Sampsell,  who,  as  receivers,  asked  Judge  Grosscup  for  advice  in 
settling  the  franchise  problem  Judge  Grosscup  instructs  the  re- 

ceivers to  appear  before  him  June  18  to  present  the  court  :n  a  peti- 
tion all  the  facts  obtainable  relative  to  the  ninety-nine-year  act,  also 

to  "invite  the  bondholders,  the  railway  companies  and  the  city  to 
supply  such  facts  as  they  may  think  helpful,  and  to  take  part  in  the 
discussion."   The  text  of  the  letter  follows  : 

Chicago,  May  27,  1903. 
To  Messrs.   Rafael  R.  Covin,  James  H.  Eckels  and  Marshall  E.  Sampsell, 

Receivers: 
Referring  to  paragraph  33  of  your  petition  for  instructions,  filed  May  14, 

and  to  the  conversation  this  morning  respecting  the  attitude  to  be  taken  by 
the  receivers  in  the  pending  negotiations  for  franchise  extensions,  I  have,  on 
reflection,  thought  it  best  to  put  my  directions  into  permanent  form. 

The  property  of  the  street  railway  companies,  in  the  hands  of  the  court,  is 
there  for  conservation.  You  are  in  this  matter  the  trustees  of  the  court.  The 
real  parties  interested,  whose  interests  must  never  be  lost  sight  of,  are  the 
bondholders,  the  stockholders  and  the  public;  ths  bondholders  as  the  people 
who  largely  have  furnished  the  capital;  the  stockholders  as  the  people  fur- 

nishing a  part  of  the  capital  and  interested  in  its  management,  and  the  public 
as  owner  of  the  streets,  and  affected  in  one  of  its  deepest  concerns  by  the 
cliaracter  of  street  railway  service  given.  To  the  extent  that  each  of  these 
jiarties  is  interested  in  the  pending  negotiations  yo  i  as  receivers  are  interested, 
and  as  between  them  your  attitude  should  be  one  of  impartiality  and  strict 
justice. 
Though  in  the  negotiations  pending  there  are  questions  of  the  amount  and 

form  of  compensation  to  the  city,  of  the  unification  of  the  railway  systems 
and  service  and  of  street  maintenance,  etc.,  the  chief  interest,  I  am  told,  cen- 

ters about  the  act  of  1865,  known  as  the  99-year  act,  and  its  waiver  by  the 
street  railway  interests  as  a  prerequisite  to  negotiations.  I  have  gone  far 
enough  into  the  subject  to  have  ascertained  that  the  first  street  railways  of 
Chicago  were  sought  to  be  installed  under  an  ordinance  of  the  city  granting 
franchises  in  the  streets,  passed  in  1858;  that  the  power  of  the  city  to  grant 
such  franchise  being  questioned,  an  act  was  passed  by  the  Legislature  in  1859 
validating  such  ordinance,  and  that  the  act  of  1865  amended  this  act  of  1859  in 
no  respect  other  than  to  enlarge  the  franchise  from  one  rvmning  for  25  years 
to  one  running  for  99  years. 

It  would  seem  from  this  that  unless  the  underlying  basis  of  the  street  rail- 
ways' rights  to  be  in  the  streets  at  all  has  been  transposed  so  as  to  arise  now 

from  some  authority  or  legislation  other  than  the  act  of  1859  as  amended  by 
the  act  of  1865,  those  acts  are  still  the  underlying  authority  of  the  street  rail- 

ways to  be  in  the  streets,  as  also  the  basis  of  the  financial  credit  on  which  a 
portion,  and  perhaps  the  larger  portion,  of  their  securities  have  been  sold. 
There  can  therefore  be  no  adequate  conservation  of  the  property  in  the  hands 
of  the  court  that  does  not  keep  this  relative  place  of  the  act  of  1865  clearly  in 
mind.  Indeed,  if  it  be  valid  and  applicable,  the  act  is  fundamental  to  the  rail- 

way companies'  present  vested  property  interests. 
This  is  a  court  of  law.  As  such  it  has  no  rightful  power  arbitrarily  to  give 

to  one  the  property  of  another.  It  is  of  no  consequence  that  the  proposed 
donee  may  be  the  public;  the  function  of  the  court  is  to  protect  rights,  not  to 
confiscate  them  or  make  them  the  subject  of  donation  to  anyone.  If,  there- 

fore, the  act  of  1859,  as  amended  in  1865,  be  valid  and  applicable,  so  as  to  con- 
stitute a  part  of  the  property  rights  of  the  street  railway  owners  and  creditors, 

the  court  cannot  decline  to  enforce  it,  though  every  inhabitant  of  the  city 
may  be  disappointed;  and  if  invalid  the  court  should  not  determine  to  enforce 
it,  though  every  dollar  invested  in  the  railway  securities  may  be  irretrievably 
sunk.  In  this  respect  the  act  of  1859  as  amended  in  1865  stands  in  court  pre- 

cisely as  would  the  grant  of  land  to  a  settler  under  an  act  of  Congress,  or  the 
grant  of  an  invention  to  a  patentee  under  the  patent  laws  of  the  United  States. 
Of  course  the  stockholders  can,  if  they  choose,  relinquish  their  rights  to 

this,  as  to  any  other  claim  of  property;  so  also  the  bondholders,  so  far  as  it 
constitutes  a  part  of  their  securities,  but  the  bondholders  cannot  relinquish 
for  the  stockholders,  nor  the  stockholders  for  the  bondholders;  nor— and  this 
is  the  point  that  concerns  you— the  court  for  either  or  both.  Only  in  case  the 
act  is  invalid,  or  is  no  longer  applicable,  can  the  court  disregard  it  as  an  asset, 
;ilong  with  other  assets,  to  be  conscientiously  conserved. 

I  am  told  that  the  act  of  1865  is  challenged  as  unconstitutional;  that,  assum- 
ing it  to  be  constitutional,  the  street  railway  companies  in  the  ordinances 

since  rjccepted,  and  in  their  other  dealings  with  the  city,  have  waived  this  act 
as  the  basis  of  their  rights  in  the  streets,  and  that  it  is  denounced  as  vicious 
and  as  having  been  procured  by  bribery  and  fraud.    Of  the  latter,  of  course  I 

can  as  a  court  of  law  take  no  notice.  The  act  stands  in  the  official  statutes 
unrepealed  ana  unannuUed.  To  the  eye  of  the  la*  it  is  an  existing  law  of  the 
land  as  much  so  as  the  laws  creating  the  offices  of  Mayor  and  Alderman.  Nor — 
laying  aside  for  the  moment  the  eye  of  the  law — do  I  believe  that  an  informed 
public  insists  upon  subjecting  nearly  forty  years  after  the  event  innocent  in- 

vestors to  "revenge  and  retribution,"  such  possibly  as  ought  to  have  overtaken 
the  men  who  passed  these  measures  through  the  General  Assembly  of  1865. 

But  the  contentions  that  the  act  is  unconstitutional,  and  that,  assuming  its 
constitutionality,  it  has  been  waived  by  the  street  railway  companies  in  their 
former  dealings  with  the  city,  are  subjects  for  legitimate  and  controlling  in- 

quiry. The  questions  thus  raised  lie  at  the  basis  of  the  court's  duty  respecting 
the  property  intrusted  to  its  care.  They  must  be  settled,  in  the  mind  of  the 
court  at  least,  before  the  full  length  of  its  protecting  arm  can  be  intelligently 
used.  I  therefore  instruct  you  to  prepare  a  petition  bringing  to  the  court  all 
the  facts  respecting  this  issue.  I  instruct  you  also  to  invite  the  bondholders, 
the  railway  companies  and  the  city  to  supply  such  facts  as  they  may  think 
helpful,  and  to  take  part  in  the  discussion  which  i  set  down  for  June  18  next 
at  10  o'clock  a.  m.  1  will  hear  all  or  either  of  these  interests  without  the 
entry  of  an  appearance,  and  with  the  stipulation  that  no  jurisdiction  to  enter 
any  order  shall  be  predicated  upon  their  participation  in  the  discussion.  I 
will  make  it  an  occasion  simply  of  the  court  seeking  for  its  own  guidance 
light  from  every  source  from  which  light  is  obtainable. 

I  take  it  for  granted,  of  course,  that  no  one  misunderstands  the  duty  of  the 
court  as  custodian  of  the  property  rights  of  the  street  railways,  in  case  the  act 
is  believed  to  be  valid,  or  underestimates  the  power  of  the  court  to  command 
all  the  resources  of  the  Federal  government  in  the  performance  of  such  duty; 
for  adequately  to  protect  property  in  the  custody  of  the  court  in  accordance 
with  its  own  judgment  as  to  what  is  in  actual  custody  is,  until  modified  by 
tlie  controlling  order  of  some  higher  court,  an  exercise  of  the  court's  power, .is  much  so  as  would  be  the  enforcement  of  its  formal  order  or  decree.  If  the 
parties  wish — but  only  in  case  they  so  wish — a  movie  of  intervention  could  be 
devised  that  would  get  the  quick  judgment  of  this  court  in  a  formal  order 
which,  appealable  to  the  Supreme  Court,  could  be  heard  by  that  court  in  the 
coming  autumn.  This  might  be  a  desirable  way  to  determine  the  questions, 
for  one  thing  seems  certain,  that  unless  waived  by  the  parties  who  respectively 
have  the  sole  right  of  waiving  the  whole  inquiry  lespecting  the  application  of 
the  act — an  inquiry  clearly  involving  Federal  questions — must  ultimately  reach 
the  Supreme  Court  of  the  United  States,  either  through  error  prosecuted  from 
the  State  Supreme  Court  or  an  appeal  from  the  court. 

I  have  thus  far  confined  myself  to  the  strict  legal  rights  of  the  parties.  The 
court  is  not,  however,  without  power  to  look  at  the  practical  side  of  the  situa- 

tion, and  take  such  a  hand  in  the  reorganization  of  the  street  railway  com- 
panies as  would  subserve  their  interest  and  the  interests  of  the  public.  The 

public  interest,  as  I  conceive  it,  looks  to  speedy  settlement  of  the  street  car 
situation — to  a  settlement  that  will  embody  in  one  system  all  the  lines  to  be 
operated,  thus  insuring  universal  transfers,  modern  equipment  and  the  highest 
character  of  service.  A  hitch  now  over  the  act  of  1S65  may  leave  many  of  the 
principal  streets  in  the  occupation  of  the  old  companies.  Should  other  com- 

panies be  installed  in  the  streets  not  thus  occupied  there  would  be  war  instead 
of  peace:  gradual  dismemberment  instead  of  unification;  makeshifts  in  equip- 

ment instead  of  the  high  character  of  equipment  and  service  desired.  Such 
are  some  of  the  dangers  of  a  controversy  to  the  city. 
The  dangers  to  the  companies  are  not  less  manifest.  Pending  final  determi- 

nation the  court  would  certainly  require  them  greatly  to  improve  their  ser- 
vice— a  requirement  that  would  involve  the  putting  of  considerable  fresh 

money  at  the  hazard  of  lawsuit;  and  if  the  act  of  1865  were  ultimately  declared 
invalid  it  might  be  then  too  late  to  get  such  extensions  as  their  interests 
needed.  The  situation  as  an  entirety  is  one  of  those  that  skilled  business  men 
usually  settle  by  unacrimonious  discussion  and  concessions. 

But,  this,  primarily,  is  the  concern  of  the  city  on  one  side  and  the  bond 
holders  and  shareholders  on  the  other,  and  unless  invited  into  it,  in  the  belief 
that  the  court  might  aid  in  bringing  about  a  just  and  prompt  settlement,  you 
will  not  intrude.  Peter  S.  Grosscup. 

  

DECISION  AGAINST  AN  ACCIDENT  FAKIR 

A  damage  suit  for  $30,000  brought  against  the  Cleveland  Electric 
Railway  Company  by  Frank  Lieblang,  of  Cleveland,  for  malicious 
l-rosecution  on  the  part  of  the  company,  was  settled  in  favor  of  tht 
defendant  in  the  Common  Pleas  Court  at  Elyria,  a  few  days  ago. 
The  suit  was  the  outcome  of  a  series  of  incidents  which  attracted 
considerable  attention  in  the  street  railway  field  in  1901.  It  was 
reported  that  Lieblang  was  a  professional  tumbler;  that  he  had 
pretended  to  be  hurt  in  several  cities,  and  that  as  a  result  of  his 
dexterity  in  feigning  injuries  he  had  been  enabled  to  collect  dam- 

ages from  a  number  of  street  railway  companies. 
Lieblang  appeared  in  Cleveland  and  the  Cleveland  Electric  Rail- 

way Company  detailed  a  detective  to  follow  him  and  watch  his 
methods.  Either  with  or  without  the  consent  of  the  company 
(this  point  was  one  of  the  chief  controversies  in  the  suit  above 
mentioned)  the  detective,  a  Mr.  Hosman,  became  an  understudy  to 
Lieblang,  and  was  instructed  to  the  art  of  failing  from  a  car  and 
feigning  injuries  which  would  deceive  physicians.  It  is  claimed  a 
partnership  was  effected,  and  Hosman  had  "accidents"  in  New 
York,  Cleveland,  and  Detroit.  In  each  case,  it  is  claimed,  Lieblang 
was  on  the  car  and  exhibited  the  greatest  consideration  toward  thd 
"unfortunate  stranger."  He  called  ambulances  and  physicians  ana 
then  endeavored  to  effect  settlements  with  the  companies.  At 
Detroit,  the  Detroit  United  Railway  settled  for  $200  and  then 
had  Lieblang  arrested  for  obtaining  money  under  false  pretenses. 
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Hosman  appeared  as  one  of  the  chief  witnesses  for  the  plaintiff. 
But  for  some  reason  or  other  the  case  was  permitted  to  drag  and 
finally  Lieblang  was  discharged. 

Lieblang  then  brought  suit  against  the  Cleveland  Electric  Rail- 
way, charging  malicious  prosecution  and  conspiracy  with  the 

Detroit  Company.  He  obtained  a  change  of  venue  to  Lorain 
County,  claiming  he  could  not  get  a  fair  trial  in  Cleveland.  After 
hearing  the  testimony,  the  Lorain  County  Court  directed  the  jury  to 
hring  in  a  verdict  for  the  company.  The  chief  contention  of  the  court 
was  that  the  prosecution  instituted  in  Detroit  was  not  a  transaction, 
that  would  come  vi^ithin  the  scope  of  the  authority  of  either  the 

attorney  or  the  claim  agent  of  the  defendant  company,  without  au- 
thority for  its  institution  from  the  defendant.  Further,  it  was  held 

that  no  evidence  had  been  brought  to  show  that  the  company  had 
authorized  an  act  of  this  character.  Aside  from  this  point,  the 
court  expressed  the  opinion  that  the  matter  in  Detroit  was  clearly 
a  fake,  since  by  his  own  testimony  Lieblang  admitted  this  was  the 
third  time  he  had  seen  Hosman  fall  from  a  car,  although  he 
claimed  to  suppose  it  was  a  bona-fide  accident.  In  three  cities  he 
had  "happened"  to  be  on  the  car  from  which  Hosman  fell  and  had 
seen  this  man  get  up  after  his  second  fall  within  a  dav  or  two. 
Lieblang  also  admitted  that  he  received  one-half  of  the  Detroit 
money.  In  consideration  of  these  points  the  court  said  he  felt  justi- 
fiL-d  in  instructing  the  jury  to  render  for  the  defendant. 

PROGRAMME  OF  THE~MECHANICAL  &  ELECTRICAL ASSOCIATION  CONVENTION 

The  official  programme  of  the  convention  of  the  American  Rail- 
way ]\lechanical  &  Electrical  Association  at  Saratoga  Sprmgs  next 

September  has  been  settled  upon  and  announced  by  President 
Farmer.  The  convention  will  be  held  on  Sept.  i  to  4,  and  sessions 
will  be  held  both  morning  and  afternoon  of  the  first  day,  and  in  the 
mornings  of  the  preceding  days.  The  following  papers  are  being 
prepared : 

"Care  and  Maintenance  of  Car  Bodies,"  by  C.  F.  Baker,  superin- 
tendent of  motive  power  and  machinery,  Boston  Elevated  Rail- 

way, Boston. 

'Tmproveinents  in  Street  Car  Motors,"  by  E.  W.  Olds,  superin- 
tendent of  rolling  stock,  Milwaukee  Electric  and  Light  Co.,  Mil- 

waukee. 

"The  'M'  Type  of  Control,"  by  W.  O.  Mundy,  Master  ̂ rechanic, 
St.  Louis  Transit  Company,  St.  Louis,  Mo. 
"Use  and  Abuse  of  Controlling  Mechanism,"  by  D.  F.  Carver, 

chief  engineer,  the  Cleveland  Electric  Railway  Company.  Cleveland, 
Ohio. 

"Shop  Kinks,"  by  H.  H.  Adams,  superintendent  of  shops,  the 
United  Railways  and  Electric  Company,  Baltimore,  Md. 

"Car  Shop  Practices,"  by  Alfred  Green,  master  mechanic, 
Rochester  Railway  Company,  Rochester,  N.  Y. 

C.  C.  Lewis,  chief  engineer  of  the  Schenectady  Railv/ay  Com- 
pany, and  Herschel  A.  Benedict,  electrical  and  mechanical  engineer 

of  the  United  Traction  Company  of  Albany,  have  been  appointed 
to  act  on  the  local  committee  of  the  association. 

The  association  has  now  seventy-five  members  enrolled,  counting 
active,  honorary,  associative  and  junior,  and  a  successful  convention 
is  assured. 

The  association  will  issue,  about  Aug.  i,  a  notice  concerning  rail- 
road rates,  etc.,  which  will  be  mailed  to  all  members. 

WALKOVER  SEATS  IN  EUROPE 

G.  D.  Peters  &  Company,  of  London,  have  recently  added  to 
their  already  large  business  a  new  department,  that  of  seats  for 
steam  and  electric  cars.  Arrangements  have  been  made  by  the 
firm  with  the  Hale  &  Kilburn  Manufacturing  Company,  of  Phila- 

delphia, whereby  the  latter  company  will  manufacture  the  various 
seats  held  under  Messrs.  Peters'  patents,  while  Messrs.  Peters  will 
act  as  sole  selling  agents  for  the  seating  manufactured  by  the  Hale 
&  Kilburn  Company.  A  large  showroom,  occupying  the  whole 
floor  in  Messrs.  Peters'  offices  and  work  at  Moorfields.  E.  C,  has 
been  devoted  to  the  exhibition  of  numerous  samples,  and  (he 
department  is  under  the  management  of  S.  Seymour  Follwell,  who 
has  a  wide  acquaintance  with  the  methods  of  car  seating,  both  in 
Great  Britain  and  the  United  States. 

As  was  stated  in  the  issue  for  May  23,  Messrs.  Peters  have  been 
fortunate  in  introducing  the  Hale  &  Kilburn  seating  in  the  new 
electric  trains  which  have  been  built  for  the  District  Railway  under 
the  supervision  of  the  well-known  engineer  J.  R.  Chapm.an. 

Both  the  reversible  and  the  "Walkover"  types  of  car  reat  have 
also  been  adopted  by  the  Lancashire  and  Yorkshire  Railway  for 
their  new  electric  cars,  and  are  under  consideration  by  many  other 
prominent  railways  and  tram  companies  in  the  United  Kingdom. 

A  LONG  LEGAL  BATTLE  ENDED 

By  a  decision  of  the  Supreme  Court,  of  Pennsylvania,  just 
handed  down,  the  Croydon  controversy  is  settled  for  good  and  all 
time,  after  a  legal  battle  which  has  lasted  for  more  than  seven 
years,  and  cost  thousands  of  dollars.  The  Bristol  &  Neshaminy 
Elevated  Railroad  Company  may  now  complete  its  overhead  struc- 

ture and  operate  cars  over  the  same,  thus  closing  the  only  break 
between  Philadelphia  and  New  York.  For  more  than  seven  years  a 
stage  coach  has  been  run,  first  for  a  mile  and  later  for  a  distance  of 
2000  ft.  between  the  connecting  ends  of  the  Philadelphia,  Bristol  & 
Trenton  Street  Railway.  The  overhead  structure  is  partly  placed, 
and  the  balance  will  be  in  position  very  shortly,  so  that  it  will  be 
possible  to  run  cars  from  the  center  of  Trenton  to  the  center  of 
Philadelphia,  so  far  as  track  connections  are  concerned.  A  break 
of  100  ft.  in  Morrisville  will  be  closed  about  the  same  time,  as  the. 
Pennsylvania  Company  will  then  be  running  over  its  new  tracks, 
permitting  the  Philadelphia,  Bristol  &  Trenton  Company  to  con- 

nect its  tracks  with  those  of  the  Yardley,  Morrisville  &  Trenton Company. 

In  handing  down  the  decision.  Justice  Potter,  of  the  Supreme 
Court,  holds  that  Henry  L.  Gaw.  Jr.,  and  the  Pennsylvania  Rail- 

road Company  have  no  grounds  upon  which  to  base  their  appeal, 
and  as  a  consequence  the  appeal  is  dismissed  with  the  costs  upon 
the  appellants.  The  court  holds  that  the  Bristol  &  Neshaminy 
Elevated  Railway  Company  is  a  perfectly  legal  corporation  under 
tlie  Focht-Emery  Act,  of  June  7,  1901,  and  thereore  entitled  to 
build  the  road,  securing  land  through  the  right  of  eminent  domain. 
It  is  just  possible  that  the  elevated  structure  may  never  be  com- 

pleted, as  it  would  seem  to  be  the  best  thing  for  Mr.  Gaw  and  the 
Pennsylvania  Railroad  Company  if  they  would  agree  to  a  surface 
railroad,  and  thus  obviate  the  necessity  of  an  elevated  structure 
alongside  a  country  highway,  on  a  level  plain,  which  will  ser\'e 
the  purpose  stated  by  Judge  Yerkes,  in  his  opinion  when  he 
dissolved  the  preliminery  injunction,  in  which  he  said: 

"There  is  no  reason  why  the  Legislature  of  1901  may  not  enjoy 
the  honor  of  a  memorial  to  its  genius  for  franchise  legislation, 
through  the  beautiful  mechanical  contrivance  proposed  to  be  erected 
at  Croydon.  There,  suspended  in  mid-air,  without  an  apparent 
purpose,  according  to  the  contestant,  it  will  forever  commemorate 
our  commonwealth  at  the  acme  of  its  greatness,  in  corpor.ite  crea- 

tions, and  there  upon  line  of  the  greatest  of  them  all,  it  will  meet 
the  wondering  gaze  of  the  countless  thousands  who  speed  by  be- 

tween the  great  capitals  of  the  Western  world.  The  ruins  of  the 
temple  upon  the  Acropolis  bear  testimony  to  the  learning  and  re- 

finement of  the  Athenians,  and  the  Column  Vendome  displays  the 
prodigious  greatness  in  the  war  of  Napoleon.  Why  mav  not  the 
Neshaminy  Elevated  Railway  have  some  such  purpose.  ?" 
The  fight  between  the  steam  and  electric  railway  companies  has 

Deen  a  bitter  one.  It  first  began  in  1895,  when  the  Philadelphia, 
Frankford  &  Bristol  Street  Railway  reached  the  lands  of  Henry  L. 
Gaw,  Jr.,  at  Croydon.  Mr.  Gaw  secured  an  injunction,  as  did  also 
the  Pennsylvania  Railroad  Company,  preventing  the  electric  rail- 

way company  from  completing  the  break  of  half  a  mile  between  the 
Croydon  and  Bristol  ends  of  the  line,  and  also  preventing  the  oper- 

ation of  the  half-mile  of  track  in  front  of  the  Negus  Estate.  For  a 
time  power  was  secured  from  the  Newtown  Street  Railway  Com- 

pany for  the  operation  of  the  Bristol  end,  but  an  injunction  stopped 
that,  and  for  five  years  a  horse  car  did  duty  over  that  2  miles  of 
track,  while  a  stage  coach  transferred  the  passengers  over  the  break. 
Eight  charters  were  secured,  the  last  of  which  was  the  Bristol  & 
Bridgewater  Railroad  Company.  A  right-of-way  was  condemned 
and  the  case  fought  through  all  the  courts  to  a  successful  finish 
when  the  Focht-Emery  Act  was  passed,  and  by  this  act  ii  became 
illegal  to  run  cars  from  a  steam  to  an  electric  railroad  track,  or 
vice  versa.  Wilbur  F.  Sadler.  Jr.,  who  made  a  fight  in  Trenton 
for  an  independent  road  the  year  before,  secured  control  of  the  Phil- 

adelphia, Bristol  &  Trenton  Street  Railway,  which  absorbed  the 
Philadelphia,  Frankford  &  Bristol  Street  Railway,  and  he  secured 
the  Bristol  &  Neshaminy  Elevated  Railway  charter.  The  case 
was  fought  through  the  lower  court,  and  Judge  Yerkes  finally 
handed  down  a  decision  in  favor  of  the  elevated  railway,  which  was 
at  once  appealed.  In  the  meantime  a  small  engine  and  generator 
had  been  installed  at  Bristol,  and  the  old  horse  cars  were  aban- 

doned. Later  the  power  house  at  Croydon  was  sold  to  a  power 
company,  and  this  company  in  turn  strung  wires  along  the  high- 

way and  furnished  power  to  the  Bristol  end  of  the  line.  The  Negus 
Estate  compromised  with  the  company,  and  all  but  2000  ft.  of  the 
road  was  put  in  operation.  A  $20,000  bond  was  iiled  with  the 
court  covering  possible  damages  to  the  Gaw  property,  and  part  of 
the  elevated  structure  has  been  constructed,  the  lower  court  having 
refused  to  allow  the  appeal  act  as  a  stay  to  the  building  of  the road. 
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MONTREAL  STRIKE  OVER 

The  strike  of  the  employees  of  the  Montreal  Street  Railway  Com- 
pany was  officially  declared  off  Thursday.  May  27,  and  the  men  in- 

structed to  apply  at  once  for  reinstatement.  The  strike  was  de- 
clared on  Saturday,  May  23,  and  will  go  down  to  record  as  one  of 

the  most  ill-advised  in  the  history  of  street  railroading.  The  men 
were  instructed  to  repudiate  an  agreement  entered  into  after  the 
strike  of  last  February,  simply  that  recognition  of  the  union  might 
be  obtained.  Needless  to  say,  public  opinion  was  entirely  against 
the  men.  The  company  in  a  statement  to  the  public  directly  after 
the  strike  was  declared,  pointed  out  convincingly  how  the  strike  of 
February  had  converted  the  men  from  civil  and  careful  employees 
into  arrogant,  rude  and  careless  servants,  and  how  it  was  almost 
impossible  to  mete  out  proper  punishment.  Some  thirty-six  of  the 
men  refused  to  go  out  when  the  strike  was  declared,  and  it  was 
with  these  men  that  service  was  resumed  rit  once.  On  Sunday, 
the  second  day  of  the  strike,  practically  the  only  attempt  at  violence 
was  made.  The  authorities,  however,  were  equal  to  the  emergency. 
On  Wednesday  150  cars  were  in  regular  operation,  and  the  strikers 
knew  that  the  strike  had  been  broken.  On  Thursday  the  full  com- 

plement of  cars  was  in  operation,  and  the  only  thing  that  remained 
was  for  the  men  to  declare  the  strike  off. 

TOPICS  OF  THE  WEEK 

The  commission  appointed  by  the  Postmaster-General  to  test  a 
device  for  mailing  letters  in  moving  street  cars  has  made  a  favor- 

able report  to  Mr.  Payne,  recommending  the  adoption  of  the  sys- 
tem. Cars  are  fitted  with  a  slot  in  the  side  big  enough  to  admit 

letters  and  packages.  While  the  device  is  constructed  to  receive 
letters  dropped  into  it  at  street  crossings  only  and  when  the  speed 
of  the  car  has  been  momentarily  checked  for  the  purpose,  the 
commission  in  its  report  states  that  on  trial  "it  was  found  that 
letters  could  be  easily  deposited  while  the  cars  were  running  at 
nearly  the  maximum  speed  allowed  on  city  streets." 

A  big,  stout  party  who  had  taken  a  nip  too  often  hung  to  the  strap 
in  the  crowded  car  and  swayed  and  rolled  like  a  balloon.  When 
the  conductor  took  his  fare  he  asked  in  a  tipsy  voice  if  that  car 
passed  Sears  Building.  No,  it  did  not.  Presently  he  inquired 
again  how  near  it  went  to  Sears  Building,  and  still  again  he  begged 
to  be  let  off  as  near  to  that  edifice  as  possible.  The  conductor 
nodded  assent,  but  the  passenger  would  not  be  pacified.  'T  say, 
put  me  of¥  at  Sears  Building!"  "What  do  you  want  with  that 
building?"  rejoined  the  irate  conductor,  jerking  the  bell.  "It 
says  up  there,"  pointing  to  a  card  above  him,  "For  space  in  this  car 
apply  at  Sears  Building."— Boston  Herald. 

An  ambitious  boy  recently  perfected  an  unusual  arrangement 
with  the  Cleveland  &  Southwestern  Traction  Company.  He 
formed  a  paper  route  among  the  residents  along  the  entire  main 
line  from  Cleveland  to  Wellington.  He  takes  the  early  morning 
combination  passenger  and  baggage  car,  and  with  papers  rolled  to 
the  smallest  possible  diameter,  he  manages,  with  an  aim  evidently 
developed  in  the  baseball  field,  to  deliver  papers  near  the  door- 

steps of  the  homes  of  his  patrons.  Portions  of  the  route  are  very 
thickly  settled,  and  with  houses  on  both  sides  of  the  line  and  three 
kinds  of  papers  to  deliver  some  startling  acrobatic  performances 
are  sometimes  witnessed  in  the  baggage  compartment,  particularly 
if  the  car  happens  to  be  somewhat  behind  time. 

The  plan  to  develop  suburban  tracts  by  extending  trolley  lines 
into  them  from  large  cities  has  worked  so  well  that  some  pro- 

moters of  electric  railway  projects  think  it  possible  to  build  towns 
with  a  trolley  system  for  a  starting  point.  The  projectors  of  the 
New  Martinsville,  Sisterville  &  Melbourne  Electric  Railway,  of 
which  Robert  Miller,  of  Pittsburg,  is  the  chief  promoter,  propose 
to  establish  an  industrial  town  at  Paden's  Valley,  4  miles  from 
Sisterville,  W.  Va.  The  land  taken  by  the  company  at  Paden's 
Valley  includes,  it  is  said,  about  200  acres  of  bottom  land,  which 
will  be,  for  the  most  part,  laid  out  into  lots  with  ;i  main  street  paved 
the  entire  length.  The  trolley  enterprise  is  largely  an  advertising 
feature  for  the  real  estate,  but  it  would  seem  to  be  rather  an 
expensive  one. 

year  ago  the  Metropolitan  Company  secured  from  the  city  certain 
franchise  extensions,  in  return  for  which  it  agreed  to  make  stated 
improvements  within  a  limited  time.  Almost  simultaneously  with 
the  granting  of  the  new  franchises  announcement  was  made  of 
the  improvements  to  be  made  to  the  water  works.  The  Journal, 
after  following  the  progress  of  the  work  on  both  improvements  for 

almost  a  year,  says  in  part :  "The  people  own  the  water  works, 
and  it  seems  that  they  should  be  able  to  get  done  with  their  own 
property  whatever  they  want.  Yet,  how  do  the  improvements  that 
have  been  effected  in  the  water  works  compare  with  the  improve- 

ments that  have  been  effected  in  the  street  car  system?  The  street 
car  company  is  almost  through  with  its  improvement  work,  while 
the  city  practically  has  not  got  started.  We  draw  attention  to 
the  contrast  as  an  example  of  how  badly  public  ownership  works 
in  Kansas  City  as  compared  with  private  ownership  under  public 
regulation.  From  the  water  works  system  the  people  get  poor  and 
precarious  service,  which  costs  them  as  much  as,  or  more  than 
it  would  if  the  system  were  in  private  hands ;  and  instead  of  de- 

riving large  sums  in  taxes  from  it  they  are  going  to  have  to  bond 
themselves  to  make  needed  improvements.  From  the  Metropoli- 

tan, on  the  other  hand,  they  get  fairly  good  service  at  a  price  which 
at  least  is  no  greater  proportionately  than  their  water  service  costs 

them  directly ;  they  don't  have  to  vote  bonds  for  the  system's  im- 
provements, and,  in  addition,  the  city,  the  county  and  the  State  all 

get  considerable  sums  of  money  from  it  in  the  form  of  taxes. 
This  combination  of  private  ownership  and  management  and  pub- 

lic control  of  utilities  will,  we  believe,  be  the  system  which  Ameri- 
can municipalities  generally  will  find  it  wisest  and  most  profitable 

to  adopt." 
PERSONAL  MENTION 

Under  the  title,  "Instructive  Municipal  Object  Lesson,"  the 
Kansas  City  Journal  compares  the  management  of  the  Metropoli- 

tan Street  Railway  Company,  of  that  city,  under  private  control, 
v;ith  the  water  works,  owned  and  managed  bv  the  citv.    About  a 

MR.  M.  E.  NASH,  for  several  years  superintendent  of  the  Mil- 
ford  &  Uxbridge  Street  Railway  Company,  of  Milford,  Mass., 
which  includes  five  lines  centering  in  Milford,  has  been  relieved  of 
the  duties  of  that  office  and  appointed  claim  agent  of  the  company. 
General  Manager  E.  W.  Goss,  it  is  understood,  will  personally  look 

after  the  superintendent's  duties,  although  no  positive  announce- ment has  been  made. 

MR.  HENRY  F.  GENTRY,  city  passenger  agent  of  the  Pacific 
Electric  Railway  Company,  at  Los  Angeles,  Cal.,  has  been  appointed 
general  passenger  agent  of  the  system.  The  office  is  newly  created 
and  is  rendered  absolutely  necessary  by  the  company's  rapidly- 
growing  interurban  business,  which  can  now  be  handled  only  by  a 
large  department,  of  which  Mr.  Gentry  is  the  chief.  Mr.  Hugh  F. 
Stewart  has  been  appointed  assistant  general  passenger  agent  and 
Mr.  George  B.  Kelley  city  passenger  agent. 

MR.  THEODORE  STEBBINS,  who  has  for  so  long  a  tmie 
been  associated  with  the  General  Electric  Company,  has  decided 
to  make  a  change  in  his  business,  and  after  June  i  will  be  located 
in  Boston,  and  will  be  connected  with  the  large  interurban  rail- 

way and  other  properties  controlled  by  Mr.  A.  E.  Appleyard  and 
his  associates.    Mr.  Stebbins,  although  a  young  man,  has  been 

connected  with  the  General 
Electric  Company  and  its  pre- 

decessor since  1887,  when  he 
took  a  prominent  part  in  the 
early  electric  work  carried  on 
by  the  Thomson-Houston  Com- 

pany. He  has  recently  been  the 
engineer  of  the  committee  on 
local  companies  of  the  General 
Electric  Company,  which,  it  is 
well  known,  represents  that 

company  in  its  extensive  inter- 
ests as  stockholders  and  bond- 

holders in  a  large  number  of 
electric  light  and  railway  prop- 

erties throughout  the  country. 
This  work  has  called  Mr.  Steb- 

bins to  all  parts  of  the  country, 
and  has  given  him  a  familiarity 
with  electric  railway  and  light- 

ing practice,  from  both  its  engineering  and  financial  sides,  which 
is  possessed  by  few  men  in  the  country.  Previous  to  his  connec- 

tion with  the  committee  on  local  companies  Mr.  Stebbins  was  for 
years  in  general  charge  of  the  construction  work  of  the  General 
Electric  Company.  He  is  a  native  of  Iowa,  was  graduated  in  the 
engineering  course  at  the  Massachusetts  Institute  of  Technology 
in  1886.  and  has  been  a  member  of  the  American  Institute  of 
Ekctricnl  Engineers  since  1888. 

THEODORE  STEBBIN.S 
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Company 

AKRON,  O. 
Northern  Ohio  Tr.  Co, 

ALBANV,  N.  ¥. 
United  Traction  Co.  .. 

BINGHAMTON,  N.  T. 
Blnghamton  St.  Ry. Co  

Period 

1  m., 

1  " 
4  " 
4  " 

Apl. 

1  m.,  Apl.  '03 
 02 

4  "  • 4 03 

1  m., 

1  " 
10  " 
10" BUFFALO,  N.  T. 

International  Tr,  Co.. 

CHICAGO,  ILL. 
Chicago  &  Milwaultee 

Elec.  By.  Co..  

CINCINNATI,  O. 
Cincinnati,  Newport 

&  Covington  I.iglit& Traction  Co  

CLBVELAND,  O. 
Cleveland   &  South- western Traction... 

Cleveland,  Painesville <fc  Eastern  

1  m., 

1  " 
4  " 4  " E  astern   Ohio  Trac- 

tion &  Light.  

DETROIT,  MICH. 
Detroit  United  Ry. 

DULUTH,  MINN. 
Duluth-Snperior  Tr. 

ELGIN,  ILL. 
Elgin,       Aurora  & Southern  Tr  

1  m.,  Apl. 

FIN1>LAY,  O. 
Toledo,  Bowl'g  Green &  Southern  Traction 
Co  

HAMILTON,  O. 
The  Cincinnati,  Dayton 

&  Toledo  Trac.  Co 

ITHACA,  N,  Y. 
Ithaca  St.  By.  Co. 

1  m. 

1  " 4  " 
4  " 

1  m. 

J  " 4  " 4  " 
1  m. 

1  " 3  " 
3  " 

1  m. 

Apl.  '03 

"  '02 "  '03 '•  '02 

Apl.  '03 

"  'oa "  '03 "  '02 

Mar.  '03 

"  '02 "  '03 
"  '02 

Apl.  '03 

"  '02 "  '03 "  '02 

Apl.  '03 

•'  '0-3 "  '03 "  '03 

0.5 

3  m..  Mar.  '03 
"  03 

1  m.,  Apl.  '03 -   ■•      "  '02 
"  '03 "  '02 

1  m.,Apl. 

1  " 

Apl. 

1  m.,  Mar,  '03 1 02 
10 "      "  '03 

3  m.,  Mar.  '03 3  "       •'  '02 

61,656 
49,425 a;i6,753 

190,5.59 

134,501 
lir,0T2 
505,004 
464,409 

17,3.36 14,834 

182,71' 
170,455 

295  .- 

250!850 
1,154,805 
998,919 

15,161 
13,057 51,196 
44,749 

a  X 

94,830 86.2.38 
275,305 250,44 

33,536 
21,065 

117,866 
78,149 

14,900 13,3r 
52,939 47,175 

38,668 
32,810 

336,048 294,.501 
1,273.544 1,150,513 

51,177 
41,174 182,989 152,435 

33,295 29,641 129,396 
117,467 

22,057 
18,736 
83,294 70,24? 

37,851 
33,540 404,052 

23,592 23,028 

35,208 
28,527 

137,826 114,862 

97,085 
81.527 

349,954 
339,293 

10,1 

9,841 105,512 

94,86" 
167,669 142  515 602.57 
580,97 

6,242 
5,930 24,948 

23,634 

a56,296 <i49.917 
al65,47« «148,H10 

20,201 12,681 
75,899 .50,512 

9,100 
7,550 33,904 28,634 

27,389 22,610 

*2n5  019 
*17l!794 
*773,.388 
*670,149 

30,983 2.',105 

11.5,425 
89,991 

20,191 
19  000 80,383 
72,539 

13,421 
11,913 53,898 
41,033 

23,243 
18,285 224,585 

13,966 
30,45? 

26,449 20,898 
98,928 
75,697 

37,41*; 
■35,545 

155,050 125,116 

7,156 4,993 77,204 
75,588 

127,663 
108,336 

492,22' 

417,940 

8,918 
7,128 

20,348 
21,114 

38,534 
36,321 109,828 

101,636 

13,3.35 
8,384 41  ,.367 

27,637 

5,800 
5,762 19.035 

18,.541 

11,279 
10,200 

131,029 122,707 
500,lf6 480,364 

20,693 
19,069 
67,564 62,444 

13,104 
10,641 49,012 44,937 

8,6.36 6,793 29,396 
29,215 

14,608 
15,255 179,467 

9,627 
2,577 

23,063 16,995 
86,338 63.079 

24,645 23,603 
97,295 92.806 

aj  o  ' 

127,168 
123,423 
505,471 
497,053 

22,608 

21,141 66,848 63.820 

15,283 

82,009 
77,518 326,748 

304,631 

10,235 

9,604 
40,769 38,443 

8,333 
8,333 

•  33,333 

33,333 

15,96' 

16,635 
161,640 

5,518 

5,735 

3,385 3,903 12,589 12,618 

12,771 
11,94! 
57,755 
33,310 

495 

tl 5,086 
tl3,244 
t79,113 

15,926 
15,180 42,980 
38,816 

t5,083 

49,029 45,189 173,408 
175,743 

10,468 
9,465 26,795 24,001 

4,771 2,308 15,679 
11,594 

1 1,3.59 t 1,380 17,827 

4,109 
t  3,158 

Company 

LONDON,  ONT. London  St.  Ry  Co. 

MILWAUKEE,  Wis. 
Milwaukee  El.  Ry.  & Lt.  Co  

MINNEAPOLIS.MINN. 
Twin  City  R.  T.  Co.. 

MONTREAL,  CAN. 
Montreal  St.  Ry.  Co.. 

Period 

1  m. 

I  " 
II  " 

11  " 

Apl.  '03 

"  '02 "  '03 "  '02 

NEW  YORK. 
Manhattan  Ky.  Co 

OAKLAND,  CAL. 
Oakland  Transit  Con- solidation Co  

OLEAN,  N.  Y. Olean  St.  Ry.  Co. 

PEEKS  KILL,  N.  Y. 
Peelislcill  Lighting  <& B.  R.  Co  

3  m., 

9  " 

PHILADELPHIA,  PA. 
American  Railways... 

PUEBLO,  COL. 
Pueblo    &  Suburban Traction  &  Lt.  Co... 

ROCHESTER,  N.  Y. Rochester  Ry.  

.SYRACUSE,  N.  Y. 
Syracuse  R.  T.  Co. 

TOLEDO,  O. 
Toledo  Rys.  &  Lt.  Co.. 

Lake  Shore  Elec.  Ry. Co  

YOUNGSTOWN,  O. 
Youngstown  -  Sharon Ry.  &  Lt.  Co  

Im.,  Apl.  '03 1 02 4  "  "  '03 
4  "  "  '03 

1  m. 

1  " 4  " 

4 
1  m., 

1  " 7  " 

Apl.  '03 

"  "02 "  '03 
"  '02 

0.5 

_  c 

Apl. 

Mar. 

1  m.,  Feb.  '03 1 02 

Apl.  '03 

"  'O; 

'03 

"  '02 

Mar.  '03 

"  '03 

1  nu,  Apl.  03 
10 "  "  '03 10 03 

1  m.,  Apl.  '03 12,"       "  '03 

Apl.  '03 

"  "02 

1  m. 

1  " 
9  " 
9  " 

Apl.  '03 

•'  '02 
"  '03 "  '02 

1  m.,  AdI.  '03 

-  '02 

"  '03 "  '02 

3  m.,  Mar. 
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Pension  System  in  Denver 

The  Denver  City  Tramway  Company,  as  announced  else- 
where in  this  issue,  has  made  a  striking  departure  among  the 

Western  street  railways  in  the  establishment  of  a  pension  fund. 
Very  few  railway  companies,  even  including  steam  railroad 
companies,  have  undertaken  the  outlay  which  a  plan  of  this 

kind  entails,  so  that  it  is  particularly  interesting  that  a  company 
so  far  West  as  that  in  Denver  should  have  commenced  the 

practice.  The  establishment  of  the  pension  fund  is  made  con- 
current with  that  of  a  mutual  benefit  association.  But  the  two 

are  kept  entirely  distinct,  and  the  company  has  wisely  under- 
taken to  defray  the  entire  cost  of  the  pension  fund  itself,  at  the 

same  time  generously  undertaking  to  contribute  one-fourth  as 
much  to  the  treasury  of  the  Mutual  Aid  Society  as  is  paid  in  by 
the  members.  It  is  yet  too  early  to  give  a  satisfactory  opinion 

as  to  the  practical  benefits  to  be  derived  from  paying  old-age 
pensions.  The  plan  must  be  a  popular  one  the  employees, 

and  their  consequent  greater  loyalty  and  more  efficient  service 
for  this  reason,  and  also  from  the  retirement  of  superannuated 
employees,  have  undoubtedly  a  pecuniary  value  to  any  com- 
l)any.  Whether  this  benefit  reaches  the  point  at  which  it  is 
worth  the  annual  disbursement  required  for  the  pensions  is  a 

question  which  each  company  must  deternn'ne  for  itself.  There 
is,  and  can  be,  no  obligation,  direct  or  implied,  between  the 
employer  and  the  employed  by  which  the  former  should  pay 
for  services  which  the  latter  docs  not  or  cannot  render,  but  if  a 

company  should  decide  to  establish  such  a  fund,  the  fact  cer- 
tainly constitutes  a  very  iui])ortant  incentive  for  continuing 

loyally  in  its  service.  The  pension  which  the  Denver  company 

agrees  to  pay  to  employees,  who  at  their  retirement  have  been 
receiving  average  monthly  wages  of  $80  or  more,  is  $25  a 
month.  If  we  capitalize  this  we  find  that  it  is  equivalent  to  the 

in^terest  at  4  per  cent  on  $7,500.  As  4  per  cent  is  about,  the 
maximum  interest  paid  by  savings  banks  and  other  invest- 

ments available  to  the  average  employee,  the  receipt  of  a  pen- 

sion of  $25  a  month  is  equivalent,  so  far  as  the  employee  him- 
self is  concerned,  to  an  increase  of  his  capital  to  the  extent  of 

$7,500,  an  amount  which  is  certainly  not  to  be  despised. 

The  Street  Car  Bouncer 

Staid  New  England  is  in  a  bad  way  these  days.  Here  we 
have  stories  from  Boston  about  disorderly  scenes  enacted  by 

drunken  men  on  the  night  cars  running  into  suburban  districts. 
So  great  has  become  this  nuisance  that  it  is  proposed  to  employ 

as  conductors  vigorous  young  men  who  are  proficient  in  box- 
ing and  bouncing,  and  who  will  be  capable  of  preserving  order 

or  expelling  unruly  passengers.  This  burst  of  honest  indigna- 
tion is  refreshing  and  reassuring  after  the  record  of  the  last 

year  in  such  New  England  towns  as  Providence,  Pawtucket, 

Bridgeport  and  Waterbury,  and  it  goes  far  toward  restoring 
confidence  in  the  Hub,  but  for  our  part  we  would  hesitate 

before  adopting  this  suggestion.  In  the  first  place,  the  public 
is  fickle  and  so  are  the  newspapers,  and  both  would  be  liable  to 
open  their  batteries  upon  the  company  and  the  conductor 
should  some  highly  respected  resident  of  Dorchester  l)e  ejected 
for  carrying  in  his  capacious  midst  excessive  baggage  not  in 
the  original  package. 

It  would  be  asking  altogether  too  nnicli  of  conductors  on  the 
owl  cars  to  make  nice  distinctions  between  a  tipsy  literator 
returning  from  an  evening  with  Emerson  or  Browning,  and  a 

patron  of  art  who  had  l)cen  "Down  Where  the  Wiirzljurger 
I''lows."  All  drunks  act  alike,  in  that  they  arc  public  nuisances, 
and  should  be  suppressed,  but  public  sentiment  is  not  strong 

enough,  even  in  Boston,  we  fear,  to  uphold  in  all  cases  a  vig- 
orous enforcement  of  the  regulations  proposed  as  an  outcome 

of  the  recent  disturbances.  It  would  certainly  be  a  great  relief 
to  the  trolley  companies  if  such  a  state  of  affairs  could  be 

brought  about,  and  would  be  welcomed  liy  them  as  well  as  by 

the  public. 

Interurban  Terminal  Facilities 

An  examination  of  the  plans  of  the  interurlian  electric  rail- 
way, which  forms  the  subject  of  the  leading  article  in  this 

issue,  discloses  the  fact  that  the  projectors  of  this  enterprise 

realized  the  importance  of  providing  ample  terminal  facilities 
for  handling  freight  as  well  as  passenger  traffic  in  competition 
with  steam  roads.  Aside  from  the  interest  that  will  be  excited 

among  engineers  on  account  of  the  high  standard  of  construc- 
tion and  equipment  that  marks  this  system  throughout,  it  will 

attract  universal  attention  because  of  the  provision  that  has 
been  made  for  doing  l)usincss  according  to  methods  ajiproved 

and  used  by  the  leading  steam  railroads  of  the  coinitry. 
One  of  the  most  serious  drawbacks  that  early  interurban 

electric  lines  encountered  in  the  development  of  a  large  volume 
of  business,  was  their  lack  o[  facilities  for  handling  freight 
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quickly  and  economically  so  as  to  compete  with  established 
steam  roads.  Most  of  these  intervirbans  were  extensions  of  the 

local  systems  of  the  points  which  they  connected,  and  they 
entered  the  cities  they  reached  through  the  principal  streets 
and  over  the  tracks  of  the  local  company.  This  gave  them 

access  to  the  heart  of  the  business  district,  but  it  precluded  the 

possibility  of  making  high  speed  through  the  town,  and  it  pre- 
vented them  from  handling  heavy  freight.  Moreover,  it  is  out 

of  the  question  to  secure  adequate  space  in  the  center  of  the 
city  for  freight  yards  and  switching  tracks  necessary  for  a 
proper  development  of  this  branch.  For  this  reason  many  of 
the  Western  interurban  roads  have  found  it  advisable  to  change 

their  original  plans,  and  not  a  few  of  them  have  already  estab- 
lished stations  outside  of  the  retail  district,  some  on  the  out- 
skirts of  the  principal  towns,  so  that  it  will  not  be  necessary 

for  them  to  pass  through  the  congested  business  district.  Be- 
sides, they  can  thus  secure  much  more  yard  room,  and  they  will 

not  be  compelled,  as  heretofore,  to  restrict  their  operations  to 
the  handling  of  package  or  fast  freight. 

The  preparations  at  Scranton,  Wilkesbarre  and  other  points 
on  the  Lackawanna  &  Wyoming  Valley  Railway,  however,  are 
on  a  nnich  more  comprehensive  scale  than  anything  that  has 
thus  far  been  attempted  elsewhere,  and  compare  favorably  with 
the  provisions  made  by  the  best  steam  trunk  lines.  It  is  evident 
that  the  management  will  make  a  serious  effort  to  control  the 
freight  as  well  as  the  passenger  business  in  the  section  which 
this  hne  traverses.  Accommodations  have  been  provided  that 
are  far  superior  to  those  of  any  of  the  competing  steam  lines, 

so  that  much  quicker  and  more  frequent  service  may  be  fur- 
nished. The  terminal  facilities  have  been  very  carefully 

planned,  and  their  location  is  in  every  way  adapted  to  the 
service  for  which  they  are  intended.  At  the  present  time  only 
one  division  of  the  road  is  in  operation,  namely,  the  section 
extending  from  Scranton  to  Pittston,  but  the  patronage  which 
this  branch  has  already  received  indicates  an  appreciation  on 
the  part  of  the  traveling  public  and  the  business  interests  that 
is  certainly  encouraging.  The  development  of  this  enterprise 
will  be  closely  watched,  and  the  degree  of  success  attained  will 
have  a  direct  bearing  upon  the  future  of  interurban  properties, 
and  in  determining  the  lines  which  these  projects  will  follow, 
as  well  as  the  extent  of  their  field  of  operation. 

Noiseless  Car  Wheels 

There  was  an  interesting  discussion  at  Indianapolis  recently 
before  a  learned  society  on  the  effect  of  the  din  and  confusion 
of  city  streets  upon  the  temperament  of  the  peoj^le,  and  it  has 

been  taken  up  l:)y  laymen  in  other  cities.  Some  of  the  con- 
tributions on  the  subject  that  have  appeared  in  the  daily  press 

would  seem  to  indicate  that  the  noise  from  traffic  had  produced 

a  very  serious  condition,  disturbing  the  mental  equilibrium  of 
the  people  who  complained  about  it  and  threatening  to  deprive 
them  of  whatever  reasoning  power  they  may  have  formerly 
possessed.  The  speakers  at  the  Indianapolis  convention  were 

particularly  solicitous  of  the  welfare  of  those  who  were  suffer- 
ing from  nervous  troul.iles,  on  the  ground  that  the  constantly 

increasing  noise  of  city  traffic  tended  to  aggravate  their  con- 
dition, and  a  petition  was  addressed  to  the  boards  of  health 

throughout  the  United  States  to  secure  the  attention  of  street 

railway  and  steam  railroad  companies  for  an  early  considera- 
tion of  the  sanitary,  therapeutical  value  of  noiseless  car  wheels. 

The  petition  urged  the  boards  of  health  in  large  cities  to  in- 
vestigate the  subject,  with  a  view  to  bringing  about  a  reform 

in  the  matter,  and  a  resolution  was  adopted  saying:  "Thou- 
sands in  our  hospitals  and  homes  who  are  ill  need  this  courtesy, 

as  they  are  rendered  more  ill  by  the  din  and  clatter  of  the  cars 

as  they  pass  along  the  streets." 
This  action  on  the  part  of  the  exponents  of  the  several 

ologies  represented  in  the  learned  assemblage,  commendable  in 
spirit  as  it  was,  seems  to  have  had  an  unfortunate  effect  in 
several  communities,  as  it  has  been  eagerly  seized  by  those 
who  are  seeking  an  excuse  for  criticising  local  transportation 

companies.  These  self-appointed  guardians  of  the  public  weal 
seem  possessed  of  the  idea  that  street  railway  companies  take  a 

peculiar  delight  in  using  "flat  wheels,"  and  a  campaign  has 
been  started  against  them.  Of  course,  the  idea  is  simply  ab- 

surd, but  a  gullible  public  has  been  found  in  many  places  to 
take  the  charges  seriously.  If  it  were  not  for  the  annoyance 
to  which  the  companies  are  subjected  this  campaign  would  be 
simply  ridiculous.  As  it  is,  the  operating  companies  may  be 

depended  upon  to  co-operate  with  any  practical  plan  that  may 
be  proposed,  and  they  are  always  ready  to  take  the  initiative 
when  conditions  require  improvement.  But  it  is  much  easier 

to  recommend  "noiseless  car  wheels"  than  it  is  to  provide  them. 
The  term  is  used,  of  course,  to  cover  the  rolling  stock;  which, 
from  its  very  nature,  is  bound  to  make  more  or  less  noise,  even 
under  favorable  circumstances.  This  is  due  to  the  condition  of 

the  track,  trucks  and  motors  as  well  as  the  wheels  themselves, 

and  where  the  noise  is  excessive  the  source  of  trouble  can  very 
often  be  traced  directly  to  the  failure  of  the  municipality  to 

pave  the  streets  properly,  thus  contributing  directly  to  the  con- 
ditions complained  of.  When  the  pavement  is  poor  the  entire 

traffic  is  done  over  the  street  railway  tracks,  and  this  naturally 

plays  havoc  with  the  roadlicd,  the  deterioration  extending 

gradually  to  all  parts  of  the  equipment. 
The  fact  of  the  matter  is  that  the  greatest  part  of  the  noise 

from  the  streets,  certainly  from  those  paved  with  belgian  block 
or  brick,  comes,  not  from  the  street  railway  cars  but  from 

vehicles  traveling  over  the  rough  pavement.  The  most  effec- 
tive reform  in  such  cases  would  be  to  afford  such  facilities 

lo  the  railway  companies  as  would  encourage  the  general  trans- 
])ortation  by  them  on  rails  of  the  merchandise  which  is  now 
carted  from  one  part  of  the  city  to  another  with  so  much  noise 
and  confusion.  Such  a  plan  would  not  only  produce  the  remedy 

sought,  but  would  relieve  the  taxpayers  of  a  large  part  of  the 
maintenance  of  the  pavements  at  the  public  expense.  If  the 

critics  of  the  street  railways  would  press  their  investigation  a 

little  farther  and  not  be  so  ready  to  lay  the  blame  on  the  trans- 
])ortation  companies,  they  would  find  that  the  municipality  and 
the  public  are  the  chief  offenders.  Reform,  like  charity,  should 

begin  at  home. 

Railway  Papers  at  the  Institute  Meeting 

Following  the  plan  which  worked  so  successfuly  last  year  at 

the  Great  Barrington  meeting,  the  American  Institute  of 

Electrical  Engineers  has  assigned  an  entire  session  of  its  gen- 
eral meeting  at  Niagara  Falls  this  year  for  the  reading  and 

discussion  of  papers  upon  electric  railway  subjects.  The  list 
of  subjects  to  be  considered  and  the  selection  of  members  to 

whom  they  are  assigned  leave  no  room  for  doubt  as  to  the 
value  and  interest  which  this  feature  of  the  gathering  will  have. 

Last  year  Railway  Day  was  the  most  important  part  of  the 
Great  Barrington  meeting,  and  this  year  it  is  evident  that 

the  conmiittee  in  charge  of  the  Niagara  gathering  is  deter- 
mined to  continue  the  good  work  so  auspiciously  begun.  The 

fact  that  President-elect  Arnold  has  been  so  closely  identified 
with  electric  railway  engineering,  and  is  at  present  devoting  the 

greater  part  of  his  time  to  this  department,  is  an  additional 
assurance  that  the  electric  railway  will  continue  to  receive  its 
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share  of  attention  in  the  work  of  the  Institute  (hiring  the  term 
of  the  new  administration. 

Tailings  from  the  Berlin-Zossen  Mine 
Although  it  is  now  nearly  two  years  since  the  notable  tests 

on  the  Berlin-Zossen  line  were  initiated,  there  has,  as  yet,  been 
no  complete  account  of  the  results  obtainable.  This  seems 
somewhat  strange  in  view  of  the  official  character  of  the  tests 
through  government  assistance  in  them  and  the  great  interest 

possessed  in  the  results  by  the  railway  world.  We  have  pub- 
lished, from  time  to  time,  such  information  as  became  avail- 

able, but  the  sum  total  of  it  all  is  far  less  than  we  could  wish. 

A  bulletin  of  the  International  Railway  Congress  just  pub- 
lished contains  an  article  by  M.  Gerard,  inspector-general  of 

the  Belgian  railways,  which  throws  some  additional  light  on 
this  most  interesting  subject.  Although  much  of  the  material 
will  be  old  to  our  readers  there  are  not  a  few  points  remaining 
which  are  well  worthy  of  comment. 

The  present  report  is  fully  confirmatory  of  the  earlier  ones 
as  regards  the  satisfactory  operation  of  the  current  collectors. 

Apparently  complicated  as  the  triple  bows  were  they  are  re- 
ported as  working  in  the  most  satisfactory  manner  at  all  speeds 

up  to  100  m.  p.  h.,  and  with  very  little  sparking  until  the 

voltage  on  the  working  conductors  reached  13,500.  It  is,  there- 
fore, safe  to  say  that  current  collection  is  not  to  be  counted 

among  the  material  difficulties  of  working  at  very  high  speeds 
with  high  voltage  on  the  trolley  wires.  Every  difficulty  thus 
disposed  of  is  a  clear  gain,  and  if  a  single  phase  rather  than  a 

polyphase  system  be  used,  the  question  of  trolley  contacts  be- 
comes of  even  less  moment. 

Another  important  matter  on  which  some  new  light  is 
thrown  is  the  performance  of  the  cars  in  themselves,  as  regards 
steadiness  and  comfort.  Knowing  that  the  final  limitation  of 

the  speed  obtained  was  chargeable  directly  to  the  track,  one 
might  fancy  that  the  running  of  the  cars  was  somewhat  rough, 
but  it  appears  that  while  at  a  speed  of  about  62  m.  p.  h.  there 
was  some  pitching  of  the  cars,  this  passed  of?  as  the  speed 
increased,  and  at  75  m.  p.  h.  to  80  m.  p.  h.  the  motion  was 

remarkably  smooth.  This  bears  out  in  a  most  interesting- 
fashion  the  statement  which  we  have  frequently  made  in 
dealing  with  such  matters  that  there  is  a  marked  steadying 
action  at  high  speeds  which  probably  materially  lessens  the 

tractive  resistance,  and  presumably  accounts  for  the  discrepan- 
cies between  the  resistance  found  at  50  m.  p.  h.  or  60  m.  p.  h. 

and  that  above  and  below  such  speeds.  Of  course,  the  con- 
ditions with  respect  to  this  must  vary  with  the  track  and  the 

construction  of  the  train,  but  it  is  certain  that  the  tractive 

effort  required,  apart  from  air  resistance,  at  great  speeds  is 
astonishingly  small.  Whether,  as  the  report  intimates,  the 
cars  could  have  been  very  materially  lightened  without  causing 
trouble  is  another  matter,  on  which,  it  seems  to  us,  the  evidence 

i-;  somewhat  insufficient. 

By  far  the  weakest  point  disclosed  in  the  tests  was  the 

feasible  acceleration.  We  are  by  no  means  fanatics  of  the  sub- 
ject of  acceleration  ;  in  fact,  we  think  that  overmuch  importance 

is  often  attached  to  it,  but  the  maximum  rate  of  acceleration 

in  the  Zossen  runs  was  about  8  ins.  per  second  per  second. 
This  is  much  too  low  for  anything  but  long,  continuous  runs, 
for  it  means  that  the  cars  must  run  between  3  miles  and  4  miles 

in  order  to  reach  a  speed  of  even  70  m.  p.  h.  or  so,  and  pro- 
jiortionately  further  for  higher  speeds.  This  acceleration 
might  have  been  increased  greatly,  the  rc])ort  states,  had  the 
power  station  been  able  to  back  up  the  motors  to  their  full 

])f)wer,  which  is  doubtless  correct,  for  the  motors  even  in  ac- 
celeration were  not  jiushed  even  to  their  normal  output  for 

continuous  running,  but,  as  we  shall  presently  see,  the  starting 
conditions  in  these  motors  were  drastic. 

As  to  braking,  the  results  were  rather  more  satisfactory,  but 

still  not  as  good  as  were  desirable.  At  75  m.  p.  h.  the  car  re- 
quired about  three-quarters  of  a  minute  and  about  half  a  mile 

for  stopping,  and,  as  already  reported,  the  heating  of  the  brake- 
shoes  was  very  severe.  At  88  m.  p.  h.  to  90  ni.  p.  h.  the  time 
required  for  a  stop  was  nearly  a  minute  and  a  quarter,  and  the 

space  about  a  mile.  As  generally  happens  the  brake  retardation 
was  materially  less  elTective  at  the  higher  speeds.  At  the  full 

speed  contemplated,  125  m.  p.  h.,  braking  would  be  still  more 

difficult,  and  this  is  evidently  one  of  the  points  to  which  espe- 
cial attention  must  be  directed  in  future  work  at  very  high 

speeds. 
With  respect  to  the  absolute  power  required  at  the  car  the 

final  results  were,  as  is  now  well  known,  most  encouraging. 

At  the  highest  speeds  attained  the  failure  of  the  track  inter- 
fered with  instrumental  observations  on  the  cars,  but  at  87 

m.  p.  h.  the  input  at  the  car  was  only  520  kw.  The  efficiency 
curves  of  the  motors  are  open  to  some  question,  but  it  hardly 
seems  likely  that  the  output  was  more  than  about  500  hp.  In 

other  words,  at  this  high  speed  the  motors  were  only  half- 
loaded,  which  accounts  in  part,  at  least,  for  the  low  power 
factors  observed.  These  ranged  in  general  from  0.60  to  0.50. 
Motors  designed  for  railway  service,  with  rather  wide  air 

gaps,  cannot  be  expected  to  show  as  good  results  as  motors 
designed  for  stationary  service,  and  their  weakness  in  power 
factor  shows  especially  at  low  loads.  In  starting  the  power 
factor  conditions  must  have  been  still  more  unsatisfactory,  and 

the  actual  efficiency  of  the  car  equipments  is  stated  to  have  been 

43  per  cent  and  48  per  cent  for  the  respective  cars  during  the 
period  of  acceleration.  This  accounts  fully  for  tlie  trouble 
encountered  at  the  power  station. 

At  full  speed  the  efficiencies  would  have  been  considerably 
increased,  and  it  is  only  fair  to  say  that  at  no  time  during  the 

tests  were  the  conditions  such  as  to  give  the  electrical  equip- 
ment a  chance  to  appear  at  its  best. 

The  story  of  the  air  resistance  has  already  been  told.  It 
proved  to  be  rather  less  than  was  anticipated  from  the  earlier 

experimental  data,  and  it  was  fully  evident  that  the  normal  out- 
put of  1000  hp  provided  in  the  motors  would  have  been  ample 

for  the  projected  speed  of  125  m.  p.  h.  It  is  worth  noting  that 

the  coasting  experiments,  somewhat  unsatisfactory,  as  all  coast- 
ing experiments  are,  gave  the  total  mean  resistance  from  a 

speed  of  66.8  m.  p.  h.  to  rest,  as  8.3  lbs.  per  ton,  while  if  any  con- 
fidence is  justified  in  the  speed  variation  during  the  coast,  the 

resistance,  from  66  m.  p.  h.  down  to  33  m.  p.  h.,  was  16.8  lbs. 
per  ton.  From  the  somewhat  varying  results  in  power  required 
about  300  kw  was  demanded  at  the  higher  speed  just  named, 
while  the  demand  at  75  m.  p.  h.  to  80  m.  p.  h.  was  only  about 
100  kw  more. 

As  a  whole,  this  latest  report  tends  to  confirm  the  opinion 
justified  by  the  earlier  ones  that  the  difficulties  in  the  way  of 
high  speed  have  been  generally  overestimated,  and  that  they 
pertain  to  the  mechanical  rather  than  to  the  electrical  part  of 
the  problem.  The  first  consideration  is  most  unquestionably 
the  track,  which  nnist  be  of  the  very  best  construction  to  stand 
speeds  of  100  m.  p.  h.  an<l  upwards.  Next  come  the  l.irakes, 
and  the  deliberate  judgment  of  the  commission  in  charge  of  the 
Zossen  work  is  that  the  air  brakes,  as  used,  were  insufficient, 

and  that  other  means  of  checking  the  s]>ee(l  must  be  adopted. 
And  so  the  matter  stands — witli  Ihe  electrical  difficulties  re- 

duced (o  insignificance,  and  tlu'  speed  in  full  grasp  when  com- 
mercial conditions  rtMpiirc  it. 
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ELECTRIC  INTERURBAN  FOR  FREIGHT  AND  PASSENGERS 

Tlie  formal  opening  of  the  first  section  of  the  Lackawanna  & 
Wyoming  Valley  Railway  between  Scranton  and  Pittston,  on 
May  20,  was  an  important  event  in  that  district  and  for  the 
interests  identified  witii  the  interurban  electric  railways  of 
Pennsylvania.  The  new  line  is  an  important  addition  to  the 

railway  facilities  of  the  valley,  and  it  makes  a  radical  depar- 
ture, in  many  respects,  from  the  practice  that  has  been  very 

among  so  large  a  number  of  people,  and  none  whatever  lo  en- 
courage or  stimulate  travel! 

In  considering  the  project  of  a  new  road  to  enter  this  terri- 
tory the  existing  competition  made  it  necessary  to  offer  better 

service  than  that  supplied, by  any  of  the  other  roads.  High 
speed  and  ability  to  handle  heavy  traffic  were  considered  to  be 
of  great  importance,  and,  although  the  district  to  be  traversed 
is  rugged,  it  was  possible  to  secure  low  grades  and  easy  curves, 
in  addition  to  a  line  as  direct  as  possible  between  the  two  ter- 
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MAP  OF  MAIN  LINE  BETWEEN  WILKESBARRE  AND  SCRANTON 

minals  and  passing  en  route  through  the  most  important  inter- 
vening towns.  The  engineering  and  legal  obstacles  were 

finally  overcome  in  spite  of  the  fact  that  local  opinion  held  that 

desirable  avenues  for  high-grade  railroad  building  in  the  dis- 
trict had  already  been  exhausted. 

A  route  passing  through  Pittston,  the  principal  intervening 
city,  was  laid  out.  and  the  necessary  property  was  secured  by 
purchase,  so  that  i.he  road  had  its  own  private  right  of  way  the 
entire  distance.  It  was  then  determined  to  continue  it  beyond 

Scranton  to  the  city  of  Carbondale,  17  miles  distant.  General 

railway  charters  were  obtained  under  the  laws  of  Pennsyl- 
vania for  the  No-thern  Lackawanna  Railroad  from  Scranton 

to  Carbondale,  the  Scranton  &  Northeastern  Railroad  from 
Scranton  to  Pittston,  and  the  Central  Valley  Railroad  from 
Pittston  to  Wilkesbarre.  The  Transit  Contract  Company  was 
also  formed  to  construct  the  properties. 

FREIGHT   AND   PASSENGER  TERMINALS   AT  SCRANTON 

generally  followed  in  the  building  of  interurban  properties  in 

other  parts  'of  the  country.  The  facilities  which  this  railway 
will  have  for  developing  freight  as  well  as  passenger  business, 
the  character  of  construction  and  equipment  throughout,  and 
the  connections  which  it  has  established,  distinguish  it  from  any 
other  electric  railway  that  has  thus  far  engaged  the  attention 

of  transportation  experts  and  engineers.  The  roafl,  when  com- 
pleted, is  intended  to  carry  passengers,  baggage  and  merchan- 

dise between  the  cities  of  Wilkesbarre  and  Scranton  and  towns 

of  considerable  magnitude  in  the  Lackawanna  and  Wyoming- 
Valleys  in  their  immediate  vicinity.  An  extension  will  also  be 
built  to  Carbondale. 

The  terminal  cities  are  about  20  miles  apart ;  Scranton  having 
a  population  within  8  miles  of  its  city  hall  of  about  150,000, 
and  Wilkesbarre  with  more  wealth  per  capita  than  any  other 
city  in  Pennsylvania.    Between  these  cities  and  in  the  territory 

immediately  surrounding  them  are  thriving  communities,  vary- 
ing in  size  from  J-'ittston,  with  25,000,  and  Carbondale,  with 

15,000  inhabitants,  down  to  several  with  a  population  of  from 
7000  to  1000,  all  of  which  are  dependent  upon  the  two  larger 
cities  for  commerce  and  pleasure.  Both  cities  are  on  trunk 
lines  running  from  New  York  city  and  Philadelphia  to  the 
north  and  west,  but  as  the  region  was  developed  principally  on 
account  of  its  coal  deposits,  comparatively  little  attention  has 
lieen  given  by  railroads  to  its  commercial  needs  beyond  those 
relating  to  its  mining  interests,  so  that  little  effort  was  made 
to  accommodate  the  intercourse  that  naturally  would  take  place 

Extensive  terminals  were  obtained  at  Scranton  and  Wilkes- 
barre by  purchase,  a  central  location  was  secured  through  the 

heart  of  Pittston,  and  a  perpetual  right  to  enter  Wilkesbarre 
extending  from  a  point  near  the  city  line  to  the  Wilkesbarre 
terminal. 

THE  SCRANTON  TERMINAL 

In  Scranton  the  terminal  adjoins  the  principal  street,  and 

immediately  abuts  upon  and  connects  by  tracks  with  the  freight 
terminal  of  the  Delaware,  Lackawanna  &  Western  Railroad. 
This  city  is  the  county  seat  of  Lackawanna  County,  and  it 
ranks  third  in  size  in  the  State.   There  are  40  miles  of  electric 
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street  car  lines  withiii  the  city  limits  and  75  miles  of  similar 

lines  extending  beyond  the  city.  It  has  many  fine  public  in- 
stitutions and  125  incorporated  manufacturing  establishments, 

representing  $2',, 000,000  of  investments,  attracted  by  the 
cheapness  of  fuel. 

The  property  belonging  to  the  company  in  Scranton  consists 
of  about  98  acres  of  land,  which  formerly  comprised  the  site  of 

the  Lackawanna  Iron  &  Steel  Company's  "North  Works."  It 
has  a  frontage  of  1000  ft.  on  Cedar  Avenue,  and  extends  back 
about  half  a  mile  in  a  southeasterly  direction.  This  plot  of  land 
was  covered  by  buildings  suitable  for  the  manufacture  of  steel, 
but  they  have  been  removed,  and  approximately  70,000  cu.  yds. 
of  earth  have  been  used  in  grading.  Close  to  the  property 
runs  Roaring  Brook,  a  stream  which,  about  5  miles  further  up, 
serves  in  part  as  a  source  of  water  supply  to  the  city  of 

Scranton.  Two  reservoirs  are  formed  by  dams  on  this  prop- 
erty, and  the  water  thus  conserved  is  utilized  about  the  yard. 

An  i8-in.  water  main,  starting  at  the  upper  reservoir,  runs 
through  the  full  length  of  the  yard,  and  is  tapped  at  intervals 
to  serve  feed  water  to  the  power  plant  and  fire  protection  at 
other  points.  A  water  main  from  the  city  also  enters  the 
grounds  and  supplies  water  for  these  and  other  purposes. 

Four  principal  buildings  occupying  this  property  are  de- 
voted to  the  operation  of  the  railroad,  namely,  the  passenger 

station,  the  freight  depot,  the  power  house  and  the  car  house 
and  repair  shop.  These  buildings  were  not  limited  in  size  by 
the  encroachment  of  any  others  or  by  the  service  of  other 
departments  in  the  organization  of  the  road,  and,  consequently, 
are  ample  in  their  design,  not  only  for  the  present  but  for 

LOOP  AT  THE  SCRAN  TON   1'A.SS1-:Ni;  IC l<  .S  I'ATION 

future  development,  and  the  possibilities  have  also  l)ecn  con- 
sidered of  further  extensions.  In  design  they  may  be  described 

architecturally  as  an  adaptation  of  the  Tudor-Gothic  type,  and 

FRONT  OF  SCRANTON  PASSENGER  STATION 

are  in  appearance  not  only  handsome  but  particularly  appro- 
priate to  the  character  of  the  service  for  which  they  are  in- 

tended. They  are  of  brick,  with  all  sills,  lintels,  quoins, 
cornices,  belt  courses,  copings,  etc.,  of  concrete  moulded  into 
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blocks  made  on  the  grounds.  The  footings  and  foundation  engineer  and  his  force  of  assistants  and  draftsmen.  A  fire- 

walls are  all  of  concrete,  and  "granolithic"  floors. have  been  put  proof  vault,  25  ft.  6  ins.  x  10  ft.,  serves  as  a  receptacle  for 
in,  except  where  otherwise  required  to  serve  special  purposes.      records  at  one  end  of  the  hallway,  and  ample  toilet  facilities 

are  provided  at  the  other  end.    The  basement  serves  the 
PASSENGER  STATION  .      .         ^  ,  ,  ,  .  , 

janitor  tor  storage  and  general  purposes,  and  contanis  also 

This  building  is  an  E-shaped  structure,  83  ft.  6  ins.  long,      the  apparatus  for  the  hot-water  system  used  in  heating  the 
PLATFORM 

GraiKilithic 
 1  s.r  u"  -f 

PLAN  OF  TERMINAL  STATION  AT  SCRANTON 

FREI(;HT  HOUSE  AND  OFFICE  AT  SCRANTON 

building.  A  flat  roof  extends  over  the  front  steps  and  the 
side  loggia,  and  a  sloping  roof  covers  the  curved  platform 
in  the  rear  and  is  shaped  to  accommodate  the  track  loop  im- 

mediately contiguous  to  the  station.  A  wide  plaza,  with 

asphalt  pavement,  serves  as  an  approach,  and  every  con- 
sideration has  been  given  to  avoid  inconvenience  on  occasions 

when  large  crowds  have  to  be  handled. 

FREIGHT  DEPOT 

The  freight  station  is  located  about  350  ft.  south  of  the  pas- 
senger station,  and  is  one-story  high,  rectangular  in  shape, 

100  ft.  X  50  ft.,  with  an  office  extension  20  ft.  x  20  ft.  at  the 

western  end.  The  floors  of  this  building  are  of  heavy  mill  con- 
struction, with  lo-in.  x  14-in.  girders,  lo-in.  x  12-in.  joists  and 

3-in.  splined  plank,  all  of  Southern  yellow  pine.  All  doorways 
are  protected  on  their  edges  by  steel  angle-irons,  and  steel  con- 

and  27  ft.  deep.  It  has  a  basement  and  is  two 
stories  in  height.  On  each  end  a  loggia,  11  ft. 
wide,  forms  a  covered  passageway  from  the 
street  to  the  platforms  in  the  rear.  The  central 
part  of  the  ground  floor  is  occupied  by  the 
main  waiting  room,  which  contains  a  ticket 
office  booth  and  news  stand.  The  floor  of  this 
room  is  of  mosaic  tile,  and  the  woodwork  is  of 

dark  paneled  oak.  Electric  lights,  let  into  the 
ceiling,  give  a  pleasing  effect  to  this  feature  of 

illumination.  The  left  wing  contains  the  men's 
and  women's  waiting  rooms,  and  the  right 
wing  is  reserved  for  the  baggage  room,  the 

receiver's  and  despatcher's  offices  and  the  stair- 
way leading  to  the  second  story. 

The  second  flooi*  is  occupied  by  the  offices 
of  the  executive  department  of  the  road.  A 

hall  running  the  length  of  the  building  sepa- 
rates the  offices.  In  front  are  the  offices  of 

the  general  manager  and  auditor,  and  in  the 
rear  the  superintendent,  the  paymaster,  the 

REPAIR  SPIOP,  SHOWING  INSPECTION  PITS  AND  METHOD  OF  RAISING  CAR 
TO  REMOVE  TRUCK 



June  13,  1903.] STREET  RAILWAY  JOURNAL. 

867 

nections  are  used  in  the  roof  truss  connections  and  elsewhere, 
as  demanded  in  that  type  of  construction. 

A  covered  platform,  8  ft.  wide,  runs  on  each  side  of  the 
building  and  across  the  near  end,  and  it  is  extended  along  the 
track  for  100  ft.  A  wide  roadway,  paved  with 
belgian  blocks,  opens  from  Cedar  Avenue,  and 
on  this  the  receiving  platform  faces. 

CAR  HOUSE  AND  REPAIR  SHOP 

At  the  extreme  south  end  of  the  yard  are 
located  the  car  house,  on  the  yard  level,  and 
adjacent  to  it,  but  12  ft.  lower,  the  power 
house. 

The  car  house  has  a  frontage  on  the  yard 
of  146  ft.,  and  is  177  ft.  long  and  28  ft.  6  ins. 
high  in  the  clear.  It  is  divided  into  three  bays 
by  brick  fire  walls  running  the  entire  length  of 
the  building.  Each  of  these  bays  contains 
three  tracks  and  each  track  can  accommodate 

three  cars.  While  all  of  the  bays  can  be  used 
for  the  storage  of  cars,  two  are  designed  for 

that  purpose  exclusively,  and  the  third  is  pro- 
vided with  special  arrangements  to  facilitate 

repairs,  which  are  accomplished  in  an  exten- 
sion to  the  main  building  that  has  been  spe- 

cially equipped  for  the  purpose.  Fireproof 
construction  has  been  adhered  to  throughout 
the  building.  The  walls  are  of  brick  and  con- 

crete, the  roof  trusses  are  steel  lattice  girders ; 
the  floors  are  of  hard-burned  brick,  and  the 
inspection  pits  in  the  repair  bay  are  of  con- 

crete. This  bay  is  provided  with  two  15-ton 
traveling  cranes,  moving  on  runways  supported  by  pilasters 
in  the  side  walls,  and  an  overhead  trolley  track  with  a 

pneumatic  hoist  co-operates  with  these  cranes  in  the  trans- 
portation of  apparatus  from  this  bay  into  the  repair  extension. 

The  compressed  air  to  operate  this  hoist  as  well  as  pneumatic 

in  service.  The  repair  shop  extension  runs  the  full  length  of 
the  building,  and  is  divided  into  a  blacksmith  shop,  30  ft.  x  14 
ft.,  at  the  rear ;  a  machine  shop,  72  ft.  x  30  ft.,  immediately 
in  front,  and  an  armature  repair  room,  30  ft.  x  30  ft.,  with  a 

CAR  HOUSE  AT  SCRANTON 

drying  oven,  5  ft.  x  7  ft.,  connecting,  and  oil,  sand,  salt  and  tool 
rooms  each  about  14  ft.  square.  These  rooms  are  all  fully  sup- 

plied with  tools  and  machinery  suitable  for  repairs. 
Immediately  in  front  of  the  repair  department  is  the  office 

of  the  storekeeper,  31  ft.  x  14  ft.  and  12  ft.  high,  with  his 

MAIN  POWER  PLANT,  CAR  PIOUSE  AND  REPAIR  SHOP  AT  SCRANTON 

tools  in  the  repair  shop  and  for  cleaning  motors,  car  seats,  etc.,  supply  room  and  fireproof  vault,  5  ft.  6  ins.  x  12  ft.  x  6  ft., 

is  furnished  from  the  adjacent  power  house.    By  keeping  on  and  in  a  second  story,  which  has  been  )n-ovided  over  the  office 
hand  duplicate  trucks,  armatures,  etc.,  this  repair  equipment  and  which  runs  back  over  the  armature  room,  is  space  for  the 
allows  of  immediate  interchange  of  parts  in  case  of  accident,  convenience  of  the  motormen,  containing  waiting  room,  locker 
thus  allowing  the  full  complement  of  cars  to  be  kept  constantly  room,  wash  room,  etc. 
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The  building  is  lighted  by  electricity  and  is  heated  by  a  hot- 
water  s}stcm,  the  supply  for  the  latter  being  furnished  from 
the  adjacent  power  house. 

DWELLINGS 
Convenient  of  access  to  the  car  house,  and  situated  between 

the  yard  proper  and  the  Delaware,  Lackawanna  &  Western 

VIEW  OF  PIPING  ABOVE  BOILERS 

Railroad,  are  six  dwelling  houses  for 
the  motnrnien  and  other  employees 
whose  presence  may  be  needed 
promptly  in  case  of  emergency.  Four 
of  these  dwellings  are  of  brick,  and 
accommodate  two  families  each.  The 

fifth  is  a  frame  building  and  will 
house  eight  families,  and  the  sixth 
house  is  also  of  wood  but  intended  for 

one  family  only.  These  houses  are 
nicely  located  on  a  private  street  and 
have  ample  front  and  back  yards. 

ilAlX  PDWEK  HOUSE 

The  power  house  is  rectangular  in 
shape,  90  ft.  2  ins.  wide,  fronting  on 
the  yard,  133  ft.  6  ins.  deep  and  42  ft. 
high  in  the  clear  to  tlie  roof  of  the 

engine  room.  A  semi-octagonal  ex- 
tension on  the  engine  room  side  re- 

lieves the  uniformity  of  this  frontage. 
The  building  is  divided  vertically 

by  a  brick  fire  wall,  which  separates 
the  boiler  and  engine  room.  This 
wall  contains  the  pilasters  which  act 
as  supports  to  one  of  the  runways  for 
the  traveling  crane  in  the  engine 
room.  Each  of  the  two  departments 
has  a  basement  and  main  floor,  and 
the  extension  before  mentioned  has  a  second  floor  to  accommo- 

date part  of  the  condensing  apparatus  and  also  automatic  lubri- 
cating mechanism.  The  first  floor  of  this  extension  is  occupied 

by  the  engineer  for  office  purposes. 

THE  STEAM  PLANT 

The  boiler  room  is  128  ft.  10  ins.  long  by  42  ft.  wide  and  26 
ft.  6  ins.  high.    It  is  arranged  to  accommodate  seven  Babcock 

&  Wilcox  water-tube  boilers,  five  of  which  are  installed  and  the 
others  to  be  supplied  when  additional  power  is  needed. 

The  normal  capacity  of  each  of  the  boilers  is  400  hp,  and 
each  is  capable  of  developing  50  per  cent  additional  power 
without  overcrowding.  Each  boiler  has  189  tubes,  and  all  are 

held  in  position  by  cast-iron  headers  connected  with  three  42-in. 
steam  drums.  The  latter  are  provided  with 
4-in.  nickle-seated  pop  safety  valves,  set  to  a 
working  pressure  of  160  lbs. 

The  boilers  are  grouped  in  four  batteries, 
three  of  two  each  and  one  single,  and  all  have 
foundations  of  concrete.  The  settings  are  of 

standard  design,  except  that  the  front  col- 
umns, which  ordinarily  serve  as  supports  to 

the  boilers  only,  have  been  made  heavier  and 
are  designed  to  act  in  addition  as  supports  to 
the  coal  bunkers  overhead. 

Roney  mechanical  stokers  are  used,  and 
they  are  operated  by  Standard  stoker  engines, 
as  shown  in  the  illustration  on  this  page. 

Coal  is  delivered  to  the  station  in  cars  upon 

a  track  which  parallels  the  side  of  the  build- 
ing adjacent  to  the  boiler  room,  and  extends 

beyond  the  grade  line  of  the  yard  12  ft.  above 
the  boiler  room  floor  level  on  a  wooden  tres- 

tle. Under  this  trestle,  which  has  an  open 
floor,  are  bins  lined  with  steel,  with  chutes 
directed  toward  a  hopper  over  a  Robins  belt 
conveyor,  both  of  which  are  protected  from 
the  weather  by  a  housing.  This  conveyor  is 
driven  by  a  motor  having  a  capacity  of  25 
tons  per  hour,  running  at  350  ft.  per  minute. 

BOILER  ROOM  AND  STOKERS 

Receiving  the  coal  from  the  hopper  and  carrying  it  up  an 
incline  the  conveyor  enters  the  boiler  room  above  the  boiler 
level  and  automatically  distributes  its  contents  the  whole 
length  of  the  coal  bunker,  which  is  situated  above  and  in  front 
of  the  boilers,  with  a  holding  capacity  of  250  tons.  This  coal 
bunker,  which  is  supported  by  steel  columns,  consists  of  a 
trough-shaped  steel  skeleton  surrounded  by  concrete  and 
masonry  so  that  no  iron  work  comes  in  contact  with  the  coal, 
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thereby  preventing  corrosion  and  the  transmission  of  heat  in 
case  of  fire  accidentally  occuring  in  the  pockets  into  which  the 

bunker  is  divided.  Each  pocket  is  provided  with  a  hopper- 
shaped  floor  to  which  is  attached  a  cast-iron  outlet  box  and 
steel  chute,  which  delivers  the  coal  by  gravity  directly  into  the 
stoker  hoppers,  the  supply  being  regulated  from  the  fire  room 
floor  by  cut-off  grates  inserted  in  the  coal  chutes. 

The  ashes  from  the  fires  fall  into  hoppers  underneath  the 

grates,  and  are  dumped  into  an  ash-car,  running  on  a  track  of 
20-in.  gage  underneath  the  boilers  the  full  length  of  the  boiler 
room.  This  track  runs  onto  the  platform  of  a  hydraulically 
operated  hoist  at  the  end  of  the  building.  The  car,  filled  with 
ashes,  ascends  to  the  yard  grade  and  is  transported  wherever  it 
may  be  desired. 

The  draft  caused  by  the  chimney,  although  ample  when  the 

back  connection  of  the  boilers  through  dampered  ducts  into 

a  flue  formed  by  the  division  wall  between  the  boiler  and 
engine  room  on  the  one  side  and  rear  wall  of  the  boilers  on  the 
other,  the  former  being  protected  by  a  2-in.  air  space.  The 
roof  of  this  flue  is  formed  of  steel  T-beams,  which  carry  a 
double  row  of  firebrick.  This  flue  is  provided  with  a  suitable 
damper  for  use  whenever  necessary. 

The  flue  leads  outside  of  the  building  and  there  connects 
with  a  chimney  of  Alphons  Custodis  construction  118  ft.  high, 
9  ft.  10  ins.  diameter  inside  in  the  clear,  resting  on  a  concrete 
foundation  20  ft.  9  ins.  square.  A  cleaning  door  has  been  pro- 

vided in  the  base  of  the  chimney  for  convenience  of  access  to  its 

interior,  and  a  ladder  of  ̂ -in.  galvanized  round  iron  steps  runs 
from  the  ground  to  the  top  both  inside  and  out. 
Two  Worthington  pumps  of  the  outside  end-packed  plunger 

Exciter iOOU-hp  Generating  Set  Direct-Connected  Switcliboard    Alternatiiit;  Cm  rent  Sw  itchboard 
GENERAL  VIEW  OF  ENGINE  ROOM  IN  MAIN  POWER  HOUSE 

larger  sizes  of  fuel  are  burned  under  the  boilers,  is  not  de- 
signed to  be  sufficient  when  culm  is  used.  To  supplement  it 

two  140-in.  "three-quartered  housed"  blowers  with  top  hori- 
zontal outlets  and  self-oiling  bearings  are  provided.  These  are 

installed  in  a  one-story  extension  to  the  boiler  house  on  the 
basement  level.  The  capacity  of  these  blowers  is  ample  for 
the  entire  boiler  plant,  so  that  one  blower  may  be  held  in 

reserve.  Each  blower  is  direct-connected  by  means  of  a 
flexible  belt  coupling  to  a  Standard  engine.  These  blowers 
take  their  supply  from  the  boiler  room  through  gratings  in 
the  floor  and  discharge  directly  into  the  air  tumiel,  running 
the  full  length  of  the  building  in  front  of  the  ash  pit. 

From  this  tunnel  separate  cast-iron  air  connections  provided 
with  suitable  hand-controlled  dampers  open  to  the  space 
below  the  grate  bars  under  each  boiler,  which  has  been  de- 

signed so  as  to  close  tight  against  the  resultant  air  pressure. 
The  products  of  combustion  from  the  fires  pass  from  the 

type  stand  on  the  floor  at  the  north  end  of  the  boiler  room. 
The  suction  ends  of  these  pumps  are  connected  in  duplicate 
with  the  i8-in.  main  from  Roaring  Brook,  the  city  main,  the 
hot  well  of  the  condensing  system  and  an  in-take  well  located 
by  the  side  of  Roaring  Brook  reservoir  contiguous  to  the  powjer 
house. 

This  in-take  well,  8  ft.  in  diameter  and  18  ft.  deep,  is  con- 
nected to  Roaring  Brook  by  a  concrete  conduit,  38  ins.  in 

diameter.  The  suction  inlets  at  this  source  of  supply  arc  pro- 
tected by  foot  valves  and  strainers  of  standard  make,  and  the 

connection  with  the  hot  well  of  the  condenser  system  is  also 
provided  with  proper  arrangements  for  excluding  dirt  and  oil. 
All  of  these  duplicate  comicctions  are  guarded  by  valves  so 
that  either  pump  may  be  repaired  without  interrupting  the 
service  of  the  other,  and  the  water  supply  may  be  obtained 
from  either  the  suction  well  or  the  water  main  when  the  coii- 
denser  is  out  of  service. 



870 STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  24. 

The  high-pressure  water  piping  from  the  pumps  to  the 
boilers  is  of  extra  heavy  quahty  and  has  extra  heavy  fittings. 
The  water  passes  through  an  especially  designed  horizontal 
closed  feed-water  heater  on  its  way  to  the  boilers,  provision 
being  made  so  that  it  may  be  by-passed  in  case  of  accident  or 
to  facilitate  cleaning  or  repairs. 

The  blow-off  pipe  of  each  boiler  is  provided  with  an  angle- 
valve  and  a  flanged  gate-valve.  In  addition  a  similar  valve 
is  provided  in  the  main  blow-off  line  between  the  boilers 
and  the  free  end  leading  to  Roaring  Brook,  with  a  cross  con- 

reaching  the  throttle  valve.  All  gaskets  in  the  main  line  of 
piping  are  of  corrugated  copper. 

The  first  auxiliary  steam  header,  5  ins.  in  size,  serves  to 
supply  steam  to  the  stoker  engines,  the  condenser,  circulating 
pump  and  the  rotative  dry  vacuum  pump. 

The  second  auxiliary  header,  8  ins.  in  size,  supplies  steam  to 
the  boiler  feed-pump  and  the  blower  engines,  to  the  exciter 
engines  through  steam  separators  of  special  design,  to  the  air 
compressor  for  the  cleaning  system  and  to  the  steam  pump  for 
the  car  house  hot-water  heating  system. 

All  drips  from  the  live  steam  system  are  connected  with  a 
Holly  receiver,  and  the  water  of  condensation  is  automatically 
returned  to  the  boilers  by  the  . Holly  gravity  return  system. 

The  main  exhaust  pipe  of  each  engine,  24  ins.  in  diameter, 

is  of  cast  iron.  A  30-in.  condenser  entrainer  is  set  in  the  middle 
of  the  extension  to  the  engine  room,  and  with  easy  bends  the 

two  main  exhaust  pipes  lead  to  this.  A  gate-valve,  hydraulic- 
ally  operated  from  the  engine  platform,  cuts  off  each  engine 
from  the  condensing  system  when  the  latter  is  not  in  operation, 
and  a  multi-ported  20-in.  relief  valve  is  connected  in  on  the 
engine  side  of  each  gate-valve,  which,  in  case  of  loss  of  vacuum, 
automatically  opens  to  the  atmosphere,  relieving  the  exhaust 
system  and  allowing  the  engines  to  run  uninterruptedly  at 

Back  of  Direct-Connected  Switchboard  Back  of  Alternating-Current  Switchboard 

WIRING  OF  SWITCHBOARDS  IN  MAIN  POWER  HOUSE 

nection  to  the  feed-water  system,  so  that  in  the  event  of  failure 
of  any  individual  feed  line  any  boiler  may  be  temporarily  fed 
through  the  blow-off  connection. 

The  steam  piping  is  all  of  standard  full-weight  wrought-iron 
pipe  with  extra  heavy  flanged  fittings  and  extra  heavy  Chap- 

man gate  valves  with  outside  yoke  and  screw.  It  is  arranged  at 
the  boilers,  in  a  system  of  manifolds  having  a  main  and  two 
auxiliary  headers,  all  interconnected  and  supplied  with  valves, 
so  that  any  part  of  the  system  may  be  isolated  for  repairs 
without  interfering  with  the  running  of  the  rest  of  the  plant. 
The  main  header  is  connected  with  the  boilers  by  flanged  12-in. 
wrought  iron  pipes  having  large  radius  bends,  and  is  dripped 
automatically  to  the  boilers  by  the  Holly  Gravity  return  system. 
Steam  is  supplied  to  each  main  engine  through  a  lO-in.  pipe, 
in  which  a  steam  separator  of  special  design  is  located  before 

atmospheric  pressure.  For  this  connection  the  main  exhaust 

pipe  extends  directly  to  the  roof,  where  it  is  capped  by  an  ex- 
haust head,  properly  dripped  to  protect  the  roof.  From  the 

entrainer  the  main  exhaust  pipe,  of  cast-iron,  to  accommodate 
the  exhaust  from  two  pipes,  rises  vertically  and  joins  an  elbow 

connecting  with  the  top  of  the  condenser. 
The  exhaust  steam  from  the  exciter  engines,  the  stoker 

engines,  blower  engines  and  boiler  feed  pumps  passes  through 
the  feed-water  heater  previously  mentioned,  which  is  situated 
above  the  boilers  at  the  end  of  the  boiler  room  near  the  engines 

and  pumps.  A  back  pressure  valve,  suitably  located  in  the  free 
exhaust  pipe,  insures  sufficient  pressure  and  corresponding 
temperature  for  heating  the  water.  The  exhaust  header  with 
which  these  exhaust  pipes  connect  before  entering  the  heater 
is  furnished  with  a  gate-valve  and  by-pass  to  the  roof,  and  the 



Junk  13,  1903.] STREET  RAILWAY  JOURNAL. 
871 

plant  may  be  run  with  free  exhaust  in  case  of  accident  to  the 
heater.  A  branch  from  this  exhaust  header  leads  also  to  a 
coil  heater  in  the  basement  of  the  boiler  room,  which  serves 

to  heat  the  water  for  the  hot-water  healing  system  in  the  car 

EXCITER  SETS  IN  MAIN  PUWER  PLANT 

house.  Another  branch  carries  the  exhaust  steam  beneath  the 

grates  of  the  boiler  for  cooling  purposes. 

A  semi-octagonal  bay,  19  ft.  6  ins.  x  15  ft.  9  ins.,  at  the 
middle  of  the  side  of  the  engine  room  accommodates  the  con- 

densing apparatus  on  its  basement  and  second  story.  The 
central  feature  of  this  system  is  a  30-in.  standard  Worthington 

LINE  AND  TRACK  CONSTRUCTION 

elevated  jet  condenser  having  a  normal  capacity  to  condense 
75,000  lbs.  of  steam  per  hour  and  maintain  a  vacuum  of  26  ins. 

of  water  with  condensing  water  at  80  degs.  F.  The  main  cir- 
culating pump  is  of  the  Worthington  turbine  type.  It  is  located 

in  the  basement,  and  is  directly  connected  with  a  Junior  engine. 

mounted  on  a  common  bed-plate.  This  pump  will  deliver 
6000  gals,  of  water  per  minutes  against  a  30-ft.  head  while 
operating  at  a  speed  not  to  exceed  320  r.  p.  m.,  and  under 
these  conditions  is  capable  of  developing  an  efficiency  of  not 
less  than  65  per  cent  of  the  power  delivered  on  the  pump  shaft. 
An  air  cooler  and  a  lo-in.  x  i8-in.  x  i8-in.  Worthington  rotative 
dry  vacuum  pump  serve  to  abstract  all  saturated  air  vapor  from 
the  spray  chamber  of  the  condenser.  The  water  for  condensing 
purposes  is  obtained  from  the  in-take  well  connected  with 
Roaring  Brook  reservoir,  and,  after  passing  through  the  con- 

denser, is  discharged  into  a  36-in.  concrete  conduit  which  leads 
down  the  bank  of  Roaring  Brook  and  empties  into  it  a  half-mile 
below,  where  the  dam,  which  forms  the  reservoir,  is  located. 
Thus,  in  times  of  low  water  the  reservoir  acts  as  a  large 

storage  basin  for  condensing  purposes,  the  cool  water  being- 
supplied  from  the  upper  end  and  discharged  hot  into  the  lower 
end,  half  a  mile  away.  In  its  passage  back  to  the  u])per  end 
ample  time  has  elapsed  for  the  temperature  to  fall. 

All  live  steam  piping,  including  the  flanges  and  heads  of 
steam  drums,  is  covered  with  the  best  quality  of  magnesia 
moulded  blocks,  securely  wired  to  the  piping  and  plastered  with 

'  2-'m.  thickness  of  magnesia  cement,  which,  in  turn,  is  covered 
with  a  thickness  of  resin-sized  paper.  A  canvas  jacket  en- 

circles the  whole.  The  auxiliary  exhaust  system  and  the  liot 

feed-water  piping  and  heater  are  covered  with  asbestos  sec- 
tional covering  i  in.  thick. 

ENGINE  ROOM 

This  room  is  128  ft.  10  ins.  long  and  44  ft.  liigh  in  the  clear. 
The  front  end  is  54  ft.  8  ins.  wide,  while  the  rear  end  is  10  ft. 
narrower ;  the  additional  space  in  front  acconmiodates  the 
switchboards  and  accompanying  apparatus.  The  view  of  this 

room,  given  on  page  869,  shows  one  of  the  large  direct-con- 
nected generating  sets  m  the  center,  an  exciter  set  to  the  left  of 

the  picture  and  the  alternating-current  switchboard  and  direct- 
current  switchboard  on  the  right,  the  alternating-current  board 
being  in  the  foreground.  Views  of  the  backs  of  these  boards, 
showing  the  wiring  connections  are  also  presented. 

CHARACTERISTIC  CURVE 

The  enclosure  is  spanned  by  a  traveling  crane  of  35  tons 

capacity  and  of  42-ft.  span.  It  travels  on  runways  34  ft.  6  ins. 
high  from  floor  to  base  of  rails,  supported  by  brick  pilasters  in 
the  building  walls.  The  room  is  arranged  to  house  three  main 
engines,  two  of  which  are  in  operation,  and  the  third  can  be 
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furnished  on  short  notice  when  the  traffic  on  the  road  increases 
sufficiently  to  require  its  service. 

The  two  engines  now  running  are  duphcates,  and  either  is 
capable  of  furnishing  sufficient  power  to  operate  the  road  for 
the  present.  Each  engine  is  of  the  VVestinghouse  vertical  cross- 
compound  type  fitted  with  Corliss 
valve  gear.  Both  of  the  cranks  are 
overhung,  and  the  cylinders  are  suf- 

ficiently apart  to  allow  the  fly-wheel 
and  rotating  parts  of  the  generators 
t(i  be  mounted  on  the  engine  shaft  be- 

tween bearings.  The  high-pressure 
cylinder  is  30  ins.  in  diameter,  the 
low-pressure  cylinder  60  ins.,  with  a 
4S-in.  stroke.  The  normal  capacity 
of  each  engine,  at  94  r.  p.  m.,  when 
running  under  160  lbs.  steam  pres- 

sure and  condensing,  is  2000  ihp,  with 
a  capacity  for  60  per  cent  overload 
at  higher  pressure. 

These  engines  are  arranged  to 
operate  the  generators  in  multiple 
and  are  synchronized  from  the  main 
switchboard.  A  switch  controls  a 

motor  on  each  engine,  which  alters 
the  position  of  a  weight  on  a  lever 
connected  with  the  lay  shaft  of  the 
engine  governor,  thus  increasing  or 
decreasing  the  weight  on  the  governor  spindle  and  giving  the 
desired  speed  control  for  synchronizing  the  machines  and  also 
for  dividing  the  load  evenly  when  the  machines  are  running  in 
parallel. 

There  are  two  gage  boards  attached  to  each  engine,  one  on 

tlie  Hdor  le\'el  and  the  nther  on  tlie  u])per  platform.  l-~ach 

the  basement  floor  directly  to  this  tank  by  compressed  air,  and 
thence  it  descends  by  gravity  to  the  cylinder  lubricating  oil 
pumps  on  the  main  engines. 

An  8-in.  Westinghouse  steam  air  compressor  with  automatic 
control  is  located  on  the  engine  room  wall, and  is  connected  with 

CUT  THR(JU(;H  rock  to  cross  under  ERIE  TRACK 

a  standard  receiver  tank.  Pipe  connections  run  from  the  latter 
to  the  generators  and  switchboard  for  removing  dust  from 

contact  siu'faces  of  switches,  etc.  A  pipe  runs  also  to  the 
car  house  to  facilitate  the  cleaning  of  motors  and  plush 
car  seats,  etc.,  and  to  the  repair  shop  for  the  operation  of 
pneumatic  tools,  hoists,  etc. 

Double-current  generators,  of  1250-kw  ca- 
pacity each,  were  adopted  for  this  p-lant,  be- 

cause of  the  rec|uirements  of  the  service.  The 

alternating-current  end  of  the  terminals  sup- 
plies current  at  a  voltage  of  390,  and  the 

direct-current  end  at  650.   The  generator  fields 

BRIDGE  CONSTRUCTION  OVER  MEADOW  BROOK 

board  contains  a  steam  gage,  a  receiver-pressure  gage  and  a 
vacuum  gage.  The  upper  boards  also  have  an  indicator  and 

connection  for  controlling  the  hydraulically-operated  valve  on 
the  exhaust  pipe  at  the  condenser.  There  is  also  a  push  button 
on  this  board  for  operating  the  Monarch  safety  engine  stop, 
which  stands  upon  the  floor  in  front  of  each  engine.  This 

engine  stop  can  be  operated  by  hand  at  the  electric  switch- 
board, and  in  addition  it  is  connected  by  a  belt  to  the  engine 

shaft  so  that  when  the  engine  attains  a  higher  speed  than  that 
for  which  the  stop  was  set  it  automatically  closes  the  thndtle 
valve  and  shuts  oft  steam. 

The  oil  drips  from  the  main  engines,  the  main  generators, 
the  exciters,  the  circulating  and  vacuum  pumps  are  all  piped 
together  so  as  to  bring  the  oil  to  a  filter  located  in  the  basement 

imder  the  engine  room.  From  this  filter  the  oil  runs  by  gravit}- 
U.i  a  storage  tank  adjoining  it,  and  from  there  it  is  pumped  by 
t).  Dean  duplex  steam  pump  to  a  receiving  tank  at  the  top  of  the 
condenser  extension  at  the  side  of  the  engine  room.  From  this 
tank  the  oil  descends  and  is  distributed  by  a  piping  system  of 
polished  brass.  A  separate  tank  for  the  cylinder  oil  stands  by 
the  side  of  the  machine-oil  tank  in  the  attic  of  the  condenser 
extension.    Cylinder  oil  is  forced  from  the  original  barrel  on 

Two  units  have  been  supplied  to  the  exciter 

service,  each  consisting  of  a  130-hp  Westing- 

house  compound  engine  with  out-board  bear- 
ing and  extended  shaft  for  receiving  the  arma- 

ture of  the  exciter  generator  of  62}4-kw  ca- 
pacity. Each  unit  is  capable  of  supplying  ex- 

citer current  corresponding  to  the  maximum  load,  and  hence 
one  unit  may  stand  as  a  relay. 

Two  switchboards  have  been  installed,  and  provision  is  made 
to  accommodate  another  when  the  third  engine  and  generator 
are  installed.  They  are  of  white  Italian  marble,  2  ins.  thick, 
set  in  a  steel  frame,  and  present  an  attractive  appearance. 

TYPICAL  CROSSING  STATION 
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These  switchboards  accommodate  the  connections  from  the 

direct-current  and  alternating-current  terminals  of  the  alter- 
nating-current-direct-current generators  respectively.  The 

direct-current  board  has  six  panels,  namely,  two  generator 
panels,  two  feeder  panels  and  two  exciter  panels.  The  genera- 

tor panels  are  connected  to  the  direct-current  side  of  the  gen- 
erators, the  feeder  panels  to  the  third  rail,  and  the  exciter 

panels  to  the  exciter  units.  The  generators  are  protected  from 
casualties  on  the  line  by  Westinghouse  brush  type  automatic 
circuit  breakers  mounted  on  both  the  generator  and  feeder 

panels.  The  alternating-current  board  consists  of  two  genera- 
tor panels  and  a  transformer  panel,  equipped  with  Westing- 

house  round  dial  instruments,  an  indicating  wattmeter,  a 

direct-current  ammeter  for  the  field  circuit  and  an  alternating- 
current  ammeter,  which  can  be  cut  in  on  any  one  of  the  tlirec 

phases. 
Two  alternating-current  voltmeters  are  mounted  on  a  swing- 

ing bracket  on  one  end  of  the  board,  and  on  the  opposite  end  is 
another  bracket  on  which  is  mounted  the  synchronizer  and  a 

power  factor  meter.  On  the  alternating-current  generator 
panels  are  mounted  two  non-automatic  circuit  breakers  to 
enable  the  machines  to  be  cut  off  without  burning  the  main 

switches.    The  alternating-current  side  of  the  generators  i'- 

TYPICAL  VIEW  OF  ROADBED 

protected  from  the  results  of  short  circuits  by  three  Westing- 
house  brush-type  automatic  circuit  breakers  mounted  on  the 
transformer  panel.  This  panel  carries  also  three  4000-amp. 
alternating-current  meters. 

The  transformers,  four  in  number,  one  of  which  is  held  in 

reserve,  are  of  the  water-cooled  type  of  800-kw  capacity  each. 
They  are  located  on  the  basement  floor  under  the  engine  room. 
The  floor  above  them  has  been  left  open,  but  it  is  protected  by 
a  substantial  railing,  allowing  free  access  to  them  from  above 
by  the  traveling  crane  to  facilitate  dismantling  and  assembling 
in  case  of  repair.  These  transformers  raise  the  current  from 
390  volts  to  22,000  volts  before  it  passes  through  bayonet 
switches  for  the  purpose  of  isolating  a  defective  or  damaged 
transformer,  and  then  passes  through  the  Westinghouse  static 
interrupters  to  the  high-tension  pole-type  fuse  switches,  and 
thence  to  the  upper  gallery,  where  low-equivalent  lightning 
arresters  are  placed.  To  these  are  connected  the  outgoing  wires 
of  the  transmission  line. 

TRANSMISSION  LINE 

The  line  consists  of  three  No.  4  B.  &  .S.  hard-drawn  liare 
copper  wires  arranged  in  equilateral  triangle  and  transposed 
once  in  transit  to  the  sub-station  now  being  erected  at  Hancock, 
14  miles  distant.    Umbrella-type  glass  insulators,  mounted  on 

I'  j-in.  wooden  pins,  are  supported  on  wooden  brackets,  and 
the  line  is  carried  on  30-ft.  to  35-ft.  cedar  poles,  set  5  ft.  in 
the  ground  and  spaced  100  ft.  apart. 

SUB-STATION  AT  HANCOCK 

This  station  is  a  building  of  the  same  general  type  of  con- 
struction as  those  at  the  Scranton  terminal,  and  will  be  ar- 

ranged and  equipped  for  traffic  service  with  passenger  and 
freight  rooms  along  the  same  general  lines  as  the  main  stations 
of  the  road.  It  is,  however,  intended  to  have  a  fireproof  tower, 
21  ft.  x  22  ft.  and  40  ft.  high,  in  which  it  is  proposed  to  isolate 
all  the  high-tension  current  apparatus  necessary  for  lowering 
the  voltage  from  the  line  for  conversion  in  the  rotaries  and  ser- 

TRACK  CONSTRUCTION,  SHOWING  THIRD  RAIL  AND 
CROSS-OVER 

vice  in  the  third  rail.  This  equipment  is  not  yet  completed, 

but  the  plans  have  all  been  approved  and  the  work  of  installa- 
tion is  in  progress.    In  general  the  wiring  plan  is  as  follows: 

The  22,000-volt  current  from  the  line  enters  the  high-tension 
tower,  passing  through  lightning  arresters  and  high-tension 
fuse  switches  to  static  interrupters.  It  then  passes  to  two  sets 
of  high-tension  fuse  switches,  connected  to  two  banks  of  static 
transformers,  one  containing  three  loo-kw  and  the  other  three 
300-kw  oil-cooled  units,  and  these  are  so  arranged  that  thev 
can  be  used  separately  or  in  parallel.  The  current  is  lowered 

to  390  volts,  and  it  passes  to  the  alternating-current  panels  of 
the  switchboard,  thence  to  two  Westinghouse  400-kvv  rotaries, 
where  it  is  converted  to  a  direct  current  of  650  volts,  ami  then 
goes  to  the  third  rail. 

ROADBED 

The  permanent  way  is  of  the  very  highest  grade  of  steam 
railroad  construction,  and  is,  therefore,  well  adapted  to  high- 

speed service  and  heavy  traflic.  It  has  a  double-track  equip- 
ment over  the  whole  line  with  cross-overs  at  intervals.  The 

running  rails  for  the  short  line  to  Carbondale  are  of  75-lb.  A. 
S.  C.  E.  section.  In  the  main  line  to  Wilkesbarre  the  running 
rails  are  of  90-lh.  A.  S.  C.  E.  section.  Spring  frogs  and  long 
point  switches  are  provided  at  all  cross-overs  and  rail  braces 
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and  guard  rails  are  provided  at  all  curves.  The  ballast  is  of 
broken  limestone  throughout,  with  a  depth  of  bed  under  the  ties 
of  6  ins.  to  15  ins.  throughout  the  line.  Protected  rail-bonds 
are  placed  under  the  fish-plates.    These  have  terminals  %  in. 

8  ft.,  2640  to  the  mile,  and  every  fifth  tie  is  8  ft.  6  ins.  long,  to 
support  the  third  rail  insulating  pedestal,  which  raises  that  rail 
above  the  running  rails.  These  pedestals  are  of  reconstructed 
granites,  and  rest  on  iron  chairs  securely  spiked  to  the  ties. 

VrADUCT,  682  FT.  LONG,  AVOCA 

UNDERNEATH  THE  AVOCA  VIADUCT 

in  diameter,  and  are  expanded  in  place  by  a  screw  compressor. 

Cross-bonds  of  250,000  circ.  mils  are  placed  every  500  ft.  along 
the  line.   The  ties  are  of  Southern  yellow  pine,  7  ins.  x  9  ins.  x 

The  third  rail  is  of  7S-lb.  A.  S.  C.  E.  section  on  both  lines, 
and  is  placed  between  the  tracks  to  be  out  of  reach  of  the  pas- 

sengers when  boarding  or  alighting  from  the  cars  at  the 
stations.  This  third  rail  is  bonded  with  two  400,000  circ.  mils 

foot  bonds.  The  holes  in  the  rails  are  punched  with  a  loo-ton 
hydraulic  punch  and  the  bond  terminals  are  expanded  in  place 

by  30-ton  hydraulic  presses.  At  the  few  grade  crossings  that 
occur  at  country  roads  and  at  stations  the  third  rail  is  broken, 
and  the  ends  are  connected  by  two  300,000-circ.  mils  cables, 
placed  in  creosoted  wooden  conduits  filled  with  pitch.  At 

these  points  the  ends  of  the  third  rails  are  provided  with  ap- 
proaches to  release  the  shoe  from  contact  and  to  re-engage  it. 

The  right  of  way  varies  in  width  from  60  ft.  to  150  ft.,  de- 
pending upon  the  nature  of  the  fills  or  cuts  in  the  vicinity,  and 

is  protected  along  the  entire  route  by  a  wire  fence  of  No.  12 
open-mesh  galvanized  iron  wire  on  white  cedar  posts,  5  ins. 
in  diameter,  8  ft.  long,  and  set  3  ft.  in  the  ground,  15  ft.  apart. 
At  grade  crossings  the  fence  approaches  the  track  and  such 
openings  as  are  necessary  are  protected  with  cattle  guards  of 
terra-cotta.  All  grades  have  been  kept  as  low  as  possible,  and 
excepting  on  a  temporary  cut-off  none  exceed  2  per  cent.  The 
line  has  been  run  as  straight  as  practicable;  there  is  only  one 
curve  of  12  degs.,  and  such  others  as  exist  have  been  made  easy 
by  spiralizing  to  facilitate  speed  and  comfort.  This  type  of 
construction  has  necessitated  some  heavy  engineering  work 
with  heavy  cuts  and  extensive  fills.  The  banks  in  some  of  these 
cuts  had  to  be  supported  by  retaining  walls  to  make  them 
secure.  Wagon  roads  and  residences  had  to  be  moved,  and  in 
some  instances  steam  roads  were  shifted  to  prevent  sharp 
diversions  and  curves.  In  the  crossing  of  wagon  and  steam 
roads  by  going  either  underneath  or  overhead,  and  in  the 
crossing  of  streams  many  steel  bridges  were  built,  supported  on 
either  stone  or  concrete  abutments  of  the  most  solid  character. 

At  Avoca  the  longest  of  these  bridges  was  built.  It  is,  in  fact, 
a  viaduct  682  ft.  long,  spanning  the  tracks  of  the  Lehigh 
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with  the  city  of  Hazleton  to  the  southwest,  at  a  distance  of  a 
little  over  26  miles.  This  road  runs  through  a  prosperous 
mining  region,  the  inhabitants  of  which  are  dependent  upon 
and  visit  Wilkesbarre  for  social  and  commercial  purposes,  and 
as  facilities  for  travel  are  presented  it  is  only  reasonable  to 

!  ' 

FREIGHT  AND  PASSENGER  TERMINAL  AT  WILKESBARRE 

Valley  Railroad,  the  Delaware  &  Hudson  Railroad  and  the 
trolley  line  of  the  Scranton  Traction  Company.  This  structure 
is  composed  of  eight  deck  spans,  seven  of  which  are  plate 
girders,  varying  in  length  from  50  ft.  to  102  ft.,  and  having  a 

maximum  height  of  about  60  ft.    The  pedestals  are  pin  con- 

nected, and  arc  supplied  with  roller  bearings  at  all  expansion 
points.  The  roadbed  is  finished  and  all  equipment  installed 
on  the  division  between  ScrantoiT  and  Pittston,  and  in  this 
run  of  12  miles  there  are  fourteen  bridges,  varying  in  span 
from  26  ft.  to  93  ft.,  and  twenty-one  box  culverts  of  concrete 
masonry.  From  Pittston  to  Wilkes- 

barre the  roadbed  has  been  largely 
graded,  and  the  general  character 
of  construction  is  similar  to  that  on 

the  section  already  completed.  At 

the  approach  to  Wilkesbarre  a  via- 
duct, 554  ft.  in  length,  is  being  con- 

structed, which  embraces  as  difficult 

engineering  features  as  any  encoun- 
tered along  the  line.  At  this  point 

the  grade  is  carried  30  ft.  above  the 
ground,  to  carry  the  road  over  the 
highway,  the  Wilkesbarre  Traction 

Company's  trolley  line  and  several 
tracks  of  the  Lehigh  Valley  and 
Jersey  Central  Railroads.  The 
wagon  road  and  the  trolley  tracks 
have  had  to  be  moved  nearly  30  ft. 
towards  the  river,  and  an  embank- 

ment has  been  built  across  the  old 

highway  to  bring  the  roadbed  to  the 
viaduct.  The  embankment  south  of 
the  viaduct  stretches  for  about  1000 

ft.  along  the  banks  of  the  Susque- 
hanna River,  passing  under  the 

bridge  of  the  Wilkesbarre  &  Eastern 
Railroad,  the  first  span  of  which  is 
being  rebuilt  on  a  different  design  to 
allow  sufficient  room  for  the  pur- 

pose. From  there  the  roadbed  will 
be  carried  as  a  fill,  protected  from 
the  river  current  by  crib  work  and 

rip-rap,  crossing  over  Mill  Creek  on 
,-)  four-span  steel  bridge  120  ft.  long.  At  least  12,000  cu.  yds. 
of  concrete  will  be  used  in  the  construction  of  abutments  for 

the  viaduct,  and  800  tons  of  steel  will  be  required  in  the  bridge 
work. 

TERMINAL  FACILITIES  AT  VVTLKESHARRE 

The  southern  terminal  of  the  road  is  located  at  Wilkesbarre, 

the  county  seat  and  commercial  center  of  Luzerne  County, 
with  a  population  of  65,000  inhabitants.  It  contains  a  system 
of  urban  and  suburban  street  railways  comprising  65  miles, 

and  has  recently  l)ecn  fonncctcd  \>y  a  lliird-rail  electric  road 

anticipate  that  they  will  continue  their  trips  farther  up  the 
valley  towards  Scranton. 

The  station  is  located  on  Market  Street  and  Canal  Street,  the 
former  being  the  main  street  of  the  city,  running  north  and 
south,  and  stands  immediately  across  the  street  from  the  Union 

PLAN  OF  STATION  AT  PITTSTON 

station,  into  which  run  the  Pennsylvania,  the  Lehigh  Valley 
and  the  Delaware  &  Hudson  Railroads.  Its  frontage  on  Canal 
Street  is  1200  ft.,  and  for  this  distance  it  parallels  and  is  in 
contact  with  the  yards  of  the  three  steam  roads  mentioned. 

The  passenger  station,  which  will  have  a  frontage  on  Market 
Street  of  50  ft.,  will  be  a  handsome  granite  structure  of  three 
stories.  The  lower  floor  will  be  devoted  to  the  convenience  of 

passengers  and  the  upper  stories  divided  into  offices.  Ample 
accommodations  will  be  provided  for  the  receiving  and  deliver- 

ing freight  on  the  Market  .Street  front. 
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PITTSTON  STATION 

Besides  that  at  Hancock,  already  described,  there  is  another 
complete  intermediate  station  equipment  at  Pittston,  which  is 

a  city  of  25,000  inhabitants  about  8^3  miles  from  Scranton. 
This  station  is  located  on  Market  Street  a  short  block  from 

Alain  Street,  the  principal  street  of  the  city,  and  is  in  every 
way  central  and  convenient  of  access. 

The  character  of  the  building  is  similar  to  that  of  those  of 

over  platforms,  with  a  width  over  sills  of  9  ft.  8  ins.,  and  a 
height  from  bottom  of  sills  to  top  of  deck  of  10  ft.  The  plat- 

forms are  5  ft.  long.  The  passenger  car  bodies  weigh  32,000 
lbs.  and  the  combination  car  bodies  35,000  lbs.  The  trucks 
were  made  by  the  Baldwin  Locomotive  Works,  and  are  of  the 

M.  C.  B.  swing-motion  equalized  bolster  type,  and  those  at  the 
rear  have  mounted  on  them,  with  Gibbs  cradle  suspension,  two 

single-reduction  50-F  Westinghouse  motors  of  150  hp.  The 

PASSENGER  STATION  AT  PITTSTON, 
THE  RIGHT 

FREIGHT  DEPOT  AT 

the  Scranton  terminal,  and  the  accommodations  for  the  public 
are  as  complete  in  every  respect.  The  building  is  46  ft.  9  ins. 
long  facing  the  road,  and  16  ft.  6  ins.  deep  on  Market  Street. 
A  curved  roof  projects  over  the  platform  7  ft.  6  ins.  on  all  sides, 
for  protection  of  passengers  from  the  elements.  Just  back  of 
the  passenger  station  and  abutting  on  Market  Street  is  the 
freight  station,  a  building  108  ft.  x  24  ft.,  harmonizing  with 

the  main  building.  It  is  provided  with  an  office  and  ample  plat- 
form facilities  to  meet  the  demands  of  the  freight  service 

which  is  confidently  expected  at  this  point.  Station  platforms 
have  been  built  at  frequent  intervals  along  the  right  of  way  at 

COMBINATION  CAR 

w  hich  trains  will  stop  for  the  convenience  of  the  patrons  of  the 
line.  The  permanent  location  of  these  stopping  points  is  not 
as  yet  determined,  pending  experience  with  the  traffic  and  an 
endeavor  to  meet  the  convenience  of  the  majority  of  those  who 
use  the  road. 

ROLLING  STOCK 

At  present  the  electric  car  equipment  consists  of  ten  regular 
passenger  cars,  three  combination  passenger  and  baggage  cars, 
four  freight  cars  and  one  construction  and  repair  car,  all  fur- 

nished by  the  American  Car  &  Foundry  Company.  All  of  these 
cars  were  built  from  special  designs,  and  are  practically  of  the 
same  dimensions,  42  ft.  long  over  end  panels  and  52  ft.  long 

PASSENGER  PLATFORMS  AT  WILLIAM   STREET,  PITTSTON 

axles  are  of  steel,  and  the  wheels  are  of  cast-steel  with  steel 
tires  and  M.  C.  B.  flanges. 

The  entire  length  of  the  interior  of  the  passenger  car  is 
devoted  to  seats,  the  car  being  divided  by  a  wooden  and  glass 
partition  to  segregate  smokers  from  the  other  patrons  of  the 
road.  The  end  reserved  for  smokers  accommodates  twenty- 
five,  and  there  are  seats  for  thirty-four  in  the  general  com- 

partment. Double  sliding  doors  are  provided  in  the  end  and 
middle  partitions,  and  vestibule  side  doors  are  hinged  to  the 
post  next  the  car  body.  These  doors,  when  closed,  are  secured 
liy  the  lowering  of  the  trap-door  forming  the  extension  to  the 

platform  covering  the  steps.  There  is  double 
French  plate  glass  in  the  partitions  and  in  the 
front  and  rear  vestibules.  The  windows  are  of 

double  thickness  American  glass,  and  are  pro- 
tected when  open  by  two  polished  brass  rods 

running  the  full  length  of  the  car  outside. 
Pantasote  curtains  operate  on  springs.  As 
loops  are  established  at  each  terminal  the 
backs  of  the  seats  have  been  made  stationary, 

and  the  motorman's  cab  is  permanently  at  one 
end  of  each  car.  Tlie  interior  finish  of  the 

cars  is  in  natural  mahogany,  handsomely  in- 
laifl  with  holly.  The  window  curtains  are  dark 
green  and  the  car  seats  of  red  plush.  The  fan 
lights  in  the  clerestory  are  of  green  opal  glass, 
and  the  general  harmony  of  color  is  pleasing. 
The  height  of  the  first  step  from  the  top  of  the 
rail  is  10  ins.,  and  there  are  five  8-in.  steps 
leading  to  the  car  floor.  There  are  eight  elec- 

tric lights  of  16  cp  on  each  side  of  the  car  and  one  light  in  each 
vestibule.  Each  car  has  twenty  electric  heaters,  furnished  by 
the  Consolidated  Car  Heating  Company. 

The  combination  car  has  its  passenger  compartment  equipped 
similar  to  that  of  the  passenger  car  proper.  It  is  provided  with 
seats  for  forty-two  people,  and  in  the  baggage  compartment 
there  are  adjustable  seats  at  the  sides  for  thirteen  people.  This 
compartment  is  12  ft.  9  ins.  long,  and  is  supplied  with  sliding 
doors  at  each  side  for  handling  baggage. 

The  freight  cars  have  a  length  of  body  of  46  ft.  6  ins.,  and  are 

built  of  straight  grain  long  yellow  pine  with  oak  sills,  strength- 
ened with  yi-ln.  angle-irons  and  oak  cross-timbers,    The  in- 
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terior  is  sheathed  with  ̂ -in.  whitewood,  tongued  and  grooved 
ins.  wide.  They  have  a  platform  in  front  only,  and  this  is 

equipped  for  the  motonnan  with  the  same  electrical  outfit  as  the 
passenger  and  combination  cars.  They  have  sliding  doors  in 
the  middle  of  each  side  for  the  handling  of  freight  and  one 
at  the  rear.  A  swinging  door  opening  inward  leads  to  the  front 
platform.  The  heating  apparatus  is  the  same  as  that  supplied 
to  the  passenger  cars. 
The  construction  car  is  a  standard  flat  car  with  movable 

sides,  40  ins.  high.  It  has  wooden  pilots  on  the  front  and  rear 
trucks  of  the  locomotive  cow-catcher  type,  and  these  trucks 
are  provided  with  two  single  reduction-type  No.  76  Westing- 
house  motors  of  75  hp,  thus  enabling  the  car  to  make  emergency 
runs  and  perform  all  kinds  of  heavy  duty,  such  as  wrecking, 

hauling  gravel  cars,  performing  snow-plow  work,  etc. 
All  cars  are  supplied  with  trolley  poles,  by  which  they  arc 

operated  in  the  car  house  and  in  the  yards,  where  danger 
would  attend  the  presence  of  the  third  rail  on  tlie  ground.  The 

fron't  of  each  car  is  provided  with  a  wooden  fender  of  locomo- 
tive "cow-catcher"  type,  foreshortened  to  avoid  interfering 

with  the  coupling,  which,  upon  freight  and  express  cars,  is  of 
the  M.  C.  B.  automatic  type,  and  is  attached  to  standard  radial 

draw-bars.  Tlicy  are  all  supplied  with  ̂ Vestinghouse  auto- 
matic air  brakes,  supplied  by  type-D  motor-driven  reciprocating 

air  compressors  placed  under  the  car  body,  as  well  as  a  vertical 

hand-wheel  brake,  and  both  are  operated  from  the  motorman's 
vestibule.  All  of  the  trucks  for  these  cars  are  provided  with 

cast-steel  wheels  and  steel  tires  and  axles  except  the  con- 
struction car,  which  has  chilled  cast-iron  wheels.  The  equip- 

ment also  includes  fourteen  standard  box  cars  and  four  flat 

cars  and  one  steam  locomotive  of  50  tons  weight.  The  rolling 
equipment  is  painted  chrome  orange  color 
with  gold  lettering  and  trimmings. 

GENERAL  FEATURES  OF  THE  ROUTE 

The  right  of  way  of  the  Lackawanna  & 
Wyoming  Valley  Railway  covers  in  all  about 
35  miles  of  double-track  railway.  At  present 
the  road  to  Carbondale  extends  only  I'j 
miles  in  the  direction  of  Dunmore.  This  part 
of  the  line  is  now  made  use  of  temporarily 

pending  the  completion  of  a  tunnel  at  Scran- 
ton,  which,  when  finished,  will  shorten  the 

line  considerably  and  avoid  all  grade  cross- 
ings within  the  city  limits.  The  road  to 

Wilkesbarre  by  way  of  this  temporar}'  cut-off 

wards  towards  Scranton,  as  the  road  rises,  several  magnificent 
views  may  be  obtained  of  the  city  with  its  background  of  hills 
and  the  river  winding  through  the  valley  below.    At  the  top  of 

FRONT  OF  CAR,  SHOWING  COWCATCHER 

PASSENGER  COACH 

MOTOR  TRUCK  AND  CONTACT-SHOE 

is  approximately  20  miles  long,  and  this  distance  will  be  short- 
ened more  than  a  mile  by  the  route  through  thetunnel.  Leaving 

the  Scranton  terminal  by  this  cut-off  the  route  skirts  a  rocky 
gorge,  at  the  bottom  of  which,  150  ft.  below,  Roaring  Brook 
winds  its  way  towards  the  Lackawanna  River.    Looking  back- 

the  hill,  I'S  miles  from  the  ternn'nal.  the  road 
turns  to  the  south  towards  Wilkesbarre.  A 
branch,  liowe\er,  has  been  started  to  the 
north  and  will  intercept  Nay  Aug  Park,  an 
outing  resort  ff)r  the  people  of  Scranton,  antl 
proceed  to  Dunmore,  where  a  substantial 
station  for  freight  and  passengers  will  he 
built.  Later  the  road  will  be  continued  to 

(7arl)on(lale  through  the  same  character  of 
mining  territory  as  exists  between  Scranton 
and  Wilkesbarre.  Returning  to  the  road 
where  it  turns  towards  Wilkesbarre,  two 

platform  stations  have  been  erected  at  Maple 
.Street  to  accommodate  people  living  on  the 
south  side  of  Scranton,  in  a  section  not 

reached  by  any  line  of  the  local  trolley  road. 
These  stations  will,  in  all  probability,  be  used 

by  the  people  in  Scranton  who  desire  to  continue  further  up  the 
hill  to  Scranton  Lake,  a  large  artificial  body  of  water  kept  in  a 

reservation  for  the  city's  water  supply.  This  place  is  rapidly 
becoming  a  resort  on  holidays,  and  many  handsome  residences 
are  being  built  in  the  neigbborbood  by  wealthy  people  from 
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Scranton,  attracted  there  by  the  natural  beauty  of  the  environs 
and  the  magnificence  of  the  distant  scenery.  Leaving  the 
south  side  of  Scranton  and  descending  the  grade,  junction  is 
made  w^ith  the  main  line  about  2.4  miles  from  the  terminal. 
This  road  follows  the  bank  of  Stafford  Meadow  Brook,  the 
course  of  which  had  to  be  moved,  and  the  new  banks  of  which 

required  masonry  walls  to  support  the  roadway  for  a  consider- 
able distance.  From  this  point  the  road  runs  by  easy  grades, 

not  exceeding  ly^  per  cent,  and  level  stretches  through  a 
beautiful  section  of  country  with  scenery  varied  from  rugged 
hills  to  rural  meadows.  The  old  planes  of  the  Pennsylvania 

Coal  Company's  gravity  railroad  can  be  seen  from  time  to 
time  paralleling  the  road,  and  these  scenes  lend  interest  to  the 
trip  to  those  who  have  ridden  over  that  historic  coal  road.  The 
road  then  enters  the  mining  town  of  Moosic,  claiming  1200 

people  in  its  limits,  many  of  whom  are  possessed  of  consider- 
able wealth.  The  next  two  stops  are  at  South  Street  and  Plane 

.Street  in  Avoca,  a  town  of  4000  inhabitants.  From  the  road 
at  these  points  may  be  seen  the  breakers  of  the  coal  mines, 
with  their  enormous  accumulated  culm  piles,  which  are  ever  a 
source  of  wonder  to  visitors.  Some  of  these  culm  piles  have 
been  purchased  by  the  road  and  will  be  used  as  fuel  for  power 
generation. 

At  the  Heidelberg  breaker,  between  Avoca  and  Pittston,  is 
another  platform  station,  and  the  people  living  in  the  eastern 
part  of  Pittston  will  be  accommodated  by  a  stop  at  William 

Street,  the  terminal  of  the  road  for  the  present  being  in  Pitts- 
ton, at  the  Market  Street  station  already  described. 

A  telephone  system  has  been  installed  for  furnishing  com- 
munication between  stations,  and  also  for  train  despatching, 

for  controlling  the  operation  of  work  trains  during  construc- 
tion work.  A  temporary  running  schedule  has  been  inaugu- 

rated between  Scranton  and  Pittston  averaging  40  m.  p.  h. 
with  seven  stops,  and  the  present  headway  of  twenty  minutes 

will  be  shortened  as  necessitated  by  the  requirements  of  pas- 
senger traffic.  The  above  schedule  between  Scranton  and 

Pittston  is  easily  accomplished  in  twenty-five  minutes,  and 
with  five-minute  lay-overs  at  terminals,  one  hour  is  consumed 

in  making  the  round  trip.  An  express  run  has,  however,  easily 
been  accomplished  in  less  than  eighteen  minutes,  which  is  at  an 
average  speed  of  50  m.  p.  h. 

ORGANIZATION 

The  project  was  inaugurated  in  1900  by  New  York,  Boston 
and  Philadelphia  capitalists,  prominent  among  whom  was 
George  A.  Lee,  of  Philadelphia,  who  appreciated  the  urgent 
necessity  of  increased  transportational  facilities  in  this  district. 

The  officers  of  the  company  are :  President,  George  C. 
Smith ;  vice-president,  Charles  F.  Conn ;  secretary,  Dudley 
Phelps,  treasurer,  Carl  M.  Vail.  Board  of  Directors,  George 
Westinghouse,  George  C.  Smith,  John  W.  Hollenback,  Elisha 
A.  Hancock,  Walter  C.  Kerr,  Frank  K.  Sturgis,  Thomas  B. 
Simpson,  Joseph  Seep,  Dudley  Phelps,  George  A.  Lee,  Paul  D. 
Cravath,  William  Connell,  Charles  A.  Terry,  Thomas  F.  Pen- 

man, Henry  J.  Conant,  L.  A.  Watres.  The  executive  officers 

are :  Vice-President,  Charles  F.  Conn ;  traffic  manager,  B.  F. 
Wyly,  Jr.;  superintendent,  Chester  P.Wilson;  train  despatcher, 
E.  E.  Vicker ;  chief  engineer  of  power  plant,  Edward  Hutchens; 
master  mechanic,  Sherman  Lines ;  auditor,  H.  E.  Yost. 

The  Westinghouse  interests  have  been  closely  identified  with 
the  enterprise  throughout,  and  Westinghouse  apparatus  has 
been  extensively  used.  At  an  early  stage  in  the  proceedings 
Westinghouse,  Church,  Kerr  &  Company  were  appointed  chief 
engineers,  auditors  and  contractors,  and  the  entire  work  of 
design,  construction  and  equipment,  which  followed  extensive 
preliminary  operation  of  the  Transit  Contract  Company,  has 
been  done  under  their  direction. 

SAFETY  GATE  FOR  TROLLEY  CARS 

The  Twin  City  Rapid  Transit  Company  is  equipping  its  cars 
with  a  new  style  of  gate  that  has  many  advantages,  according 

to  the  management.  Fig.  i  shows  this  gate  in  a  40-ft.  vestibule 
car.  It  is  controlled  through  a  crank  handle  located  in  the 

motorman's  vestibule,  adjacent  to  the  brake  handle,  by  a 
system  of  levers  and  cranks  connected  rigidly  with  the  swing- 

Street  JinUi(<ny  Jbumal 

FIG.  1.— SAFETY  GATE  FOR  40-FT.  VESTIBULE  CAR 
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post  nf  the  gate  and  connected  in  the  position  shown  in  the 
cut ;  these  gates  close  on  the  lower  step  of  the  car  and  cannot 
be  opened  by  passengers.  They  are  practically  locked  in  this 
position,  and  are  secured  from  interference,  as  they  can  only 

be  opened  by  the  motor- 
man,  who  is  instructed  to 

keep  them  closed  while 
the  car  is  in  motion.  The 
construction  of  the  gate, 

as  applied  to  single-truck 
closed  cars,  is  shown  in 

Fig.  2. 
The  officers  of  the  com- 

pany report  that  accident 
cases  growing  out  of  in- 

juries to  passengers  while 
attempting  to  leave  or 
enter  cars  in  motion  are 

very  rare  occurrences  on 
the  systems  covering  St. 
Paul  and  Minneapolis 
and  several  interurban 
lines  controlled  by  the 
Twin  City  Company. 
The  instructions  for 

operating  these  gates  di- 
rect the  motorman  first  to 

bring  his  car  to  a  stand- 
still, then  open  the  gates, 

and  only  close  them  after 
the  conductor  has  given 
the  signal  to  start.  As 
the  gates  swing  open,  as 

shown,  they  do  not  inter- 
fere with  the  ingress  or  egress  of  passengers,  but  prevent 

crowding  against  the  body  of  the  car.  When  a  gate  stands  open 
at  right  angles  passengers  are  obliged  to  enter  in  an  orderly 
manner,  and  this  gives  the  conductor  more  control  over  crowds 
of  passengers. 

PlugRed  and  Tiirneri Street  By:  Journal 

DETAILS  OF  GATE  FOR  SINGLE- 
TRUCK  CLOSED  CARS 

PENSION  SYSTEM  IN  DENVER 

The  Denver  City  Tramway  Company,  on  May  16,  announced 
that  it  proposed  to  establish  a  pension  system  and  mutual 
aid  association  for  the  benefit  of  all  employees  of  the  company. 
The  general  scheme  was  described  in  a  bulletin  issued  by  the 

manager,  and  details  of  the  pension  system  and  the  by-laws 
of  the  mutual  aid  association  are  now  being  drawn  up.  Before 
deciding  on  the  step  the  directors  of  the  company  made  a  very 
careful  and  thorough  examination  of  the  working  of  some  of 
the  most  prominent  similar  associations  in  the  United  States, 
and  intend  to  incorporate  in  their  plan  the  best  features  of 
each. 

As  will  be  seen  from  the  synopsis,  published  below,  the  pen- 
sion system  is  entirely  distinct  and  independent  from  the 

mutual  aid  association.  The  company  is  the  sole  contributor  to 

the  pension  fund,  while  the  employees  are  the  chief  contribu- 
tors to  the  mutual  aid  association  fund ;  the  company  con- 

tributing $25  for  every  $100  paid  in  by  the  employees.  The 
company  also  guarantees  the  payment  of  the  insurance  and  sick 
benefits  in  the  aid  association  fund,  thus  making  it  better  than 
any  form  of  fraternal  insurance. 

.Should  all  of  the  786  present  employees  of  the  Denver  City 
Tramway  Company  avail  themselves  of  the  opportunity  to  join 
this  association  it  is  estimated  that  it  would  entail  upon  the 

company  a  total  liability  of  $626,625  on  account  of  life  insur- 
ance. The  average  expectation  in  life,  based  on  the  American 

insurance  tables  of  mortality,  of  all  present  employees  is  30.28 
years.   The  total  payments  made  by  the  employees  during  their 

average  life  period  would  amount  to  $253,785.  The  difference 
between  the  amount  paid  in  by  employees  and  the  total  amount 
of  insurance  liability  would  be  some  $372,000,  which  would  be 
partially  made  up  by  the  interest  on  premium  payments;  the 
balance  would  be  borne  by  the  company. 

The  announcement  issued  by  the  company  is  given  below: 
Denver,  Col.,  May  16,  1903. 

To  the  Employees  of  the  Denver  City  Tramway  Company,  and  all Companies  Operated  by  or  in  Connection  Therewith: 
It  is  proposed  to  establish  for  the  benefit  of  the  employees  of 

The  Denver  City  Tramway  Company,  and  its  allied  companies, 
a  system  of  pensions,  and  also  to  organize  an  association  to  be 
known  as  The  Tramway  Mutual  Aid  Association,  the  latter  hav- 
mg  for  its  objects  and  purposes  the  payment  of  weekly  indemnity 
to  an  employee  incapacitated  by  reason  of  sickness  or  accident  and 
the  payment  of  a  fixed  sum  to  the  beneficiary  or  beneficiaries 
of  such  employee  in  case  of  his  death. 
While  the  two  plans  are  entirely  separate  and  distinct,  and 

neither  is  dependent  upon  the  other,  there  are  certain  features 
in  each  plan  so  closely  related  to  provisions  of  the  other,  that 
a  brief  synopsis  of  the  two  is  herewith  given: — 

PENSION  DEPARTMENT. 

The  company  creates  a  pension  department  and  establishes 
certain  rules  and  regulations  governing  the  granting  of  pensions 
to  employees  of  the  company,  which  may  be  briefly  stated  as follows: 

CLASSIFICATION 
Retirement  from  the  service  of  the  company  upon  pension  has 

been  divided  into  two  classes,  the  first  compulsory,  and  the  second 
in  the  discretion  of  the  Pension  Board,  as  follows:  Employees  at- 

taining the  age  of  seventy  years,  who  shall  have  been  twenty- 
five  years  or  more  in  the  company's  service,  shall  be  retired; 
employees  sixty-five  years  of  age  to  sixty-nine  years  of  age,  who 
shall  have  been  twenty-five  years  or  more  in  the  service  may  be 
retired,  if,  in  the  opinion  of  the  Board,  they  shall  have  become 
physically  disqualified. 

Exception:  An  exception,  as  far  as  length  of  service  is  con- 
cerned, is  made  in  favor  of  all  present  employees  of  the  company 

who  shall  be  members  in  regular  standing  of  The  Tramway 
Mutual  Aid  Association.  The  length  of  service  of  such  employees 
is  reduced  to  fifteen  years,  as  a  qualification  for  retirement  and 

pension. CONTINUOUS  SERVICE 

The  service  defined  as  "continuous"  is  that  service  which  has 
continued  from  any  given  date  upon  or  in  connection  with  any 
works  of  the  company,  whether  prior  or  subsequent  to  their  con- 

trol or  acquisition  by  The  Denver  City  Tramway  Company,  and 
in  computing  the  length  of  service  it  shall  be  reckoned  from  the 
date  of  entry  in  the  service  to  the  date  when  relieved,  deduction 
of  the  actual  time  out  of  the  service  being  then  made  and  elimina- 

ting any  fractional  part  of  a  month. 
AMOUNT  OF  PENSIONS 

The  following  classification  has  been  made  of  the  employees,  in 
determining  the  amount  of  pensions  to  be  paid: 
To  all  uniformed  employees  in  the  regular  train  service  the  sum 

of  $25  a  month  pension. 
To  all  employees  who  shall  have  received  average  monthly  wages 

of  $80,  or  more,  during  the  ten  years  immediately  preceding  re- 
tirement, the  sum  of  $25  a  month  pension. 

To  all  employees  whose  average  monthly  wages  during  the 
period  of  time  last  mentioned  shall  have  been  $60  to  $79,  the  sum 
of  $20  a  month  pension. 
To  all  employees  whose  average  monthly  wages  during  the 

period  above  mentioned  shall  have  been  less  than  $60,  the  sum 
of  $15  a  month  pension. 

OTHER  EMPLOYMENT 
The  acceptance  of  a  pension  allowance  shall  not  debar  any 

former  employee  from  engaging  in  other  business,  but  such  per- 
son cannot  re-enter  the  service  of  the  company. 

NEW  BASIS  OF  PENSION  ALLOWANCES 
It  has  been  estimated  that  pensions  upon  the  basis  above  (>ut- 

lined  may  be  paid  the  employees  of  the  company  and  will  not 
exceed  in  the  aggregate  the  sum  of  $18,000  per  year;  bnt  the 
company  reserves  the  right  to  establish  a  new  basis,  ratably  re- 

ducing the  pension  allowances,  whenever  it  shall  be  found  that 
the  present  basis  creates  demands  in  excess  of  $18,000  iier  year. 

THE  MUTUAL  AID  ASSOCIATION 
It  is  proposed  to  organize  an  association  wliicli  shall  have  a 

Board  of  Trustees  of  nine   members,   four  of  wluim   shall  be 

elected  by  members  of  the  association  and  five  by  the  ch'rcctors of  the  company. 
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This  association  shall  enter  into  a  contract  with  The  Denver 
City  Tramway  Company,  whereby  the  latter  shall  guarantee  to 
the  members  of  the  association  the  payment  of  all  benefits  and 
indemnities  provided  for. 

ELIGIBILITY 
Any  ofllcer  or  employee  of  the  company  may  become  a  member 

of  the  association,  upon  complying  with  the  requirements  thereof. 
In  the  case  of  present  employees,  the  requirement  with  reference 
to  a  physical  examination  shall  be  waived  for  the  period  of  thirty 
days  from  the  organization  of  the  association. 

CLASSIFICATION 
Members  of  the  association  are  divided  into  three  classes,  as 

follows: 
Class  Virst.  All  members  whose  monthly  earnings  arc  $80  or 

over. 
Class  Second.  All  members  whose  monthly  earnings  are  at 

least  $60  and  less  than  $80. 
Class  Third.  All  members  whose  monthly  earnings  are  less 

than  $60. 
CONTRIBUTIONS 

The  members  are  required  to  contribute  each  month  as  follows: 
Class  First.    $1.00  each  month. 
Class  Second.    $0.75  each  month. 
Class  Third.    $0.50  each  month. 
These  contributions  shall  be  made  each  month  during  the  re- 

ceipts of  benefits  from  the  association  and  also  each  month  when 
the  member  is  in  receipt  of  a  pension,  as  well  as  each  month 
when  the  member  is  engaged  in  his  employment. 

INDEMNITY  IN  CASE  OF  DEATH 
In  case  of  the  decease  of  a  member,  there  shall  be  paid  to  the 

beneficiary  or  beneficiaries  of  the  deceased  member  the  sum  pro- 
vided for  membership  in  his  class,  as  follows: 

Members  of  the  first  class,  $i,G00. 
Members  of  the  second  class,  $750. 
Members  of  the  third  class,  $500. 
Provided,  however,  that  members  of  the  association  who  shall 

join  between  the  ages  of  41  and  50,  inclusive,  shall  only  be  al- 
lowed 75  per  cent,  of  the  full  amount  for  members  of  their  class  as 

an  indemnity  to  their  beneficiaries  in  case  of  death,  and  members 
who  shall  join  over  the  age  of  50  years  shall  only  be  allowed  50 
per  cent,  of  the  full  amount  for  members  of  their  class.  This  is 
provided  for  the  purpose  of  protecting  the  funds  of  the  association 
against  loss  and  depletion  on  account  of  the  advanced  age  of  many 

of  the  company's  employees  at  the  present  time.  (Increased  in- dcmnitv,  see  below.) 
DISABILITY  BENEFITS 

Disability  of  a  member,  arising  through  accident  or  sickness, 
shall  entitle  the  member  to  receive  the  following  benefits,  for  a 

any  occupation  in  the  ser\  ice  of  The  Denver  City  Tramway  Com- 

pany. (c)  Members  are  disqualified  for  receiving  benefits,  and  indem- 
nity shall  not  be  paid  in  case  of  the  death  of  members,  where  the 

accident,  sickness  or  death  is  caused,  in  whole  or  in  part,  directly 
or  indirectly,  by  reason  of  certain  prohibited  acts  and  practices, 
among  which  are  the  use  of  alcoholic  liquors  as  a  beverage, 
intoxication,  acts  of  immorality,  fighting,  except  in  self-defense, 
voluntary  and  unnecessary  exposure  to  danger  of  injury,  con- 

tagion or  infection,  unless  in  pursuance  of  duty  as  an  employe  of 
the  company,  etc. 

(d)  The  Denver  City  Tramway  Company  enters  into  a  con- 
tract with  the  association,  whereby  the  company  guarantees  the 

contracts  made  with  the  members,  agrees  to  pay  for  the  running 
and  operating  expenses  of  the  association,  and,  further,  agrees  to 
contribute  to  the  funds  of  the  association  the  sum  of  $25  for 
every  $100  contributed  by  the  members.  In  consideration  of  this 
contract,  members  in  case  of  sickness  or  accident,  and  benefi- 

ciaries in  case  of  the  death  of  members,  shall  receipt  to  the  company 
in  full,  upon  payment  of  benefits  or  indemnity,  for  all  liability  on 
the  part  of  the  company. 

HOSPITAL  DUES 
All  employees  joining  the  association  shall  have  the  privilege  of 

exercising  the  option  of  continuing  to  pay  hospital  dues,  as  at 
present,  and  receive  the  same  benefits  therefor  as  are  now  re- 

ceived, or  of  discontinuing  the  payment  of  said  hospital  dues  and 
thus  ceasing  to  participate  in  the  benefits  derived  from  the  hos- 

pital fund. INCREASED  INDEMNITY 
Members  will  be  permitted  to  increase  the  indemnity  to  be 

paid  to  their  beneficiaries,  in  case  of  death,  to  twice  the  amount 
provided  for  their  class  and  age,  upon  making  application  for  such 
increased  indemnity  at  the  time  they  shall  become  members,  and 
being  approved  therefor  upon  a  satisfactory  examination  by  the 
physician  selected  by  the  trustees  for  that  purpose,  and  there- 

after paying  to  the  association  twice  the  contribution  required 
from  members  of  their  class. 

 ^>  

POPULATION    STATISTICS    RELATING    TO  PROPOSED 

NEW  YORK-PHILADELPHIA  ELECTRIC  SYSTEM 

In  view  of  the  discussion  of  the  relation  of  population  to  the 

support  of  an  interurban  electric  railway  system,  the  pros- 
pectus recently  prepared  by  a  syndicate  engaged  in  promoting 

electric  transportation  between  New  York  and  Philadelphia 

MAP  OF  PROPOSED  TROLLEY  LINE  BETWEEN  NEW  YORK  AND  PHILADELPHIA 

period  of  at  least  fifty-two  weeks  (if  the  disability  shall  continue 
so  long),  and  longer  if  the  trustees  shall  so  elect, — that  is. 
Members  of  the  first  class  shall  receive  $6.00  per  week: 
Members  of  the  second  class  shall  receive  $4.50  per  week: 
Members  of  the  third  class  shall  receive  $3.00  per  week. 

CONDITIONS 
In  order  to  safeguard  the  funds  of  the  association,  it  has  been 

deemed  necessary  to  provide  certain  conditions  and  restrictions, 
especially  with  reference  to  the  receipt  of  benefits  in  case  of 
disability,  the  principal  conditions  being: 
(a)  No  benefits  shall  be  paid  for  the  first  ten  days  of  sick- 

ness not  produced  by  bodily  injuries  arising  through  external, 
violent  and  accidental  means.  In  the  case  of  what  are  commonly 
termed  "accidents,"  the  disability  benefits  shall  be  payable  from 
the  time  disability  arises,  provided  notice  thereof  is  given  within 
two  days  after  the  accident  occurs;  otherwise,  from  the  time  of 
receipt  of  notice. 

(b)  "Disability"  is  defined  to  be  total  incapacity  to  carry  on 

may  prove  valuable,  and  it  certainly  furnishes  some  interesting 
data  regarding  the  growth  of  population,  not  only  in  the  ter- 

minal cities,  but  in  the  intermediate  district  through  which  it  is 
proposed  to  build  the  line.  A  map  has  been  prepared  showing 
the  nine  leading  cities  of  the  world  with  a  population  exceeding 
1,000,000  each,  also  a  diagram  showing  the  relative  distance 
and  the  actual  mileage  between  these  cities.  By  reference  to 
this  diagram  the  proximity  of  New  York  and  Philadelphia  is 
very  graphically  impressed,  and  it  is  shown  that  there  are  no 
other  two  cities  of  such  magnitude  similarly  situated. 

The  accompanying  chart  shows  the  tremendous  increase  in 
population  that  has  been  steadily  making  for  the  last  hundred 
years  in  New  York  and  Philadelphia  and  the  intermediate  terri- 

tory. It  will  be  observed  that  at  the  beginning  of  that  period 
the  population  of  Philadelphia  (then  th?  larger  city)  and  New 
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York  was  approximately  the  same  as  that  of  Camden  and 
Trenton  to-day. 

Another  point  of  interest  is  that  the  increase  in  population 

of  New  Jersey  in  the  last  decade  has  been  greater  than  that 

of  any  other  State  except  a  few  far  Western  States.  The  per- 
centage of  increase  has  been  New  Jersey,  30  per  cent ;  Illinois, 

26  per  cent ;  Massachusetts,  25  per  cent ;  California,  22  per  cent ; 

New  York,  21  per  cent;  Pennsylvania,  20  per  cent;  Missouri, 

16  per  cent;  Indiana,  14  per  cent;  Maryland,  14  per  cent;  Ohio, 

13  per  cent ;  Maine,  5  per  cent,  and  Kansas,  3  per  cent.  Conse- 
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quently.  New  Jersey  has  had  the  greatest  increase  of  population 

relatively  of  any  State  that  has  settled  conditions.  The  popula- 
tion of  Manhattan  Island,  New  York  city,  increased  35  per  cent, 

and  Philadelphia  increased  24  per  cent  in  the  same  period. 
These  statistics,  together  with  the  chart  and  diagram,  are 

reproduced  directly  from  the  prospectus  mentioned  without 
verification  or  modification.  It  is  assumed,  owing  to  the  char- 

acter of  the  gentlemen  identified  with  the  syndicate,  that  this 
data  is  approximately  correct;  in  fact,  that  is  as  exact  as  can 
well  be  obtained  for  such  purposes,  but  it  is  likely  to  be  mis- 

leading unless  it  is  clearly  understood  that  the 
population  of  the  terminal  cities  should  not  be 
taken  as  the  basis  upon  which  to  determine  the 

probable  traffic  of  such  a  system  after  the  man- 
ner of  city  and  suburban  or  ordinary  interur- 

ban  service. 
While  this  is  admitted  by  the  promoters  of 

the  line,  it  is  also  claimed  that  tlicre  are  many 

special  conditions  favoring  the  dcvelojiment  of 

large  passenger  traffic  between  New  "S'ork  and Philadelphia,   and  that   considerable  support 
will  be  recei\-ed  from  the  intermediate  towns. 
AVhile  it  is  true  that  very  few  New  Yorkers 
would  be  attracted  to  Trenton,  New  Bruns- 

wick or  smaller  points,  a  low  fare  and  fre- 
quent service  would  induce  many  residents  nl 

the  smaller  towns  to  visit  the  Metropolis  often, 

and  that  a  large,  steady  business  could  thus  be 
depended  upon.    Moreover,  it  is  pointed  out 
that  the  traffic  between  the  terminal  cities,  al- 

ready amounting  to  fully  $5,500,000  per  an- 
num, has  been  obtained  apparently  without 

any  appreciable  effort  to  stimulate  it,  either  by 
reduction  of  fares  or  otherwise,  and,  conse- 
quentlv,  it  represents  only  a  small  portion  of 
the  possible  movement.    In  the  matter  of  fares,, 
too,  it  is  said  there  is  no  territory  in  the  United 
States  where  so  few  concessions  have  been 
made  as  between  Philadelphia  and  New  York. 
This  has  precluded  the  possibility  of  anything 
like  a  natural  growth  of  the  traffic  that  might 

reasonably  be  expected  between  these  cities, 

as  the  policy  of  the  steam  roads  has  really  re- 
stricted development.    This  is  explained  by  the 

fact  that  the  steam  roads  have  not  bad  facili- 
ties for  handling  more  business  lictween  these 

points  without  cripijling  the  regular  service 
and  overcrowding  the  tracks.     It  is  proposed 
to  follow  the  line  shown  in  the  accompanying 

map,  and  make  use  of  existing  trolley  fran- 
chises wherever  possible,   and,  consequently, 

the  projected  line  will  not  be  a  high-road  m 

any  sense.    Electric  roads  already  built  are  in- 
dicated on  this  map,  and  others  are  now  in 

course  of  construction.    The  Trenton  &  Bruns- 
wick Railroad  Company  will  form  the  nucleus 

of  the  proposed  system,  and  will  sorvr  as  the 

connecting  link  lictween  the  sulnirban  trolley 

lines  extending  from  the  terminal  cities. 
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NEW  LINE  BETWEEN  JOLIET  AND  AURORA 

Ground  was  broken  during  the  last  week  for  the  construc- 
tion of  a  connecting  link  between  two  of  the  most  important 

electric  roads  in  Illinois,  besides  joining  with  electric  traction 
two  of  the  largest  cities  in  that  State.  The  Aurora,  Elgin  & 
Chicago  and  the  Chicago  &  Joliet  electric  lines  are  classed 
ninong  the  best  built  and  equipped  traction  lines  in  the  country, 
and  they  have  enjoyed  an  excellent  business  from  the  day  they 
opened  to  the  public.  The  former  extends  from  Chicago  to 
Aurora,  due  west  a  distance  of  35  miles;  the  latter  from 
Chicago  southwest  to  Joliet,  an  equal  distance;  the  terminal 
cities,  Joliet  and  Aurora,  being  about  20  miles  apart. 

The  line  referred  to  will  connect  these  two  cities,  and  the 

MAP  OF  INTERURBAN  LINES  JOINING  CHICAGO,  JOLIET  AND 
AURORA 

company  has  been  chartered  under  the  name  of  the  Joliet, 
Plainfield  &  Aurora  Railway  Company.  The  triangle  thus 
formed  will  include  90  miles  of  interurban  road,  afTording  ex- 

ceptional attractions  for  excursions  and  tourist  travel,  as  the 
route  traverses  the  most  interesting  portion  of  the  State,  besides 
a  most  populous  one.  The  line  is  estimated  to  have  a  tributary 
population  of  over  2,000,000  local  inhabitants,  not  counting  the 
enormous  transient  population  of  Chicago.  As  a  local  line 

between  the  cities  mentioned,  the  road  should  prove  very  pros- 
perous, Aurora  and  Joliet  having  about  35,000  each  and  the 

village  of  Plainfield  about  1500.  There  are  also  several 
smaller  towns  along  the  proposed  route,  and  the  whole  district 
is  thickly  settled  with  prosperous  farmers.  It  will  be  seen, 
therefore,  that  the  line  from  a  purely  local  standpoint  will  have 
an  average  population  of  over  4000  to  the  mile,  which  is  con- 

siderably above  the  average,  while  from  the  standpoint  usually 
adopted  in  figuring  tributary  population  it  will  enjoy  the  proud 
distinction  of  200,000  population  to  the  mile,  since  the  com- 

pletion of  the  triangle  above  described  makes  Chicago  directly 
tributary. 

The  proposition  is  being  built  and  financed  by  the  Fisher 
Construction  Company,  a  corporation  recently  formed  in 
Illinois  with  $50,000  capital  stock.    H.  A.  Fisher,  of  Columbus, 

who  has  been  identified  with  the  building  of  a  number  of  lead- 
ing roads  in  Ohio,  is  president  of  the  company.  Mr.  Fisher  is 

at  present  general  manager  and  one  of  the  owners  of  the 
Columbus,  Delaware  &  Marion  Railway,  and  he  was  promi- 

nently identified  with  the  building  of  the  Columbus,  London  & 
Springfield  and  the  Columbus,  Grove  City  &  Southwestern 
lines,  having  been  one  of  the  promoters  and  general  manager 
01  these  Ohio  properties  before  taking  up  the  promotion  of  the 
Columbus,  Delaware  &  Marion.,  F.  E.  Fisher,  general  manager 

of  the  Chicago  &  Joliet  Electric  Railway,  is  vice-president  and 
general  manager  of  the  construction  company.  He  has  had 
many  years  experience  in  steam  and  electric  railway  building 
and  management.  Lee  D.  Fisher,  who  is  chief  engineer  of  the 
company,  was  assistant  engineer  in  charge  of  the  construction 
of  the  Columbus,  London  &  Springfield,  the  Columbus,  Grove 
City  &  Southwestern  and  the  Columbus,  Buckeye  Lake  & 
Newark  lines,  and  is  now  chief  engineer  of  the  Columbus, 
Delaware  &  Marion. 

The  Joliet,  Plainfield  &  Aurora  is  to  have  first-class  con- 
struction work,  principally  on  private  right  of  way.  all  of  which 

lias  already  been  secured.  Entrance  to  Joliet  will  be  over  the 
tracks  of  the  Chicago  &  Joliet  Electric  Railway,  owned  by  the 
American  Railways  Company,  from  whom  power  will  be  rented. 
General  offices  have  been  established  at  Joliet,  and  it  is  stated 
that  the  line  will  be  in  operation  as  far  as  Plainfield  by  Aug.  i, 
and  will  be  completed  late  in  the  fall. 

CAR  PAINTING  METHODS 

At  a  recent  meeting  of  the  Northwest  Railway  Club,  of  St. 
Paul,  Minn.,  A.  J.  Bishop,  master  painter  of  the  Northern 

Pacific  Railway,  presented  a  paper  on  "The  Principles  Under- 
lying Car  and  Locomotive  Painting." 

Regarding  painting  the  exterior  of  passenger  cars,  Mr. 
Bishop  said  that  he  had  secured  successful  results  by  the  use 

of  a  method  which  he  called  the  ABC  system.  "A"  is  the 
first  coat,  the  priming,  the  wood  preservative  applied  directly 
tc  the  wood.  This  should  be  freely  applied,  well  brushed  into 
pores  and  nail  holes,  the  painter  knowing  whether  or  not  the 

preparation  is  becoming  heavy  or  fat,  and  tempering  it  accord- 
ingly before  applying.  "B"  is  the  second  coat,  second  priming, 

or  the  loading  surfacer,  and  is  freely  applied  and  evenly 
brushed,  forced  into  pores  and  nail  holes,  and  given  the  same 
attention  as  to  the  priming.  It  should  not  be  applied  until  the 

"A"  has  had  time  to  dry,  which  should  be  from  seventy-two 
hours  to  ninety-six  hours.  The  "B"  dries  in  twenty- four  hours. 
The  puttying  is  to  be  done  on  the  "B"  surface.  The  putty  is  to 
be  composed  of  20  lbs.  dry  white  lead,  12^  lbs.  dry  English 
filler,  10  lbs.  keg  white  lead,  i  lb.  dry  lamp  black,  equal  parts 

coach  japan  and  inside  rubbing  varnish,  well  mixed  and  thor- 
oughly pounded.  The  "C"  surfacer  is  the  leveling  coat,  and  is 

the  same  as  rough  stuff,  two  or  three  coats  being  applied,  fol- 
lowed by  the  guide  coat,  rubbed  with  stone  and  water,  then 

colored,  ornamented  and  varnished ;  good  surfaces  being  pro- 
duced in  twenty-three  to  twenty-eight  days.  In  the  knifing 

and  sandpapering  process  the  time  is  reduced  to  fifteen  days 
in  some  cases  and  eighteen  days  in  others,  but  at  a  sacrifice  of 
finish,  as  the  plane  marks,  grain  of  wood  and  other  indentations 
are  not  always  obliterated  and  show  after  varnishing. 

Mr.  Bishop  said  that  to  hasten  the  work  it  is  necessary  to 
hasten  the  drying,  and  to  do  this  a  part  of  the  oil  must  be 
eliminated  in  making  formulse,  substituting  some  less  durable 
vehicle,  one  that  is  less  impervious  than  oil,  and  so  obtain  less 
durable  service.  He  did  not  believe,  however,  that  it  would  pay 
tc  go  back  to  the  old  lead  and  oil  process  of  car  painting. 

In  concluding,  Mr.  Bishop  called  attention  to  a  catechism  of 
car  painting  by  Frederick  S.  Ball,  printed  in  the  October  issue, 

1894,  of  the  "Railroad  Car  Journal,"  stating  that  it  contained 
valuable  information  on  this  subject. 
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ELECTRIC  RAILWAY  TELEPHONES 

The  American  Electric  Telephone  Company,  of  Chicago,  111., 
manufactures  an  improved  self-contained  telephone  which  is 

FiG.  1.- -TELEi'tUjNE  i'ljK   ELliClKlC   RAILWAY  sEKNicE 

adapted  for  outdoor  use,  and  should,  therefore,  prove  especially 
valuable  to  electric  railways  using  telephones  for  despatching 
cars  and  for  other  purposes. 

This  type,  which  is  shown  in  Fig.  i,  is  made  thoroughly  damp 
and  moisture  proof.  The  telephoning  apparatus  is  enclosed  in 

a  cast-iron  case  and  with  an  iron  plate  with  a  rubber  gasket 
to  protect  the  working  parts  while  the  telephone  is  in  service. 
When  not  in  use  the  closed  door  affords  double  protection. 
The  receiver  has  a  pure  rubber,  self-contained  shell,  is  double- 

pole,  non-adjustable,  because  it  cannot  get  out  of  adjustment, 
and  is  not  affected  by  heat  or  cold.  The  transmitter  is  con- 

structed of  very  hard,  black  diamond  carbon.  It  has  a  moisture- 
proof  electrode  cup  and  has  never  been  known  to  pack.  The 
switch  hook  has  platinum  contacts. 

As  shown  in  Fig.  2  the  generator  is  of  the  five-bar  type,  with 
laminated  armature.  It  receives  current  from  two  American 

dry  batteries.  Ringer  coils  are  mounted  when  desired.  To  pre- 
vent the  absorption  of  moisture,  all  coils  are  built  in  paraffine. 

The  equipment  is  all  provided  vvitli  American  patent  heat  coil 

protection.  All  apparatus  is  mounted  on  iron  plates.  The  tele- 
phones are  fastened  to  the  poles  by  means  of  two  lag  screws 

entering  within  the  box. 

CARS  AND  TRUCKS  FOR  VERY  HIGH  SPEED 

Some  cars  and  trucks  for  extremely  high-speed  service  on 
the  Long  Beach  line  of  the  Pacific  Electric  Railway  Company 

out  of  Los  x-\ngeles  are  Ijeing  turned  out  at  the  works 

of  the  St.  Louis  Car  Company.  Although  these  cars  are  in- 
tended for  a  speed  of  over  70  miles  per  hour  maximum,  the 

California  type  of  car  has  been  selected,  as  can  be  seen  from  the 
accompanying  engraving.  This  car  has  one  end  open,  although 

entrance  can  be  made  only  from  the  platform,  as  the 
open  part  of  the  car  is  surrounded  by  wire  netting  up 
to  the  sash  line.    The  car  has  a  seating  capacity  of 

fifty-six  people,  a 

length  over  all  of  48 
It.  and  height  from 
hnttoni  sills  to  top  of 
roof  of  9  ft.  4  ins. 
The  truck  centers  are 

27  ft.  6  ins.  apart. 
The  trucks  under 

this  car  are  desig- 
nated by  the  St. 

Louis  Car  Company 

as  No.  23-B.  They 

are  practically  an  M. 
C.  B.  type  of  truck 
on  the  same  lines  as 
the  other  trucks  of 

this  company  of  the  No.  23  series.  In  this  truck  all  the  fiexi- 
l)ility  of  a  regular  M.  C.  B.  steam-road  passenger  truck  is 

aft"orded,  as  the  construction  of  the  frame  does  not  materially 
reduce  the  space  available  for  the  spiral  springs  which  rest  on 

the  equalizing  Ijars.  Tlie  side  frames  are  of  bar-irons,  ar- 
ranged in  a  truss  and  bolted  to  angle-iron  ends.  Elliptic 

springs  are  used  on  the  bolsters.  The  swing  of  the  bolsters  is 
cushioned  by  spiral  springs,  as  seen.  This  truck  complete 
weighs  9000  lbs.  The  weight  of  the  car  body  is  42,900  lbs., 
making  the  weight  of  car  and  two  trucks  60,900  lbs. 

FIG. -GENEl^ATOR 

SARATOGA  MEETING  OF  THE  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS 

At  the  meeting  of  the  American  .Society  of  Mechanical 
Engineers,  to  be  held  at  Saratoga,  N.  Y.,  June  23  to  June  26,  a 
ramiber  of  papers  of  interest  to  railway  men  will  be  presented. 

H.  G.  Manning  will  read  a  paper  on  "The  Mechanics  of  Air- 
Brake  Systems."  He  will  give  a  short  historical  account  of 
air-brake  systems,  followed  by  an  explanation  of  the  three  prin- 

cipal systems  now  in  use.  A.  FI.  Eldredge  will  discuss  "Posi- 
tive Governor  Devices  for  Corliss  Engines,"  advocating  the  use 

of  gearing  or  sprocket  and  chain  to  replace  belts  for  governor 

drives.  In  his  paper  on  "The  Steam  Turbine  from  an  Oper- 
ating Standpoint,"  F.  A.  Waldron  treats  in  detail  the  West- 

inghouse-Parsons  turbo-generator  outfit  installed  for  Yale  & 

Towne.  John  Balch  Blood,  in  a  paper  entitled  "A  Rational 
"iVain  Resistance  Formula,"  will  outline  a  rational  formula 
which  he  has  develofied  for  calculating  train  resistance. 

1111,11  .-.I'l'.i- II    I, III  H'MI.Nl     l()l<  CAEIKOKNI.X 
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ENGINE  TYPE  RAILWAY  GENERATORS 

The  accompanying  cut  (Fig.  i)  illustrates  an  S.  K.  C.  direct- 
current  railway  generator  direct  connected  to  a  cross-compound 
Corliss  engine.  This  generator  is  representative  of  a  type 

which  the  Stanley  Electric  Manufacturing  Company  has  de- 
signed to  meet  the  severe  conditions  met  with  in  railway  service. 

The  armature  laminations  are  dove-tailed  into  the  arms  of 

a  cast-iron  spider  and  are  clamped  between  two  end  rings  drawn 
together  by  bolts  passing  inside  the  laminations.  The  supports 
for  the  armature  winding  ate  cast  in  one  piece,  with  the  end 
rings.  The  construction  of  the  ventilating  ducts  by  which  the 
laminations  are  thoroughly  sulj-divided  deserves  special  atten- 

J.    DIKKl -J -eoNiXJie  J  ED   RAILWAY    OEN  KK.\T(jK  SK'I 

liDii.  The  steel  fingers  are  held  between  sujiports  l)ent  up  from 
the  punchings  in  the  manner  shown  in  Fig.  2,  and  thus  the 
space  is  entirely  open  for  the  free  circulation  of  air.  Ventilat- 

ing ducts  are  also  placed  at  each  end  of  the  core  between  the 
laminations  and  the  end  plates. 

The  armature  winding  is  all  in  the  same  cylindrical  surface, 

and,  with  but  few  exceptions,  is  of  the  multiple  type.  Equal- 
izing rings  are  placed  on  the  ends  of  the  core,  and  are  con- 

nected to  the  winding  at  proper  intervals.  These  rings  equalize 
any  difference  of  potential  under  the  different  poles  due  to  any 
slight  electrical  or  mechanical  dissymmetry.  The  coils  are  held 
in  place  by  wedges  in  the  slots  and  by  bands  over  the  ends. 
These  bands  are  in  sections,  and  may  be  easily  taken  off  and 
replaced. 

The  commutator  is  built  upon  a  separate  spider,  which  is 
mounted  on  a  projection  of  that  of  the  armature.  The  clamp- 

ing rings  are  held  together  by  bolts,  which  pass  completely 
through  the  spider.  The  end  ring  is  in  sections,  so  that  one  part 
may  be  removed  without  dismantling  the  whole  commutator. 

The  field  yoke  is  made  of  cast-iron  and  is  horizontallv  parted. 
The  inside  of  the  ring  is  turned  out  smooth,  and  where  the  steel 
poles  fit  against  the  yoke  the  pole  is  extended.  The  pole  is  made 

of  cast-steel  and  the  pole-shoe  of  cast-iron.  The  pole  is  bolted  to 
the  yoke  with  two  bolts,  and  the  shoe  is  held  against  the  pole- 
core  by  screws  through  its  face.  This  allows  of  easv  removal 
of  the  field  coils  or  poles. 

The  poles  are  of  rectangular  shape  with  rounded  ends.  The 
field  coil  is  round,  and  this  leaves  a  ventilating  space  on  each 
side  of  the  pole  core,  into  which  air  is  forced  by  the  rotating 
armature. 

The  shunt  and  series  windings  are  wound  separately,  and  are 
kept  apart  and  from  the  poles  by  fiber  strips. 

The  temperature  rise  of  any  part  of  these  machines  after  a 
continuous  run  at  full  load  for  twenty-four  hours,  is  said  not  to 
exceed  35  degs.  C.  It  is  claimed  that  these  generators  will 

carry  25  per  cent  overload  continuously  with  a  rise  not  exceed- 
ing 50  degs.  C,  and  will  carry  50  per  cent  overload  for  two 

hours  with  a  rise  not  exceeding  55  degs.  C. 

The  standard  sizes  of  these  machines  range  from  200  kw  to 
2000  kw,  and  the  number  of  poles  from  six  to  thirty.  The 
efficiency  has  been  made  high  at  light  loads,  and  is  said  to  be 
nearly  uniform  up  to  50  per  cent  overload. 

 ♦^♦^  

MOMENTUM  RAILWAY  BRAKES 

T.  E.  McCollum,  of  Toronto,  Can.,  has  invented  a  brake 
w  hich  is  now  in  use  on  several  Canadian  electric  railways.  The 
t  iiergy  of  this  brake  is  derived  from  the  momentum  of  the  car. 

By  reference  to  the  accompanying  cuts  it  will  be  seen  that 
the  brake  consists  of  two  friction  discs  with  a  drum  between, 
and  a  sleeve  carrying  these  parts;  one  of  the  friction  discs  is 
iritegral  with  the  sleeve,  which  carries  the  brake  proper;  the 
other  friction  disc  on  the  opposite  side  of  the  drum  slides 

liingitudinally  on  a  feather-key;  on  the  hub  of  this  disc  is  an 
adjustalile  taper  ring;  a  similar  ring  is  screwed  on  the  ex- 

FIG.  2.— ARMATURE  VENTILATING  DEVICE 

tremity  of  the  sleeve,  thus  making  with  the  former  ring  a 

V-shaped  groove,  as  shown  in  cross  section.  The  friction 
surfaces,  being  composed  of  special  wood  fiber  and  iron  or 
steel  running  in  a  bath  of  oil  and  enclosed  in  a  dust-proof  case, 
run  smoothly  together  without  cutting.  The  taper  wheels,  by 

t.heir  rolling  contact  with  the  surfaces  of  the  V-shaped  groove, 
;ire  claimed  to  cause  the  best  possible  wear.  The  brake  is  con- 

structed with  a  compensating  spring  in  the  controlling  device, 
so  as  to  make  the  skidding  of  wheels  practically  impossible. 

MOMENTUM  RAILWAY  BRAKE 

Motormen  who  have  handled  this  brake  state  that  very  little 

sand  is  required  to  avoid  skidding.   The  Toronto  Railway  Com- 
pany is  using  twenty-five  of  these  brakes,  and  it  is  claimed 

that  none  of  the  cars  so  equipped  has  had  flat-wheel  trouble. 
In  this  brake  the  connections  between  the  brake  mechanism 
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and  brake  staff  have  been  so  arranged  that  by  reversing  the 
movement  of  the  latter,  back-roll  will  be  prevented  while  on  a 
grade.  The  weight  of  the  equipment  for  either  single  or  double 
trucks  is  about  300  lbs.  Several  of  the  Toronto  equipments 
have  been  arranged  so  that  both  motor  and  trail  cars  are 
braked  by  the  motorman. 

This  brake  is  manufactured  by  the  Momentum  Brake  Com- 
pany, Ltd.,  of  Toronto,  Can. 

 ^>  

SEMI-CONVERTIBLE  CARS  FOR  AKRON 

The  Northern  Ohio  Traction  Company  has  received  ten  semi- 
convertible  cars  from  the  American  Car  Company,  of  St.  Louis, 

THE  FLOOD  AT  KANSAS  CITY 

Recent  reports  from  Kansas  City  indicate  that  the  flootl 
which  occurred  there  last  week  occasioned  more  destruction  of 

property  and  widespread  discomfort  than  has  been  generally 
realized.  The  river  reached  its  highest  elevation  at  about 
noon  of  June  2;  since  that  time  it  has  been  receding  gradually. 
Of  the  seventeen  bridges  over  the  Kaw  River  one  only,  the 
Missouri  Pacific  Railroad  Bridge,  remains.  This  bridge  was 
saved  by  the  forethought  of  the  superintendent  of  terminals, 
who  covered  it  with  locomotives  from  end  to  end.  Three  of 

those  carried  away  were  owned  by  the  Metropolitan  Street 
Railway  Company,  of  Kansas  City.    The  bridge  carrying  the 

VIEW  OF  UNION  DEPC  /  FREIGHT  YARDS,  KANSAS  CITY.  DURING  FLOOD 

main  water  supply  line  was  also  carried  away,  and  the  city 

water  works  pumping  plant  was  forced  to  close  down  on  Sun- 
day afternoon,  leaving  the  entire  city 

without  water  from  Sunday  until  Thurs- 
day night. 

The  Metropolitan  Street  Railway  Com- 
pany suffered  severely.  Both  of  the  com- 

pany's power  houses,  which  are  located 
upon  opposite  sides  of  the  Kaw,  were  ren 
dered  useless,  and  will  doubtless  remain 

so  for  some  weeks,  as  nearly  all  of  tlu' 
machinery  was  covered  by  the  flood.  A 
conservative  estimate  places  the  loss  to 

the  Metropolitan  Street  Railway  Com- 
pany at  $1,000,000.  The  gas  and  electric 

light  service  was  shut  off  for  two  nights, 
and  the  street  railway  service  was  inter 
rupted  for  a  considerable  period,  although 
the  cable  stations  were  kept  going  when  it 
was  impossible  to  operate  the  electric  cars. 

Elevations  taken  of  the  highest  water  show  that  at  Union 

Depot  the  Kaw  River  was  10  ft.  higher  than  the  Missouri,  one- 
half  a  mile  below  the  Hannibal  Bridge,  showing  that  the  waters 
of  the  Kaw  were  dammed  back  by  the  buildings  and  freight 
houses  in  the  West  Bottom  nearlv  that  much. 

INTERIOR  OF  AKRON  CAR 

for  use  at  rVkron,  where  the  company  operates  a  system  of  90 
miles  of  track,  owns  and  operates  a  fine  park  and  reaches 

several  popular  excursion  [joints. 
The  cars  of  this  order  are  the  Brill 

semi-convertible  type.  This  car  is 
largely  used  in  Ohio  owing  to  the 
many  interurban  systems,  to  which 
form  of  service  it  is  especially 

adapted. 
It  will  be  seen  in  the  illustration 

that  one  end  only  is  furnished  with  a 
vestibule,  and  that  the  entrance  is 
from  but  one  side.  This  is,  of  course, 
on  account  of  running  in  but  one 
direction.  The  vestibule  ends  are 
sheathed  with  steel  and  wainscoted 
on  the  inside.  The  four  sash  are 

made  with  a  single  light  to  each  ami 

arranged  to  drop.  The  length  of  tlu- 
cars  over  the  end  panels  is  28  ft., 
over  the  platforms,  37  ft.  2^  ins., 
and  over  the  bumpers,  38  ft.  ̂   in. 

The  width  over  sills  8  ft.  '/^  in., 
and  over  posts  at  belt,  8  ft.  4  ins.  The  sweep  of  the  posts 
is        ins.    The  thickness  of  corner  posts  3^4  ins.,  and  of  side 

JiXTKKlOR  OF  AKRON  CO N  VERT  I  J!  I.  K  CA  R 

posts  314  ius.  The  stringers  are  of  long-leaf  yellow  pine,  3^/ 
ins.  X  4j'8  ins. ;  the  side  sills,  of  the  same  material,  are  4  ins.  x 

"jYx  ins.,  plated  on  the  inside  with  ).%-\\\.  x  12-in.  steel.  The 
end  sills  are  of  white  oak,  are  5-^:^  ins.  x  5^  ins.,  with  center 
crossings  of  the  same,  3;[-j  ins.  x  4^^  ins.,  and  intermediate 
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crossings  4^  ins.  x  8  ins.,  also  of  white  oak.  Inside  trusses, 

y.:  in.  X  il-2  ins.,  with  %-in.  round  ends,  are  placed  high 
anil  fastened  to  seven  posts  and  secured  to  the  second  post 

fiom  each  with  iron  shoulders,  over  which  the}'  ])ass  to  their 
anchorage  underneath  the  sills.  The  platform  tinihers  are  re- 

inforced with  angle-iron.  The  interiors  are  finished  in  cherry, 

handsomely  carved,  with  ceilings  of  three-ply  veneer  Ijird's-eye 
majjle.  The  inside  trim  is  of  solid  bronze,  including  four  parcel 

ra.-ks  on  each  side.  The  trucks  are  l^rill  No.  27-F,  equipped 
w  ith  Iwii  motors,  each  of  40  hp.  ^♦^ 

NEW  TYPE  OF  ELECTRIC  LOCOMOTIVE 

The  accompanx  ing  cut  illustrates  an  electric  railway  locomo- 

li\'e  which  the  Taunton  Locomotive  Manufacturing  Company 
has  designed  for  the  Oneonta,  Cooperstown  &  Richfield 
Springs  Railway  Company,  of  Oneonta,  X.  Y.  The  design 
presented  is  for  a  locomotive  only,  no  facilities  being  provided 
lor  carrying  freight.  There  is  a  house  in  the  center  of  the 
machine  for  the  operating  force,  while  the  ends  are  covered 
by  a  structure  of  sheet  steel  and  angle-iron,  which  furnishes 
mom  for  the  secondary  appliances  needed  in  a  machine  of  this 
character. 

The  principal  dimensions  of  this  locomotive  are  as  follows: 
Length  of  locomotive  from  tip  to  tip  of  foot-hoard,  28  ft.  4  ins. ; 

ELECTRIC  LOCOMOTIVE  FOR  ONEONTA 

height  from  rail  to  the  top  of  the  trolley  board,  11  ft.  3  ins.; 
width  over  all,  8  ft.  4  ins.;  height  from  rail  to  side  angle-iron 
which  forms  running  board,  4)  ins. ;  distance  between  truck 
centers,  14  ft.  6  ins.;  wheel  liase  of  trucks,  6  ft.  4  ins. 

The  main  and  middle  sills  are  of  5-in.  x  12-in.  oak,  strength- 
ened by  3>2-in.  angle-iron.  This  angle-iron,  which  extends  the 

full  length  of  the  main  sills,  serves  as  a  running  board.  The 
frame  is  tied  together  transversely  at  each  end  by  8-in.  x  ii-in. 
oak  bumpers,  and  at  proper  distances  along  its  length  by  i-in. 
tie-rods.  The  frame  is  strengthened  longitudinally  by  114-in. 
vhrough-bolts  in  truss  form,  with  turnbuckles.  The  oak 
Inimpers  carry  M.  C.  E.  automatic  steel  coupling  castings  of 
any  first-class  pattern,  and  on  each  side  push  pockets  are  pro- 

vided. The  frame  bolsters  are  of  lo-in.  x  5-in.  Lbeams,  with  a 
l)iece  of  6-in.  x  lo-in.  oak  sandwiched  between  them,  the  com- 

bination being  firmly  bolted  together  with  S/g-in.  bolts.  All 

ciirners  are  braced  by  knees  of  VS-in.  x  7-in.  flat-iron  securely 
bolted.  Between  the  main  and  mfddle  sills  space  is  provided 
for  cast-iron  ballast,  and  this  gives  opportunity  for  increasing 
the  weight  of  the  machine  from  10  tons  to  20  tons. 

Tiie  house  is  framed  with  5-in.  x  5-in.  corner  posts,  and 
4-in.  X  4-in.  door  posts  of  white  pine,  properly  braced  and  tied 
together.  The  space  between  the  posts  is  utilized  for  wide 
sliding  windows.  The  necessary  bracing  is  supplied  by  side 
plates  and  rafters,  and  the  vertical  frame  is  fastened  to  the 
steel  structure  wdiich  covers  the  ends.  The  roof  is  of  wood, 
covered  with  painted  canvas,  and  is  provided  with  a  trolley 
board  extending  the  full  length  of  the  roof.  The  ends  and  sides 
of  the  bodv  nre  enclosed  hv  a  structure  of  No.  10  sheet-steel. 

fastened  to  the  frame  work,  and  2-in.  x  2-in.  x  j4"i"-  angle- 
iron,  all  bolted  to  the  main  sills.  On  the  sloping  surface  of  the 
curved  ends  are  to  be  located  headlights,  bells,  sand-boxes  and 
large  trap-doors  provided  with  ventilating  hoods.  Access  to 
the  space  at  the  ends  is  obtained  through  the  house  from  the 
inside  or  the  trap-doors  from  the  outside.  Within  this  en- 

closed space  is  ample  room  for  air  reservoirs,  resistances,  sand- 
boxes and  other  accessories.  The  sloping  ends  and  the  fool 

boards  are  ])r()\'i(led  with  railings  of  i-in.  gas  pipe. 
The  side  frames  of  the  trucks  combine  equalizing  bars  of 

5-in.  X  i34<-iii-  stock,  with  a  diamond-shaped  M.  C.  B.  truck. 
By  this  condjination  a  double  factor  of  safety  is  provided, 
because  the  diamond  frame  alone  would  be  strong  enough  to 
carry  the  weight  of  the  locomotive  if  the  equalizing  bars  were 
omitted.  A  Ijetter  distribution  of  load  and  easier  riding,  as 
well  as  the  increased  strength  and  safety,  are  provided  by  the 

use  of  the  equalizing  bars.  The  top  frame  is  of  iJ/^-in.  x  4-in. 
Iron.  Both  the  top  and  the  side  frames  are  rigidly  secured  by 
gussets  to  the  ends  of  the  transoms.  These  transoms  are  made 
of  12-in.  X  3-in.  channels,  and  this  construction  keeps  the  whole 
frame  secure  and  the  journal  boxes  in  line. 

The  truck  bolster  is  of  two  channels,  8  ins.  x  2  ins.,  with  cast- 
iron  filling-in  jjiece  sandwiched  between  them.  This  arrange- 

ment not  only  gi\es  an  additional  weight  of  K  ton  per  truck, 
but  adds  strength  to  the  bolster.  The  bolster  is  held  in  the 
direction  of  locomotion  between  the  transoms,  and  is  supported 
liy  double  elliptical  springs,  which  rest  on  the  spring  bed, 
consisting  of  15-in.  x  2-in.  channels.  Each  spring  has  a  capa- 

city of  6j/^  tons  and  a  maximum  movement  of  3  ins.  Lateral 

movement  of  the  spring  bed  is  pernutted  by  the  swing  of  14-in. 
hnks,  which  support  the  bed  and  which  are  free  to  move  at  the 

spring  bed  and  at  the  transom.  This  swinging  support  accom- 
plishes the  same  result  in  the  horizontal  plane  that  the  springs 

do  in  the  vertical  plane,  and  enables  the  body  of  the  locomo- 
tive to  follow  irregularities  and  curvatures  of  the  track  more 

gradually  and  easily  than  do  the  wheels  and  truck  frames.  The 
weight  of  the  bolster  being  transferred  to  the  transom,  is  taken 
up  by  the  equalizing  bar  and  pedestal  springs.  The  pedestal 
springs  rest  on  the  journal  boxes,  preventing  the  tilting  of  the 
frame  when  the  brakes  are  applied  or  when  the  locomotive  is 
started.  The  double  equalizing  springs  are  arranged  in  pairs 
at  each  side  of  pedestals,  take  the  greater  part  of  the  load  and 
rest  on  the  5-in.  x  i^-in.  equalizing  bars,  which,  in  turn,  are 
supported  by  the  journal  boxes.  The  journal  boxes  are  M.  C. 
B.  standard  pattern,  with  4j4-in.  x  8-in.  journals;  axles,  6J/2 
ins  in  diameter;  wheels,  33  ins.  in  diameter;  4-in.  tread;  pedes- 

tals of  steel  castings. 

The  locomotive  is  equipped  with  a  hand-brake  outfit,  but 
should,  of  course,  be  supplied  with  air-brake  equipment  in  ad- 

dition. The  brakes  are  constructed  with  the  shoes  on  the  in- 
side of  wheels,  and  can  be  easily  adjusted  without  placing  the 

truck  over  a  pit. 

The  wheel  base  of  6  ft.  4  ins.  allows  inside  suspension  on  the 

transoms  of  General  Electric  No.  55  Westinghouse  No.  50-C, 
or  equivalent  motors. 

Power  may  be  supplied  either  through  trolley  or  third-rail, 
the  locomotive  being  modified  accordingly. 

The  net  weight  of  the  machine,  without  motors,  air  brakes 
or  ballast  is  17  tons,  and  when  ready  for  use  will  have  a  total 
weight  of  40  tons. 

In  addition  to  this  style  of  electric  locomotive  the  company 
is  prepared  to  design  and  furnish  types  adapted  to  factories, 
shops,  mills  and  railways. 

 ♦^♦^  ■ 
The  Postal  Telegraph  &  Cable  Company  has  strung  its  wires 

along  the  line  of  the  Toledo  &  Western  Railway,  and  connec- 
tion has  been  made  with  all  stations  on  the  system.  All  station 

agents  are  telegraph  operators,  and  cars  will  be  despatched 
largely  by  telegraph.  The  telephone  system  will  be  retained 
for  communication  between  stations. 
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FINANCIAL  INTELLIGENCE 

Wall  Street,  June  11,  igoj. 
The  Money  flarket 

A  rather  heavy  shrinkage  in  bank  reserves,  due  chiefly  to  gold 
exports,  has  been  the  feature  of  the  money  situation  during  the 
past  two  weeks.  What  this  sudden  outrush  of  gold  has  shown 
clearly  enough,  is  that  the  situation  in  the  foreign  exchanges  during 
the  winter  and  early  spring  was  artificial ;  that  is,  that  gold  would 
have  gone  out  much  sooner  had  not  our  bankers  made  extraordi- 

nary effort  to  prevent  it.  Our  floating  debts  abroad  were  extended 
from  time  to  time  until  the  money  market  was  unable  to  stand  the 
slrain.  When  the  proper  time  arrived,  as  it  did  a  month  ago,  we 
were  compelled  to  ship  very  heavily  in  order  to  make  up  for  the 
previous  delay.  The  outward  movement  during  the  last  four  weeks 
has  therefore  been  abnormally  large,  and  it  has  drawn  very  consid- 

erably upon  the  local  cash  supply.'  Not  only  this,  but  the  process 
of  transferring  credits  from  Europe  to  this  market  has  necessitated 
fresh  borrowings  from  the  local  banks,  which  ha\e  prevented  the 
Stock  Exchange  liquidation  from  reflecting  itself  as  favorably  as  it 
would  ordinarily  in  the  current  bank  statements.  Consequently 
cash  holdings  have  declined,  while  loans  have  changed  but  little, 
and  as  a  net  result  surplus  reserve  has  fallen  to  not  far  from  the 
lowest  of  the  season.  Some  advance  in  money  rates  under  these 
circumstances  was  of  course  inevitable.  The  time  loans  quotations 
are  up  on  an  average  of  half  per  cent  as  compared  with  two  weeks 
ago.  Sixty-day  money  now  brings  4;/  per  cent,  and  six  months 
money  5  per  cent.  Money  on  call,  which  until  recently  loaned 
freely  at  2^/2  per  cent  and  under,  now  ranges  between  3  and  4. 
These  changes,  however,  are  by  no  means  an  unfavorable  sign. 
Our  relations  in  the  foreign  exchange  have  been  unusually 
strengthened  by  the  paying  ot¥  of  obligations  to  foreign  capital,  and 
the  significance  of  this  is  that,  when  assistance  is  really  needed,  as 
it  may  be  next  autumn,  the  local  market  will  be  able  to  attain  it 
easily  from  abroad.  As  for  the  immediate  future  the  chances  are 
that  last  Saturday  marked  the  low  point  for  surplus  reserve  for 
seme  time  to  come.  Following  the  rise  in  money,  sterling  exchange 
has  fallen  well  below  the  level  at  which  gold  exports  are  profitable. 
Currency  is  still  flowing  in  from  the  interior,  new  gold  is  con- 

stantly arriving  from  the  Alaskan  mines,  and  the  Treasury  has 
ceased  to  show  actively  upon  the  market.  All  this,  with  the  con- 

tinued liquidation  in  securities,  foreshadows  a  rapid  recovery  in 
bank  resources  during  the  next  few  weeks. 
The  Stock  flarket 

The  fortnight  in  the  Stock  Exchange  has  been  another  period  of 
violent  decline,  accompanied  by  extensive  liquidation.  There  still 
is  a  wide  divergence  of  opinion  as  to  the  real  nature  and  relative 
importance  of  the  causes  at  work.  Some  critics  prefer  to  regard  the 
whole  collapse  as  due  to  such  specific  influences  as  the  labor  con- 

troversies, damage  to  crops  by  rainfall  and  floods  in  the  West  and 
South,  gold  exports,  and  a  host  of  lesser  factors.  Other  cities  look 
upon  all  these  as  merely  contributary  and  incidental  causes  for  a  de- 

cline which  IS  based  on  more  fundamental  grounds.  They  empha- 
size the  view  that  prices  had  gone  up  altogether  too  high,  and  are 

now  getting  back  to  a  true  investment  level,  and  that  the  cutting 
down  of  values  has  been  none  too  severe  to  correct  the  unwhole- 

some condition  created  by  an  excessive  output  of  new  securities, 
and  by  the  general  inflation  of  capital  and  credit  which  has  been 
going  on  during  the  past  two  years.  It  is  our  judgment  that  this 
latter  analysis  is  the  true  one,  and  that  it  is  vain  to  attempt  to  find 
any  new  outside  reasons  for  the  decline.  Even  admitting  that 
the  labor  situation  is  disquieting,  and  that  crop  prospects  are  not 
as  promising  as  they  might  be,  prices  have  certainly  discounted 
liberally  whatever  there  is  bad  in  these  two  quarters.  The  de- 

cline has  gone  far  enough,  moreover,  to  anticipate  any  reaction  that 
is  now  conceivable  in  the  commercial  field,  for  stocks  are  selling- 
low  enough  to  allow  for  whatever  decrease  of  corporation  earnings 
might  ensue,  if  during  the  next  few  months  general  business  were 
to  fall  off.  The  situation  in  the  stock  market  simply  is  that  the 
selling  uKJvement  has  acquired  such  a  momentum  that  there  is  no 
telling  just  how  far  it  will  go.  Intelligent  observers  agree  that 
things  look  very  cheap,  but  they  have  to  admit  that  Ihey  may  be 
cheaper  still.  Prices  are  as  certain  to  go  too  low  tmdcr  bear  ojiera- 
tions  as  they  went  too  high  under  speculation  fur  the  rise,  and  the 
investor  who  is  able  to  pay  cash,  f'lt;  wliat  he  buys  can  feel  pretty 

sure  that,  although  he  may  not  get  the  bottom  figures,  he  is  getting 
some  very  fair  bargains  at  the  present  level. 

Brooklyn  Rapid  Transit  and  Metropolitan  have  been  the  weakest 
of  the  local  traction  stocks  in  the  recent  dealings.  It  is  reported 
on  good  authority  that  the  former  stock  was  held  ciuite  largely 
by  the  Canadian  speculators,  who  came  to  grief  a  week  ago,  and 
that  it  was  these  holdings  thrown  overboard  which  were  largely 
responsible  for  the  break  in  the  price.  Metropolitan  has  been 
offered  down  on  light  transactions,  apparently  in  the  interest  of 
people  who  were  short  of  the  stock  and  did  not  cover  at  the  time  of 
the  recent  law  suits.  Manhattan,  as  was  to  be  expected,  was  held 
better  than  the  others:  first,  because  its  floating  supply  is  smaller, 
and  second,  because  there  is  a  greater  inducement  to  buy  on  the 
part  of  investors  who  are  concerned  only  with  the  actual  merits  of 
the  property.  The  directors  of  the  new  company  at  their  meeting 
a  week  ago,  made  the  quarterly  dividend  15-2  per  cent  instead  of 
per  cent,  as  some  people  had  expected.  They  stated  however  tnat 
an  extra  dividend  of  i  per  cent  would  be  paid  in  ,the  last  quarter  of 
the  year,  provided  earnings  were  large  enough  to  allow  of  it.  There 
is  very  little  doubt  that  this  condition  will  be  fulfilled,  for  the  re- 

port covering  the  first  quarter  of  the  year  shows  that  earnings  are 
running  in  excess  of  8  per  cent  per  annum  on  the  stock. 
Philadelphia 

Considering  the  tremendous  pressure  upon  the  general  markets, 
the  leading  traction  specialties  in  Philadelphia  have  given  a  good 
account  of  themselves  during  the  recent  trading.  The  only  two 
stocks  which  have  really  suffered  are  Philadelphia  Company  and 
American  Railways.  The  first-named  sold  down  under  rather 
urgent  liquidation  from  42!/^  to  40H.  American  Railways  lost  2 
points  to  45,  but  the  selling  was  light  and  scattered.  On  the  other 
hand.  Union  Traction  has  held  steadily  around  46,  and  Philadelphia 
Traction  around  96^^,  while  Rapid  Transit  declined  only  Y2  per  cent 
to  II.  Dealings  in  all  these  stocks  have  been  light,  indicating  that 
their  floating  supply  is  very  limited.  Other  Philadelphia  transac- 

tions of  the  last  two  weeks  include  Consolidated  Traction  of  New 

Jersey,  which  has  been  very  firm  at  69,  Indianapolis  Street  Rail- 
way at  82,  and  Rochester  Passenger,  which  rose  sharply  to  83. 

Dealings  in  bonds  have  developed  no  particular  feature,  and  prices 
are  generally  unchanged. Chicago 

The  leading  incident  of  the  recent  Chicago  trading  has  l:)een  the 
decline  in  general  traction  specialties,  which  until  recently  have 
offered  pretty  fair  resistance  to  the  general  downward  tendency. 
A  break  of  points  in  City  Railway,  from  201  to  192J.2,  and  a 
4-point  decline  in  South  Side  Elevated  from  103  to  99,  are  the  par- 

ticular noteworthy  incidents.  Other  issues  which  were  extremely 
weak  a  short  while  ago  have  held  their  ground  somewhat  better. 
Metropolitan  common,  after  an  extreme  decline  to  20,  rallied  to  21, 
and  the  preferred  recovered  from  65  to  67.  Northwestern  com- 

mon sold  at  20,  Lake  Street  at  5  to  Union  Traction  common  at 
5,  the  preferred  at  35,  West  Chicago  at  62  and  North  Chicago  at.  124. 
All  of  these  are  about  the  same  prices  as  prevailed  two  weeks  ago. 
The  transactions  in  them  were  too  scant  to  be  of  any  significance. 
Vice-President  Forgan,  of  the  First  National  Bank,  who  is  a  mem- 

ber of  the  securities  committee  of  the  Lake  Street  Elevated,  states 
that  he  feels  confident  that  a  plan  for  reorganizing  the  road  will 
be  taken  up  next  month.  According  to  report  the  company  con- 

templates an  extension  of  its  lines  through  Harlem  and  Ri\er 
Forests,  and  the  improvements  of  its  service  in  Oak  Park.  It  is 
understood  that  the  general  committee  having  the  ordinance  permit- 

ting the  building  of  the  Ravenswood  extension  of  the  Northwestern 
Elevated  in  charge,  has  decided  to  report  favorably  on  the  matter, 
and  if  this  is  true  the  company  will  proliably  start  work  on  the 
new  line  this  year. 

Other  Traction  Securities 
Among  the  Boston  stocks  Massachusetts  Electric  issues  have 

been  particularly  weak,  the  cominon  selling  down  from  28-)4  to  25-34, 
and  the  preferred  from  86  to  81 5^.  There  is  no  specific  reason  for 
this  severe  decline,  which  seems  to  ha\e  occurred  entirely  in  sym- 

pathy with  liquidation  in  other  quarters.  Boston  Elevated,  after 
rallying  a  ])oint  to  146'/^,  fell  back  to  145.  West  End  common  lost 
a  point  to  go,  but  the  preferre<l  held  steady  at  112.  In  the  Baltimore 
market  the  i)revailing  tendency  toward  weakness  h;is  only  been 
pronoiuicecl  in  the  United  Railway  issues,  all  of  which  have  sold 
at  the  bivvest  figures  of  the  season.    The  stock  dnippecl  from  \2Y> 
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to  II ji'  the  income  bonds  from  65^)4  to  649^,  and  the  4  per  cent 
generals  from  93  to  92^.  Here  again  explanations  of  a  special 
nature  are  entirely  lacking.  A  single  transaction  in  United  Rail- 

ways scrip  was  recorded  at  23.  Other  sales  include  Baltimore 
Traction  5s  at  115,  North  Baltimore  Traction  5s  at  iiS'  j,  Newport 
News  and  Old  Point  Comfort  5s  at  100  and  ioo;4.  Augusta  Street 
Railway  5s  at  ioij4,  Knoxville  Traction  ss  at  loi,  and  City  and 
Suburban  (Washington)  5s  at  98.  On  the  New  York  curb  the 
feature  has  been  the  weakness  in  St.  Louis  Transit,  which  at  one 
time  sold  as  low  as  2o;/j,  or  12  points  down  from  the  highest  of 
a  few  months  ago.  Following  this  decline  the  stock  recovered  to 
2354,  but  later  yielded  again  to  22^.  There  is  reason  to  believe 
that  a  few  blocks  of  these  shares  held  by  speculators  were  thrown 
over  upon  the  market  as  a  part  of  the  forced  selling  in  progress  else- 

where. It  was  this  liquidation  coming  suddenly  which  caused  the 
decline.  New  Orleans  common,  after  a  I'ise  In  14>^,  dropped  to  14, 
while  the  preferred  fell  sharply  from  441..  tu  41.  The  4l<  per  cent 
bonds  went  as  high  as  8y/s,  and  then  eased  off  to  83.  Other  curb 
transactions  include  Nassau  Electric  4s  at  83.  Interborough  Rapid 
Transit  at  100^2  and  100,  American  Light  &  Traction  common  from 
80  to  78,  the  preferred  at  gS-K  to  98;/2,  Rochester  Street  Railway  5s 
at  100  and  ggji,  Washington  Traction  preferred  at  41I/2,  and  the  4 
per  cent  bonds  at  76  and  75)4.  Twin  City  Rapid  Transit  was  one 
of  the  sensational  features  in  the  Stock  Exchange,  breaking  in  less 
than  forty-eight  hours  from  105  to  87'  j.  This  decline  seems  to  have 
been  due  entirely  to  unloading  by  Canadian  speculators  who  were 
caught  in  the  panic  which  followed  the  announcement  of  the  .^mcs 
failure  at  Tomntn.  .\ccording  ti;i  liical  gossip  Twin  City  shares 
were  picked  up  quietly  by  prominent  street  railway  capitalists 
whose  headquarters  are  in  Philadelphia.  The  stock,  however,  has 
regained  very  little  of  its  loss  so  far. 

Detroit  United  lead  in  the  acti\  ity  on  the  Cincinnati  exchange  last 
week.  Sales  were  about  iioo  shares.  It  opened  at  75  and  advanced 
to  7654,  dropped  to  73  and  then  rested  at  74.  Toledo  Railway  & 
Light  came  in  for  considerable  demand,  sales  being  873  shares, 
with  a  range  of  from  27;-2  to  29.  Cincinnati  Street  Railway  was  un- 

usually quiet,  sales  numbering  222  shares  at  the  stationary  figure 
of  133' J.  Columbus,  Delaware  &  Marii>n,  Mansfield  Railway  & 
Light  and  Zanesville  Railway,  Power  &  Light  were  the  active 
bond  issues,  all  three  selling  at  the  old  figure,  loi. 

On  the  Cleveland  exchange,  Cleveland  City  Railway  sold  at  gyVj, 
E,  decline  of  sJ4  points,  while  Cleveland  Electric  sold  at  75,  a  decline 
of  5  points  froin  last  sales.  Lake  Shore  Electric,  which  has  been 
inactive  for  some  time,  came  into  the  trading  and  small  lots  sold 
at  10  to  io'4,  a  decline  of  3',4  from  last  sales.  Northern  Ohio 
Traction  opened  at  2il4  and  declined  to  21  ;  Monday  it  declined  to 
20}4.  Cleveland  &  Southwestern  preferred  sold  at  70  for  several 
small  lots,  which  is  a  decline  of  nearly  ten  points  since  the  last  sales. 
A  round  lot  of  Detroit  United  sold  at  72t4.  which  is  7  points  below 
last  sales.  All  of  these  sales  look  like  forced  liquidation,  and 
sharp  advances  are  looked  for  every  day.  Brokers  express  the 
opinion  that  the  Cle\eland  Imard  sliows  more  bargains  in  traction 
securities  than  in  many  mimths.  The  new  Columbus  stock  ex- 

change has  opened  with  pronounced  activity,  total  sales  last  week 
numbering  nearly  6000  shares.  The  new  Columbus  Railway  & 
Light  stock  opened  at  32  and  advanced  with  active  demand  to  35. 
Columbus  Railway  common  stock  has  been  rather  quiet,  but  within 
the  past  few  days  there  has  been  a  disposition  among  holders  of 
preferred  to  sell  their  stock  and  buy  the  common  stock,  which 
pays  the  same  interest  and  sells  at  considerably  lower  figure.  Com- 
m.on  stock  of  the  Rochester  Railway  was  very  active,  and  sold  at 
around  82;  based  on  the  fact  that  the  company  is  earning  about  9 
per  cent,  although  dividends  are  not  yet  paid,  and  there  are  rumors 
of  a  merger  of  the  public  utility  companies  of  Rochester.  East  St. 
Louis  &  Suburban  Traction  also  came  in  for  heavy  demand  at 
around  65. 
Security  Quotations 

The  following  table  shows  the  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week  :  Closing  Bid 
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Closing  Bid 

May  26  June  9 Columbus  (common)    100  101 
Columbus  (preferred)    lOSVg  105 
Consolidated  Traction  of  New  Jersey   67  68% 
Consolidated  Traction  of  New  Jersey  5s   107%  10514 
Detroit  United    76%  69% 
Electric  People's  Traction  (Philadelphia)  4s   99  99 
Elgin,  Aurora  &  Southern   a56  a50 
Lake  Shore  Electric    10  10 

Lake  Street  

Elevated                                                                      5%  5 

Manhattan  Railway    l'!7%  135% 
Massachusetts   Electric  Cos.   (commnn)   28',4  25'/a 
Massachusetts  Elec  Cos.  (preferred)    S5V4  81 
Metropolitan  Elevated,   Chicago  (common)   21%  21 
Jletropolitan  Elevated,  Chicago  (preferred)    68  67 
Metropolitan  Street    129%  122% 
New  (Orleans  Railways  (common)    —  14 
New  Orleans  Railways  (preferred)    —  41 
North  American   :   92  85% 
Northern  Ohio  Traction  &  Light   22  20% 
Northwestern  Elevated,  Chicago  (common)    20%  20 
Philadelphia  Rapid  Transit    11 
Philadelphia  Traction    96%  96V4 
St.  Louis  Transit  (lon.mun)    24ya  23 
South  Side  Elevated  (Chicago)   102  99 
Syracuse  Rapid  Transit    —  — 
Syracuse  Rapid  Transit  (|.>referred)    a79  a79 
Third  Avenue    120  110 
Toledo  Railway  &  Light    27%  23Va 
Twin  City,  Minneapolis  (common)    104%  90% 
llnitej  Railways,  St.  Louis,  4s   84%  84 
United  f\ailway-:,  St.  Louis  (preferred)   73%  71% 
I'nion  Traction  ( Philadcli>hia)    46%  *45 

a  Asked.  *  J*"-x-dividcnd. 
Iron  and  Steel 

The  position  in  the  pig  iron  market  is  still  quite  uncertain.  The 
association  of  Southern  makers  have  reduced  the  official  quotation 
for  the  number  of  product  at  furnace  to  $15.  this,  however,  being 
what  the  real  market  level  has  been  for  some  time  past.  It  now  re- 

mains to  be  seen  whether  consumers  will  come  in  and  cover  their 
requireinents  for  the  second  half  year,  which  still  largely  remain 
unfilled,  or  whether  they  will  continue  their  policy  of  buying  from 
hand  to  mouth  in  hope  of  negotiating  their  principal  events  later  on 
at  liiwer  figures.  On  the  solution  of  this  question  hangs  the  im- 

mediate future  of  the  market.  In  steel  and  the  finished  branches  of 

the  industry  tonnage  has  begun  to  fall  ofl^  somewhat,  notably  in  the 
East.  There  is  no  doubt  that  the  disturbances  in  the  building 
trades  are  having  an  adverse  effect.  But,  apart  from  this,  the  senti- 

ment among  buyers  is  extremely  cautious,  with  a  growing  inclination 
to  look  for  easier  prices.  Quotations  are  as  follows:  Bessemer 
pig  iron  $20.10,  Bessemer  steel  $30.50  and  steel  rails  $28. 
Metals 

Quotations  for  the  leading  metals  are  as  follows:  Copper  14)4 
to  15  cents,  tin  28^  cents,  lead  4.)'^  cents,  spelter  5%  cents. 

IMPROVING  THE  STATION  FACILITIES  ON  THE  ELEVATED 
IN  NEW  YORK 

The  Interborough  Rapid  Transit  C"mpany  has  decided  to  improve 
and  enlaige  all  the  stations  where  the  traffic  is  great  on  the  Man- 

hattan elevated  system.  The  reconstruction  of  several  stations 
will  begin  immediately.  Among  these  stations  are  Rector  Street, 
Cortlandt  Street  and  Barclay  Street,  on  the  Ninth  Avenue  line. 
The  ii6th  Street  station  at  Eighth  Avenue  will  be  partly  rebuilt 
and  new  elevators  will  be  installed. 

Plans  are  also  being  considered  for  rebuilding  the  125th  Street 
station  on  the  West  Side,  and  drawings  have  been  prepared  for 
changing  entirely  the  system  of  handling  passengers  at  Thirty- 
Third  Street  and  Greeley  Square.  One  plan  has  been  prepared 
which  calls  for  a  large  stairway  and  an  escalader  on  the  northwest 
corner  of  Thirty-Third  Street.  It  is  also  planned  to  put  an  esca- 

lader in  the  uptown  station  so  that  persons  coming  up  Broadway 
from  the  theaters  and  desiring  to  take  trains  down  town  can  do  so 
without  crossing  the  danger  point  at  the  junction  of  Sixth  Avenue 
and  Broadway. 
Many  of  the  station  platforms  on  the  downtown  section  of  the 

Ninth  Avenue  line  are  very  narrow.  At  the  Rector  Street 
station  the  platform  adjoining  the  downtown  track  will  be  made 
ten  feet  wide.  The  platform  of  the  Barclay  Street  station  will 
also  be  made  ten  feet  wide.  Several  plans  have  been  prepared  for 
improving  the  facilities  at  the  Cortlandt  Street  station.  Nearly 
3,000,000  passengers  use  this  station  yearly.  In  less  than  a  month 
there  will  be  a  new  station  at  Seventy-Second  Street  on  the  Sec- 

ond Avenue  line.  Last  week  a  new  station  was  opened  at  iioth 
Street  and  Eighth  Avenue. 
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THE  OPERATIONS  OF  THE  BUSHNELL  SYNDICATE 

The  proposition  which  at  present  is  receiving  the  chief  attention 
of  the  so-called  Bushnell  syndicate  of  Springfield,  Ohio,  is  the 
Springfield,  Troy  &  Piqua  Railway.  The  syndicate  is  headed  by 
General  A.  S.  Bushnell,  formerly  governor  of  Ohio,  and  it  is  the 
intention  to  build  a  system  of  interurban  roads  radiating  from 

Springfield,  General  Bushnell's  home  city.  The  syndicate  has  re- 
cently acquired  by  purchase  the  Springfield  &  Xenia  Traction 

Company,  and  is  planning  to  build  several  other  lines  in  addition 
to  the  road  above  mentioned.  The  work  of  constructing  these 
lines  is  being  done  by  the  Champion  Construction  Company,  an 
affiliated  company,  of  which  Fred.  J.  Green,  formerly  general 
manager  of  the  Dayton,  Springfield  &  Urbana  Railway,  is  chief 
engineer  and  general  manager,  and  D.  H.  Ullery,  formerly  elec- 

trical engineer  of  the  same  road,  is  in  charge  of  the  electrical  con- 
struction. About  6  miles  of  grading  has  been  done  in  the  Spring- 

field, Troy  &  Piqua  Railway,  and  several  bridges  are  being  built. 
Contracts  have  been  placed  for  much  of  the  material  and  equip- 

ment required. 
A  short  distance  from  Springfield,  on  a  knoll  above  high  water 

in  Mad  River,  the  syndicate  proposes  to  erect  a  large  power 
station  to  supply  all  the  roads  owned  and  contemplated  by  the 
syndicate,  and  arrangements  will  also  be  made  to  supply  several 
independent  roads  in  that  district.  The  General  Electric  Company 
has  prepared  preliminary  plans  for  the  station,  which  will  be  one 
of  the  largest  in  Ohio.  The  building  will  front  on  Snyder  Park, 
a  beautiful  city  park,  and  the  front  of  the  structure  will  be  highly 
ornamental.  The  initial  installation  will  consist  of  two  2oao-kw 
Cuitis  turbo-generators,  supplied  by  eight  400-hp  Babcock  & 
Wilcox  boilers.  The  engine  room  will  be  82  ft.  .x  46  ft.,  and  the 
boiler  room  52  ft.  x  '.22  ft.  Transmission  will  be  at  26,400  volts, 
in  order  to  provide  for  possible  parallel  operation  with  the  Med- 
way  power  house  of  the  Appleyard  syndicate,  which  was  fully 
described  in  the  Street  Railway  Journal  for  May  23. 

The  plant  will  be  a  very  modern  one.  The  plans  provide  for 
overhead  coal  bunkers  with  gravity  feed  and  automatic  stokers, 
automatic  ash  conveyors,  overhead  cranes  in  both  engine  and 
boiler  room  and  other  interesting  features. 

THE  PENNSYLVANIA  TERMINAL  IN  LONG  ISLAND  CITY 

Although  the  final  details  of  the  plans  for  the  terminal  yards 
of  the  Pennsylvania  Railroad  Company  in  Long  Island  City 
have  not  been  determined  as  yet.  President  Wm.  H.  Baldwin,  Jr., 
of  the  Long  Island  Railroad,  which  is  controlled  by  the  Pennsyl- 

vania Company,  told  something  about  the  scheme  as  a  whole 
last  week.  The  Pennsylvania's  tunnel  under  the  East  River,  a 
continuation  of  the  one  running  from  New  Jersey  through  Man- 

hattan, is  to  end  about  a  mile  and  a  half  from  the  Long  Island  City 
shore  line  of  the  river,  its  portal  being  just  west  of  Thompson 
Avenue,  at  a  point  that  is  embraced  within  the  yards  of  the  Long 
Island  Railroad.  From  the  tunnel's  portal  the  switch  yards  of  the 
Pennsylvania  system  will  extend  about  a  mile,  reaching  out  to- 

ward the  Woodside  district.  The  yards  are  to  be  used  simply  for 
the  handling  of  passenger  trains,  and  there  will  be  no  station  at 
all,  as  the  Pennsylvania  tunnel  franchise  forbids  the  road  from 
handling  local  traffic  near  New  York,  Such  traffic  will  be 
managed,  as  heretofore,  from  the  old  Long  Island  Railroad  Depot, 
in  Long  Island  City.  The  terminal  yards  will  be  on  the  south 
side  of  the  main  track  of  the  Long  Island  Railroad.  The  land 
through  which  they  are  to  extend  beyond  the  present  yards  has 
been  acquired  by  the  Pennsylvania,  and  arrangements  have  been 
made  by  the  city  authorities  to  have  viaduct  crossings  for  the 
few  streets  intersected. 

One  of  the  principal  uses  of  the  yards  will  be  for  switching  the 
electric  motor  cars  that  will  lead  the  through  trains  of  the  Penn- 

sylvania Road  through  the  tunnel  from  New  Jersey.  After 
emerging  from  the  tunnel  into  the  yards  the  trains  will  have  these 
motor  cars  replaced  by  steam  engines,  and  in  keeping  these  en- 

gines in  readiness  much  of  the  space  in  the  yards  will  be  needed. 
The  motor  cars,  having  been  detached  from  east-bound  trains, 
will  remain  in  the  yards  until  ready  to  take  back  a  west-bound 
train  toward  Jersey.  The  terminal  tracks  will  be  used  also  for 
storing  cars  dropped  off  of  through  trains  that  have  got  rid  of 
many  of  their  passengers  in  New  York  City. 

The  tunnel,  beginning  near  the  New  Jersey  shore  line  in  the  yards 
of  the  railroad  at  Jersey  City,  runs  under  the  North  River  to 
Thirty-third  Street,  New  York,  and  then  cuts  under  that  street 
across  town  to  the  East  River,  under  which  it  takes  the  route  in- 

dicated above.  The  passenger  station  in  New  York  is  between 
Thirty-third  and  Thirty-first  Streets,  west  of  Seventh  Avenue, 

and  from  that  point  westward  to  the  North  River  the  railroad 
has  acquired  all  the  city  property  that  will  have  to  be  made  barren 
by  the  tunnel  operations. 

 ♦♦^  
SimE  TALK  AT  RICHMOND 

The  reply  of  the  Virginia  Passenger  &  Power  Company,  of 
Richmond,  Va.,  operating  the  street  car  lines  in  Richmond,  Man- 

chester and  Petersburg,  to  the  proposal  of  Division  No.  152,  of  the 
Amalgamated  Association  of  Street  Railway  Employees,  to  sub- 
Uiit  the  proposed  articles  of  agreement  to  arbitration  has  been 
returned  to  the  Amalgamated  Association,  with  a  flat  refusal  of 
the  request.  The  reply  of  the  company  was  made  through  Gen- 

eral Manager  Fluff,  and  states  that  "the  company  must  decline 
to  re-arbitrate." In  order  thoroughly  to  understand  the  situation  it  must  be 
said  at  the  outset  that  the  present  demand  is  an  attempt  to  re- 
inidiate  an  agreement  entered  into  by  the  company  and  its  em- 
1  ioyees  nearly  ten  months  ago.  At  that  time  the  consolidation 
of  the  Richmond  properties  had  just  been  effected.  The  em- 

ployees before  allowing  the  new  management  to  become  familiar 
\,itli  its  duties  ordered  a  strike  on  a  claim  of  difference  as  to  wages 
iind  hours.  After  twelve  hours  it  was  agreed  to  submit  the  dif- 

ferences to  arbitration.  This  was  done  and  the  report  of  the 
arbiters  was  accepted  by  both  sides  and  the  men  returned  to 
work.  One  of  the  results  of  that  strike  was  an  agreement  on 
nine  hours'  work  daily  at  an  agreed  scale. 
About  two  weeks  ago  the  demands  of  the  men  that  have  just 

been  refused  were  submitted  to  the  company.  These  demands 
were  for  a  general  agreement  or  contract  for  the  settlement  of  all 
questions  between  employer  and  employee  and  along  with  it  a  re- 

quest for  a  new  scale  of  wages.  This  contract  is  divided  into 
eight  sections,  summarized  as  follows: 

Section  i  provides  that  the  company,  through  its  accredited  offi- 
cials, will  treat  with  the  men  through  their  accredited  organi- zation. 

Section  2  suggests  a  temporary  board  of  arbitration,  consisting 
of  five  persons,  two  chosen  by  the  employees  and  two  by  the  com- 

pany, and  the  fifth  jointly  by  the  two,  to  which  all  differences  or 
agreements  which  cannot  be  settled  by  the  two  parties  shall 
be  submitted. 

Section  3  provides  for  the  reinstatement  of  suspended  men,  with 

full  pay  during  period  of  suspension,  when  the  men  are'  found  not 
guilty  of  charges. 

Section  4  provides  for  a  nine-hour  day  and  payment  for  over- 
time, according  to  the  scale. 

Section  5  proposes  that  wages  of  22  cents  per  hour  shall  be  paid 
all  motormen  and  21  cents  an  hour  to  all  conductors  on  the  Rich- 

mond &  Manchester  and  interurban  lines  of  the  company,  and 
that  motormen  on  the  Petersburg  line  shall  receive  18  cents  and 
conductors  17  cents  per  hour. 

Section  6  proposes  to  give  motormen  free  transportation  al 
all  times  over  all  lines  of  the  company. 

Section  7  proposes  that  all  orders  causing  extra  expense  to  the 

employes  shall  not  be  effective  until  fifteen  days'  notice  shall have  been  given.  The  last  section  proposes  to  perpetuate  the 
suggested  general  agreement  until  one  or  the  other  party  thereto 
shall  give  notice  in  writing  of  a  desire  to  change  the  same,  and 
that  said  notice  shall  be  given  thirty  days  before  the  end  of  any 
year  of  the  agreement. 
To  these  demands  the  company  made  a  lengthy  reply,  in  the 

course  of  which  it  was  set  forth  that  31  per  cent  of  the  total  re- 
ceipts from  operation  and  44  per  cent  of  the  total  operating  ex- 
penses are  being  paid  out  in  wages  to  motormen  and  conductors; 

that  the  additional  increase  of  24.6  per  cent  in  wages  now  demanded 
would  result  in  an  increase  of  $80,000  per  year;  that  it  is  unreason- 

able to  expect  the  company  to  be  able  to  pay  such  an  increase 
in  wages  as  would  enable  the  men  to  earn  as  much  per  day,  work- 

ing only  9  hours,  as  they  formerly  did  when  working  twelve  hours; 
that  the  plan  to  submit  to  a  board  of  arbitration  the  dismissal 
and  suspension  of  employees  is  impossible  from  an  operating 
standpoint,  because  it  demoralizes  disclipine;  that  while  local 
transportation  will  be  granted  to  its  employees  in  each  of  the 
cities  in  which  it  operates,  the  company  must  refuse  transporta- 

tion to  its  employees  over  the  twenty-three  mile  interurban  line, 
wnich  depends  mainly  on  its  excursion  business  for  revenue;  that 
there  is  no  cause  for  complaint  as  to  changes  involving  expense 
to  the  men,  the  company  always  giving  the  men  ample  notice  of 
impending  changes  in  uniforms,  etc. 
The  reply  of  the  company  is  closed  with  an  appeal  to  the  men 

for  dispassioned  consideration  of  the  facts,  it  being  pointed  out 
that  by  giving  the  company  their  loyal  support,  the  employees 
will  assist  the  company  to  that  prosperity  which  will  enable  it  to 
do  more  for  the  men  in  the  future. 
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THE  PUBLIC  SERVICE  CORPORATION  ORGANIZES 

Ihe  organization  of  the  Public  Service  Corporation,  which  lias 
taken  over  the  electric  light,  power  and  street  railway  interests 
of  Northern  New  Jersey,  was  perfected  at  a  meeting  of  the  com- 

pany held  on  June  4,  in  Newark.  The  following  were  elected 
directors: 

For  three  years,  A.  J.  Cassatt,  John  F.  Dryden,  Thomas  Dolan, 
George  R.  Gray,  Anthony  R.  Kuser,  Randal  Morgan,  Thomas  N. 
McCarter  and  John  I.  Waterbury;  for  two  years,  Edward  T.  Bell, 
Hugh  H.  Hammill,  William  C.  Heppenheimer,  Lewis  Lillie, 
John  F.  Shanley,  Charles  A.  Sterling,  Leslie  D.  Ward  and 
P.  F.  Wanser;  for  one  year,  Samuel  T.  Bodine,  Thomas  C. 
Barr,  David  Baird,  Walton  Clark,  Elisha  B.  Gaddis,  Uzal  N. 
McCarter,  F.  W.  Roebling  and  E.  F.  C.  Young.  The 
directors  ratified  the  selection  of  Frederick  Evans  as  secre- 

tary, to  take  office  June  15.  The  other  officers,  who  will  begin 
their  duties  at  once,  are;  Randal  Morgan,  first  vice-president;  A. 
R.  Kuser,  second  vice-president;  A.  B.  Carleton,  third  vice-presi- 

dent; James  P.  Dusenberry,  treasurer;  Frank  Bergen,  general 
counsel ,  Walter  W.  Wheatly,  general  manager  of  the  street  rail- 

way division;  Henry  E.  Whitcomb,  general  manager  of  the  gas 
division;  Dudley  Farrand,  general  manager  of  the  electric  di- 

vision; Percy  S.  Young,  comptroller;  J.  A.  Pierson,  purchasing 
agent;  Arthur  D.  Ball,  superintendent  of  supplies;  A.  D.  Hibbs, 
auditor  of  railway  accounts;  M.  E.  Johnston,  auditor  of  gas  ac- 

counts; E.  J.  Allegaert,  auditor  of  electric  accounts. 
The  executive  and  accounting  offices  of  the  corporation  will  be 

at  776  Broad  Street.  Newark,  and  for  the  present  the  public  offices 
of  the  various  departments,  the  gas,  electric  light  and  street  rail- 

way, will  remain  where  they  are.  Mr.  Wheatly's  office  will  fie  at  29 
Exchange  Place,  Jersey  City. 

 ♦^^  

UNIVERSAL  TRANSFERS  IN  CLEVELAND 

Although  the  consolidation  of  the  Cleveland  Electric  Railway 
and  the  Cleveland  City  Railway  has  not  been  officially  consum- 

mated, the  long  talked  of  plan  of  universal  transfers  went  into  ef- 
fect on  June  i.  It  was  done  at  this  time  in  order  to  start  at  the 

beginning  of  a  new  month,  and  the  innovation  lends  strength  to 
the  report  that  the  consolidation  will  bi.come  effective  within  a 
very  few  weeks.  A  formal  contract  for  the  sale  of  the  Cleveland 
City  Railway  to  the  Cleveland  Electric  Railway  has  been  signed 
by  Senator  Hanna  and  Secretary  Ehrhart  for  the  Cleveland  City 
Railway  Company  and  President  Andrews  and  Secretary  Davies 
for  the  Cleveland  Electric  Railway.  Prior  to  the  signing  of  the 
contract,  the  boards  of  the  two  companies  had  agreed  to  the 
merger  and  authorized  the  officials  to  sign  the  contract.  Special 
meetings  of  both  companies  will  be  held  June  29,  to  vote  formal 
approval  of  the  purchase  and  sale.  No  change  in  routes  will  be 
made  until  after  the  consolidation  becomes  effective.  The  new 
transfers  are  good  on  all  lines  in  the  city  and  the  only  restriction 
is  that  they  shall  be  used  within  a  certain  time  limit.  Of  course, 

transfers  are  not  given  for  return  trips  on  parallel  lines.  The  oi'fi- cers  decline  to  discuss  the  subject  of  six  or  seven  tickets  for  a 
quarter. 

 ♦♦♦  

WHAT  SPRINGFIELD,  MASS.,  PLANS  TO  EXACT  FROM 
FRANCHISE  APPLICANTS 

The  Aldermen  of  Springfield  have  set  forth  new  terms  on 
which  they  propose  to  grant  franchises,  in  view  of  petitions  wdiich 
are  before  them.  They  announce  that  they  reserve  the  right 
to  revoke  locations  without  cost  to  the  city;  that  the  city  may  buy 
the  fixtures  of  the  company  at  a  fair  valuation;  that  all  cost  of 
street  alterations  made  necessary  by  the  laying  of  tracks  must  be 
borne  by  the  company;  that  for  a  single  5-cent  fare  transfers  are  to 
be  given  over  other  lines  of  the  same  or  another  company  with 
which  connections  are  made ;  that  the  company  shall  clear  the 
streets  of  snow  to  the  satisfaction  of  the  Superintendent  of  Streets. 
The  Aldermen,  in  adopting  a  franchise  for  the  Springfield-Sub- 

urban Street  Railway  Company,  places  among  the  special  condi- 
tions that  the  company  shall  water  the  entire  street  for  a  portion  of 

the  way;  that  cars  enough  be  provided  to  make  trips  once  in  fifteen 
minutes;  that  a  waiting  room  be  provided  at  the  terminus  of  the 
line  in  the  city;  that  Summer  Street  be  paved  with  vitrified  brick 
at  the  expense  of  the  company,  and  that  a  new  location  be  secured 
for  a  portion  of  the  way  which  shall  have  a  roadway  30  feet  or 
more  in  width  paved  with  vitrified  brick,  all  at  the  expense  of  the 
company.  Special  provisions  in  a  franchise  offered  the  Spring- 

field Street  Railway  Company  for  locations  on  Worcester  Street 
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provide  that  the  street  be  widened  to  a  width  of  70  ft.  and  that 
a  bridge  suitable  to  the  county  authorities  be  built  over  the  tracks 
of  the  Boston  &  Albany  Railroad. 

 ♦♦♦  
IMPORTANT  DECISION  IN  A  TRANSFER  SUIT  IN 

NEW  YORK  CITY 

In  a  suit  brought  in  the  Supreme  Court  as  a  test  case  with  a 
view  of  compelling  the  Interurban  Street  Railway  Company,  of 
New  York,  to  issue  transfers  at  all  intersections  of  its  lines,  the 
company  has  just  won  a  substantial  victory,  as  Justice  O'Gorman 
has  denied  the  application  of  James  S.  Lehmaier,  as  chairman 
of  the  executive  committee  of  the  West  Side  Citizens'  Transit 
Reform  Committee  of  One  Hundred,  for  a  writ  of  pereniptory 
mandamus  to  compel  the  company  to  issue  transfers  operative  at 
Eighth  Avenue  and  125th  Street.  The  court  handed  down  this 

opinion; If  it  be  assumed  that  tlie  defendant  has  violated  the  obligations  imposed 
upon  it  by  the  laws  of  this  State  with  respect  to  the  issue  of  transfers  to 
passengers,  mandamus,  in  my  opinion,  is  not  the  proper  or  appropriate  rem- 

edy. The  relator  should  be  confined  to  the  specific  legal  remedy  provided  by 
the  Legislature.  For  a  failure  to  perform  the  duty  enjoined  by  the  statute 
the  aggrieved  party  is  entitled  to  a  penalty  wliich  may  be  recovered  by 
action. 

Redress  may  also  be  had  by  appeal  to  the  Railroad  Commissioners  of  the 
State.  "By  Sec.  157  of  the  General  Railroad  Law,  it  is  made  the  duty  of  the Railroad  Commissioners  to  examine  and  keep  informed  as  to  the  compliance 
by  railroad  corporations  with  the  provisions  of  their  charters  and  the  law. 
By  .Sec.  IfXJ  it  is  provided  that,  if  in  the  judgment  of  the  Railroad  Com- 

missioners, it  shall  appear  that  any  railroad  corporation  has  violated  any  law 
or  neglects  in  any  respect  to  comply  with  the  provisions  of  any  law,  the  board 
sliall  give  notice  thereof  in  writing  to  the  corporation;  and,  if  the  violation, 
neglect,  or  refusal  is  continued  after  notice,  to  present  the  matter  to  the 
Attorney  General,  who  shall  take  such  proceedings  thereon  as  may  be  necessary 
for  the  protection  of  the  public  interests.  By  Sec.  161  it  is  made  the  duty  of 
corporations  owning  or  operating  railroads  to  comply  with  the  decisions  and 
recommendations  of  the  Railroad  Commissioners,  and  if  they  fail  to  do  so  the 
board  is  required  to  present  the  facts  in  tlie  case  to  the  Attorney  General 
for  his  consideration  and  action. 
These  legal  remedies  would  seem  to  afford  adequate  relief  to  aggrieved 

passengers  upon  the  respondent  road,  and,  in  such  a  case,  resort  to  the 
extraordinary  remedy  of  mandamus  will  not  be  permitted.  Mandamus  may 
issue  in  a  proper  case  to  compel  the  doing  of  a  specific  act,  but  it  may  not 
be  invoked  to  compel  a  general  coi:rse  of  conduct  for  a  long  series  of  con- 

tinuous acts,  as  it  will  be  inconvenient,  if  not  impossible,  for  the  court  to 
oversee  the  performance  of  such  duties.    Motion  deniea. 
The  gist  of  the  application  for  a  mandamus  was: 
To  compel  the  said  Interurban  Company  to  carry  for  one  single  fare  of 

5  cents  any  passenger  desiring  to  make  one  continuous  trip  between  any 
point  on  its  Eighth  Avenue  line,  and  any  point  upon  its  125th  Street  and 
Amsterdam  Avenue  Line,  and,  upon  demand  and  without  extra  charge,  to 
give  a  transfer  operative  at  Eighth  Avenue  and  125th  Street. 

 • 

STREET  RAILWAY  ACCIDENTS 

The  full  report  of  the*  United  States  Census  Office  in  regard  to 
the  number  of  persons  killed  and  injured  on  the  street  railway 
lines  of  the  country  for  the  year  ending  June  30,  1902,  has  just  been 
made  public  and  differs  somewhat  from  that  compiled  by  the  New 
York  Commercial  Advertiser,  which  was  reproduced  in  our  issue of  May  30. 

The  official  figures  are  as  follows: — 
Killed  Injured 

Passengers   267  26,672 
Employees   122  3,7i6 
Other  persons   827  17,040 

Total  for  the  United  States   1,216  47,428 

 ♦^^  ■ 
TRUCKS  ON  THE  AURORA,  ELGIN  &  CHICAGO 

The  high-speed  records  made  on  the  Aurora,  Elgin  &  Chicago 
Railway  makes  the  experience  of  the  company  with  trucks  parti- 

cularly interesting.  The  cars  were  first  equipped  with  the  Peckham 
M.  C.  B.  30  non-  tilting  truck  with  a  6-ft.  wheel  base  and  gray  cast- 
iron  wheels.  Ten  cars  were  put  in  service  on  August  last  and  ten 
more  on  Jan.  I.  After  a  careful  trial  the  company  decided  to 
substitute  steel  wheels  for  cast  iron  and  to  use  somewhat  heavier 
spiral  and  elliptic  springs  than  were  originally  ordered.  With 
these  changes  the  trucks  have  given  excellent  satisfaction.  Mr. 
Bicknell,  the  general  manager,  reports  that  even  at  speeds  of  65 
miles  per  hour  the  cars  ride  very  smoothly  ana  have  developed 
no  weakness  of  any  kind,  and  that  he  can  recommend  them  for 
high  speed  and  heavy  electric  railway  service.  The  cars  make  an 
average  mileage  of  over  50  miles  per  hour  and  600  miles  per  day. 
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NEW  PUBLICATIONS 

The  Manual  of  Statistics;  Stock  Exchange  Handbook,  1903;  7044 
pages.  Price,  $5.00.  Published  by  the  Manual  of  Statistics 
Company,  New  York. 
This  volume  marks  the  completion  of  a  quarter  of  a  century  in 

the  life  of  this  Manual,  and  shows  the  same  care,  completeness  and 
accuracy  that  has  contributed  so  much  to  the  reputation  it  has 
gained  among  investors.  The  most  notable  change  in  the  present 
volume  is  the  classification  of  street  railway  securities  among  in- 

dustrials, instead  of  keeping  them  distinct  in  a  class  by  them- 
selves. In  last  year's  issue  many  of  the  street  railway  companies 

were  for  the  first  time  included  in  the  department  of  industrials, 
owing  to  the  fact  that,  in  addition  to  the  transportation  business, 
they  had  engaged  in  furnishing  light  and  power.  Thus  l)y  a 
natural  evolution,  in  the  view  of  the  publishers  of  this  Maniial, 
they  had  become  more  purely  industrials  than  solely  railway  or 
transportation  companies.  The  tendency  has  increased,  it  is  true, 
but  the  companies  have  not  lost  their  distinctive  character,  as  an 
examination  of  their  business  will  demonstrate. 

ANOTHER  CONSOLIDATION  OF  INDIANA  COMPANIES 

There  have  just  been  tiled  with  the  Secretary  of  State  of  Indiana 
articles  of  incorporation  of  the  Ft.  Wayne,  Logansport,  Lafayette 
&  Lima  Traction  Company,  which  is  to  carry  out  the  consoli- 

dation of  Union  Traction  lines  mentioned  in  the  Street  Railway 
Journal  for  May  23.  The  companies  that  will  be  consolidated 
are  the  operating  companies  in  Lafayette  and  Ft.  Wayne  and  the 
two  systems  at  Logansport,  including  the  Logansport,  Rochester 
&  Northern  Traction  Company  and  the  Wabash  &  Logans- 

port and  Wabash  Valley  Interurban  lines.  The  new  company's lines  will  extend  from  Lafayette  to  Lima,  via.  Ft.  Wayne,  where 
the  headquarters  of  the  road  will  be  established.  There  will  also 
be  diverging  lines  connecting  all  the  important  cities  in  the  north- 

ern part  of  the  State  and  around  Lima.  The  road  between  Ft. 
Wayne  and  Lima  is  well  under  way,  and  the  other  extensions 
will  soon  be  begun.  When  completed  the  road  will  run  through 
Tippecanoe,  White,  Carroll,  Cass,  De  Kalb,  Noble,  Lagrange, 
Steuben,  Grant,  Adams  and  Wells  Counties.  The  officers  of  the 
company  are:  George  F.  McCulloch,  president;  James  Murdock, 
vice-president:  Stephen  B.  Fleming,  secretary;  Henry  C.  Paul, 
treasurer.  The  list  of  directors  shows  James  Murdock,  of  La- 

fayette ;  Henry  C.  Payne,  Stephen  B.  Fleming  and  Henry  C.  Paul, 
of  Fort  Wayne;  J.  Levering  Jones  and  Morgan  Randall,  of 
Philadelphia;  Bayard  Henry  and  Samuel  Murdock,  of  Lafayette; 
George  F.  McCulloch  and  Hugh  J.  McGowan,  of  Lidianapolis. 

TORONTO  CONVENTION  OF  THE  CANADIAN  ^ELECTRICAL 

Assoa.^n ) , 

The  thirteenth  convention  of  the  Canadian  Electrical  Associa- 
tion will  be  held  in  Toronto  from  June  10  to  12  inclusive.  Follow- 
ing the  practice  of  the  National  Electric  Light  Association  of 

the  United  States,  a  question  box  will  be  introduced.  Among 

the  papers  to  be  read  are,  "Long  Distance  Transmission"  by 
Paul  Lincoln,  of  Pittsburg,  Pa. ;  "Single  Phase  Alternating  Motors 
as  a  Means  of  Increasmg  Station  Earnings,"  by  W.  A.  Layman, 
of  St.  Louis,  Mo.,  and  "Transformers  for  High  Voltage  Trans- 

mission Lines,"  by  J.  W.  Farley.  During  the  convention  the  as- sociation members  will  also  visit  the  works  of  the  Canadian 
General  Electric  Company  and  the  Canada  Foundry  Company. 

STREET  RAILWAY  PATENTS 

UNITED  STATES  PATENTS  ISSUED  MAY  2(i,  1!I03 
I  This  department  is  conducted  by  W.  A.  Rosenbauni,  patent 

attorney,    Room    No.  1203-7    Nassau-Beekman    Building,  New 
York,] 
728,868.  Car  Truck  Bolster;  Edward  Cliff,  Newark,  N.  J.  App. 

filed  July  23,  1902.  A  bolster  having  the  usual  center  bearing- 
plate  and  provided  in  its  end  portions  with  vertical  recesses  in- 

closing vertically  disposed  springs  upon  which  are  caps  pro- 
jecting slightly  above  the  upper  level  of  the  holster  to  receive  the 

impact  of  the  car  body. 
728,880.  Automatic  Switch;  Frederick  R.  S.  Ditniars,  Kansas 

City,  Mo.  App.  filed  Sept.  29,  1902.  Means  for  thrnwing  a 
switch  to  the  main  line  by  a  car  receding  In  mi  the  switch  U|inn 

the  main  line,  also  for  throwing  a  switch  to  the  main  line  by  a 
car  receding  from  the  sv/itch  upon  a  side  track. 

728,910.  Life  Guard  for  Vehicles;  Albert  Hardy  &  David  Voss, 
New  Brighton,  Eng.  App.  filed  Jan.  ig,  1903.  The  main  feature 
of  this  invention  is  an  endless  belt  revolving  in  a  backward  di- 

rection and  adapted  to  pick  up  prostrate  persons  from  the  track 
and  convey  them  backward  into  a  cradle. 

729.049.  Railway  Track  Structure;  George  M.  Ervin,  Johns- 
town, Pa.  App.  filed  Sept.  23,  1902.  The  object  of  this  and  the 

series  of  inventions  following  is  to  provide  means  whereby  wear 
plates  may  be  rigidly  secured  in  place  in  such  a  manner  that  they 
will  not  work  loose,  but  which  will  permit  the  plates  to  be 
readily  removed  and  replaced  without  disturbing  the  remainder 
of  the  structure. 

729.050.  Railway  Track  Structure;  George  M.  Ervin,  Johns- 
town, Pa.    App.  filed  March  18,  1903.    See  preceding  patent. 

729.057.  Railway  Track  Structure;  Arthur  L.  George,  Johns- 
town, Pa.    App.  filed  Nov.  13,  1902.    See  patent  No.  729,049. 

729.058.  Railway  Track  Structure;  Arthur  L.  George,  Johns- 
town, Pa.    App.  filed  Nov.  13,  1902.     See  patent  No.  729,049 

729.059.  Railway  Track  Structure;  Arthur  L.  George,  Johns- 
town, Pa.    App.  filed  Dec.  22,  1902.    See  patent  No.  729,049. 

729.060.  Railway  Track  Structure;  Arthur  L.  George,  Johns- 
town, Pa.    App.  filed  Dec.  24,  1902.    See  patent  No.  729,049. 

729.061.  Railway  Track  Structure;  Arthur  L.  George,  Johns- 
town, Pa.    App.  filed  March  5,  1903.    See  patent  No.  729,049. 

729.067.  Railway  Track  Structure;  James  Hart,  Johnstown, 
Pa.    App.  filed  Nov.  13,  1902.    See  patent  No.  729,049. 
729,082.  Trolley  Wheel  and  Holder;  Frank  D.  Moon,  Lock- 

port,  N.  Y.  App.  filed  Aug.  i,  1902.  The  groove  in  the  contact 
face  of  the  trolley  wheel  is  formed  with  convex  sides  to  more 
easily  traverse  the  trolley  wire  at  the  angles  of  curves  and 
switches. 

PATENT  NO.  72!),137 

729.089.  Railway  Track  Structure;  George  H.  Parmelee,  Johns- 
town, Pa.  App.  filed  Nov.  13,  1902.    See  patent  No.  729,049. 

729.090.  Railway  Track  Structure;  George  H.  Parmelee,  Johns- 
town, Pa.    App.  filed  Nov.  13,  1902.    See  patent  No.  729,049. 

729.091.  Railway  Track  Structure;  George  H.  Parmelee,  Johns- 
town, Pa.  App.  filed  Nov.  13,  1902.    See  patent  No.  729,049. 

729,120.  Third  Rail  Electric  Railway  System;  Gustav  Bertram, 
Brooklyn,  N.  Y.  App.  filed  Feb.  28,  1903.  Relates  to  an  inclosed 
third-rail  and  improved  means  for  making  contact  therewith. 

729.136.  Electric  Railway;  Albert  N.  Connett,  London,  Eng- 
land. App.  filed  Feb.  21,  1901.  Consists  of  means  for  moving  the 

cover  of  the  conduit  in  order  that  the  plow  may  be  removed 
therefrom,  when  necessary. 

729.137.  Plow  Raising  Means  for  Conduit  Railways;  Albert  N. 
Connett,  London,  Eng.  App.  filed  Feb.  21,  igor.  The  plow  is 
provided  with  a  chain  gearing  for  raising  it  out  of  the  conduit 
when  necessary. 

729,216.  Electric  Railway;  Jesse  S.  Pevear,  Schenectady,  N.  Y 
App.  filed  Jan.  28,  1903.  Switches  controlling  the  current  to  the 
sectional  rails  are  grouped  in  a  vault,  and  arc  made  less  danger- 

ous by  means  of  a  master  switch  in  the  vault. 
729,366.  Trolley;  Frederick  Lehrniann,  Turtlecreelc,  Pa.  App. 

filed  April  2,  1903.  Details. 
729,411.  Surface  Contact  Railway  System;  William  B.  Potter, 

Schenectady,  N.  Y.  App.  filed  Feb.  ir,  1899.  Relates  to  means 
whereby  leakage  c'.'.rrents  are  shunted  from  the  sectional  con- 

ductors directly  through  the  car  to  ground. 
729,487.  IClectric  Railway;  Granvilh'  T.  Woods  &  Lyates 

Woods,  New  N'ork,  N.  V.    App.  filed  Nov.  24,  1900.  Details. 
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729.523.  Safety  Guard  for  Trolley  Wires  at  Railroad  Cross- 
ings; Charles  D.  Austin,  Amsterdam,  N.  Y.  App.  filed  April  10, 

1903.  Electrically  charged  guards  arranged  adjacent  to  the  trol- 
ley wire,  so  that  the  trolley  will  strike  the  guards  and  receive 

current  therefrom  when  the  trolley  leaves  the  wire. 
729,543.  Automatic  Car  Fender  and  Sweeper;  Charles  P.  Cath- 

cart,  Kansas  City.  Mo.  App.  filed  July  14,  1902.  Means  by  which 
the  rotatable  guard  may  be  rotated  by  mechanism  connecting  tlie 
guard  with  the  car  wheel  or  axle. 
729,558.  Cable  Tramway;  William  Dusedau,  Denver,  Colo. 

App.  filed  Nov.  25,  1902.  Relates  to  improvements  in  the  grip- 
ping mechanism. 

729,620.  Trolley  Stand;  William  •  Magner,  Lockport,  N.  Y. 
App.  filed  Nov.  6,  1902.  The  stand  can  be  adjusted  on  a  track, 
from  end  to  end,  so  that  it  can  be  brought  near  the  rear  of  a 
long  car  where  it  will  be  convenient  for  the  motorman. 

729.657.  Trolley  Catcher;  William  E.  Tettee,  Newton,  Mass. 
App.  filed  Feb.  21,  1901.  Details  of  a  spring-actuated  reel  con- 

trolling the  trolley  cord. 
729.658.  Brake  for  Cars;  Bertil  Von  Philp,  Philadelphia,  Pa. 

App.  filed  Jan.  22,  1903.  Electric  friction  disks  are  clamped  and 
separated  by  an  electro-magnet  and  a  spring. 
729.696.  Passenger  Supporting  Strap;  John  P.  Swift,  Paw- 

tucket,  R.  I.  App.  filed  March  26,  1903.  A  strap  having  two  ad- 
justable loops  or  handles. 

729,734.  Braking  System;  Frank  E.  Case,  Schenectady,  N. 
Y.  App.  filed  Feb.  18,  1901.  The  brakes  are  applied  with  less 
force  on  the  rear  trucks  than  on  the  forward,  thereby  preventing 
skidding  of  the  rear  truck  wheels  due  to  the  lifting  of  the  car 
body  from  the  trucks  when  the  brakes  are  applied.  , 

I'ATENT  Nl  ).  TSD.IK; 

729,882.  Electric  Traction;  Auguste  Megroz,  Clarens,  Switzer- 
land. App.  filed  Nov.  25,  1902.  A  conduit  consisting  of  two 

parallel  iron  conductors,  an  insulating  protecting  covering  on  the 
outer  exposed  surfaces  of  the  conductor  and  a  strip  of  metal 
of  higher  electric  conductivity  than  iron  on  each  conductor  and 
extending  lengthwise  of  the  same. 
729,957.  Trolley;  Miles  McBride,  Braddock,  Pa.  App.  filed 

April  3,  1903.  Two  top  contact  trolley  wheels  mounted  on  each 
side  of  the  pole,  whose  spring  exerts  a  downward  pressure.  The 
pole  may  be  lifted  and  reversed,  one  wheel  being  used  for  travel 
ni  one  direction  and  the  other  for  the  opposite  direction. 

7,?o,C48.  Emergency  Car  Brake;  John  M.  Ross,  Venetia,  Pa. 
App.  filed  April  4,  1903.    Details  of  a  track  brake. 

730,058.  Conductor;  George  E.  Tinker,  New  York,  N.  Y. 
App.  filed  Jan.  9,  1903.  The  third-rail  is  inclosed  in  a  rectangular 
box  provided  with  a  narrow  slot  in  one  side  for  the  arm  of  the 
collector. 

730,115.  Railway  Brake;  Paul  Hallot,  Vincennes,  France.  App. 
filed  Nov.  5,  1902.  A  series  of  compartments  arranged  around 
the  car  axle,  each  containing  a  mass  adapted  to  be  displaced  by 
centrifugal  force,  a  pulley  surrounding  the  compartments  and 
adapted  to  be  engaged  by  the  masses,  the  outer  surfaces  of  the 

pulley  being  coned,  a  cone  pulley  mounted  on  the  car  a.xle,  means 
for  operating  the  car  brakes  by  the  movement  of  the  cone  pulley 
and  means  for  throwing  the  cone  pulley  into  arrangement  with  the 
coned  outer  surface  of  the  first  metioned  pulley. 
730,116.  Trolley  Pole;  George  W.  Hamilton,  Philadelphia,  Pa. 

App.  filed  March  23,  1903.  Two  sets  of  arms  pivoted  together,  two 
sets  of  links  connected  to  the  arms  and  a  spring  connecting  the 
sets  of  links,  thereby  affording  an  extended  movement  of  the  arms 
with  a  limited  amount  of  expansion  and  contraction  of  the 
springs. 
730,206.  Car  Broom  or  Brush  Holder;  David  Flagg;  Grayling, 

Mich.  App.  filed  March  31.  1902.  .^n  adjustable  bracket  in  which 
a  broom  may  be  placed  to  brush  snow  or  dirt  out  of  the  groove 
of  the  rail. 

 ^5-»  

PERSONAL  MENTION 

MR.  THOMAS  REED  has  been  apptiinted  superintendent  of 
the  East  Liverpool  &  Rock  Springs  Railway,  of  East  Liverpool, 
().,  succeeding  Mr.  James  McKinnon. 

MR.  W.  H.  MOORE  has  been  appointed  assistant  to  the  presi- 
dent of  the  Toronto  Railway  Company,  of  Toronto,  Ont.  Mr. 

Moore  formerly  was  secretary  of  the  company. 

MR.  OTTO  MILLER,  of  Cleveland,  has  resigned  as  secretary 
of  the  Miami  &  Erie  Canal  Transportation  Company,  and  is 
succeeded  by  Mr.  C.  S.  Rice,  of  Cincinnati. 

MR.  J.  H.  MURRAY,  for  five  years  division  superintendent  of 
the  BufTalo  &  Lockport  Electric  Railway,  of  Lockport,  N.  Y., 
has  resigned  to  accept  a  position  with  the  Lackawanna  &  Wyom- 

ing Valley  Railway,  of  Scranton.  Pa. 

MR.  JOHN  P.  FEENEY  has  been  appointed  claim  agent  of  the 
Public  Service  Corporation,  of  Newark,  N.  J.  His  chief  assistant 
will  be  Mr.  E.  H.  Holcomb,  who  was  chief  claim  agent  of  the  North 
Jersey  system.  The  ofTices  of  both  will  be  in  Newark.  Mr.  Feeney 
has  been  for  some  years  chief  claim  agent  of  the  Jersey  City,  Hobo- 
ken  &  Paterson  Railway  Company. 

MR.  J.  S.  CLARK,  for  some  time  purchasing  agent  of  the 
Tt)ledo  &  Western  Railway,  of  Toledo,  Ohio,  has  resigned  from 
the  company,  and  the  office  of  purchasing  agent  has  been  com- 

bined with  that  of  general  manager,  Mr.  C.  F.  Franklin  assuming 
the  duties  of  both.  Mr.  John  Cunningham,  master  machanic,  has 
also  resigned  from  the  company.  He  has  been  succeeded  by  Mr. 
Ira  Southwick,  heretofore  general  foreman. 

MR.  WARREN  M.  BICKNELL,  at  present  general  manager 
of  the  Aurora,  Elgin  &  Chicago  Railway,  of  Elgin,  111.,  has  ac- 

cepted the  appointment  to  the  presidency  of  the  Lake  Shore  Elec- 
tric Railway,  of  Cleveland.  Mr.  Bicknell's  resignation  from  the Aurora,  Elgin  &  Chicago  will  become  effective  Aug.  i,  but  he 

will  probably  take  charge  of  the  Lake  Shore  about  July  i.  Mr. 
Bicknell  has  been  prominently  identified  with  several  of  the  lead- 

ing properties  of  the  Pomeroy-Mandelbaum  syndicate.  He  for- 
merly was  auditor  of  the  Southern  Ohio  Traction  Company; 

later  he  was  general  manager  of  the  Miami  &  Erie  Canal  Trans- 
portation Company. 

MR.  D.  F.  CARVER,  for  the  past  three  years  chief  engineer  of 
the  Cleveland  Electric  Railway  Company,  of  Cleveland,  Ohio,  has 
resigned  from  that  company  to  accept  the  position  of  chief  engineer 
of  the  railway  department  of  the  Public  Service  Corporation,  of 
Newark,  N.  J..  Mr.  Carver  is  only  thirty-four  years  of  age,  but  his 
rise  has  been  phenomenal.  In  1899  he  went  as  roadman  in  the  con- 

struction department  of  the  Pennsylvania  Railroad  Company,  start- 
ing in  the  engineering  corps.  In  1892  he  was  made  draughtsman, 

and  in  1893  assistant  engineer.  While  with  the  Pennsylvania  ho 
was  in  charge  of  the  short  cut  across  Pennsylvania  from  Trenton 
to  Glen  Lock,  known  as  the  "Trenton  Cut-Off."  In  1894  he  ac- 

cepted the  position  of  assistant  to  the  chief  engineer  of  the  Brook- 
lyn Rapid  Transit  Company,  remaining  in  this  position  until  1900, 

when  he  accepted  the  position  of  chief  engineer  of  the  Cleveland 
Company.  Mr.  Carver  made  all  the  plans  of  the  New  York  and 
Brooklyn  bridge  terminals,  on  both  sides  of  the  bridge,  plans  cov- 

ering special  work  and  terminal  buildings  and  all  other  details.  He 
was  in  charge  of  the  work  until  completed.  He  is  the  inventor  of 
the  Carver  switch,  many  of  which  are  in  use  on  the  lines  of  the  Pub- 

lic Service  Company.  While  with  the  Cleveland  Railway  Com- 
pany, Mr.  Carver  devised  and  built  a  200,000-lb.  elevator  at  the 

power  house  in  that  city,  which  is  in  daily  use  for  handling  coal 
and  ashes  in  carloads. 
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Two  Years  of  Elevated  Operation  in  Boston 

The  second  anniversar)'  of  the  beginning  of  elevated  train 
operation  in  Boston  occurred  on  June  10,  and  so  smoothly  is  the 
road  running  these  days  that  we  doubt  if  one  in  a  thousand  of 

its  passengers  realized  that  twenty-four  months  had  passed 
away  since  the  opening  of  the  overhead  lines  for  traffic.  Al- 

though the  experience  of  those  strenuous  days  and  nights  are 
still  fresh  in  the  memories  of  those  who  had  a  hand  in  setting 
the  revolutionized  system  in  motion,  it  has  long  since  come  to 
pass  that  the  timid  Boston  aunts  and  grandmothers  who  vowed 
never  to  risk  their  delicate  constitutions  in  a  subway  train  have 
yielded  to  the  inevitable,  and  if  the  truth  were  told,  would 
sorely  miss  the  present  service  if  it  should  be  withdrawn. 

Congratulations  are  certainly  due  to  the  officials  and  sub- 
ordinates of  the  Boston  Elevated  Railway  Company  on  account 

of  the  able  manner  in  which  they  have  attacked  and  solved 
many  of  the  difficult  transportation  problems  which  the  new 
service  created.  About  13,000,000  car-miles  have  been  run  off 
since  the  road  started,  and  although  it  is  impossible  to  estimate 
closely  the  total  number  of  passengers  carried,  a  conservative 
figure  would  be  from  125,000,000  to  150,000,000,  not  one  of 
whom  has  been  killed  through  any  fault  of  the  company,  and  if 
nur  memory  is  correct  tlie  record  of  injuries  received  is  equally 
gratifying.  There  are  now  150  cars  operating  on  the  elevated 
division,  over  t6  miles  of  track,  making  about  20,000  car-miles 
per  day.    The  record  of  the  elevated  road  splendidly  bears  onl 

the  testimony  of  the  past  in  other  cities  as  to  the  safety  of  such 
transportation. 

The  air  brake  and  the  block  signal  have  shown  themselves 

indispensable  to  the  high  speed  and  short-interval  train  move- 

ments operated.  The  company's  experience  with  the  automatic 
stops  attached  to  the  signal  mechanism  has  shown  conclusively 

the  value  of  these  devices  in  preventing  over-running  of  the 
signals  themselves.  Over  a  quarter  of  a  million  round-trips 
are  being  made  each  year  by  the  trains,  and  on  each  round-trip 
the  motorman  passes  sixty-eight  signals  which  have  automatic 
stops.  Experience  has  shown  that  at  least  two  signals  are 
likely  to  be  found  set  at  danger  on  each  of  these  round  trips,  on 

account  of  the  short  blocks  and  close  headway  adopted.  Prob- 
ably but  one  signal  failure  occurs  in  25,000  movements,  and 

even  these  failures  are  on  the  side  of  operating  safety. 

The  punctuality  and  regularity  of  the  service  has  vastly  im- 
proved in  the  two  years,  and  the  long  gaps  between  trains, 

which  were  a  source  of  annoyance  in  the  early  days  of  opera- 

"tion,  have  been  almost  entirely  eliminated.  Paralyzing  break- 
downs are  seldom  heard  of  in  these  days,  and  it  is  no  exaggera- 

tion to  say  that  the  system  is  running  like  clockwork.  The  use 

of  four-car  trains,  the  adoption  of  loop  runs  from  terminals 
around  the  Atlantic  circuit  and  back,  the  increased  machine 

and  repair  shop  facilities,  added  skill  in  inspection,  improved 
personnel  in  train  service  and  better  understanding  of  the 
despatching  requirements  have  all  contributed  to  the  gratifying 
results.  There  is  no  doubt  that,  in  a  north  and  south  direction, 

the  people  of  Boston  are  being  given  real  rapid  transit. 
From  the  standpoint  of  the  transportation  expert,  however, 

there  are  several  very  formidable  difficulties  confronting  both 
company  and  public.  It  is  indisputable  that  the  interests  of 
each  are  largely  held  in  common,  and  that  neither  can  be 
injured  without  the  other  feeling  the  effects.  Thus,  it  has  been 
thus  far  found  next  to  impossible  to  reduce  the  noise  of  the 
trains  to  a  comfortable  minimum.  It  remains  for  engineering 
science  to  show  how  trains  weighing  240,000  lbs.  can  be  run  at 

40  m.  p.  h.  on  a  steel  structure  without  announcing  their,  pas- 
sage pretty  distinctly.  This  naturallv  means  expense  and 

trouble  for  both  the  road  and  the  abutters,  with  little  remedy  in 

sight  at  present.  Then,  again,  the  depreciation  and  general 
wear  and  tear  of  rolling  stock  and  roadbed  is  undoubtedly  a 
source  of  enormous  expense.  We  think  that  the  operation  of 

trains  in  a  subway  originally  intended  for  surface  cars  only  is 

largely  responsible  for  this.  Even  multiple-unit  trains  cannot 
l)e  economically  operated,  as  regards  depreciation,  in  such  a 
labyrinth  of  grades  and  curves  as  may  be  found  in  the  present 

lioston  subway.  Fortunately,  the  completion  of  the  Wash- 
ington Street  tunnel  will  mean  the  transfer  of  elevated  trains 

from  the  old  undergroimd  precincts  to  the  new,  and  it  is  most 
earnestly  hoped  that  it  will  lie  ])ossib]e  to  construct  this  new 
route  more  in  line  with  that  straight  and  narrow  path  which 
true  raijid  transit  demands.  The  alignment  and  grade  of  the 

'  oad  also  made  a  lieavv  jiower  consumption.  Acceleration  is  of 

I'rime  im|)ortance,  and  in  operating  a  three-car  train,  whose 
motors  are  able  to  draw  more  power  from  the  line  than  many 

a  locomotive  on  a  high-speed  steam  express  train  develops,  it  is 

udl   surprising  that  the  energv  consumption  rt'aches  a  bigli 
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figure,  say  5-kw-hours  per  car-mile,  or  over  160-watt-hours  per 
ton-mile. 

The  completion  of  the  East  Boston  tunnel  about  Jan.  i  next 
<vill  bring  rapid  transit  to  the  inhabitants  of  that  section,  and 
the  ultimate  operation  of  three  subways  in  the  heart  of  Boston 

is  certain  to  greatly  improve  the  transportation  facilities.  Cam- 
bridge and  the  Back  Bay  regions  are  in  crying  need  of  better 

means  of  transit,  and  South  Boston  is  yet  to  be  supplied.  There 
is  small  room  to  doubt  that  for  some  years  to  come  Boston  and 
its  environs  will  be  the  scene  of  many  striking  transportation 
developments,  worthy  of  the  careful  study  of  steam  and  electric 
railway  experts,  and  it  is  a  pleasure  to  record  the  experience 
of  the  first  two  years  of  elevated  operation,  which  augurs  so 

well  for  the  success  of  future  projects  along  the  lines  of  high- 
speed service. 

Special  and  Standard  Apparatus 

The  relations  of  the  purchaser  and  manufacturer  to  special 
and  standard  apparatus  are  of  considerable  interest  in  these 

days  of  ever-shifting  operating  conditions.  If  a  careful  study 
v/ere  made  of  the  fitness  of  new  electrical  machinery  and  de- 

vices for  the  work  encountered  when  a  new  or  revised  system 

is  set  in  motion,  there  is  little  doubt  that  some  remarkable  dis- 
crepancies between  predicted  and  obtained  results  would  often 

be  uncovered. 

The  selection  of  suitable  apparatus  is  a  matter  of  the  highest 
importance  in  laying  out  or  redesigning  a  railway  or  lighting 
property,  and  the  proper  adaptation  of  the  plans  to  existing 
standards  of  manufacture  reflects  credit  upon  the  engineers  in 
charge.  It  is  easy  to  adhere  too  closely  to  established  practice, 
and  to  stifle  originality  because  of  the  supposed  certainty  of 
favorable  operation  with  standard  types. 

Special  apparatus  is  always  expensive  to  manufacture  and 
develop,  and  consequently  it  is  costly  to  the  purchaser.  Its 
selection  frequently  involves  long  delays  in  promised  shipments, 
caused  by  its  interference  with  or  dilYerence  from  the  regular 
output  of  the  factory,  the  experimental  investigation  and  tests 
required  and  possible  alterations  needful  in  the  design  as  the 
work  proceeds.  Prediction  of  its  behavior  in  daily  operation 

must,  at  best,  be  based  upon  the  work  of  the  manufacturer's 
testing  department  instead  of  upon  months  or  years  of  working 

experience.  Again,  the  question  of  renewals  is  likely  to  be  com- 
plicated by  expense  and  delays  in  the  factory.  Special  types 

must  not  be  made  standard  too  quickly  if  progress  is  to  be 

permanent.  Off-hand,  it  would  seem  like  a  clear  case  in  favor 
of  the  standard  apparatus,  but  a  little  further  consideration  will 
show  that  some  marked  disadvantages  are  chargeable  to  the 
latter. 

Conditions  of  operation  often  change  so  rapidly  with  the 
development  of  new  systems  that  standard  apparatus  cannot 

keep  pace  with  requirements.  It  is  undoubtedly  to  the  manu- 

facturer's advantage  to  turn  out  as  much  stereotyped  machinery 
as  the  market  will  take,  since  money  once  spent  in  developing 
fixed  types  of  apparatus  shrinks  in  importance  relatively  as  the 

sales  record  grows.  But  we  are  here  confronted  with  inelas- 
ticity to  a  marked  degree,  which  fails  to  recognize  that  the  most 

continuous  and  lasting  profit  to  manufacturer  and  purchaser 
depends  upon  each  being  equally  benefited.  Although  standard 

apparatus  can  generally  be  easily  replaced  and  spare  parts  sup- 
plied, it  may  quite  as  readily  fall  short  of  the  highest  adaptation 

efficiency,  and  represent  in  its  imperfect  fitting  to  its  assigned 
place  a  considerable  annual  financial  outlay  in  excess  of  the 

interest  on  the  extra  cost  of  developing  and  making  more  spe- 

cialized equipment.  Then,  too,  the  extended  production  of 
standard  types  discourages  the  commercial  applications  of 

special  forms  of  apparatus,  even  if  it  does  not  lessen  the  ap- 
propriation for  the  testing  department  of  the  progressive  manu- 

facturer. The  catalogued  list  of  standard  appliances  and 

machines  may  readily  be  too  large  and  too  small  in  adjoining 

sizes  to  fulfil  a  particular  service,  and  not  come  within  hun- 
dreds of  dollars  of  the  proper  design.  Local  conditions  may 

demand  the  modification  of  standards  as  the  price  of  reliable 
and  economic  service.  Inferior  workmanship  and  material 
stand  a  much  better  chance  of  being  discovered  in  new  and 

special  types  of  apparatus  than  in  established  standards.  The 
former  are  watched  at  every  step  of  their  manufacturing,  test 
and  operation,  while  the  latter  are  rarely  as  rigidly  inspected  or 
tested  after  the  type  has  become  standard. 

Thus,  the  choice  of  apparatus  really  depends  upon  the  indi- 
vidual circuinstances  of  the  case  in  hand.  We  believe  that  each 

type  has  its  proper  place,  and  that  careful  consideration  will 
generally  show  which,  in  the  long  run,  is  likely  to  give  the 
better  service.  The  engineer  who  always  specifies  standard 

apparatus  runs  no  risk  of  being  classed  as  original  or  revolu- 
tionary, while  one  who  constantly  calls  for  special  apparatus  is 

prone  to  create  "freak"  installations.  The  financial  result 
should  always  be  kept  in  view,  as  it  has  a  direct  bearing  upon 
future  plans.  We  have  in  mind  one  railway  project  which  was 

along  radically  different  lines  from  any  previously  undertaken, 
and  could  not  be  properly  executed  without  the  development  of 

special  apparatus,  but  it  required  constant  care  not  to  overdo 

this  idea  of  specialization.  Whether  standard  or  special  ap- 
paratus was  to  be  purchased  could  be  decided  only  after  the 

most  careful  analysis  of  the  conditions,  with  due  regard  to  the 

requirements  of  present  operation  and  possible  extensions. 

In  general,  it  may  be  said  that  special  apparatus  should  never 
be  ordered  for  regular  service  until  exhaustive  tests  have  been 
made  to  establish  its  correctness  in  principle  and  design.  After 
it  has  been  placed  in  commercial  operation  it  should  be  watched 
carefully  and  constantly  until  its  reliability  and  economy  have 
been  established.  Then,  and  not  until  then,  should  the  new 

appliances  be  made  standard,  and  permitted  to  exhibit  that 

remarkable  phenomenon  upon  which  the  progress  of  engineer- 
ing science  depends — the  elimination  of  standard  apparatus  and 

the  standardization  of  the  special. 

Interurban  Roads  in  Iowa  and  Other  States 

Interurban  railroad  building  has  not  progressed  as  far  in 

Icwa  as  in  Ohio,  Michigan  and  Indiana,  but  there  is  probably 
no  State  where  the  interurban  promotor  is  so  active  as  in 

Iowa  at  the  present  time.  Iowa  is  as  yet  a  rather  untried  terri- 
tory for  interurban  railway  construction.  It  did  not  ofifer,  in 

the  early  stages  of  the  history  of  interurban  building,  the  con- 
ditions which  were  apparently  necessary  for  the  success  of  an 

interurban  road,  namely,  a  number  of  cities  and  towns  of  con- 
siderable size  located  within  a  few  miles  of  each  other.  Iowa 

is  primarily  and  above  all  an  agricultural  community.  It  might 
almost  be  called  the  agricultural  State  of  the  Union,  as  it  nets 

a  greater  value  of  farm  products  per  acre  than  any  other 
State.  While  there  is  considerable  manufacturing  in  the  cities, 
and  this  is  on  the  increase,  there  is  not  enough  of  it  yet 

to  build  up  the  large  towns  close  together  which  are  found 
further  East.  The  few  interurban  roads  which  have  been 

built  in  that  State,  however,  seem  to  give  considerable  encour- 
agement to  such  enterprises. 

The  principal  city,  Des  Moines,  is  being  made  an  inter- 
urban center  to  an  extent  somewhat  surprising,  when  it  is 
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considered  that  there  are  but  few  towns  of  any  size  near  it 

within  a  radius  of  50  miles.  The  notes  on  one  of  the  interurban 
hnes  out  of  Des  Moines,  which  appear  elsewhere  in  this  issue, 

give  somewhat  startling  figures  as  to  the  population  in  towns 
and  villages  along  the  line.  Not  a  few  experienced  interurban 
lailway  builders  would  turn  down  such  a  proposition  at  first 

glance,  without  going  to  the  trouble  of  a  thorough  investiga- 
tion, because  of  the  low  population.  The  backers  of  this  line 

seem  to  have  had  much  faith  in  the  revenue  to  be  derived  from 

the  farms  along  the  line,  as  well  as  in  the  future  development 
and  increase  in  population.  A  town  and  village  population  of 
100  per  mile,  even  when  coupled  with  a  rural  population  of 
about  200  per  mile,  would  not  seem  to  be  very  attractive,  yet 
the  results  appear  to  have  surprised  the  builders  of  the  road 
as  well  as  many  others.  While  the  results  of  a  full  year  of 
operation  will  tell  more  than  those  of  the  first  few  months, 
there  is  considerable  cause  for  encouragement  in  the  earnings 
so  far,  and  this  information  is  especially  valuable  at  a  time 
when  there  is  need  for  data  on  actual  earnings  from  roads  built 
under  Iowa  conditions. 

As  we  have  before  pointed  out  it  is  not  safe  to  use  earnings 
of  an  interurban  road  in  one  State  as  a  criterion  from  which 

to  judge  the  probable  performance  and  earnings  of  a  road 

serving  a  similar  population  in  another  State,  for  the  con- 
ditions there  are  distinctly  different  from  those  in  Illinois, 

and  there  is  a  still  greater  difference  between  them  and  con- 
ditions in  Indiana,  Michigan  and  Ohio.  In  the  first  place,  the 

farms  are  larger  in  Iowa  than  in  the  other  States  mentioned. 

This,  of  itself,  has  a  tendency  to  keep  down  the  rural  popula- 
tion per  square  mile.  On  the  other  hand,  Iowa  soil  is  capable 

of  supporting  as  great,  and  probably  a  greater  population,  than 
any  other  soil  to  be  found  in  the  Middle  Western  States,  and 

many  times  the  population  now  living  on  it.  For  this  reason 
it  is  but  natural  to  expect  that  the  population  will  increase, 
especially  with  the  interurban  railway  and  the  telephone  to 
make  country  life  more  desirable.  If  farming  on  a  large  scale 
with  scientific  methods  keeps  down  the  amount  of  labor  required 
per  acre  considerably  below  that  common  in  the  Eastern  States, 

and  thus  tends  to  keep  down  the  population  necessary  to  work 
the  farms,  there  will  at  least  be  an  increase  in  the  value  of  farm 

products,  more  money  among  the  farmers,  and,  as  a  natural 
result,  an  increase  in  the  amount  of  money  spent  both  for 
pj.ssenger  and  freight  transportation.  These  facts  make  it 

ctrtain  that  for  any  road  which  can  at  present  make  fair  earn- 
ings in  that  State  by  serving  a  rural  population,  there  is  cer- 

tainly a  good  future.  There  is  some  justification  for  the 
enthusiasm  for  interurban  construction  which  is  just  now 
sweeping  over  that  very  fertile  State,  although,  unfortunately 
ill  some  cases,  the  enthusiasm  is  founded,  on  ignorance. 

The  Hot  Air  Line 

We  do  not  in  the  least  degree  wish  to  dampen  the  ardor  of 
those  behind  legitimate  enterprises  of  this  kind,  but  having 
spoken  encouragingly  regarding  the  earnings  of  the  interurban 
roads  already  built  in  Iowa,  we  should  also  combine  with  it  a 

warning  against  some  of  the  ill-advised  efforts  that  are  being 
made  at  present  to  put  through  electric  railway  enterprises 
whicli  cannot  for  many  years  prove  profitable,  or  which  are 
being  promoted  by  unscrupulous  promotors,  whose  chief  assets 

are  good  clothes  and  glib  tongues.  The  "hot-air  line"  inter- 
urban promoter,  as  he  is  faitiiliarly  called,  is  probably  more 

active  in  Iowa  than  in  any  other  State  just  now,  and  it  is  hardly 
necessary  to  warn  electric  railway  managers  in  the  larger 
towns  against  him.    Indeed,  some  of  our  friends  in  that  terri- 

tory have  had  plenty  of  experience  with  promotors  of  this  kind, 
and  have  become  expert  in  handling  them,  although  it  is  not 
always  an  easy  job.  The  desirability  of  more  interurban  roads 
has  been  so  thoroughly  talked  into  the  heads,  not  only  of  the 
farmers  but  of  the  merchants  of  some  of  the  larger  towns, 
that  when  a  new  interurban  is  projected  it  becomes  easy  for 

the  "fake"  promotor  to  find  in  the  larger  towns  adherents  to 
the  idea  which  he  so  smoothly  suggests,  that  the  interurban 
read  should  have  an  entrance  to  the  town  independent  of  the 

local  city  line.  And  here  is  the  point  to  the  whole  matter. 
There  are  numerous  excuses  which  may  be  readily  advanced 

in  favor  of  this  proposition ;  namely,  the  inability  to  maintain 

high  speed  through  city  streets  over  local  railway  lines,  and 
the  necessity  for  adequate  terminal  facilities  independent  of  the 

local  system,  to  permit  the  handling  of  freight.  But  these  are 
not  the  real  reasons. 

The  "fake"  promotor  knows  that  he  can  never  float  securities 
to  I)uild  his  interurban  road,  and  that  it  will  never  get  beyond 

the  "hot-air"  stage;  but  he  does  know  that  the  city  franchise, 
once  secured,  can  make  considerable  trouble  for  the  company 
already  in  possession  in  the  city.  His  one  hope  and  salvation 
hes  in  being  able  to  find  capital  to  aid  him  in  his  plans  to  hold 

up  the  city  company.  Of  course,  there  are  cases  where  city 
companies  exact  unreasonable  terms  of  legitimate  interurban 
enterprises,  but  it  is  not  to  such  cases  that  we  now  refer. 

The  class  of  promotors  to  which  we  refer  usually  have 
several  mammoth  projects  under  way,  and  represent  some 
mysterious  Eastern  syndicate,  the  members  of  which  are  kept 
a  profound  secret,  for  the  obvious  reason  that  they  do  not  exist. 

These  promotors  belong  to  the  same  class  as  the  lightning-rod 
man  of  old,  except  that  their  operations  are  carried  on  upon  a 
somewhat  larger  scale,  and  extend  not  only  to  the  farmers 
along  the  proposed  interurban,  but  to  the  citizens  of  the  larger 
towns.  From  these  latter  they  expect  aid  in  demanding  and 

securing  franchises  "for  the  much-needed  road,"  which  fran- 
chises they  will  ultimately  use  as  a  club  to  extract  money  from 

the  city  companies.  This  class  of  promotor  has  been  so  active 

in  some  localities  as  almost  to  make  the  word  "interurban" 
nauseating  to  the  local  electric  railway  men  to  whom  it  is 
mentioned. 

Then,  too,  there  is  the  honest  enthusiast,  who  believes  that 

by  some  mysterious  process,  equivalent  to  reversing  the  laws  of 
gravitation,  his  particular  interurban  road  will  prove  a  bonanza 
to  a  territory  so  thinly  populated  tliat  no  steam  road  has  ever 
dared  to  enter  it. 

An  inspection  of  the  lists  of  projected  interurban  railways 
in  Iowa  which  have  gone  the  rounds  of  some  of  the  daily 

papers  leads  to  the  conclusion  that  the  two  classes  of  promotors 

just  mentioned  must,  indeed,  be  numerous  in  Iowa.  Neverthe- 
less, in  all  seriousness,  there  is  undoulitcdly  a  great  future  for 

the  well-planned  and  well-located  interurban  road  in  that  State, 
and  as  present  roads  are  gradually  extended  information  will 
be  available,  wliich  will,  year  by  year,  indicate  how  far  it  will 

l  ay  to  go  with  the  building  of  interurban  roads  there.  Iowa 
would  seem  to  be  the  natural  territory  for  the  development 

of  the  less  expensive  types  of  interurban  road — roads  which 
will  serve  well  a  rural  population  and  agricultural  districts, 

Ijringing  all  parts  of  the  country  into  better  communication 
with  the  numerous  steam  trunk  lines  of  the  State.  That  steam 

road  builders  have  realized  the  great  resources  of  Iowa  it 

needs  only  a  glance  at  a  railroad  map  of  that  State  to  show, 
and  where  the  steam  road  prospers  the  electric  should  prosper 
also. 
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A  REMARKABLE  IOWA  INTERURBAN 

The  Interiirbaii  Railway  Conipaii}'  of  Des  Moines,  la.,  has 
been  operating  since  last  December  an  interurban  line  between 

Des  Moines  and  Colfax,  which  is  of  more  than  ordinary  inter- 
est to  interurban  railway  men,  because  of  the  remarkable 
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tion,  according  to  the  1900  census,  of  62,139.  The  population 
outside  of  Des  Moines  in  towns  and  villages  along  the  Colfax 
line  is  as  follows: 
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MAP  OF  INTKRURliAN  SYSTEM 

amount  of  traffic  it  is  obtaining  in  a  territory  which,  at  first 
inspection,  would  seem  to  be  so  sparsely  populated  as  to  make 
possible  no  adequate  returns  on  an  investment  in  an  interurlian 
line.  The  Interurban  Railway  Company  at 
the  present  time  operates  three  distinct  lines 
nut  of  the  city  of  Des  Moines.  In  addition  to 
the  one  recently  finished  to  Colfax  there  is  one 
south  to  the  United  States  army  post,  and  one 

west  to  Valley  Junction.  These  are  compara- 
tively short  lines,  however.  The  army  post  is 

but  2.5  miles  beyond  the  terminus  of  the  Des 
Moines  City  Railway  tracks,  or  5  miles  all  told. 
The  Valley  Junction  line  is  only  3.39  miles, 
exclusive  of  the  Des  Moines  City  Railway 

miles,    including    the  city 

Total   3,149 

The  Culfax  line  has  altogether  about  30 

Kiiles  of  track  to  operate,  so  that  the  popula- 
tion outside  of  Des  Moines  per  jnile  of  track 

in  towns  and  villages  is  only  a  little  over  100, 

vv'hich  is  so  small  as  to  appear  almost  ridicu- 
lous to  the  conservative,  experienced  pro- 

aiotor.  However,  there  is  more  to  the 

proposition  than  appears  from  the  town  and 
village  population.  As  is  well  known  Iowa 
;s  one  of  the  best  agricultural  States  in  the 
Union,  and  in  some  parts  the  rural  population 
runs  very  high,  although  it  does  not  approach 
'that  found  in  some  of  the  fruit  raising  valleys 
of  California  or  the  semi-suburban  territory 
in  some  of  the  Eastern  States.  Taking  the 

population  of  townships  from  which  this  line 
operates,  so  as  to  give  the  population  within 
3  miles  of  the  line,  exclusive  of  that  in  towns 

and  villages,  it  is  found  that  the  rural  popu- 
lation is  6260,  or  about  200  per  mile,  which, 

added  to  the  town  and  village  population, 
makes  313  per  mile.  As  has  been  pointed  out  editorially  in  the 
Street  Railway  Journal  recently,  a  rural  population  yields 
much  more  revenue  per  capita  than  the  population  in  towns 
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pany's  line 

5.89 

if  the  Interurban  Railway  Com- 
s  (lut  (jf  Des  Moines  is  given 

herewith.  The  Colfax  line  is  23.5  miles  long 
from  Colfax  to  its  junction  with  the  Des 

Moines  ("ity  Railway,  and  has  also  a  licit  line 
5  miles  from  Klnii'like  junction  t(j  ]<"lint.  This 
C(inipan\-  is  closel)  allicil  with  the  Des  Moines 

I'itv  Rail\\a\'  (.'nmpany.  In  addition  to  the 
lines  built,  as  shown  in  tlie  map,  surveys  have 
lieen  made  for  lines  to  Indianola,  Winter- 
set,  Eldora  and  Audubon,  and  also  for  ex- 

tensions of  the  Colfax  line  from  Colfax  to 

Newton  and  from  Colfax  to  Prairie  City.  The 

extension  from  ('olfax  to  Newton  will  prob- 
ably be  the  first  one  completed.  Altogether 

about  250  miles  cf  interurban  road  is  being 
considered  by  this  company,  although  for  the  present,  effort  is 
being  concentrated  on  the  extension  from  Colfax  to  Newton. 

The  line  from  Des  Moines  to  Colfax,  mentioned  at  the  begin- 
ning of  this  article  as  showing  a  remarkable  trafiic  for  the 

population  served,  is  the  one  to  which  most  attention  will  be 
given,  on  account  of  its  exceptional  interest. 

Des  Moines,  which  is  the  capital  of  the  State,  has  a  popula- 

TYl'lCAL  COUNTRY  CROSSING 

and  villages,  because  the  interurban  road  is  of  more  importance 
to  the  rural  population,  and  is  used  more  by  it  than  by  the 

village  population. 
While  the  present  gross  earnings  may  be  nothing  very 

startling  in  amount  as  compared  to  interurban  railway  earn- 
ings elsewhere,  they  are  remarkable  considering  the  small  popu- 

lation served.    During  the  winter  months  the  receipts  have 
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been  a  pleasant  surprise  to  the  officers,  and  the  belief  is  con- 
fidently expressed  by  the  management,  after  considering  the 

winter  earnings,  that  with  the  increase  in  travel  which  always 
comes  during  the  summer  months  to  an  interurban  road,  and 
which  will  come  especially  to  this  road  because  it  will  be  the 

ALTOONA  FREIGHT  AND  PASSENGER  STATION 

States.  The  farms  in  Iowa  are  not  as  yet,  and  probably  never 
will  be,  as  small  as  those  in  the  Eastern  States,  which  fact 

LINE  VIEW,  SHOWING  OVERHEAD  WORK 

popular  means  of  communication  between  the  mineral  spring 
resorts  at  Colfax  and  the  city  of  Des  Moines,  that  the  gross 
earnings  for  the  first  year  of  operation  will  be  as  high  as  $3,200 
per  mile  of  track.    Such  results  would  certainly  be  very  grati- 

tends  to  keep  down  the  present  passenger  earnings  per  mile. 
But  on  the  other  hand  Iowa  soil  is  remarkably  fertile,  and 
probably  yields  more  per  acre  to  the  farmer  than  any  other  land 
in  the  United  States,  with  the  exception  of  some  of  the  Cali- 

TRESTLE  AND  FILL 

fying  and  ciicouragiiig  to  tiic  builders  of  inlcrurban  roads 
through  rural  districts  of  this  character.  At  any  rate,  what- 

ever may  be  said  as  to  the  financial  value  of  the  road  under 

discussion  it  is  evident  that  when  considering  proposed  inter- 
urban roads  in  the  State  of  Iowa  earnings  nuist  be  estimated 

upon  a  somewhat  different  basis  than  in  other  agricultural 

fornia  fruit  valleys.  Therefore,  Iowa  soil  is  capable  of  sup- 
porting either  a  very  large  rural  population  or  a  very  rich  one, 

from  either  of  which  there  will  be  considerable  revenue  as  the 
State  grows  older  if  interurban  roads  are  built  so  as  to  afford 
easy  communication  with  the  larger  towns.  At  least,  this  is 
the  conviction  of  those  who  have  financially  backed  the  Inter- 
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urban  Railway  Company,  and  who  have  great  confidence  in  the 

future  and  possibiHties  of  the  fertile  country  in  the  neighbor- 
hood of  Des  Moines. 

FREIGHT  BUSINESS 

An  inspection  of  the  map  shows  a  line  completed  between 

Klondike  Junction,  on  the  Colfax  line,  and  Flint  Valley,  a  dis- 

STANDARD  PASSENGER  CAR 

tance  of  5  miles.  This  is  operated  at  present  entirely  as  a 

freight  line,  except  between  Klondike  Junction  and  Norwood- 
ville,  and,  in  fact,  serves  the  purpose  of  a  kind  of  belt  line 
connecting  not  only  with  the  electric  interurban  line  to  Colfax 
but  also  with  the  steam  railroads  which  it  crosses.  This  line, 

in  connection  with  one  of  the  lines  of  the  Des  Moines  City 
Railway,  over  which  freight  can  be  hauled  by  a  provision  in 
its  franchise,  gives  an  electric  freight  service  to  and  through 
the  heart  of  Des  Moines.  It  is  evident  that  this  feature  in 

itself  will  prove  of  considerable  value,  as  the  Des  Moines  City 
Railway  franchise  enables  it  to  deliver  freight  directly  to  a 
number  of  manufacturing  concerns.  The  Interurlian  Railway 
is  also  the  only  line  by  which  freight  can  be  delivered  to  the 
United  States  army  post. 

The  Colfax  line  parallels  the  Chicago,  Rock  Island  &  Pacific 
Railway.  Consequently,  it  to  a  certain  extent  competes  with 
that  road  for  freight  traffic.  Stock  yards  have  been  built  at 
Dotsons,  as  shown  in  one  of  the  illustrations.  Similar  yards 
are  to  be  built  at  Mitchelville  and  at  Colfax.  By  building  stock 
yards  at  frequent  intervals  it  is  expected  that  much  of  the 
stock  will  be  shipped  by  electric  road  that  would  otherwise 

electric  road  as  far  as  possible,  the  Great  Western  gets  the 
business,  all  of  which  goes  to  show  the  advantage  to  a  steam 
railroad  company  in  co-operating  with  rather  than  fighting 
electric  lines  which  are  in  a  position  to  give  the  steam  road 

business.  Carload  freight  is  hauled  with  the  "Jim  Brenton," 
an  electric  locomotive.  This  locomotive  is  equipped  with  four 

General  Electric  67-motors,  and  is  weighted 
with  pig-iron  to  give  it  extra  traction.  In 
the  winter  time  it  is  used  as  a  snow-plow  to 
clear  the  road.  This  locomotive  has  pulled 
ten  Baltimore  &  Ohio  coal  cars  of  80,000  lbs. 
capacity,  each  loaded  with  40  tons  of  steel. 
It  has  hauled  two  of  these  cars  over  as  high 

as  a  4  per  cent  grade,  although  this  feat  over- 
loaded the  motors.  Package  freight  is  taken 

by  an  express  car,  which  makes  two  trips 
each  day  and  some  days  three  trips.  The 
freight  tariff  is  85  per  cent  of  the  Iowa  steam 
railroad  distance  tariff.  Freight  is  exchanged 
with  all  steam  roads.  The  company  has 

for  freight  purposes  four  fliat  cars,  one  box  car  and  eight  ballast 
cars.    The  large  freight  equipment  of  the  Des  Moines  City 

STOCK  YARDS  AT  DOTSONS 

go  to  the  steam  road.  The  stock,  which  is  practically  all  for 

shipment  to  Chicago,  is  delivered  to  the  Chicago  Great  West- 
ern Railway  at  Norwoodville,  north  of  Des  M6ines.  The 

natural  route  for  stock  to  be  shipped  from  points  on  the  Inter- 
urban Railway  for  Chicago  would  be  to  deliver  it  to  the 

Chicago,  Rock  Island  &  Pacific  at  Colfax.  Since,  however, 
the  Chicago,  Rock  Island  &  Pacific  has  seen  fit  to  oppose  the 

SUB-STATION  AT  MITCHELLVILLE 

Railway  is  available,  however,  for  use  on  the  interurban  lines, 
if  required. 

EQUIPMENT 
The  interurban  passenger  cars,  one  of  which  is  illustrated, 

were  built  by  the  St.  Louis  Car  Company.  The 
trucks  were  made  by  the  same  makers,  as  were 
also  the  arc  headlights.  These  cars  are  46  ft. 
over  all.  In  one  end  is  a  smoking  compartment 
with  side  seats.  The  toilet  room  is  between  the 

compartments.  The  main  compartment  has 

regular  cross-seats. 
The  rail  is  60-lb.   standard  T   from  Des 

Moines  to  Altoona.    The  balance  of  the  dis- 

tance to  Colfax  is  70-lb.  rail.    Every  third  tic 

1'  is  oak,  the  balance  being  cedar,  except  that 
'  there  are  three  oak  ties  in  succession  under 

each  joint.  A  good  idea  of  the  nature  of  the 
country  and  the  track  and  line  construction  is 
obtained  from  the  accompanying  illustrations. 
Bracket  construction,  using  the  Ohio  Brass 
Company  brackets  with  flexible  suspension,  is 
used  for  the  most  part.  The  trolley  wire  is  a 

figure-8  section,  equivalent  to  No.  0000. 
Gravel  ballast  is  obtained  from  two  gravel 

pits  along  the  line.  The  maximum  grade  is 
23^2  per  cent  and  the  maximum  curve  3  degs.,  except  at  one 
point  in  the  city,  near  Grand  View  Park,  where  a  grade  of 
4  per  cent  is  encountered.  Freight  traffic,  however,  is  taken 
round  by  way  of  Norwoodville  and  Flint  Valley,  so  that  this 
grade  is  avoided.  Turnouts  are  provided  every  2  miles.  Oil 
switch  lamps  are  maintained  on  all  switches.  Power  is  ob- 

tained from  the  Des  Moines  City  Railway  power  house  by  an 
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alternating-current  transmission  at  13,000  volts.  There  is  but 
one  sub-station  at  present,  and  this  is  a  brick  structure.  It  is 
located  at  Mitchelville,  combined  with  the  freight  and  passen- 

ger office,  as  shown.  At  Altoona  a  frame  building  has  been 

erected  for  a  freight  and  passenger  depot.  The  section  fore- 

man's family  occupies  the  second  story  of  this  depot,  and  his 
wife  is  the  freight  and  passenger  agent. 

OPERATION 

The  running  time  from  Des  Moines  to  Colfax  is  one  hour 
and  thirty  minutes,  and  there  is  one  car  every  hour.  The  Des 
Moines    City    Railway   maintains    a   despatcher,    who  also 

FREIGHT  L  O  C  O  M  (J  T I  \  ■  E 

despatches  the  cars  on  the  interurban  from  his  office  in  Des 

Moines.  Stromberg-Carlson  portable  telephone  outfits  are 
provided  for  each  car,  and  spring  jacks  are  placed  at  the  turn- 

outs, so  that  car  crews  can  plug  in  and  talk  with  the  despatcher. 
Written  orders  are  required  for  all  car  movements,  except 

when  cars  meet  according  to  the  tinic-taljle.  The  despatcher 
and  each  car  crew  is  pro\'ide(I  with  a  register  on  which  (he 

LINE  SCENE 

orders  are  written  in  triplicate.  This  is  a  register  made  by 
the  Egry  Automatic  Register  Company,  of  Dayton.  It  is  a 
compact  device,  holding  paper  and  carbons  in  a  convenient 

■form,  so  that  orders  can  be  written  on  an  exposed  order  blank 
in  the  face  of  the  register.  After  writing  an  order,  by  turning 
a  crank  the  conductor  can  withdraw  two  of  the  copies  of  the 
order,  one  for  the  motorman  and  one  for  himself.  The  third 
copy  remains  in  the  register,  and  the  register  cannot  be  opened 
by  anyone  save  the  manager  of  the  road,  who  has  the  key.  In 
receiving  orders  the  conductor  writes  the  order  and  reads  it 

back  to  the  despatcher  for  the  despatcher's  "complete."  Inter- urban cars  do  not  stop  at  every  street  crossing  in  the  city,  but 
only  at  places  designated  as  interurban  stopping  places,  which 
places  are  marked  by  signs  about  every  four  blocks. 

The  officers  of  the  Interurban  Railway  Company  are  H.  H. 

Polk,  president  and  manager,  Des  Moines ;  A.  W.  Harris,  vice- 
president,  Chicago;  George  B.  Hippee,  treasurer,  Des  Moines; 
W.  I.  Haskett,  secretary,  Des  Moines ;  J.  F.  Johnston,  general 
freight  agent;  E.  B.  Beigler,  general  passenger  agent;  James 
L.  Welch,  master  mechanic.  N.  W.  Harris  &  Company, 
liankers,  of  Boston  and  Chicago,  floated  the  bonds  and  are  the 
financial  backers  of  the  undertaking. 

AUTOMOBILES  FOR  INSPECTING 

It  may  be  a  case  of  setting  a  bad  example  to  the  general 
public,  but  a  number  of  prominent  electric  railway  officials  have 
discovei-ed  that  when  it  comes  to  getting  around  a  city  quickly 
and  comfortably  the  average  street  car  is  not  in  it  with  a  speedy 
automobile. 

AUTOMOl'.lLl'.  LM,I)  IdK  I  N  .-^  I' la  I  1  NG  IN  CLEVELAND 

The  illustration  herewith  is  from  a  snap  shot  taken  in  front 

ot'  the  headquarters  of  the  Cleveland  Electric  Railway  Company 
just  as  President  Horace  E.  Andrews  and  General  Manager 
John  J.  Stanley,  with  a  couple  of  employees,  were  starting  on 
a  line  inspection  trip  covering  several  outlying  districts  of  the 

city.  Mr.  Stanley  is  at  the  wheel,  while  the  president-to-be  of 
the  Cleveland  consolidated  system  is  on  the  right.  Both  gentle- 

men have  recently  purchased  handsome  Winton  touring  cars 
and  use  them  frequently  in  trips  about  the  city  and  surrounding 
country.  For  such  work  the  automobile  has  the  advantage  over 
the  private  car  in  that  it  may  traverse  short  routes,  and  is  not 
held  up  by  scheduled  traffic,  besides  furnishing  a  pleasant  outing 
not  attainable  under  the  old  method. 

On  June  ii  the  Rapid  Transit  Commission  of  Nevy  York  re- 
ceived from  Leon  Schmidt,  representing  Schmidt  &  Gallatin, 

the  subway  syndicate  managers,  an  alternative  proposition  pro- 
viding for  moving  platforms  to  connect  the  new  Williamsburg 

Bridge  with  the  Brooklyn  Bridge  and  Soutii  Ferry.  The 
proposition  provides  for  the  construction  of  the  platform  on  (lie 
same  terms  as  the  subway,  to  run  from  the  Williamsburg 
Bridge  to  Delancey  Street,  to  the  Bowery,  to  Park  Row,  to 
Nassau  Street,  to  Broad  Street,  to  South  Ferry.  The  proposi- 

tion includes  3-cent  fares,  with  two  tickets  for  5  cents.  It  was 
referred  to  a  committee.  If  the  plan  is  accepted  the  contractors 
are  to  maintain  the  road  under  a  fifty-year  lease,  with  a  renewal 
privilege  of  twenty-five  years,  paying  an  annual  rental  equal  to 
the  bond  interest.  At  the  end  of  the  time  the  city  is  to  acquire 
the  entire  property. 
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ELECTRICAL  TRACTION  ON  THE  NORTH-EASTERN  RAILWAY 
OF  ENGLAND 

Of  all  the  great  English  steam  railway  lines  the  North- 
Eastern  Railway  Company  has  been  the  first  to  grapple,  on  a 

really  large  scale,  with  the  problem  presented  by  the  steady  in- 
crease ni  working  expenses  and  tramway  competitions. 

The  proposal  to  electrify  a  portion  of  the  suburban  lines  of 

this  company  in  the  neighborhood  of  Newcastle-upon-Tyne  is, 
therefore,  of  considerable  interest,  more  especially  as  the  con- 

ditions prevailing  on  these  lines  are  typical  of  those  which 
must,  sooner  or  later,  be  faced  by  every  railway  manager 
in  Great  Britain  if  they  wish  to  increase  or  even  to  maintain 
the  profits  derived  from  suburban  traffic. 

Fig.  I  shows  the  lines  which  are  now  being  electrically 
equipped  and  also  indicates  the  position  of  the  generating 
stations  and  sub-stations  which  will  provide  the  necessary 
electrical  energy. 

The  city  of  Newcastle  is  situated  some  8  miles  from  the 
mouth  of  the  Tyne,  the  intervening  districts  on  both  banks  of 

I'.iiiifi 
ponXe 

CULLERCOATS 
C'lillnvoals 

FIG.  1.— MAP  SHOWING  SYSTEM  OF  THE  NURTH-EASTERN  RAILWAY,  NEAR 
NEWCASTLE,  WITH  PORTIONS  TO  BE  ELECTRICALLY  EQUIPPED 

the  river  being  densely  populated  and  containing  an  almost 
continuous  succession  of  shipbuilding  yards  and  engineering 
and  other  works. 

To  the  north  of  the  mouth  of  the  river  lie  Tynemouth  and 
Whitley  Bay,  which  are  residential  districts  in  addition  to 
being  the  favorite  holiday  resorts  for  the  whole  of  Northumber- 

land. Between  Newcastle  and  the  sea  there  is,  therefore,  a 

large  traffic  the  whole  year  round,  and  this  is  swelled  to  enor- 
mous proportions  during  the  holiday  seasons. 

The  lines  which  are  now  being  electrically  equipped  for  pas- 
senger service  are  at  present  operated  by  steam  locomotives 

with  the  exception  of  the  line  fromGosforth  to  Ponteland,  which 
is  now  under  construction.  The  Quayside  Branch  Line,  which 
is  used  for  goods  traffic  only,  is  also  being  equipped  for  elec- 

trical operation,  the  object  in  this  case  being  to  overcome  the 
ventilation  difficulties  which  now  prevent  the  line  from  being 
fully  utilized  owing  to  it  being  for  the  most  part  in  tunnel  and 
on  a  heavy  grade. 

The  engineering  conditions  to  be  met  present  features  differ- 
ing essentially  from  those  prevailing  in  the  electrification  of  a 

London  tube  railway,  because  some  37  miles  of  single,  double 

and  .four-line  track  are  involved,  and  there  are  numerous  junc- 
tions, cross-overs  and  other  special  track  work.  There  is  also 

a  very  heavy  freight  traffic  to  be  provided  for,  which,  except  on 
the  Quayside  branch,  will  continue,  at  any  rate  for  the  present, 
to  be  dealt  with  by  steam  locomotives. 

After  careful  examination  of  the  advantages  and  cost  of 
various  systems  it  has  been  decided  to  operate  the  trains  by 
continuous  current  obtained  from  a  single  collector  rail  placed 
in  the  6-ft.  roadway,  with  a  return  circuit  through  the  track 
rails.  The  current  will  be  derived  from  rotary  converters  and 
static  transformers,  which  convert  three-phase  current  at  a 

pressure  of  5500  volts  and  periodicity  of  40  into  continuous 
current  at  a  pressure  of  600  volts. 

The  collector  rail  will  be  of  special  high  conductivity  steel 

T-rail,  80  lbs.  per  yard,  carried  on  insulators  composed  of  re- 
constructed granite  placed  outside  the  running  rail,  and  dis- 

tant 3  ft.  II 3/2  ins.  from  center  of  the  track.  On  double  track 

the  separate  collector  rails  belonging  to  each  track  will  be  nor- 
mally placed  between  the  two  tracks,  but  at  junctions,  crossings, 

etc.,  or  wherever  there  is  any  obstruction  in  the  6-ft.  way,  they 
can  be  transferred  to  the  outside  of  the  track  as  required.  At 
level  crossings,  stations,  etc.,  the  collector  rail  will  be  protected 
by  two  creosoted  boards  bolted  against  distance  pieces  on  each 
side  of  the  rails.  Under  normal  conditions  the  collector  rail 

will  have  no  protection,  but  holes  for  fixing  this  are  being 
punched  in  all  the  collector  rails  so  that  protecting  boards  may 
be  readily  applied  at  any  place  found  desirable.  Instead  of 
adopting  a  second  collector  rail  in  the  center  of  the  track  for 
the  return  current  as  has  been  done  in  some  cases  it  was  found 

that  tlie  Board  of  Trade  requirements  could  be  more  economi- 
cally met  by  bonding  the  running  rails,  but  the  position  of  the 

single  collector  rail  has  been  so  fixed  that  a  return 
collector  rail  can  be  installed  between  the  rails  at 

any  future  time  should  this  prove  desirable  in  the 
event  of  great  extension  of  the  traffic  on  these  lines. 

The  bond  adopted  is  that  of  the  General  Electric 
Company  of  America,  and  is  being  supplied  through 
the  British  Thomson-Houston  Company.  It  consists 
of  two  flexible  copper  strands  united  in  a  head  at 
each  end,  which  is  cast  round  a  soft  steel  pin.  In 
order  to  fix  the  bond  the  pin  is  compressed  after 

slipping  the  bond  in  place  and  the  copper  is  thus  ex- 
panded tight  into  the  hole. 

It  has  been  found  that  the  railway  company's 
standard  fish-plate  does  not  allow  sufficient  space  be- 

tween it  and  the  web  of  the  rail  to  admit  of  the  use 

of  protected  bonds,  so,  since  it  was  considered  that 
this  type  of  bond  was  essential,  a  new  fish-plate 

giving  more  room  has  been  specially  designed  by  Charles  A. 
Harrison,  the  engineer  of  the  line.    As  the  bonding  of  the 
track  proceeds,  all  the  present  fish-plates  will  be  replaced  by 
those  of  the  new  design,  and  those  removed  will  be  utilized  on 

other  parts  of  the  railway  company's  system. 
Current  will  be  supplied  to  the  collector  rail  from  five  sub- 

stations, located  at  Pandon  Dene,  Wallsend,  Cullercoats,  Ben- 
ton and  Kenton.  The  arrangement  of  all  of  these  sub- 

stations is  of  a  uniform  design,  and  is  similar  to  that  shown  in 

Fig.  2. 
Fourteen  800-kw  rotary  converters  will  be  installed,  dis- 

tributed among  the  various  sub-stations  so  as  to  best  meet  the 
load.  The  sub-station  containing  the  largest  plant  capacity 
will  be  Pandon  Dene,  where  four  of  these  rotaries  will  be  in- 

stalled. In  order  to  meet  the  excessive  fluctuations  of  the  load 

each  rotary  has  been  specially  designed  to  operate  without 
serious  sparking  at  an  overload  of  100  per  cent  for  ten  minutes 
and  at  an  overload  of  200  per  cent  momentarily.  The  main 
static  transformers  are  of  the  single-phase,  oil-insulated,  self- cooling  type. 

To  each  rotary  converter  is  coupled  a  small  induction  motor, 
fed  by  a  special  transformer,  and  the  rotary  converter  is  started 

up  by  means  of  the  induction  motor  until  it  attains  the  syn- 
chronous speed  of  the  rotary,  when  it  is  switched  onto  the  high- 

tension  bus-bars  in  the  usual  way. 
With  a  view  of  simplifying  the  arrangement  of  cables  and 

loads  inside  the  sub-station  the  high-tension  switches  have  been 
placed  along  one  side  of  the  sub-station,  while  the  low-tension 
switchboard  will  be  placed  on  the  opposite  side  of  the  building. 

Only  the  positive  leads  will  be  taken  to  the  low-tension  switch- 
board, the  negative  bus-bar  running  near  the  floor  behind  the 

switchboard  and  the  equalizing  switches  being  mounted  close 
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to  the  rotaries.  The  high-tension  switches  will  be  of  the  "oil" 
type,  the  feeder  switches  being  provided  with  an  automatic 
reverse  current  release,  and  the  converter  switches  with  an 
overload  time  limit  release,  all  being  operated  electrically  by 
low-tension  continuous-current,  for  which  a  small  battery  is 
provided  in  each  sub-station.    High-tension  and  low-tension 

coaches,  the  bodies  of  which  will  be  built  by  the  North-Eastern 
Railway  Company  at  its  works  at  York,  from  the  designs  of 

Wilson  Worsdell,  the  company's  chief  mechanical  engineer. 
They  will  be  of  the  open  corridor  type,  lighted  and  heated  by electricity. 

Each  car  will  be  carried  on  two  four-wheeled  trucks,  con- 

Sectional  Elevation, 

Stale  1  ill. =24  feet. 

Plan. 

wattmeters  are  provided  for  measuring  the  input  and  output  of 
each  sub-station. 

The  sub-stations  are  designed  to  facilitate  extension  in  either 
direction,  and  the  ends  will  be  of  galvanized  iron  arranged  for 
easy  removal.    They  will  receive  their  supply  of  energy  at  a 

FIG.  2.-SUB-STATION  PLAN,  ELEVATION  AND  SECTION 

structed  by  the  Brush  Electrical  Engineering  Company,  to  Mr. 

Worsdell's  specification.  Each  motor  car  will  be  equipped  with 
two  General  Electric  66-motors,  each  rated  at  150  hp,  both 
motors  being  carried  on  one  truck. 

As  will  be  seen  from  the  map  the  Central  Station  at  New- 
castle is  a  terminal  station,  as  far  as  the  lines  to  be  electrically 

operated  are  concerned,  the  trains  having  to  be  taken  in  by  one 
locomotive  and  out  over  the  same  lines  by  another.  The  diffi- 

culty of  working  the  suburban  traffic  is,  therefore,  great,  and, 
in  considering  the  electrification  of  the  line,  there  was  never 
any  question  but  that  the  mutiple  unit  system  of  rolling  stock 
v/as  the  correct  one  to  adopt. 

The  unit  train  will  be  composed  of  two  motor  cars  with  one 
trailer  between  them,  this  being  increased  when  necessary 
by  the  addition  of  another  unit  train.  The  motor  car  will  have 

motormen's  compartments  at  one  end  only,  but  a  master  con- 
troller will  be  fitted  in  the  vestibule  at  the  other  end,  also  so  that 

the  coach  may  be  driven  from  this  end  if  necessary. 
The  cars  will  be  fitted  with  the  Westinghouse  air  brake,  a 

motor-driven  air  compressor  being  provided  for  this  purpose. 
In  Fig.  3  is  given  a  general  view  of  the  unit  train,  consisting  of 
three  cars. 

For  collecting  the  current  each  motor  car  will  be  provided 
with  four  contact-shoes,  one  at  each  side  of  each  truck,  with  all 
of  the  contact-shoes  of  each  train  connected  together. 
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pressure  of  5500  volts,  three-phase,  through  three-core,  paper- 
insulated,  lead-covered  cables,  laid  solid  in  wooden  troughs 
along  the  railways. 

Cables  will  also  be  laid  for  the  lighting  of  all  the  railway 
stations  on  these  lines,  but  the  exact  manner  of  doing  this  is  not 
yet  decided  upon. 
The  new  rolling  .stuck  will  comprise  motor  and  trailer 

The  ordinary  way  train  will  take  about  twenty-three  minutes 
for  the  journey  from  Newcastle  to  Tyncmouth,  the  average 
speed  being  about  22  ni.  p.  h.,  including  stops.  Quick  trains 
running  through  without  stops  will  reduce  this  tiine  to  fifteen 
minutes. 

There  will  be  two  electric  locuniotivcs  for  the  Quayside 

branch,  and  these  will  be  equipped  in  the  same  way  as  the  motor 
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ciiaclies  with  niultiplc-uiiit  controller,  Westinghoiise  air  brakes, 
etc.  Each  locomotive  will  be  capable  of  starting  with  and 
hauling  a  train  weighing  150  tons  up  a  grade  of  i  in  27  at 
a  speed  from  9  miles  to  10  m.  p.  h. 

Instead  of  constructing  a  generating  station  of  its  own  tne 

railway  company  will  purchase  its  current  from  the  New- 
castle-on-Tyne  Electric  Supply  Company,  Ltd.  A  portion  of 
this  current  will  be  generated  at  the  existing  Neptune  Bank 
Station  at  Wallsend,  but  this  station  is  now  nearly  loaded  up, 
and  the  Supply  Company  has  in  course  of  erection  a  larger 

ft.  9  ins.,  to  contain  Green's  economizers,  designed  to  reduce  the 
temperature  of  the  flue  gases  to  350  degs.,  and  to  raise  the  tem- 

perature of  the  feed-water  supply  from  80  degs.  F.  to  212  degs. 
F.,  and  a  pump  house  on  the  bank  of  the  river  to  contain  cen- 

trifugal pumps  capable  of  delivering  800,000  gals,  of  water 
per  hour  to  the  condensers,  and  the  following  smaller  pumps : 

One  6-in.  centrifugal  pump  for  delivering  river  water  into  the 
tanks;  one  2-in.  centrifugal  pump  for  delivering  drain  water 
into  the  hot-well ;  one  three-throw  pump  for  delivering  water 
at  150  lbs.  pressure  ;  diic  bilge  pump. 

Scale  ̂   inch— 40  feet. Plan. 

FIG.  4.~PLAN  OF  CARVILLE  POWER  STATION 
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station,  situated  at  Carville,  about  half  a  mile  further  down  the 
river,  and  it  is  from  this  new  generating  station  that  the  bulk  of 
the  supply  to  the  railway  company  will  eventually  be  obtained. 
The  designs  for  this  new  station  are  now  completed  and  the 
contracts  let. 

The  power  station,  which  is  to  be  supplied  and  erected  by 
Babcock  &  Wilcox,  Ltd.,  consists  of  an  engine  house.  148  ft. 
9  ins.  X  65  ft.  6  ins.,  designed  to  contain  five  Parsons  turbo- 
alternators,  each  of  3500  kw,  with  an  overload  capacity  of 
5000  kw  for  two  hours,  a  boiler  house,  115  ft.  x  64  ft.,  intended 
to  contain  ten  water-tube  boilers  of  the  Babcock  &  Wilcox 
marine  type:  a  switch  house,  148  ft.  9  ins.  x  t6  ft.  6  ins.,  ad- 

jacent to  the  engine  room;  two  economizer  houses,  80  ft.  x  20 

The  boilers  are  fitted  with  solid  drawn  steel  tubes  and  forged 
steel  headers,  and,  as  is  usual  in  the  Babcock  &  Wilcox  type, 
are  self-contained,  requiring  no  brickwork  construction  or 
underground  flues.  The  heating  surface  of  each  boiler  is  4500 
sq.  ft.,  and  each  is  provided  with  a  superheater  having  a  surface 
of  900  sq.  ft.  The  grate  surface  of  each  boiler  is  120  sq.  ft, 
divided  into  two  grates,  each  actuated  by  a  Babcock  &  Wilcox 
chain  grate  stoker.  The  normal  output  of  the  boilers  will  be 
200,000  lbs.  of  steam  per  hour,  and  they  are  capable  at  peak 
load  of  exceeding  this  by  50  per  cent.  The  working  pressure  is 
200  lbs.  per  square  inch,  and  the  steam  will  be  superheated 

150  degs. 
Each  boiler  is  provided  with  two  spring  safety  valves,  3^ 
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ins.  diameter,  one  steam-stop  valve  for  saturated  steam  and  one 
steam-stop  valve  for  superheated  steam,  two  feed  check  valves, 
two  sets  of  blow-off  valves,  one  steam  pressure  gage,  two  sets 
asbestos-packed  water-gage  mountings,  one  independent  high- 
water  and  low-water  alarm,  and  one  %-in.  stop  valve  for  tube 
cleaning,  etc.  All  connections  are  made  with  flanged  joints. 
Fixed  tube  sweeping  jets  are  provided  so  that  the  boiler  tubes 
may  be  swept  with  the  minimum  of  labor  and  the  maximum 
amount  of  facility. 

The  stokers  are  so  arranged  that  the  thickness  of  the  fire  and 
the  speed  of  travel  may  easily  be  regulated  between  10  ft.  to 
30  ft.  per  minute,  so  that  any  class  of  coal  or  any  strength  of 
draft  may  be  arranged  for. 

The  products  of  combustion  are  delivered  into  a  single 
chinmey,  14  ft.  internal  diameter,  by  means  of  induced  draft 

fans,  which  draw  the  gases  through  the  economizers.  A  by- 
pass is  also  provided  in  the  economizers  so  that  the  gases  may 

pass  direct  to  the  chimney  when  required.  The  flues  carryuig 
the  products  of  combustion  from  the  boilers  are  overhead,  and 

constructed  of  steel  plate  joining  into  the  brickwork  flues  sur- 
rounding the  economizers.  These  steel  flues  are  protected  by 

external  lagging  of  magnesia,  held  in  position  by  outer  covering 

plates. 
The  induced  draft  fans,  of  which  there  are  three  in  number, 

are  75  ins.  in  diameter,  and  are  capable  of  producing  a  vacuum 
of  I  in.  at  the  flue  side  of  each  boiler  damper.  Two  of  these  fans 
are  used  for  drawing  the  products  of  combustion  when  the 
economizers  are  in  use,  the  third  is  worked  in  connection  with 

the  by-pass  flue. 
Three  feed  pumps  of  the  direct  type  are  provided,  each 

capable  of  delivering  150,000  lbs.  of  water  per  hour  against  the 
boiler  pressure  of  200  lbs.  per  square  inch.  These  pumps  are 

driven  by  a  special  pipe  system  for  saturated  steam  taken  inde- 
pendently of  the  main  steam  system  from  two  boilers  in  each 

section,  and  a  connection  is  also  provided  from  the  main  de- 
livering superheated  steam  so  that  these  pumps  may  also  be 

worked  with  superheated  steam  when  desired.  The  pump 
exhaust  is  carried  in  spiral  pipes  through  the  hot-well  and  there 
condensed. 

Complete  duplicate  systems  of  steam  and  feed  piping  of  solid 
drawn  steel  are  provided,  and  the  exhaust,  circulating  and 
water  piping,  drain  and  blow-off  piping  are  also  included  in  the 
contract.  The  exhaust  piping  will  be  of  lap-welded  steel  or 
built  up  in  the  case  of  pipes  over  10  ins.  diameter.  The  water 

piping  is  of  cast-iron  with  flanged  joints. 
Coal  is  conveyed  into  the  boiler  house  building  by  a  track 

running  overhead  and  delivering  direct  into  bunkers  con- 
structed above  the  stoke  hoppers.  These  bunkers  contain  950 

tons,  and  are  divided  into  separate  compartments  fitted  with 
shoots  feeding  direct  into  the  hoppers  of  the  chain  grate 
stokers,  and  coal  weighing  apparatus  is  provided. 

A  complete  system  of  ash  conveyors,  operated  by  an  electric 
motor,  is  also  being  supplied.  There  will  also  be  a  comprehen- 

sive system  of  water  tanks. 

The  turbines,  as  stated,  will  be  supplied  with  steam  at  a  pres- 
sure of  200  lbs.  per  square  inch,  and  superheated  by  150  degs. 

F.  A  condenser  will  be  placed  directly  under  each  turbine  so 
as  to  secure  the  highest  possible  vacuum.  The  alternator  will  be 
of  the  rotating  field  type  with  direct-coupled  exciter,  and  will 
generate  three-phase  current  at  a  pressure  of  6000  volts  and  a 
periodicity  of  40  per  second. 

The  North-Eastern  Railway  Company  has  placed  the  follow- 
ing electrical  contracts: 

The  British  Thomson-Houston  Company,  Ltd. :  Electrical 
equipment  of  rolling  stock  and  ])ermanent  way. 

The  T'ritish  Westinghouse  Electric  &  Manufacturing  Com- 
])any,  Etd. :    Complete  equi])ment  of  sub-stations. 

Messrs.  Siemens  Brothers  &  Company.  Ltd.:  Thrt'c-])hase 
high-tension  telephone  and  pilot  cal)k's,  elc. 

THE  ACCIDENT  RECORD  AND  RESULTANT  DISBURSEMENTS 
OF  THE  MILWAUKEE  ELECTRIC  RAILWAY  AND 

LIGHT  COMPANY 

The  old  saw  that  accidents  will  occur,  etc.,  is  especially  true 

with  reference  to  street  railway  operation.  They  may  be  mini- 
mized by  improved  safety  appliances  and  by  proper  discipline 

or  training.  But  so  long  as  men  err  and  materials  succumb 

railroads  must  keep  accident  records  and  maintain  claim  depart- 
ments. The  wonder  is  not  that  accidents  take  place,  but  that  so 

few  serious  ones  occur  in  proportion  to  the  passengers  carried. 
It  is  not  generally  so  understood,  but  it  is  nevertheless  true  that 
by  far  the  larger  percentage  of  the  total  number  of  accidents 
are  due  to  the  ignorance  or  carelessness  of  the  public.  The 

dear  public,  however,  is  always  loath  to  admit  its  "Own  short- 

comings. Its  first  thought  is  usually  to  see  the  company's  claim 
adjuster,  and  by  seemingly  fair  means,  or  otherwise,  secure 
compensation,  thus  throwing  the  blame  upon  the  company. 
Many  claims  are  paid  because  the  State  laws  do  not  give  the 

railroads  adequate  protection.  The  policy  of  the  claim  depart- 
ment in  any  particular  case  is  often  shaped  by  the  State  laws. 

If,  under  the  laws,  there  is  placed  upon  the  public  a  degree  of 

responsibility  requiring  the  exercise  of  ordinary  care  and  pru- 
dence the  payment  of  unjust  claims  may  be  refused  and  such 

refusal  will  be  sustained  in  the  courts.  The  State  laws,  there- 
fore, have  quite  an  influence  upon  the  settlement  of  claims 

and  the  amount  of  money  paid  out  through  the  claim  depart- ments. 

In  some  States  the  laws  are  such  that  unless  the  company  can 
prove  its  skirts  to  be  absolutely  clear  it  generally  becomes  a 
sufferer  unjustly.  In  such  States  the  public  is  not  required  to 
exercise  what  might  be  termed  ordinary  care,  or  such  a  degree 
of  prudence  as  would  be  exercised  by  an  ordinarily  prudent 

person ;  but  the  company's  employees  are  required,  under  all 
circumstances,  to  exercise  the  highest  degree  of  skill  and  pru- 

dence. An  exception  to  the  general  rule  is  the  State  of  Wiscon- 
sin, in  which  the  Supreme  Court  has  interpreted  the  laws  to 

mean  that  "It  is  not  actionable  negligence  for  the  motorman 
in  charge  of  a  street  car,  when  the  car  is  in  operation  upon  a 
street  and  approaching  a  street  crossing,  to  fail  to  exercise  the 
highest  degree  of  care,  or  such  care  as  a  vigilant  or  prudent 
person  would  exercise  under  the  same  or  similar  circumstances. 
It  is  sufficient  if  he  exercises  the  care  of  a  person  of  average 

prudence  in  the  same  or  similar  circumstances." 
A  case  in  point  is  the  summary  of  the  decision  of  the  highest 

court  given  below : 
STAFFORD  VS.  CHIPPEW.A.  V.\LLEY  ELECTRIC  RAILROAD  CO. 

(.Supreme  Court  of  Wisconsin.    April  3,  1901.) 
Street    Cars — Crossing    .\ccident — Care    Required    of    Motorman — Municipal 

CJrdinancc — Sounding    Gong — Rights    at    Crossing — Duty    to    Look  and 
Listen — Contributory  Negligence — Evidence — Directed  Verdict. 

1.  Testimony  of  witnesses  that,  when  approaching  a  street  car  track  with  a 
view  of  crossing  it,  they  looked  for  an  approaching  car,  and  did  not  see  one, 
though  there  was  a  car  within  plain  sight,  and  so  near  as  to  render  an  attempt 
to  cross  dangerous,  is  inconsistent  with  all  reasonable  probabilities,  and  is  not 
sufficient  to  authorize  the  submission  of  an  issue  as  ti  the  near  approach  of 
the  car  as  a  disputed  question  of  fact. 
2.  Where  plaintiff  testifies  that  she  looked  as  she  w.ns  about  to  drive  across 

a  street  car  track,  and  did  not  see  a  car,  though  one  was  shown  to  have  been 
in  plain  view,  and  about  100  ft.  distant,  and  she  then  drove  on  the  track,  and 
was  injured,  it  was  error  to  refuse  to  direct  a  verdict  for  defendant  on  the 
ground   of   contributory  negligence. 

'i.  A  motorman  approaching  a  street  crossing  is  required  to  use  the  care 
and  prudence  which  ordinarily  prudent  persons  would  exercise  under  like 
circumstances. 

4.  The  test  of  negligence  in  the  rate  of  speed  of  a  street  car  is  the  speed  .at 
which  an  ordinarily  i^rudent  man  would  have  rim  the  car  imder  similar  cir- 
cumstances. 

.5.  The  violation  of  an  ordinance  requiring  the  continuous  ringing  of  a  beil 
(jn  a  street  car  while  in  motion  does  not  render  the  company  guilty  of  ̂ legli- 
gence  per  se  in  a  crossing  accident,  even  though  the  ordinance  is  a  condition 
in  the  grant  of  a  fra.nchise  to  the  company,  since  the  condition  is  imreasou- 
alile. 

(1.  Where  a  street  car  franchise  requires  the  company  to  acquire  the  fran- 
chise of  a  former  company,  which  contained  regulations  as  to  the  manner  of 

upiralini;  the  e.'irs,  but  does  not  refer  (o  such  old  rei|tlirenKiits,  or  make  (he 
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provisions  of  the  old  grant  part  of  the  new  one,  the  new  franchise  is  not 
subject  to  the  old  conditions  and  regulations. 
7.  W  here  the  question  of  the  reasonableness  of  a  municipal  ordinance  is  in 

issue,  all  reasonable  doubts  are  to  be  resolved  in  favor  of  the  municipality. 
8.  Where  a  street  car,  which  is  in  good  condition,  with  electric  headlight, 

approaches  a  crossing  on  a  clear,  still  night  at  a  time  when  there  is  not  much 
traffic,  and  there  is  no  unusual  obstruction  preventing  a  view  of  the  car  by  a 
person  approaching  on  a  cross  street,  the  failure  of  the  motorman  to  con- 

tinuously sound  the  gong  is  not  negligence. 
9.  .\  street  car  has  a  right  at  a  crossing  superior  to  that  of  an  ordinary 

traveler,  and  a  person  attempting  to  cross  a  track  is  guilty  of  contributory 
negligence  in  failing  to  look  and  listen  for  an  approaching  car. 

10.  The  mere  operation  of  a  street  car  at  a  street  crossing  in  such  a  man- 
ner as  to  render  it  dangerous  for  a  person  to  cross  in  front  thereof  is  not 

negligence. 
11.  Plaintiff  was  injured  by  the  wagon  in  which  he  was  driving  being 

struck  by  a  street  car  at  a  crossing,  which  frightened  the  horses  and  caused 
them  to  run  away.  The  accident  did  not  result  in  any  injury  to  the  car, 
except  a  few  scratches,  and  did  not  disturb  the  lights  on  the  car  nor  the 
passengers,  nor  persons  in  charge  of  the  car,  other  than  by  the  jar  caused  by 

.TABLE  NO.  1.— CLASalt-TCAnON  OF  ACCIDENTS  BY  MON 
Report  of  Claim 

These  decisions  of  its  highest  court  indicate  that  the  laws  of 
the  State  of  Wisconsin  are  more  careful  of  the  just  rights  of 
railway  companies  than  in  some  other  States  with  which  the 
Journal  readers  are  familiar.  There  can  be  no  doubt  that  such 
an  interpretation  of  the  laws  has  a  tendency  to  make  the  public 
more  careful  and  enables  the  claim  departments  to  settle  many 
cases  upon  their  actual  merits. 

Table  No.  i,  and  the  accompanying  key,  shows  the  classifica- 
tion of  accidents  under  the  different  headings  by  months  for 

the  year  1902,  and  the  resultant  disbursements  of  the  Mil- 
waukee Electric  Railway  &  Light  Company. 

It  will  be  noticed  that  by  far  the  greater  number  of  accidents 

reported  are  classified  under  the  heading  of  "Alighting  or 
Boarding  Moving  Cars."  Such  accidents  aggregate  34  6  per 
cent  of  the  total.    The  item  showing  the  next  highest  number 

IHS  AND  AMOUNTS  PAID  IN  CONNECTION  THEREWITH 
Department  ]902 

Expendi- 
A B C D E K G H I K L M N 0 P Q R S T V W X Y Total Settled 

tures. 

66 8 10 1 10 2 

19 

0 41 4 9 1 4 3 

11 

2 0 0 3 6 7 5 0 

221 

25 
$2,087.84 79 

10 7 0 

12 

0 16 0 66 4 4 1) 3 3 8 1 0 0 0 7 2 7 1 

230 49 

1,512,80 37 

12 

10 

5 

11 

3 19 2 

84 10 

9 5 0 7 10 2 0 0 3 

12 

12 3 1 

257 

59 

3  956.98 

56 
15 

12 
11 7 1 18 0 

106 
4 8 2 4 21 5 0 u 3 5 3 5 0 293 42 

1 '031.35 

57 
10 

16 
6 

14 

1 35 3 134 7 5 1 8 5 8 0 0 0 4 

20 

7 2 2 

350 

65 

5'727.56 

70 
8 

18 
5 

18 

0 

33 

2 

149 

10 

in 

4 1 3 

10 

3 1 0 1 

10 

8 6 0 376 

65 

'786.11 

July  - 

58 

23 

18 

9 

24 

2 38 0 
131 

18 9 2 8 4 

15 

1 0 0 2 

31 

11 10 2 

405 

66 729.47 

71 
19 4 ir 2 

36 

1 

160 

12 8 8 5 4 6 0 0 0 3 16 5 6 0 395 60 
3  280.25 

85 
13 9 

10 

16 24 1 139 10 9 1 7 7 6 0 1 0 0 11 8 4 3 

366 

54 

1'388.17 

October  59 14 8 2 

14 

3 

22 

0 105 6 2 2 1 5 8 0 0 7 6 9 9 1 

281 

61 

1-737.51 

83 
11 10 

1 5 2 

21 

0 100 6 4 2 3 4 6 1 2 1 3 

16 

3 5 2 290 54 

4-698.86 

90 
13 6 1 

10 

1 29 0 

95 

14 

2 3 8 11 1 0 0 0 7 

10 

14 2 

324 

58 

2'108.83 

Total   810 
148 

143 
55 167 19 310 8 1310 112 

88 

30 

51 53 ,17 24 4 1 29 

137 

85 76 

14 

3,791 

658 
,29,045.73 

Suits  pending  December  31,  1901. Suits  instituted  

Suits  tried,  judgment  for  plaintiff    
Suits  tried,  judgmeut  for  defendant  
Suits  discontinued  by  plaintiff  _  _  
Suits  settled  out  of  court,  included  in  statement  above. 
Suits  dismisssed  for  want  of  prosecution  

Suits  pending  December  31,  1902   
Total  claims  settled  

102 

674 

Attorneys'  salaries  , Briefs  and  transcripts.    
Court  fees  and  e-xpenses   
Expert  testimony     
Witness  fees  and  expenses   
Medical  expenses,  including  hospital  bills. 
Claim  department  salaries   
Special  services,  arbitrators,  &c  
Incidentals,  office  expenses,  &c   

Total  expenditures  during  year  1902, 

!,100. 

256 

36:3 

103, 

214 $9,038.19 4,764.89 
6,168.31 275.00 

2,555.20 

$51,847.32 
AS  SHOWN  IN  TABLE  NO.  1 
N.    Trouble  on  account  of  fare. 
O.    Disturbance  on  car. 
P.    Ejectment  from  car. 
Q.    Frightened  horses. Electric  shock  to  persons. 

Electric  shock  to  animals. 
Damage  to  company's  property. Unusual  occurrences. 

W.  Miscellaneous. 
X.    Power  plant. 
Y.    Lighting  department. 

R. 

S. 
T. 

V. 

Note. — Thirty  fatal  accidents  during  year  1902,  of  which  five  were  settled  at  a  total  cost  of  $993. .50. 
KEY  TO  CLASS  RECORD, 

A.  Collision  with  vehicles. 
B.  Collision  with  persons. 
C.  Collision  with  animals, 
D.  Collision  with  bicycles. 
E.  Collision  with  cars. 
E.    Cars  leaving  track. 
G.  Employees  injured  while  on  duty. 
H.  Center-pole  accidents. 
I.  Alighting  or  boarding  moving  cars. 
K.    Alighting  or  boarding  stationary  cars. 
L.    Fell  in,  on  or  off  car. 
M.    Fell  off  car  on  curve. 
application  of  the  brake  and  the  reversal  of  the  current.  The  car  stopped 
substantially  at  the  place  of  the  accident,  and  did  not  push  the  wagon  any 
distance,  nor  break  it  at  the  point  of  contact.  Helu,  sufficient  to  show  as  a 
matter  of  law  that  the  car  was  not  being  operated  at  a  negligent  rate  of  speed. 

To  further  illustrate  the  tendency  of  the  Wisconsin  laws 
another  decision  of  the  Supreme  Court  is  summarized  as 
follows : 

McCLELLAN  VS.  CHIPPEWA  VALLEY  ELECTRIC  RAILWAY  CO. 
(Supreme  Court  of  Wisconsin.    April  30,  1901.) 

Collision  with   Street  Car — Contributory  Negligence — Evidence. 
1.  Plaintiff,  driving  on  a  load  of  hay,  turned  onto  a  street  used  by  an 

electric  railway  company,  and  passed  upon  the  track  without  looking,  and 
was  struck  by  a  car  coming  up  from  behind,  and  was  injured.  Held,  that  he 
was  guilty  of  contributory  negligence  if  the  car  was  in  sight  and  could  have 
been  seen  when  he  turned  upon  the  track. 
2.  If,  when  plaintiff  drove  upon  the  track,  the  car  was  not  in  sight,  and  he 

traveled  about  300  ft.  along  the  track  without  looking  for  the  approach  of  a 
car,  and  was  injured  by  a  collision  with  one,  he  was  guilty  of  contributory 
negligence. 

3.  Where,  in  an  action  for  injuries  by  a  collision  with  a  street  car,  the 
complaint  simply  charges  negligence,  evidence  of  a  wilful  intent  to  injure,  or 
reckless  disregard  of  plaintiff's  safety,  is  inadmissible. 

of  accidents  is  classified  as  "Collisions  With  Vehicles,"  amount- 
ing to  21.3  per  cent  of  the  total.  These  two  items  combined 

make  nearly  56  per  cent  of  the  total  number  reported.  The 
statement  shows  that  $29,045.73  was  paid  to  the  public,  and 

$22,801.59  covered  the  claim  department  legal  and  other  ex- 
penses in  connection  with  the  settlements,  making  a  total  ex- 

penditure of  $51,847.32.  The  column  showing  the  expenditures 
by  months  should  not  be  considered  as  an  indication  of  the 
seriousness  of  the  accidents  occurring  in  any  one  month.  The 
month  of  July,  as  an  illustration,  shows  a  greater  number  of 
accidents  than  in  any  other  month  of  the  year,  but  the  ex- 

penditures on  account  of  accidents  were  smaller  in  July  than 

in  any  other  month  of  the  year.  The  falling  off  in  the  expendi- 
tures during  the  summer  months  would  seem  to  show  that  the 

courts,  not  being  in  session,  the  settlement  of  many  cases  was 
deferred.  The  significant  fact  shown  in  Table  No.  i  is  that 
although  there  were  102  suits  pending  during  1902,  thirteen  of 

them  were  dismissed  for  want  of  prosecution,  one  was  discon- 
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tinned  by  the  plaintiff,  two  were  tried  and  judgment  rendered 
for  defendant,  sixteen  were  settled  out  of  court,  and  not  a  single 
judgment  was  rendered  against  the  company.  This  would 
seem  to  indicate  that  rare  discrimination  was  exercised  by  the 
management  in  determining  what  cases  should  be  settled  and 
what  should  be  permitted  to  go  to  suit. 

The  money  expended  during  1902  for  each  class  of  accidents 
is  shown  in  Table  No.  2,  and  the  expenditures  are  distributed 
to  the  years  in  which  the  accidents  occurred.  The  fact  that  the 
greater  part  of  the  disbursements  cover  current  work  of  the 

TABLE  NO.  II.— ACCIDENTS  CLASSIFIED  AND  EXPE 
Showing  Year  in  Which 

accidents  and  the  average  payments  per  case,  and  compares  the 
year  1901  with  1902.  From  this  it  appears  that  the  year  1902 
made  a  considerably  better  showing  than  1901.  In  the  former- 
year  the  accident  payments  were  only  1.67  per  cent  of  the  gross 
earnings  upon  the  railway  and  lighting  systems  combined,  while 
in  the  latter  year  the  percentage  was  2.2.  These  percentages 
are  remarkably  low  in  comparison  with  other  railways. 

On  many  railways  the  disbursements  on  account  of  accidents 
have  been  as  high  as  6  per  cent  to  9  per  cent  of  the  gross  earn- 

ings.   On  the  Milwaukee  railway  system  proper,  as  distin- 
NDITURES  UNDER  EACH  CLASS  DURING  YEAR  J902 
THE  Accidents  Occurred 

Accidents  During  Ykar  1902 

Collision  with  vehicles  
Collision  with  persons   
Collision  with  animals   _. 
Collision  with  bicycles   _  
Collision  with  cars  _   
Cars  leaving  track   
Employees  injured  while  on  duty  
Center  pole  accidents  
Alighting  or  boarding  moving  car  
Alighting  or  boarding  stationary  car  
Fell  in,  on  or  off  car   
Fell  off  car  on  curve   
Trouble  on  account  of  fare  _.  
Disturbance  on  car  
Ejectment  from  car.    
Frightened  horses    
Electric  shock  to  persons  _  
H.lectric  shock  to  animals   
Damage  to  company's  property  Unusual  occurrences  
Miscellaneous     
Power  ]?lant    
Lighting  department  _  
Total   

Court  fees  and  expenses    
Witness  fees  and  expeness   . 
Expert  testimony  
Medical  expenses,  including  hospital  bills 
Briefs  and  transcripts  __  
Special  services,  arbitrators,  Sec.  
Incidentals,  office  expenses,  &c  
Claim  department  salaries  
Attorneys'  salaries  _  
Total     
Grand  total  

Class  Total 

810 

148 

143 55 
167 
19 

310 
8 

1,310 
112 
88 
30 

51 
53 

117 24 
4 
1 

29 
137 
85 

76 
14 

3,791 

Accidents  Occurring  During  the  Years 
1895 

1897 

$300.00 i5o!o6 

$450.00 

1899 

$30.00 

150.00 

$180.00 

1900 

$20  00 
3,650.00 

$3,670.00 

1901 

$267.60 10.00 
600.00 

"  126"  60 

3.245.00 
1,000.00 
3,000.00 

$7,249.20 

1902 

$931.25 

663.48 

13.50 5.00 

5,801.50 
318.;« 339.95 

4V836'75 

2,190.00 
803.00 
574.75 30.00 
10.00 15.00 

16.10 30.00 
75.00 

'"44L76 

113.50 

194.75 93.92 

$17,496.53 

$6.20 

35 

$6.55 3,791 
6.55 450.00 

$45.00 

$45.00 
135.00 

$166.97 
58.59 103.50 

62.50 17.87 

""26"80 

$164.06 

59.68 

""365' §5 

13.50 250  00 264.60 

$1  117.04 
8,366.24 

$70.92 

96.50 

"4","3"3"7".i9 

225.40 25.00 
2.2B3.45 
6,168.31 
8,100.00 

$21,286.77 
38,783,30 

TABLE  NO.  3.-GR0SS  EARNINGS,  ACCIDENT  PAYMENTS  PER  ACCIDENT,  PER  CENT.  ACCIDENT  PAYMENTS  TO  EARNINGS 
Comparison  Year  1901-1902 

Year Gross Earnings 

Old  Claims  Settled Currrnt  Year 
Total 

Expended Cases Per  Case 
Per  Cent. Earnings 

Expended Cases Per  Case 
Per  Cent. Earnings 

Expended Cases 
Per  Case Per  Cent. 

Earnings 

1901   $2,742,665.36 
3,092,083.28 $24,942.23 13,064.02 

153 
51 

$163  02 
251.16 

9/10 .42 $36,239.54 38,783.30 
613 
633 

$59.11 

62  25 1  3/10 1.25 
$61,181.76 
51,847.32 

766 
674 

$79.87 

76.90 
2  2/10 

1.67 1902   

PERCENTAGE  OF  EXPENDITURES  TO  EARNINGS— 1903 

Earnings Amount  Charged  in  Reserve 
lor  Injuries  and  Lamages 

$2,593,917.37 498,465.91 
4       per  cent.  =  103,744.69 

"         =  2,481.79 

$3,092,083.28 
3.43  per  cent.  =  106,226.48 

Settlements 

!,951.81  =  1.12  per  cent. 93.32  =  0.02 

(,045.73  =  0.94  per  cent. 

Expen>es 

Total  Expenses 

$32,801  ..59  =  0.88  per  cent. $51,753.46  =      2  per  cent 93.92  =  0.03 

$22  801.59  =  0.73  per  cent. $51,847.32  =  1.67  per  cent. 

year  1902  indicates  the  policy  of  the  company  to  be  the  prompt 
settlement  of  all  claims  where  liability  is  shown.  The  signifi- 

cant fact  shown  by  Table  No.  2  is  that  nearly  41  per  cent  of 

the  money  paid  out  was  for  cases  classified  as  "Alighting  or 
Boarding  Moving  Cars,"  and  22  per  cent  was  for  cases  classi- 

fied as  "Collisions  With  Cars."  These  are  the  character  of 
cases  which,  for  reasons  well  understood,  are  the  most  delicate 
and  difficult  of  adjustment.  The  number  of  car  collisions, 
although  comparatively  small,  were  more  expensive  per  case 
than  any  class  of  accidents,  showing  that  such  occurrences  are 

usually  acknowledged  as  clear  liability  on  the  company's  part 
and  requiring  prompt  settlement. 

Table  No.  3  shows  the  percentage  of  payments  on  old  claims 
and  current  year  claims  to  the  gross  earnings,  the  number  of 

guished  from  the  lighting  system,  the  accident  payments  in  1902 
were  only  2  per  cent  of  the  gross  earnings. 

It  will  be  seen  from  Table  No.  3  that  the  Milwaukee  system 
charges  off  and  carries  into  reserve  4  per  cent  of  the  gross 
earnings  of  the  railway  and  one-half  of  i  per  cent  of  the  earn- 

ings of  the  lighting  to  pay  for  accidents,  making  a  total  of  3.43 
per  cent  of  the  entire  gross  earnings  carried  into  reserve. 
During  the  year  1902,  as  previously  stated,  the  railway  actually 
paid  out  only  2  per  cent,  leaving  a  balance  in  reserve  of  2  per 
cent  for  future  liabilities.  The  management  evidently  believes, 
and  wisely  so,  that  the  past  or  the  present  should  not  mortgage 
the  future,  but  that  the  present  should  set  aside  a  fund  sufficient 

to  take  care  of  any  liabilities  created  to-day  that  must  be  paid 
and  canceled  at  some  future  time. 
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SUGGESTED   COMPROMISE  ON   THE  NINETY-NINE- YEAR 
ACT  IN  CfflCAGO 

The  Chicago  City  Railway  Company,  which  has  l)een 
negotiating  with  the  Council  suh-comniittee  on  franchises,  has 
made  a  formal  announcement  to  that  committee  of  the  terms 

under  which  it  would  agree  to  waive  any  rights  it  may  have 
under  the  ninety-nine-year  act.  The  terms  offered  by  the 
Chicago  City  Railway  Company  are  that  in  exchange  for  the 
waiver  of  its  rights  under  the  ninety-nine-year  act,  the  city  will 

agree  that  full  remuneration  will  lie  given  for  the  company's 
tangible  property  at  the  end  of  a  twenty-year  franchise.  That 
is,  the  city  is  to  bind  itself  either  to  purchase  the  property  of 
the  company  at  the  end  of  the  twenty-year  franchise,  or  to  find 
a  purchaser  for  it.  If  the  city  does  neither  it  is  to  make  a  new 
grant  to  the  company  on  terms  then  to  be  agreed  upon.  The 
sub-committee  on  franchises  was  told  by  the  attorneys  for 
the  Chicago  City  Railway  Company  that  this  was  abso- 

lutely as  far  as  they  were  authorized  to  go  in  the  matter 

of  making  concessions  by  a  waiver  of  the  ninety-nine-year  act. 
The  sul)-committee  on  franchises  has  submitted  this  proposition 
without  recommendation  one  way  or  another  to  the  whole 

committee  on  local  transportation.  Together  with  this  proposi- 
tion there  was  submitted  sections  of  a  proposed  ordinance 

drawn  up  ))y  Edwin  Burritt  Smith  and  John  C.  Mathis,  special 
counsel  to  the  committee,  relating  to  the  proposed  franchise 
grants  for  the  Chicago  City  Railway  Company.  The  main 
provisions  of  the  sections  submitted  are : 

That  the  city  should  have  the  right  at  the  expiration  of  the 

franchise  grant  to  either  buy  the  tangilde  property  of  the  com- 
pany or  authorize  a  new  company  to  purchase  it  on  the  same 

terms  at  which  the  city  could. 
That  the  price  to  be  paid  shall  l>c  a  fair  cash  value  of  the 

tangil)le  property  for  street  railway  purposes,  exclusive  of 
earning  power  and  franchise  rights,  to  lie  determined  ui)on  l)y  a 
board  of  three  appraisers. 

That  the  city  agrees  in  case  that  it  neither  purchases  the 
property  itself  or  causes  a  new  company  to  purchase  it.  to  make 
a  new  grant  to  the  old  company,  u])on  terms  then  to  be  agreed 

on,  earning  power  on  the  value  of  the  franchises  not  to  lie  in- 
cluded in  the  basis  of  the  new  grant. 

That  the  comi)any,  in  consideration  of  these  acts  l)y  the 
city,  agrees  to  waive,  in  the  acceptance  of  the  ordinance,  all 
claims  under  the  ninet)  -nine  year  act,  as  well  as  all  other  fran- 

chises it  may  now  hold  through  city  ordinances. 
The  committee  on  local  transportation  took  no  action  on  the 

proposed  acceptance  of  the  franchise  ordinance  at  its  meeting- 
June  12.  Consideration  of  this  matter  was  made  a  S]jecial 
order  for  its  meeting  June  19. 

TURBINES  FOR  PHILADELPHIA 

Plans  for  the  new  power  plant  for  the  Thiladelphia  Rapid 
Transit  Company  have  progressed  sufficiently  to  warrant  the 
statement  that  this  equipment  will  be  one  of  the  most  interest- 

ing installations  in  this  country.  The  ultimate  capacity  of  the 
station  will  be  50,000  kw,  and  the  initial  installation  will  com- 

prise three  units  of  5000  kw  each.  Steam  turbines  have  been 
decided  upon  for  this  plant  and  the  order  for  the  three  units 

which  will  be  first  installed  was  placed  last  week  with  Westing- 
house,  Church,  Kerr  &  Company.  They  will  be  of  the  West- 
inghouse  type,  and  similar  to  the  large  turbines  which  the 
Westinghouse  Machine  Company  is  building  for  the  London 
system.  They  will  be  somewhat  larger,  however,  owing  to  the 
fact  that  a  lower  speed  will  be  maintained.  The  turbines  will 

be  direct-connected  to  Westinghouse  three-phase,  25-cycle 
generators,  and  the  units  will  run  at  750  r.  p.  m.  with  175  lbs. 
of  steam.  27){,-in.  vacuum  and  possibly  100  degs.  to  150  degs. 

of  superheat.  The  three  units  will  operate  in  multiple,  and 
power  will  be  distributed  directly  at  a  nominal  potential  of 
13,000  volts  from  the  station  without  the  use  of  any  inter- 

mediate transformers.  Because  of  this  fact  the  generators  arc 
wound  for  high  potential. 

The  new  power  station  will  be  located  upon  the  Delaware 
River,  and  this  location  will  secure  excellent  coaling  facilities 
and  an  abundant  supply  of  water  for  condensing  purposes. 
The  present  equipment  will  furnish  power  for  the  subway  and 
some  reserve  power  for  the  surface  traction  system  pending 
the  execution  of  plans  for  centralizing  the  entire  power  system 
at  the  point  selected  as  the  site  of  the  large  generating  station. 
The  contract  also  includes  transforming  and  converting 

machinery  to  be  installed  in  the  several  sub-stations  which  will 
be  needed  for  the  distribution  system.  The  first  installation 
will  comprise  fourteen  looo-kw  and  two  500-kw  rotary  con- 

verters ;  forty-two  375-kw  step-down  transformers  for  the 
Tooo-kw  rotaries ;  six  175-kw  transformers  of  similar  design 
for  the  500-kw  rotaries.  The  electrical  equipment  will  be  built 
by  the  Westinghouse  Electric  &  Manufacturing  Company. 

At  present  the  demand  for  ])ower  taxes  the  capacity  of  the 

company's  generating  plant,  and  with  the  opening  of  the  sub- 
way and  elevated  systems  there  will  be  a  large  additional  con- 

sumption. 
The  new  rapid  transit  system,  now  under  construction,  will 

cover  the  entire  Inisiness  district  of  Philadelphia,  and  includes 
a  two-track  and  four-track  subway  about  134  miles  in  length, 
extending  from  the  Delaware  River  along  Market  Street  to  a 
point  near  Twenty-Third  Street,  a  short  distance  from  the 
Schuylkill  River.  At  Broad  Street  a  terminal  station  will  be 
erected.  In  the  meantime  extensions  and  additions  to  the  sur- 

face system  will  be  most  to  care  "for  the  normal  increase  in 
traffic  in  the  districts  served  by  these  lines.  Consequently,  the 
company  is  eager  to  secure  the  early  completion  of  tlie  new 

])ower  station,  and  the  contract  calls  for  delivery  of  the  ap- 
paratus in  September,  1904.  A  temporary  power  plant  of 

2000-kw  capacity  is  now  nearing  completion,  and  this  will  hel]) 
the  situation  materially,  it  is  lielicved. 

 ^♦^  

DOUBLE-DECK  CARS 

London,  May  19,  1903. 

Editors  Street  R.mlway  Journal: 

I  have  read  the  article  in  the  issue  of  May  2  on  the  double- 
deck  cars  with  interest,  and  think  that  the  opinions  quoted  by 

you  are  well  representative  of  the  best  sentiment  on  the  sub- 
ject of  double-deck  cars  in  this  country.  As  far  as  America 

is  concerned  I  think  the  whole  story  is  told  if  you  will  com- 
pare the  average  temperature  of  London  in  January  (38.7 

degs.)  with  the  average  temperature  in  July  (63.5  degs.), 
which  are  the  maximum  and  minimum,  and  which  show  a 

total  difference  of  average  temperature  in  the  year  of  24.8 
degs.,  with  the  average  temperature  in  New  York  in  February 
(25.6  degs.)  and  in  July  (78.1  degs.),  which  give  an  average 
difference  of  temperature  in  the  course  of  the  year  of  56.6  degs. 
Although  the  statement  from  our  Meterological  Bureau  does 
not  show  the  lowest  temperature,  it  might  be  taken  as  15  degs. 

(except  in  very  exceptional  winters),  while  in  summer  the 
thermometer  rarely  goes  above  80  degs.  The  difference  then 
between  maximum  and  minimum  would  be  about  65  degs., 
whereas  in  New  York  the  thermometer  frequently  each  year 
reaches  zero  and  100  degs.,  which  is,  of  course,  a  much  greater 
range. 

The  top-seat  cars  in  America  would  be  just  as  unpleasant  in 
the  summer  time  as  in  the  winter  with  the  hot  summer  weather 

that  you  have.  Even  in  London  the  top  of  an  omnibus  in  the 
months  of  July  and  August  is  anything  but  pleasant. 

Railw.w  Engineer. 



TUNK  20,  1903.] STREET  RAILVVA^'  JOURNAL. 

PRIVATE  PARLOR  CAR 

The  acconi[)an  yiiit;"  illustrations 
show  a  private  parlor  ear  vvliieh 
has  been  designed  by  the  Denver 
City  Tramway  Company  and  Iniilt 
by  the  Woeber  Brothers  Carriage 
Company,  of  Denver,  Col.,  for  the 
use  of  the  officers  and  directors  of 

the  tramway  company,  and  for 
rental  to  pleasure  parties  desiring 
an  e.xee])tionally  fine  ear. 

The  use  of  parlor  ears  of  this 
kind  is  growing,  ;is  it  is  found  that 
they  are  not  only  a  convenience  for 
the  directors  of  the  railway  com- 

pany, in  their  periodic  inspection  of 
the  road  and  its  equipment,  but,  by 
renting  these  cars  to  trolley  parties 
of  various  kinds,  they  can  be  made 

quite  a  source  of  income.  The  Den- 
ver car  possesses  several  novel  fea- 

tures over  similar  cars  illustrated  in  these  columns. 

Fig.  I  shows  the  exterior  of  *he  car,  with  vestibule  doors 
open,  and  folding  steps  down  ready  for  use.  Tiiese  folding- 
steps,  which  are  of  special  design,  are  operated  by  the  motor- 
man  or  conductor  in  the  vestibule. 

Fig.  2  is  a  view  of  the  car  when  running,  the  vestibule  doors 

FIG.  3.— INTERIOR  OI-"  I'.VRLOR  CAR 

FIG.  )R  t  .\R  W  I'I  H  STEl'S  DOWN 

main  compartment.  The  width  over  panels  is  8  ft.  2  ins.,  and 
the  height  of  the  car,  rail  to  roof  canvas,  is  12  ft.;  rail  t(.)  sill, 
2  ft.  6  ins. ;  floor  to  ceiling,  8  ft.  4  ins. 

The  car  ifoor  is  double,  the  lower  floor  being  of  yellow  pine 
and  the  upper  floor  of  polished  maple.  The  upper  floor  is 
covered  with  Royal  Wilton  carpet,  fastened  as  upon  Pullman 
cars.    The  space  between  the  floors  is  utilized  for  the  wiring. 

The  ceiling  in  the  main  compartment  is  somewhat  similar 

to  the  latest  Pullman  style.  It  is  of  three-ply  veneer,  hand- 
somely decorated  in  modified  paris  green,  witli  dark  green 

border  ornamented  with  gold.  The  vestibule  ceiling  is  of  oak, 
finished  in  natural  color. 

The  eight  plate-glass  windows  on  either  side  of  main  com- 
partment are  36  ins.  from  center  to  center  of  posts,  and  are 

fitted  with  mahogany  sash.  The  transoms  are  of  ornamented 
glass  and  are  also  fitted  with  mahogany  sash.  The  deck  glass 

i,--'  beveled  plate.  The  pantasote  curtains  match  the  ceiling  in 
color.  The  car  contains  sixteen  rattan  easy  chairs,  olive  green, 
harmonizing  with  the  interior  finish. 

'idle  car  is  finished  throughout  witli  rich  lironze  mouldings, 
and  is  fitted  with  electric  call  bells.  The  Consolidated  Car 

Heating  Company's  bronze  panel  heaters  extend  the  full  length 
of  the  interior  on  both  sides.  The  133  Imperial  8-cp  and  lo-ep 
incandescent  lamps  have  frosted  globes. 

The  main  color  of  body  is  Valentine's  onvx  brown,  relieved 
in  light  l:)rown  on  letter  lioard,  the  liorfler  of  a  darker  shade 

being  closed  and  the  steps  folded. 
Fig.  3  is  an  illustration  of  the  car 

interior  with  the  curtains  up. 
The  length  over  all  is  37  ft.  6  ins. 

The  sills  run  from  nose  piece  to  nose 
piece,  and  are  according  to  the 

Denver  City  Tramway  Company's 
standard  design,  of  steel  and  wood. 

The  steel  section  consists  of  7-in. 
15-lb.  I-beams,  and  the  wood  section 
of  Oregon  fir,  5  ins.  x  7  ins.  .\ 
section  of  this  c(ini])osile  sill  was 

published  on  ])age  231;  of  the  Stkeei' 
Railway  Jouunai.  for  bTT.  7. 

The  main  com])artnienl  is  24  ft. 
6  ins.  long,  and  is  finished  in  highly 
polished  Cuban  mahogany.  The 
vestil)ules  are  e;r.-h  (>  ft.,  and  are 
finished  in  quarter-sawed  oak,  form- 

ing a   ]deasing   contrast    with  the 
FK;.  2.— i'.\KI.(  IK  C  AR  Wi  l  li  S'tKl'S  UP 
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being  filled  in  with  heavy  gold  ornament  and  scroll.  The  car 

body  is  mounted  on  27-G  Brill  trucks,  having  4-ft.  wheel  base 
and  33-in.  wheels. 

The  operating  equipment  consists  of  four  General  Electric- 
58  railway  motors,  geared  for  30  miles  an  hour  on  level  track, 
two  K-6  General  Electric  controllers,  one  AA-i  Christensen 
double-end  air  brake,  and  Pullman  style  emergency  hand  brake. 

FROM  NEW  YORK  TO  BOSTON  BY  TROLLEY 

All  of  the  gaps  in  the  electric  railway  system  between  New 
York  and  Boston  have  been  filled  with  the  exception  of  one 
about  4  miles  in  length,  between  Cheshire  and  Milldale,  in 
Connecticut,  just  north  of  New  Haven.  In  making  the  trip  the 
running  time  from  New  York  City  Hall  to  Park  Street,  in 

Boston,  is  20  hours  and  5 
minutes  for  the  distance 

of  254  miles,  or  an  aver- age of  about  12^  m.  p.  h. 
The  fare,  if  the  passenger 
takes  full  advantage  of 

-Elecliic  Railways  w.'lv^fiim; 
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ELECTRIC  RAILWAYS  NEW  YORK  ana  NEW  HAVEN Cupynghl,  1902.  Wliite  &  Warner. 
Electric  Railways 

HARTFORD  and  GREENFIELD 

The  information  and  photographs  for  this  article  were 

furnished  through  the  courtesy  of  John  A.  Beeler,  vice-presi- 
dent and  general  manager  of  the  Denver  City  Tramway 

Company. 

The  St.  Louis  Transit  Company,  of  St.  Louis,  Mo.,  carried 

almost  as  many  people  Sunday,  June  7,  as  on  World's  Fair 
Dedication  Day.  The  records  were :  To  the  river  front, 
200,000 ;  to  Creve  Coeur  Lake,  20,000 ;  to  Shaws  Garden, 
30,000;  to  Forest  Park  Highlands,  20,000;  to  Delmar  Garden, 
20,000;  to  the  baseball  park,  12,000;  to  roping  contest,  6000; 
along  Broadway,  north  and  south,  90,000;  over  other  lines, 
150,000.  The  traffic  was  constant  during  the  day,  and  almost 
equally  distributed  over  the  city. 

the  transfer  ticket  privileges  along  the  route,  is  $2.85,  against 

$5  by  the  steam  railroad.  In  both  of  these  calculations  it  is 
assumed  that  the  passenger  uses  the  steam  cars  of  the  New 
York,  New  Haven  &  Hartford  Railroad  between  Cheshire  and 
Southington,  a  distance  of  6]^  miles,  for  which  a  fare  of  20 
cents  is  charged. 

So  much  has  been  published  in  the  daily  papers  and  popular 
magazines  of  the  possibilities  of  through  traffic  between  New 
York  and  Boston  and  the  adjoining  sections  that  four  maps  are 
published  herewith  showing  the  electric  railways  in  operation, 
those  proposed  and  under  construction  and  the  steam  railroads. 
The  maps  were  compiled  and  are  published  in  this  paper 

through  the  courtesy  of  White  &  Warner,  of  Hartford,  pub- 
lishers of  a  manual,  "Trolley  Trips  Through  Southern  New 

England/'  from  which  has  been  taken  the  information  in  r^- 
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gard  to  fares  and  running  time  given  here.  The  maps  have 
been  brought  up  to  date  and  show  the  status  of  the  different 
railways  at  the  beginning  of  the  present  season. 

A  book  of  this  kind  must  be  of  great  assistance  to  trolley 

excursionists,  and  has  undoubtedly  had  an  influence  in  increas- 
ing this  class  of  business  on  the  roads  in  Southern  New  Eng- 

land. This  paper  recently  called  attention  to  the  importance 
of  giving  through  travelers  information  of  this  kind  in  case 

THE  COST  OF  HIGH  TENSION  LINES 

ELECTRIC  RAILWAYS   BRIDGEPORT  and  WORCESTER     Copyright,  1902.  White  &  Wamer. 

any  attempt  was  made  to  cater  for  through  business,  and  it  is, 
perhaps,  somewhat  strange  that  similar  manuals  descriptive  of 
ether  sections  of  the  country  have  not  been  published. 

The  uses  to  which  abandoned  street  cars  arc  put  continue  to 
multiply.  Out  in  San  Francisco  there  is  a  village,  the  principal 
residences  of  which  are  made  up  of  street  cars.  In  Kansas  City 
the  car  on  which  Hugh  J.  McGowan,  now  of  the  Indianapolis 
Street  Railway  Company,  acted  as  driver,  has  been  converted 
into  a  lunch  wagon.  In  St.  Louis  a  cobbler  uses  a  car  as  a  shop. 

But  a  particularly  nf)vel  use  is  being  made  of  a"car  in  New 
York,  where  one  has  been  fitted  up  by  an  evangelist  as  a  meet- 

ing house.  The  trucks  of  the  car  have  been  removed,  the 
windows  curtained  and  the  floor  carpeted.  The  car  will  hold 
33  people  in  adtlition  to  a  small  organ,  a  piano  and  a  concertina. 

The  cost  of  high-tension  power  transmission  lines  is  a  func- 
tion of  many  variable  quantities.  Among  these  are  locality,  line 

potential,  quantity  of  power  to  be  transmitted  and  future  growth 
of  business  considered,  all  more  or  less  complex  in  their  in- 

fluence upon  the  investment  per  mile  required.  Again,  the  dis- 
tribution of  the  power  and  necessity  of  providing  for  special construction  at  transformer 

or  line  transfer  stations, 
which  may  exist  between  the 
various  step-up  and  step- 
down  points,  does  not  add  to 
the  simplicity  of  the  prob- 

lem. The  following  estimate, 

however,  made  by  a  promi- 
nent engineer  for  a  proposed 

transmission  line  in  the  Mid- 
dle West,  may  be  of  interest 

as  well  as  useful  in  other  pre- 
liminary calculations. 

The  power  to  be  trans- mitted was  15,000  kw,  30 

miles  at  40,000  volts.  Con- 
tinuous service  being  vitally 

important  he  decided  to  erect 
two  separate  pole  lines  to  try 
to  avoid  all  possible  inter- 

ruptions. The  cost  of  the 
right  of  way,  which  is  75  ft. 
wide  and  30  miles  long,  aver- 

ages, say,  $10  per  acre,  if  pur- 
chased before  the  communi- 

ties through  which  it  passes 
awake  to  the  opportunities  of 
money  making  which  the 

power  company's  plans create.  The  total  cost  of  the 
right  of  way  is,  then,  $2,720, 
or  in  round  numbers  $90  per 
mile  of  double  transmission 
line. 

Assuming  forty-five  cedar 
poles  per  mile  of  single  line, 
varying  from  40  ft.  to  60  ft. 
in  length,  they  may  be  ex- 

pected to  cost  not  over  $10  on 
the  ground,  if  the  timber 
regions  are  not  too  far  away. 
The  total  cost  of  getting  all 

the  poles  for  both  lines  on  the 
ground  will  then  be  about 

$27,000.  Allowing  fifty  oiled 
white  pine  cross-arms,  8  ft.  x 

6  ins.  X  6  ins.,  at  75  cents  each,  delivered  on  the  ground  per 
mile  of  each  line,  we  have  a  cost  of  $2,250  for  the  total  of  this 
item  in  the  30-mile  run.  For  both  lines  a  total  of  300  iron  pins 
and  brackets  per  mile  will  be  required,  costing,  at  25  cents 
each,  $2,250  in  all.  The  line  will  require  150  insulators  of  the 
high-tension  14-in.  pattern  per  line  per  mile,  allowing  the  cost 
of  each  assemliled  to  be  $1.75.  In  the  30  miles  this  item  tiicn 

runs  up  to  $15,750.  Wooden  braces  allowed,  at  fifty  per  nn'le 
of  single-transmission  line,  including  bolts,  at  40  cents  apiece, 
amounts  to  $r,200  in  total. 

Figuring  on  twenty-five  struts,  varying  in  lengtli  from  25  ft. 
to  30  ft.,  with  bolts,  per  mile  of  single  line  at  $5  each,  we  have 
$7,500  invested  in  this  item.  Guys  and  anchoring  material,  at 
$100  per  mile  of  double  line,  should  be  liberal,  and  will  add 

$3,000  to  the  estimate. 
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If  tlie  copper  required  is  No.  00  B.  &  S.  standard  hard-drawn 
wire,  tlie  cost  of  i  mile  of  tlirec-phase  circuit  or  3  miles  of  wire, 
jjlus  4  per  cent  sag,  is,  at  16  cents  per  pound,  $1,070.40.  The 
total  wire  cost  for  30  miles  of  douhle  three-ijhase  line  thus 

conies  to  $64,224.  Tie  wire,  .\'o.  2  ]].  &  S.,  may  amount  to  $24 
per  mile,  or  $720  in  all,  if  30  ins.  are  allowed  per  insulator. 

The  labor  cost  of  erecting  fort3'-five  poles  and  fixtures  may 
be  liberally  estimated  at  $6  per  pole,  or  $270  per  mile  of  single 
line.  The  total  labor  cost  on  poles  and  fixtures  in  30  miles 
double  transmission  reaches  $16,200.  Allowing  wire  erection  at 

$1.12  per  pound,  or  $75  per  mile  of  three-phase  circuit,  we 

STEPPING-OFF  SIGNS 

The  International  Transit  Company  and  Trans-St.  Marys 
Traction  Company,  of  Sault  Ste.  Marie,  Mich.,  has  put  in  use 
a  novel  method  of  protecting  passengers  and  instructing  them 

in  getting  on  and  off  cars,  as  shown  in  the  series  of  photo- 
graphs herewith  reproduced.  One  of  these  sets  is  placed  in 

each  car. 
The  particular  failing  of  the  public,  even  those  in  the  large 

cities,  in  transgressing  the  well-known  mechanical  principles 
of  stal)ility  in  alighting  from  the  cars  is  too  well  known  by 

NOTICE! 

INCOKRECT-Very  Dangerous! 

These  Photographs  Illustrate  the  Incorrect  and  Correct  Way  of 

Getting  Off  the  Cars.  g.  w.  chance.  Manager. 

THE  RESULT! 

"Wait  Until  Ihe  Car  Slops!! 

CORRECT  WAY  to  Get  Off! 
TACE  ABOUT 

CARD  SHOWING  RIGHT  .\ND  WRONG  W.VY  OF  LE.WING  CAR 

nuist  write  off  $4,500  fur  this  in  getting  at  the  total  cost. 
Tools  may  amount  to  $25  per  mile  of  single  transmission,  or 
$1,500  in  all. 

Allowing  10  per  cent  for  contingencies  adds  $14,879  to  the 
total  cost  of  30  miles  double  transmission,  and,  as  the  summary 

shows,  the  average  cost  per  mile  of  single  three-phase  line 
works  out  as  approximately  $2,728. 

While  these  figures  may  apjK-ar  large  to  builders  of  lower 
voltage  lines  they  are  believed  to  be  representative  of  thor- 

oughly substantial  high-tension  practice  of  the  best  character, 
and  are  on  the  safe  side  for  preliminary  estimates: 

SUMMARY 

Cost  i)er  mile  of 
double  Total 

transmission.  cost. 
Right  of  way  $     go.oo  $  2.700 
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27,000 

Cross  arms                                                   75-00  2,250 
Pins  and  brackets                                             75-00  2,250 
Insulators                                                      525-00  15-750 
Braces  and  bolts                                            40.00  1,200 
Struts                                                               250.00  7.500 
Guys  and  anchorings                                       100.00  3,000 
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64.224 

Tie  wire                                                        24.00  720 
Pole  erection                                                540.00  16,200 
Wire  erection                                               150.00  4.500 
Tools                                                              50.00  1,500 
Miscellaneous,  10  per  cent                               496.00  14.879 

Total   $5,455.00  $1,633.67 

Approximate  cost  per  mile  of  single  three-phase  transmission 
line,  $2,728. 

railway  managers  and  close  observers  to  need  further  comment, 
but  while  two  accidents  happened  to  passengers  getting  off 
backwards  before  the  illustrative  method  was  used,  none  have 

happened  since  these  sfgns  were  used. 
A  reproduction  is  also  given  of  an  advertising  sign  used  by 

TAKE  THE  POPULAR  LINE 
BETWEEN  TTIE  2  dOO». 
FER.R.Y  FORTUNE  LEAVES  POWER  DOCK.  SAULT.  MICH..  AND INTERJNATIONAL  DOCK.  SAULT.  ONTARIO. 

EVERY  30  MINUTES. 
Street  C&ts  Connect  with  Ferry  or\  Both  Sides  ̂   the  Kiver, 

lOc 

INCLUDING  STREET  CAR  FARE  FROM  ANY 
POINT  BETWEEN  SAULT,  MICH,  TO  ANY 

POINT  SAULT.  ONTARIO,  VL\  "FORTUNE" 

10c 

All  Cars  Connect 
With  Ferry. 

All  Cars  Connect With  Ferry. 

CARD  ADVERTISING  ROUTE 

the  company.  Both  signs  are  printed  in  red  and  black  ink. 

The  idea  of  the  photographic  method  used  is  that  of  the  man- 
ager of  the  above  companies,  G.  W.  Chance. 

 ■ 

DATE  OF  THE  NEW  YORK  STATE  CONVENTION 

The  executive  committee  of  the  Street  Railway  Association 
of  the  State  of  New  York  has  fixed  Tuesday  and  Wednesday, 

Oct.  6  and  7,  1903,  as  the  dates  for  holding  its  annual  conven- 
tion at  the  city  of  Syracuse,  N  .Y. 
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M.  C.   B.   TRUCK    FOR  BROOKLYN  ELEVATED    RAILWAY  out  of  square.    The  iK.lsters  arc  of  fnro«l  slccl.  X  ins.  wi.le
,  au.l 

  supported  from  llie  inside  of  the  transoms  l)y  forced  steel  hnks 
.\nnf>inieement  was  made  in  a  recent  issue  of  the  award  made  in  one  piece, 

of  an  (jrck'r  bv  the  Brooklyn  Rapid  Transit  Company  to  the  The  motor  suspension,  which  is  especially  well  shown  in  the 

FIG.  l.-SIDE  VIEW  OF  TRUCK 

Pcckham  Manufacturing-  Company  for  all  of  the  trucks  to  he 
used  under  the  new  convertible  cars  on  the  Brooklyn  elevated 

lines.  The  car  was  described  in  the  issue  of  May  30,  and  par- 
ticulars will  now  be  given  of  the  truck.  It  is  of  a  new  type 

known  as  Peckham's  High  Speed  M.  C.  B.  "Brooklyn  Special," 

end  view,  is  suspended  from  the  transom  bars  and  is  provided 
w  ith  spiral  springs. 

The  sizes  of  the  arch  bars  or  truss  members  of  this  truck  are 

regulated  in  size  according  to  the  weight  of  the  car  body  and 
load  to  be  carried.    Its  weight  will  depend  upon  the  dimensions 

FIG.  2.— SIDE  ELEVATION  OF  TRUCK 

and  contains  several  novel  features  which  are  worthy  of  atten- 
tion. 

The  side  frames  are  of  the  well-known  Beckham  combination 
type,  and  consist  of  a  combination  with  two  eciualizing  bars, 
of  a  center  truss  frame  rigidly  secured  to  the  pedestals 
and  top  frames,  forming  an  extra  strong  construction. 
This  condjination,  it  is  claimed,  gives  a  double  factor 
of  safety,  as  the  center  frame  alone  is  sutficiently 
strong  to  carry  the  weight  of  the  car  without  the  aid  uf  ̂ 
double  equalizing  bars  which  are  arranged  on  each  l^HZTJZ 
side  of  the  pedestals.  t-^rL^™ 

The  transom  bars  are  steel,  and  of  angle-bar  shape, 
secured  rigidly  to  the  top  frame  and  to  the  center  arch 
bars.  The  top  frames  and  transom  bars  are  rigidly 
secured  to  each  other  by  a  center  steel  plate  gusset 
which  makes  a  rigid  center  brace  that  prevents  the 
truck  from  getting  out  of  alignment. 

The  top  frames  extend  around  the  truck,  but  are  de- 
pressed at  the  enfls  to  acconumidate  the  car  steps. 

They  are  ])rovided  at  the  corners  with  gussets,  firndy  secured  in 
place  by  machine-fitted  bolts  that  keep  the  frames  from  getting 

and  axles,  and  will  range  from of  the  truss  bars  and  whec 

7000  lbs.  to  11,000  lbs. 
The  journal  l)oxes  are  M.  C.  B.  standard  pattern 

ard  M.  C.  B.  iournal.   The  axles,  5  ins.  to  7  ins.  in  ( with  stand- 
liameter,  as 

I'lC 
.  -  JJETAIL  OF   IIRAKE  HANGER 

specified,  and  the  wheels,  from  33  ins.  to  36  ins.. 

The  pedestals  are  senn'-stecl  and  machine  fitted 

as  re(|uired. where  they 



912 
STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  25. 

come  in  contact  with  the  journal  boxes  and  top  frames.  All 
bolts  are  machined  to  an  exact  size,  and  driven  into  reamed 
holes. 

The  brakes  are  of  inside  construction,  and  provided  with  the 

Taylor  non-chattering  brake  hanger.  This  is  shown  clearly  in 
Fig.  4,  in  which  A  is  the  truck  transom  channel ;  B,  the  transom 
gusset ;  C,  the  bracket  supporting  the  brake  link ;  D,  the  rocker 
for  the  movement  of  the  link ;  E,  the  brake  link  for  taking  up 

the  wear  of  the  castings ;  F,  the  brake-link  sleeve  to  keep  the 
shoe  and  head  in  position,  and  G  is  the  brake  head  itself. 

The  carrying  capacity  of  each  truck  (with  a  safety  factor  of 
six)  is  40,000  lbs.,  or  80,000  lbs.  per  car. 

 ♦♦♦  

NEW  TRANSFER  TICKET  IN  WASHINGTON 

On  June  i,  1903,  the  Washington  Railway  &  Electric  Com- 
pany, of  Washington,  D.  C,  put  into  use  a  new  style  of  trans- 

fer ticket  which  has  one  entirely  unique  feature.  As  shown 

in  the  reproduction  printed  herewith,  this  consists  of  a  body- 
portion  and  a  pair  of  detachable  coupons,  one  coupon  light  and 
the  other  dark,  the  former  indicating  ante-meridian  and  the 
latter  indicating  post-meridian.  When  the  ticket  is  to  be  used 
in  the  forenoon,  the  p.  m.  coupon  is  detached;  when  used  in  the 
afternoon  the  a.  m.  coupon  is  detached.    The  appearance  of  the 
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NEW  TRANSFER  TICKET  USED  IN  WASHINGTON 

transfer  when  the  a.  m.  coupon  is  detached  is  very  different 
from  its  appearance  when  the  p.  m.  coupon  is  detached,  as  can 
be  seen  from  the  illustration  shown.  It  is  in  this  marked  dif- 

ference of  the  appearance  of  the  a.  m.  and  p.  m.  transfers  that 
the  value  of  the  ticket  exists,  as  the  conductor  to  whom  it  is 

presented  can  tell  at  a  glance  whether  it  is  good  for  the  fore- 
noon or  for  the  afternoon. 

It  will  be  noticed  that  the  a.  m.  coupon  is  next  to  the  stub  of 
the  pad.  When  the  ticket  is  to  be  used  in  the  forenoon,  the 
conductor  detaches  the  afternoon  coupon  preferably  at  the  be- 

ginning of  each  trip  when  it  can  be  done  by  him  without  incon- 
venience or  loss  of  time.  When  the  ticket  is  to  be  used  in  the 

afternoon  the  a.  m.  coupon  is  allowed  to  remain  on  the  stub  of 
the  pad,  thereby  causing  no  more  inconvenience  to  the  con- 

ductor than  with  the  ordinary  transfer. 
The  simplicity  of  the  ticket  is  such  as  to  recommend  it;  the 

fact  of  its  being  good  in  the  forenoon  or  the  afternoon  being 
settled  once  for  all.  The  conductor  issuing  the  transfer  cannot 
possibly  make  a  mistake,  the  person  accepting  it  can  see  with- 

out any  trouble  that  it  is  correct,  the  conductor  receiving  it 
can  tell  with  the  merest  glance  whether  it  is  good  for  the  fore- 

noon or  the  afternoon,  and  the  counter  in  the  office  is  reheved 
cf  the  examination  of  the  ticket  to  this  extent.  The  balance 

of  the  ticket,  by  the  elimination  of  the  customary  light  and  dark 
places  for  designating  a.  m.  and  p.  m.  respectively,  becomes  a 
great  deal  plainer  than  before,  making  the  liability  of  error  in 
punching  in  other  respects  much  less. 

All  practical  railroad  men  realize  that  it  is  impossible  at 
times  for  even  the  best  of  conductors  to  make  a  critical  ex- 

amination of  the  transfers  tendered  them.  They  will  also  agree 
that  many  times  when  conductors  could  make  such  an  examina- 

tion of  their  transfers  if  they  so  desired,  they  fail  to  do  so ;  and, 

again,  it  will  be  admitted  that  owing  to  the  great  liability  of 
error  on  the  part  of  conductors  in  punching  the  transfer  the 

conductor  accepting  it  must  use  more  or  less  discretion  in  re- 
fusing to  accept  a  transfer  not  properly  punched.  Anything, 

therefore,  is  a  marked  improvement  that  simplifies  the  work  of 

the  conductor  and  lessens  chances  of  error  on  his  part,  espe- 
cially in  so  important  a  detail  as  the  distinguishing  of  a  ticket 

good  in  the  forenoon  from  one  good  in  the  afternoon. 
It  is  thought  that  the  abuse  of  holding  over  morning  trans- 

fers until  the  evening  on  the  part  of  the  public  and  the  trading 

of  transfers  on  the  part  of  conductors  will  be  materially  less- 
ened by  the  use  of  this  new  ticket.  Just  how  much  loss  this 

actually  is  cannot,  of  course,  be  determined,  but  enough  in- 
stances have  been  brought  to  the  attention  of  railroad  com- 

panies of  the  misuse  of  transfers  in  this  way  to  justify  the 
belief  that  the  slightly  increased  cost  of  this  transfer  will  be 
much  more  than  offset  by  the  saving  effected  by  its  use. 

This  transfer  was  invented  and  has  been  patented  by  W.  F. 
Ham,  comptroller  of  the  Washington  Railway  &  Electric 
Company,  and  while  he  is  inclined  to  be  conservative  and 
await  the  actual  results  from  the  tise  of  the  ticket,  still  he 

believes  it  to  be  a  step  in  the  right  direction.  While  not  claim- 
ing it  is  a  cure  for  all  the  evils  attendant  upon  the  misuse  of 

transfers,  he  thinks  it  a  good  thing  so  far  as  it  goes,  and  be- 
lieves that  by  making  the  difference  so  plain  between  the 

morning  and  evening  transfer  it  is  a  marked  improvement  over 
anything  now  in  use.  Of  course,  the  a.  m.  and  p.  m.  coupons 
can  be  distinguished,  if  preferred,  by  the  use  of  these  letters 
printed  separately  over  the  face  of  the  coupon  instead  of  having 

one  coupon  light  and  the  other  dark.  The  ticket  is  being  manu- 
factured by  the  Globe  Ticket  Company,  of  Philadelphia. 

OLD  ELECTRIC  CARS  IN  JAPAN 

Charles  W.  Wason,  of  Cleveland,  widely  known  in  street 
railway  affairs,  is  making  a  trip  around  the  world.  During  his 
stay  at  Tokyo,  Japan,  early  in  April,  and  while  riding  over  the 

FIGS,  I  AND  2,-OLD  C.A^S  IN  JAPAN 
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Anamori  Railway,  Mr.  Wason  saw  an  electric  car  of  somewhat 
ancient  type  which  greatly  interested  him  on  account  of  its 
excellent  condition  after  so  many  years  of  service.  He  writes 
that  the  interior  of  the  car  is  just  as  it  left  the  car  works — the 
varnish  a  little  richer  with  age.  The  car  was  one  of  several 

built  by  the  J.  G.  Brill  Company  for  the  Sprague  Electric  Com- 
pany in  1888.  The  following  year  other  cars,  similar  to  that 

shown  in  Fig.  2,  were  purchased  by  the  Tokyo  Electric  Light 
Company,  and  have  been  in  operation  ever  since. 

The  photograph,  which  is  reproduced,  was  sent  from  Tokyo 
by  Mr.  Wason.  The  gentleman  whose  hands  are  on  the  brake 
and  controller  handles  is  Mr.  Fujioka,  electrical  engineer  of 
the  new  electric  road  being  built  in  Tokyo ;  on  the  step  is  Mr. 
Arita,  general  manager  of  same  road ;  standing  at  the  side  of 
car  is  Mr.  Tachikawa,  president  of  the  Anamori  Railway.  Mr. 
Wason  expects  to  return  to  this  country  in  September. 

A  REVERSIBLE  SEAT  WITH  DOUBLE  FOOT  REST 

A  new  reversible  seat  in  which  the  manufacturers  take  con- 
siderable pride,  and  which  seems  to  be  proving  extremely 

popular  with  street  railway  companies  ordering  new  cars,  is 
the  reversible  seat  with  double  foot  rest,  made  by  the  St.  Louis 

REVERSIBLE  SEAT  WITH   DOUBLE  FOOT  REST 

Car  Company.  The  accompanying  engraving  from  a  photo- 
graph gives  a  clear  idea  both  of  the  arrangement  and  the 

mechanism  of  this  seat.  The  foot  rest  is  connected  by  rack  and 
pinion  with  movement  of  the  back  of  the  seat,  so  that  the  proper 
foot  rest  is  always  down  and  the  other  one  lifted  entirely  clear 
of  the  floor,  so  that  the  floor  is  not  unnecessarily  obstructed. 
This  has  several  advantages,  among  which  may  be  mentioned 
the  much  greater  ease  with  which  the  car  floor  can  be  swept, 
and  the  fact  that  there  is  room  under  the  seat  for  small  pack- 

ages or  baggage  which  a  passenger  may  have,  which  room 
would  not  be  available  if  the  foot  rests  were  fixed. 

 ♦^♦^  

On  June  3  three  masked  men  boarded  a  suburban  car  running 
east  from  East  St.  Louis,  robbed  the  motorman  and  killed  the 

conductor,  who  went  to  the  motornian's  assistance.  There 
were?  only  a  few  passengers  in  the  car.   The  robbers  escaped. 

IMPROVEMENTS  ON  THE  PORTSMOUTH,  KITTERY  AND 
YORK  STREET  RAILWAY 

In  a  few  days  through  cars  will  be  running  between  Dover, 
Me.,  and  York  Corner,  by  way  of  Eliot,  and  from  Eliot  to 
Kittery.  The  operating  company  will  be  the  Portsmouth,  Kit- 
tery  &  York  Street  Railway,  and  the  schedule  speed  of  the  cars 
on  the  former  line  20  m.  p.  h.  The  power  station  of  this  road 
is  located  at  tidewater  on  Kittery  Point,  and  it  is  now  being 

extended  by  the  addition  of  two  200-hp  Hodge  boilers,  each  72 
ins.  diameter  and  21  ft.  6  ins.  long.  The  present  boiler  plant 
consists  of  three  vertical  Dillon  boilers  of  125  hp  each.  The 
generators  are  belted  to  horizontal  engines  as  follows : 

One  General  Electric  six-pole,  225-kw,  425  r.  p.  m.,  550-volt 
generator,  to  a  400-hp  Erie  City  Iron  Works  four-valve,  21-in. 
X  21-in.  engine;  one  General  Electric  six-pole,  iio-kw,  600 
r.  p.  m.,  550-volt  machine,  to  one  ii-in.  x  19-in.  x  14-in.  150-hp 
engine;  and  another  General  Electric  six-pole,  225-kw  ma- 

chine, belted  to  a  250-hp  Ball  &  Wood  12-in.  x  22-in.  x  i6-in. 
engine.  There  are  three  generator  and  two  feeder  panels  in  the 
switchboard,  and  the  stack  is  85  ft.  high  and  of  brick.  The 
boiler  feed  pumps  are  4-in.  x  6-in.  x  4-in.  Worthington  type, 
and  a  Worthington  air  pump  and  jet  condenser  is  connected  to 
the  exhaust  pipe  of  the  compound  engines.  Coal  costs  about 
$5.85  per  ton  delivered  at  this  station,  and  the  steam  economy 
of  the  compound  engines  is  about  20  lbs.  per  hp-hour.  Com- 

plete records  are  kept  daily  by  the  engineer. 
The  opening  of  the  new  line  from  Dover  to  York  Corner  has 

called  for  the  building  of  a  new  sub-station  at  the  Corner,  and 
the  installation  of  a  250-kw  Westinghouse,  60-cycle  rotary 
converter.  Foundations  are  ready  for  the  machine,  which  will 

be  supplied  with  current  from  a  transformed  13,000-volt,  three- 
phase  line  leading  to  the  station  of  the  Dover  Light  &  Power 

Company,  in  Dover.  The  sub-station  is  a  neat  one-story  little 
house  with  a  green  shingled  roof. 
A  storage  battery  is  located  at  the  Long  Beach  car  house 

in  the  basement,  and  consists  of  220  cells  of  the  Electric 

Storage  Battery  Company's  type-'T-g"  cells,  rated  at  160 
amps.,  on  the  one-hour  discharge  basis.  This  battery  floats 
upon  the  line  and  charges  or  discharges  with  light  or  heavy 
load  respectively. 

A  new  No.  0000  B.  &  S.  feeder  is  to  be  run  from  the  Kittery 
Point  power  station  to  Eliot  via  Greenacre,  and  the  further 
development  of  traffic  and  new  routes  will  probably  call  for  a 
new  sub-station  near  Eliot  in  the  future.  In  that  event  alter- 

nating-current machinery  may  be  installed  at  Kittery  Point 
station  for  high-tension  transmission. 

The  trolley  ride  from  Kittery  to  York  Beach  is  far-famed 
as  one  of  the  finest  scenic  marine  routes  in  this  country.  The 
distance  is  about  16  miles,  and  it  is  covered  in  hours  in 
summer  and  in  1%  hours  in  winter.  At  present  cars  will  run 

every  half-hour  from  Kittery  toward  York,  alternate  cars 
stopping  at  Sea  Point  and  returning.  The  summer  schedule 
will  soon  be  put  in  force,  and  calls  for  through  cars  every 
thirty  minutes  from  Kittery  to  York  Beach. 

The  rolling  stock  is  liberally  proportioned  between  open  and 

closed  cars,  the  former  being  mostly  long  double-truck  equip- 
ments, with  two  side  steps  and  a  seating  capacity  of  about 

sixty-five.  The  motor  equipments  are :  Two  General  Electric 
"67"  two-motor;  seven  Westinghouse  No.  49  two-motor;  one 
Westinghouse  No.  69  four-motor,  and  five  Westinghouse  12-A 
equipments.  The  road  has  four  regular  cars  in  service  between 
Kittery  and  York,  and  a  combination  mail  and  express  car, 
which  makes  four  round  trips  daily  between  Kittery  and  York 
Beach.  There  are  also  three  flat  cars  equipped  with  motors, 
for  heavy  material  handling  and  general  construction  work, 

and  two  Taunton  snow-plows. 
W.  G.  Meloon  is  superintendent  of  the  road,  and  S.  E. 

Woodbury  chief  engineer  of  the  Kittery  Point  power  station. 
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THE  RELATIONS  WITH  EMPLOYEES* 

BY  ARTIIUK  WILJ.IAMS 

I'aitlilul  and  Cdntimions  service  lias  a  (|iialily  of  luUirc  value 
v.hicli  cannot  be  immediately  defined,  and  for  which  full  conipeii- 
salion  cannot  always  be  given,  in  the  usual  acceptation  of  the  term. 
The  good-will  of  an  establishment  offers  an  illustration  of  this 
suggestion.  Frequently  good-will  is  a  large  percentage  of  the 
total  assets;  it  is  obtained  only  through  considerate  and  faithful 
service:  it  cannot  be  secured  where  nothing  more  than  perfunctory service  is  rendered. 

Larger  recognition  is  now  given  to  this  element  of  futurity  than 
at  any  time  in  the  past.  This  is  evidenced  by  the  increased  e.xtent 
to  which  employers  are  interesting  themselves  in  the  iicrma- 
neiit  wcllare  of  tlieir  employees.  Some  aim  to  make  their  manu- 

facturing plants  attractive  by  comfortable  surroundings,  good 
sanitary  arrangements,  as  much  light  and  as  little  noise  and  vi- 

bration as  possible,  with  recreation  and  assembly  rooms,  libraries 
;ind  well-apiK)intcd  dining-rooms.  Oftentimes  the  dining-rooms 
arc  maintained  without  profit  or  with  some  loss.  Healthy,  cheer- 
inl,  well-fed  employees  work  better  and  faster,  and  in  them  the 
elements  arc  absent  which  make  for  discontent  and  trouble.  Some 
employers  assist  in  building  homes:  some  pay  for  life  insurance, 
an  excellent  form  of  saving:  some  encourage  part  ownership — as 
indicated  by  the  recent  action  of  the  United  States  Steel  Corpora- 

tion: some,  like  the  Pennsylvania  and  B.  &  O.  railroads,  encour- 
age the  organization,  and  assist  in  the  management,  or  relief  and 

benefit  associations:  some,  like  the  Pennsylvania  Railroad,  go  a 
step  further  and,  after  a  stated  term  of  continuous  service,  provide pensions  for  life. 
Of  the  methods  examined,  that  seems  to  be  the  best  under 

whiclithe  employees  provided  their  own  relief  and  benefit  funds,  and 
llie  eniidoyer  the  required  pensions.  It  is  proper  to  expect  every 
one  to  save  something  to  meet  the  contingencies  of  sickness,  and 
carry  some  measure  of  life  insurance,  but  the  employer,  as  a  rule, 
can  fairly  be  asked  to  provide  for  those  who  have  given  in  his service  the  best  and  greater  part  of  their  lives. 

By  contributing  to  a  general  fund  approximately  3  per  cent  of 
his  income,  an  employee  can  insure  himself  in  illness  to  the  extent 
of  half  his  income  for  a  considerable  period  of  the  year,  and  in 
addition  lie  can  carry  approximately  $500  of  life  insurance.  And, 
usually,  it  will  be  found  that  employees  who  have  served  con- 

tinuously fr<:.ni  twenty-five  to  thirty-five  years  can  be  pensioned 
to  the  extent  of  a  quarter  or  a  third  of  their  salary  at  a  net  cost 
ol  less  than  I  per  cent  of  the  usual  pay-roll. 

Insiir.ince  of  $300  or  $500  may  not  seem  large,  unless  contrasted 
with  the  usual  practice  of.  and  I  might  add  the  usual  receipts 
from,  "passing  the  hat"  on  the  death  or  illness  of  a  fellow  worker. Existing  systems  designed  for  the  relief  and  benefit  of  the  em- 

ployees of  some  of  our  American  corporations  may  be  of  interest to  the  association : 

THE   MEI  K(JJ.'(_)LITAX   .STREET    R.MLW  AY    c;(J.Ml'AXV,  OE NEW  YORK 

The  employers  of  the  iNletropolitan  Street  Railway  Company pay  into  their  own  organization  50  cents  monthly,  and  receive  in 
the  event  of  sickness  $1  daily  for  not  more  than  ninety  days  in  any 
year,  and  in  the  event  of  death  the  heirs  are  paid  $300:  the  com- 

pany has  recently  agreed  to  retire  on  life  pensions,  at  the  age  of 
70.  all  employees  who  have  been  twenty-five  years  or  longer  in  its 
service,  and  to  give  them  optional  retirement  at  the  age  of  Og; 
the  pension  given  is  25  per  cent  of  the  average  salary  or  wages  re- 

ceived during  the  preceding  ten  years,  and  increases  at  the  rate 
ol  I  per  cent  for  each  additional  year  of  service  until— I  under- 

stand— it  reaches  a  maximum  of  35  per  cent. 

THE  CONSOLIDATED  G.\S  COMPANY  OF  NEW  YORK 

The  Consolidated  Gas  Company,  of  New  York  Citv,  through an  organization  of  its  employees,  has  two  plans  in  operation— one 
relating  to  sick,  the  other  to  death  benefits.  An  employee  may 
take  one  or  both,  at  his  option.  The  sick  benefits  cost  30  cents 
monthly,  and  in  the  event  of  illness  $6  weekly  are  paid  during  a maximum  period  of  twelve  weeks,  after  which  the  medical  attend- 

ance is  continued  without  charge.  The  death  benefit  requires  a 
monthly  payment  of  50  cents,  and  in  the  event  of  death.  $300  are 
paid  to  the  family  or  legal  heirs.  The  Consolidated  Gas  Company has  recently  agreed  to  contribute  to  each  system  50  cents  for  each dollar  contributed  by  the  employees. 

*  Abstract  of  paper  read  at  tlie  convention  of  the  National  Electric  Light Association  at  Chicago,  May  26-28,  1903. 

THE  UNITED  STATES  STEEL  CORPORATION 

Forty-five  thousand  shares  of  preferred  stock  at  the  par  value  of 
.$100.  now  paying  7  per  cent,  were  purchased  by  the  corporation 
and  sold  to  the  employees  at  $82.50  a  share.  One-sixth  of  the 
total  of  168,000  employees  subscribed  for  the  stock  twice  over- 
showing  the  interest  taken  in  this  movement.  The  stock  is  to  be 
liaid  for  by  instalments,  and  a  bonus  is  to  be  paid  to  those  still 
holding  their  stock  and  continuing  in  the  service  of  the  corpora- 

tion during  a  period  of  five  years.  Arrangements  are  to  be  made 
tor  a  second  stock  distribution  of  the  same  order,  and  a  bonus  is 
promised  for  the  second  five-year  period,  but  the  amount  is  not 
stated.  In  addition  the  directors  have  agreed  to  set  apart  yearly  I 
per  cent  of  the  earnings  in  excess  of  $80,000,000.  and  one-fifth  of  i 
per  cent  for  each  additional  $10,000,000  as  a  fund  to  be  awarded 
to  the  ofiicials  and  men.  who.  in  the  judgment  of  the  directors, 
liest  deserve  it.  This  sum  is  not  to  be  distributed  pro  rata,  but  as 
;t  reward  of  individual  merit. 

THE  ILLINOIS  CENTRAL  R.MI.KO.M)  t(),MI'.\.\Y 
A  somewdiat  similar  method  of  interesting  the  employees  of  .lie 

Illinois  Central  Railroad  was  adopted  some  years  ago.  A  shor\ 
({notation  from  a  circular  letter  of  Stuyvesant  Fish,  president 
of  the  railroad  company,  will  explain  the  method  adopted: 
"On  the  first  day  of  each  month  the  company  will  quote  to  cmiiloyec>, 

throngli  the  heads  of  their  departments,  a  i)riee  at  which  their  aiiplications 
will  be  accepted  for  the  purchase  of  Illinois  Central  shares  during  that  month 
An  employee  is  offered  the  privilege  of  subscribing  for  one  share  at  a  time, 
payable  by  instalments  in  sums  of  $.5  or  any  multiple  of  $5,  on  completion  of 
Avhich  the  company  will  deliver  to  him  a  certificate  ot  the  share  registered  in 
his  name  on  the  books  of  the  company.  He  can  then,  if  he  wishes,  begin 
the  purchase  of  another  share  on  the  instalment  plan.  The  certificate  of  stock 
is  transferable  on  the  company's  books,  and  entitles  the  owner  to  such  divi- 

dends as  may  be  declared  by  the  board  of  directors  and  to  a  vote  in  their 
election. 
"Any  officer  or  employee  making  i>ayments  on  this  plan  will  be  entitled  to 

receive  interest  on  his  deposits,  at  the  rate  of  4  per  cent  per  annum,  during 
the  time  he  is  paying  for  his  share  of  stock,  provided  he  does  not  allow 
twelve  consecutive  months  to  elapse  without  making  any  payment,  at  the 
expiration  of  which  ]3eriod  interest  will  cease  to  accrue,  and  the  sum  at  his 
credit  will  be  returned  to  him  on  his  application  therefor." 

On  June  30.  igoo.  3.090  shares  of  the  connjany's  stock  had  been ]iurchased  and  paid  for  under  this  plan:  the  average  cost  to  the 
jnirchaser  being  $98.13.  and  the  market  price  at  the  time  being 
!?i  16  per  share. OTHER  METHODS 

I  lia\  e  been  told  that  the  Krupps.at  Essen,  Germany,  in  addition 
to  very  liberal  provision  for  the  comfort  of  their  employees — one 
feature  being  a  clubhouse  splendidly  equipped — guarantee  that 
after  reaching  a  certain  age,  with  good  record  of  service,  they 
shall  be  retired  with  an  annual  pension  and  a  small  house  in  which 
to  live.  The  pension  and  the  use  of  the  house  are  continued  to 
the  widow  in  the  event  of  the  decease  of  her  husband.  A  firm  in 
New  York  City,  in  addition  to  paying  a  high  rental  premium  to 
secure  abundant  natural  light  and  the  use  of  modern  apparatus  of 
every  nature,  insures  its  principal  employees  at  its  own  expense, 
and  assists  them  in  the  purchase  of  homes.  This  is  done  in  the 
belief  that  a  man's  expenses  keep  apace  with  his  income,  and. 
therefore,  by  giving  income  advances  in  the  form  of  annual  pay- 

ments on  insurance  or  property,  a  permanent  saving  to  that  ex- 
tent is  efTected,  and  the  interests  of  the  employees  a -e  more  surely 

identified  with  their  work.  For  example,  this  firm  paid  $500  last 
year  on  a  house  of  one  of  their  foremen,  and  exjiects  to  make  a 
like  payment  this  year  and  hereafter  as  long  as  the  present  re- 

lationship continues. 
DISCIPLINE 

Discipline  is  a  question  that  has  received  a  great  deal  of  recent 
attention,  and  as  one  result  the  causes  for  instant  dismissal  have 
been  largely  reduced  in  number.  Many  of  the  steam  railroads 
maintain  Boards  of  Inquiry,  to  which  appeals  may  be  made  by 
even  those  of  the  lowest  ranks,  though  there  are  certain  causes 
for  instant  dismissal,  which  proven,  have  no  appeal,  such  as  flag- 

rant violation  of  rules,  intoxication,  insubordination,  dishonesty 
and  gross  carelessness  or  negligence. 

Promotion,  if  not  entirely,  largely  depends  upon  previous  record 
and  the  results  of  various  examinations.  So  far  as  practicable,  all 

of  sentiment  or  of  politics  is  eliminated.  Discipline  is  admin- 
istered usually  in  three  ways:  Instant  dismissal;  suspension  from 

work  and  pay  for  a  period  of  ten  to  sixty  days;  reprimand  and 
record  of  deficiency.  The  third  form,  little  known  some  years  ago. 
has  now  almost  superseded  the  other  two. 

THE  BROWN  SYSTEM  OF  DISCIPLINE 

Discipline  by  reprimand  and  record  is  generally  known  as  "The 
Brown  System  of  Discipline."  because  it  was  first  worked  out  by 
George  R.  Brown,  general  superintendent  of  the  Fall  Brook 
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Railway,  of  New  York.  This  method  has  been  referred  to  at 
length  by  A.  D.  Stickney,  president  of  the  Chicago  &  Great  West- 

ern Railway,  in  a  paper  entitled  "A  Study  of  the  Methods  of 
Hiring,  Discipling  and  Discharging  Railway  Employees,"  and some  of  his  remarks  may  be  of  interest  to  the  association.  Mr. 
Stickney  defends  the  Brown  system,  not  from  sentimental  reasons 
nor  chiefly  as  a  promoter  of  the  interests  of  labor — but  in  the  in- 

terests of  the  companies.  He  states  that  the  primary  reason  for 
discipline  should  be  the  improvement  of  the  service,  not  the  pun- 

ishment or  reformation  of  the  man,  nor  primarily  object  lessons 
to  other  men;  that  the  improper  use  of  the  discharge  method  has 

been  "the  vital  spot  of  all  brotherhood  organizations." 
Suspension  from  duty  and  pay  by  the  immediate  employing  of- 

ficer is  also  opposed.  Mr.  Stickney  states  that  suspension  without 
investigation  and  without  any  measure  of  the  degree  of  culpability 
is  almost  always  unfair,  and  is  usually  administered  in  a  spirit  ol 
anger;  the  person  administering  the  punishment  is  usually  the  sole 
judge  of  how  to  make  the  punishment  fit  the  crime,  and  simply 
because  of  the  momentary  condition  of  the  administrator  the 
highest  punishment  is  often  inflicted  for  a  petty  disobedience, 
which  resulted  in  no  serious  consequences. 

The  question  of  who  shall  administer  discipline  is  of  no  less  im- 
portance than  the  form  the  discipline  is  to  take.  The  Brown  sys- 

tem discards  the  idea  of  punishment  and  penalty,  and  maintains 
that  it  is  no  part  of  the  directing  forces  of  the  employer  to  punish 
the  employees;  it  maintains  that  those  forces  should  be  utilized 
solely  for  the  purpose  of  planning  and  intelligently  directing  the 
work.    Upon  this  Stickney  makes  the  following  observations: 

The  basic  idea  of  the  Brown  system  is  the  record  book,  in  which 
a  page  is  devoted  to  the  personal  record  of  every  employee.  The 
book  itself  is  never  shown.  Any  employee  can  get  a  copy  of  his 
personal  record  at  any  time.  Of  this  record  Mr.  Brown  makes 
the  following  observations: 

"In  it  I  write  down  a  brief  statement  of  every  irregularity  for  which  a  man 
is  responsible.  This  record  takes  the  place  of  the  'lay-off'  and  is  dreaded  fully as  much.  The  man  goes  to  work  at  once,  no  one  but  himself  suffers,  and  he 
only  in  reputation  at  headquarters. 
"When  a  man  commences  to  make  a  record  in  the  book  we  call  him  in  and 

talk  to  him.  He  is  reminded  that  if  this  gets  too  long  we  shall  have  to  con- 
sider him  a  failure  for  our  service;  show  him  his  weakness,  and  give  him 

another  chance," 
A  second  important  feature  of  the  Brown  system  is  a  bulletin 

which,  with  the  record  book,  makes  up  the  substance  of  the  plan. 
The  bulletin  is  a  publicly  posted  record  of  every  irregularity  on 
the  road;  it  gives  no  names,  simply  describes  the  accident  or  ir- 

regularity and  then  comments  upon  it  from  the  company's  point of  view,  suggesting  how  the  accident  might  have  been  avoided 
or  how  injurious  it  was  to  the  interests  of  the  company. 
Some  of  the  objects  of  his  method  are  stated  by  Mr.  Brown  to 

be  as  follows: 

"First — To  secure  a  higher  state  of  efficiency.  Strict  discipline  is  essential 
to  successful  operation. 
"Second — To  avoid  loss  of  time  and  wages  of  employees,  which  results  in 

possible  suffering  to  those  dependent  upon  their  earnings.  There  is  also  the 
chance  of  demoralization  by  enforced  idleness. 
"Third — To  avoid  unnecessary  severity  in  the  dismissal  of  an  employee  or 

in  requiring  him  to  serve  a  suspension  for  a  single  offense  that  does  not  re- 
flect upon  his  reputation,  conduct,  capacity  or  future  usefulness. 

"Fourth — To  remove  the  false,  but  too  common,  impression  in  the  minds 
of  employees  that  the  amount  lost  to  them  in  wages  is  a  payment  for  the  h'ss 
in  trouble  caused  the  company. 

"Fifth — To  avoid  frequent  change  in  the  service. 
"Sixth — To  advance  the  etlucation  of  employees  through  the  medium  o' bulletin  notes,  thus  enabling  th.cm  to  avoid  mistakes  made  by  others. 
"Seventh — To  establish  a  feeling  of  security  and  the  confidence  that  faithful 

service  will  be  recognized,  and  rewarded  by  uninterrupted  employment  and 
with  the  certainty  that  reward  and  promotion  will  not  follow  indifferent 
service." AN  INTERESTING  EXAMPLE 

An  interesting  example  is  given  following  the  adoption  n\  the 
Brown  system  on  the  Long  Island  Railroad.  On  a  certain  sec- 

tion, ten  miles  long,  ii6  flagmen  or  gatemen,  each  earning  about 
$40  monthly,  are  in  service.  The  former  practice  was  to  suspend 
these  men  for  delinquencies  for  periods  ranging  from  three  to 
fifteen  days,  and  an  average  of  eight  men  was  required  daily  to 
replace  those  suspended.  After  the  adoption  of  the  discipline 
system  without  suspension,  over  a  considerable  jx-riod,  there  was 
but  one  failure  to  appear  on  time,  and  in  this  instance  the  em- 

ployee overslept.  With  this  method  it  became  unnecessary  to 
send  a  gang  over  the  road  each  morning  lo  replace  the  delin- 
(|uents;  the  men  seemed  willing  to  accept  occasional  suspension, 
but  not  the  risk  of  losing  permanent  employment. 
On  some  roads  the  Brown  system  has  been  extended  so  as  to 

include  demerits  to  dclinciuents  on  the  one  hand,  and  on  the  other 

nu'rits  for  acts  of  heroism  and  for  vwu  nn'nui-  i  \  iilrnccs  of  fidelity 
and  intelligent  interest  to  the  work.    An  cxti'iision  of  this  plan 

also  has  been  tried,  allowing  a  certain  period  of  clean  record  to 
cancel  a  certain  period  of  bad  record.  For  example,  on  one  road 
suspension  of  fifteen  days  or  less  would  be  considered  cancelled 
by  a  perfect  record  of  one  year;  suspension  for  more  than  fifteen, 
but  not  exceeding  thirty  days,  would  be  cancelled  by  a  perfect 
record  of  two  years;  of  thirty  days,  but  not  exceeding  sixty  days, 
by  a  clean  record  for  three  years.  In  some  instances  compli- 

mentary bulletins  are  issued  every  twelve  months,  stating  the 
names  of  employees  who  have  made  a  perfect  reccjrd  for  the  year. 

THE  PENNSYLVANIA  I<AILR(_)AD  COMl'.\i\V 
Of  our  xAmerican  corporations,  the  most  marked  progress  in 

securing  a  method  of  caring  for  the  interests  of  employees  has 
been  made  by  the  Pennsylvania  Railroad  Company,  through  its 

"Voluntary  Relief  Department"  and  "Pension  Department" — 
separate  organizations.  Since  the  organization  of  these  depart- 

ments there  has  been  no  serious  labor  trouble  on  this  railroad, 
though  previously  there  were  a  number  of  disturbances — wide  in 
extent  and  serious  in  nature. 
The  Relief  Department  was  organized  in  1886,  as  the  result  of 

the  evident  need  of  more  efYective  means  for  meeting  distress  in- 
cidental to  sickness  and  death,  than  that  of  soliciting  voluntary 

subscriptions  from  friends  and  associates,  and  is  administered 
through  a  superintendent  appointed  by  the  board  of  directors. 
There  is  also  an  advisory  committee  composed  of  twelve  mem- 

bers, of  whom  six  represent  the  company,  and  si.x  are  chosen  by 
the  Relief  Department  members  from  among  themselves.  To  this 
committee  is  charged  the  responsibility  for  seeing  that  the  de- 

partment is  conducted  in  accordance  with  the  regulations,  which 
are  in  printed  form,  and  of  providing  for  the  care  and  investment 
of  the  relief  funds.  The  general  manager  of  the  company,  by 
virtue  of  his  ofifice,  is  chairman  of  the  committee.  The  superin- 

tendent of  the  department  is  the  secretary  of  the  committee,  and 
the  railroad  company  acts  as  the  custodian  of  the  relief  funds. 

RELIEF  FUND  REVENUES  AND  PAYMENTS 
The  revenues  of  these  funds  are  derived  from  three  sources: 

Dues  from  members;  interest  paid  by  the  company  on  current 
balances;  contributions  by  the  company  to  make  up  deficiencies. 
The  membership  is  entirely  voluntary.  During  the  year  1902  the 
average  monthly  membership  was  63,916;  at  the  close  the  aggre- 

gate membership  was  70,307;  the  relief  fund  account  was  credited 
with  $1,297,187.61;  the  benefits  paid  amounted  to  $1,034,820.98:  the 
balance  at  the  end  of  the  year  was  $262,366.63. 

There  are  three  additional  funds  or  accounts  in  this  department: 

the  "relief  fund  liability  account,"  which  at  the  close  of  the  year 
had  a  credit  of  $120,319,89,  the  "relief  fund  surplus  account"  hav- 

ing a  balance  of  $751,256.25,  and  a  "superannuation  fund,"  which 
in  the  year  of  1902  amounted  to  $40,276.57,  made  up  of  a  small 
balance  and  the  interest  on  the  relief  fund  surplus,  all  of  which, 
with  the  exception  of  $10.20,  was  paid  to  superannuated  employees, 
during  the  year. 

During  the  seventeen  years'  operation  of  the  department  there 
have  been  paid  to  the  employees  in  sick,  accident  and  death  bene- 

fits the  sum  of  $9,884,909.19;  in  addition,  the  company  has  paid 
$2,264,659.63,  of  which  $1,613,457.72  were  expended  for  operating- 
expenses — a  total  of  $12,149,568.82.  The  company,  at  its  own  ex- 

pense, maintains  the  department,  paying  the  salaries  of  those  who 
direct  it,  the  medical  expenses,  furnishes  the  necessary  offices, 

stationery,  etc.  It  is  undoubtedly  ('ue  to  liberal  jjolicy  and 
thorough  organization  that  the  success  oi  the  department  has  been 
so  marked  and  the  results  so  beneficial  to  the  working  forces  of 
the  Pennsylvania  Railroad  Company. 
An  analysis  of  the  benefits  paid  during  the  year  shows  the  fol- lowing: 

CONTRir.UTIONS  Td  K  !•: I .  I  l-', I'  FUNDS Deaths: Number. Insurance  Paid. $158,585.17 

From  natural  causes  
  546 

283.956.8r 
Total   

  859 

$44-'.54i-98 Disablements : 
Number. Benefits  Paid.   1,^.877 

$217,890.05 

374,388.95 
Total   

  5 f. 85.2 
$592,279.00 Total  of  both  death  and  disab lenient 

  .S'./i  1 $i  ,034,820.98 

In  disalilements  the  averai' ;e  (hiration  is,  accii 
leiils  Tg.6  days. 

sickness  18.T  days.    It  will  be noted  th  il  ol  S5()  cU 
■atlis  (luring  the 

year,  31,?,  or  about  36  per  cent,  ri-  uIImI  Ironi  aicideiil:  of  51,852 
disablenieiils,  13,877,  or  about  2()  ]nr  ccnl,  weii  ironi  ai-cideiit.  In 
the  electric  light  industry,  the  accideni  cliiiin--.  wliilc  no!  enlircly 
eliminated,  would  he  largely  rrdnced.   Tlie  lact  llial  in  liolli  (U:;illi 
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and  disablement  benefits  much  the  larger  percentages  result  from 
natural  causes,  shows  that,  while  railroading  may  be  termed  an 
extra-hazardous  occupation,  there  is,  with  all  classes  of  employees, 
every  reason  to  provide  for  illness  and  other  uncontrollable  cir- 
cumstances. 

CONTRIBLTIONS  TO  RELIEF  FUNDS 
Contributions  to  the  relief  funds  are  made  in  accordance  with 

a  graduated  scale,  proportioned  to  the  wages  the  members  earn. 
There  are  five  classes,  the  details  of  each  being  shown  in  the 
following  tabulation,  taken  from  the  regulations  of  the  Voluntary 
Relief  Department,  as  amended  to  Jan  i,  1900.  The  tabulation 
also  shows  the  benefits  received  in  the  event  of  disablement  or  of 
death. 

1st 
2d 3d 

4ih 5th 
Class Class Class Class Class 
A,,y 

$35  or $55  or $75  or 
$95  or 

Rate More More More 
More 

Contribution  per  month — 

$0.75 $1.50 
$2.25 $3.00 

$3.75 

Additional   death    benelit,    equal  to 
death  benefits  of  class- 

Taken  31  not  over  45  years  of  age  .30 

.60 

.90 
1.20 

1.50 Taken  at  over  45  years  and  not  over  60 

.45 

.90 
1.35 

1.80 
2.25 Taken  it  over  t>U  years  of  *ge    .00 1.20 

l.SO 
2.40 

3.00 
Disablement  benefits  per  day,  including 
Sundays  and  holidays  ; 

Accident — 
First  fifty-two  weeks   .50 

1.00 1.50 
2.00 2.50 

Alter  fifty-two  weeks    
.25 

.50 .75 
1.00 

1.25 
Sickness- 

After  first  three  days,  and  not  longer 
than  fifiy-two  weeks   

.■40 

—.80 

1.2o 1.60 2.00 
.20 .40 

.00 
80 l.OU 

Death  benefits- 250.00 
1500.00 

750.00 1,000.00 1,250.00 Additional  ihat  may  be  taken   — 250.U0 500.00 
750.  OU 

l,0OO.0u 1,250.(10 

The  minimum  contribution  in  each  class  averages  about  zV^  or 
4  per  cent  of  the  wages  of  the  employees — the  percentage  is  high- 

est where  the  employee  receives  the  minimum  wages  of  the  class. 
PENSIONS 

But  there  comes  a  time  when  the  employees  cease  to  earn  wages, 
and,  therefore,  are  unable  to  pay  monthly  dues  to  the  organiza- 

tion. It  is  then  that  ordinarily  they  must  rely  upon  their  savings, 
the  assistance  of  relatives  or  of  friends,  or  upon  charity.  The  per- 

centage of  those  who  save  enough  to  sustain  them  in  old  age  is 
very  small,  probably  largely  because  of  thoughtless  expenditure 
and  failure  to  realize  the  ultimate  value  of  accumulated  savings, 
even  though  the  individual  savings  be  small.  The  Pennsylvania 
Railroad,  not  alone  of  the  railroads  or  other  corporations  in  this 
country,  but  referred  to  at  greater  length  because  of  the  extent  to 
which  the  matter  has  been  investigated,  then  took  up  the  question 
of  pensioning  all  ot  its  aged  employees,  and  in  1890  put  a  system 
into  effect,  of  which  the  following  are  some  of  the  features — quot- 

ing from  the  Pennsylvania  Railroad  Company's  general  notice  of 
Dec.  18,  1899,  and  signed  by  the  president,  A.  J.  Cassatt: 

"First — All  officers  and  employees  of  the  company  who  are  required  by  the 
organization  to  give  their  entire  time  to  the  service  of  the  company,  who 
shall  have  attained  the  age  of  seventy  years;  or  who,  being  between  the  ages 
of  sixty-five  and  sixty-nine  years,  inclusive,  shall  have  been  thirty  or  more 
years  in  the  service  of  the  company,  and  sliall  then  be  physically  disqualified, 
shall  be  relieved  and  placed  on  the  pension  roll. 
"Second — Subject  to  ratable  reduction,  so  that  the  entire  annual  expendi- 

ture for  pension  allowances  shall  not  at  any  time  exceed  the  aggregate  sum 
of  $300,000,  pensions  shall  be  allowed  upon  the  following  basis: 

"Third — For  each  year  of  service  1  per  centum  of  the  average  regular 
monthly  pay  for  the  ten  years  preceding  retirement.  Thus,  by  way  of  illus- 

tration: If  an  employee  has  been  in  the  service  of  the  company  for  forty 
years  and  has  received  on  an  average  for  the  last  ten  years  $40  per  month  in 
regular  wages,  his  pension  allowance  would  be  40  per  cent  of  $40,  or  $16  per 
month. 
"Fourth — Pension  allowances  shall  be  paid  monthly,  and  shall  terminate  on 

the  death  of  the  beneficiary. 
"Fifth — No  pension  allowance  shall  be  paid  to  any  officer  or  employee  for  a 

period  during  which  he  may  be  receiving  accident  or  sick  benefits  from  the 
relief  department. 

"Sixth — The  acceptance  of  a  pension  allowance  shall  not  debar  the  bene- 
ficiary from  engaging  in  other  business;  but  such  person  cannot  re-enter  the 

service. 
"Seventh — The  pension  department  shall,  under  the  supervision  of  the 

president,  be  in  charge  of  a  board  of  officers,  consisting,  until  otherwise 
ordered,  of  the  vice-presidents,  the  general  manager,  and  the  assistant  comp- 

troller of  the  Pennsylvania  Railroad  Company.  The  board  of  officers  shall  be 
appointed  annually  by  the  boards  of  directors  of  the  several  companies,  and 
shall,  subject  to  the  approval  of  the  said  boards,  make  and  enforce  regulations 
for  the  government  of  the  department. 
"Eighth — No  action,  which  shall  now  or  hereafter  be  taken  in  connection 

with  the  origin  or  furtherance  of  a  pension  department  or  plan,  shall  be  held 
or  construed  to  give  any  officer,  agent,  or  employee  a  right  to  be  retained 
in  the  service  or  become  entitled  to  pension  ailowances,  but,  on  the  con- 

trary, each  company  may  discharge  any  officer,  agent,  or  employee  at  any 
time,  when  in  its  judgment  the  interests  of  the  company  so  require,  without 

liability  for  pension  or  for  other  allowances,  save  only  salary  or  wages  then 
earned  and  unpaid. 

"No  person  .shall  be  taken  into  the  service  of  the  company  who  is  over 
thirty-five  years  of  age,  except  that,  with  the  approval  of  the  board  of 
direcfors — "First — Former  employees  may  be  re-employed  within  a  period  of  three 
years  from  the  time  of  their  leaving  the  service. 
"Second — Persons  may,  irrespective  of  age  limit,  be  employed  where  the 

service  for  which  they  are  needed  requires  professional  or  other  special  qualifi- cations; but, 

"Third — Persons  may  be  temporarily  taken  into  the  service,  irrespective  of 
age  limit,  for  a  period  not  exceeding  six  months,  subject  to  extension,  when 
necessary,  to  complete  the  work  for  which  engaged." 

The  assistant  comptroller  of  the  Pennsylvania  Railroad  Com- 
pany, Mr.  Riebenack,  stated  in  an  address  before  the  Economic 

Club,  of  Boston,  at  the  annual  dinner  on  Feb.  10,  1903,  that  a 
special  committee,  appointed  to  consider  the  pension  question,  ex- 

amined into  and  reported  upon  the  various  pension  systems  in  op- 
eration on  more  than  seventy  of  the  leading  railroads  of  America, 

Europe,  Asia,  Africa  and  Australia.  Even  the  enormous  amount 
of  data  thus  collected  was  not  sufficient  for  the  formulation  of  the 
pension  plans  of  the  directors,  the  scope  not  being  sufficient,  and, 
therefore,  in  adopting  the  present  system,  progress  was  made 
along  lines  original  and  more  extensive  than  had  before  been 
undertaken  by  any  corporation. 

PENSION  EXPENDITURES  AND  COST  TO  THE  COMPANY 
There  were  paid  to  retired  employees  during  the  three  years  of 

operation,  beginning  Jan.  i,  1900,  pension  allowances  aggregating 
$864,713.27.  In  the  same  years — 1900,  1901  and  1902 — 1,851  em- 

ployees were  retired,  of  whom,  in  that  period,  381  died.  Three 
hundred  and  fifty-nine  were  between  65  and  70  years  of  age, 
physically  incapacitated,  and  of  this  number,  261  were  relieved  by 
their  own  request,  with  the  approval  of  the  employing  officers. 
The  average  age  of  the  pensioners  on  the  roll  at  the  end  of  1902 
was  73  years,  and  the  oldest  pensioner  was  91  years  of  age. 

At  the  end  of  1902  the  percentage  of  pensioners  to  active  em- 
ployees was  1.47,  the  pensions  paid  then  aggregating  $300,000,  ap- 

proximately $3.24  per  annum  for  each  employee  of  the  railroad 
company,  and  about  57-100  of  i  per  cent  of  the  annual  pay-roll. 
When  it  is  pointed  out  that  this  pension  expense  aggregates  less 
than  I  cent  per  day  for  each  employee,  it  would  seem  (a)  that  were 
employees  to  act  jointly,  they  could  themselves  provide  for  old 
age  at  an  expense  not  exceeding  i  cent  a  day;  or  (b)  that  any 
corporation  by  the  same  method  could  reach  the  same  result — and 
that,  for  the  influence  upon  employees,  the  corporation  could  well 
afford,  entirely  at  its  own  expense,  to  take  such  a  course. 

Contrast  with  these  figures  the  cost  of  a  single  labor  dis- 
turbance, or  the  value  relatively,  of  faster  and  better  work,  of 

better  and  closer  attention  to  an  employer's  property  and  inter- 
ests; of  stimulating  devoted  and  enthusiastic  effort  on  the  part 

of  each  employee.  The  cost  of  securing  this  fades  into  insig- nificance. 
It  will  be  noticed  that  the  Pennsylvania  Railroad  Company 

has  limited  its  liability  to  a  stated  annual  amount;  that  it  simply 
agrees  to  pay  the  defined  percentages  for  pensions,  provided  that 
the  sum  allowed  is  sufficient  for  that  purpose.  If  it  is  not,  either  a 
larger  amount  would  have  to  be  allowed  by  the  directors — which 
would  be  optional — or  some  decrease  in  the  pension  rate  would follow. 

INVESTIGATIONS  BY  THE  NEW  YORK  EDISON  COMPANY 
The  New  York  Edison  Company  has  given  recent  consideration 

to  this  subject,  though  the  plans  thus  far  outlined  are  not  as  yet 
beyond  the  stages  of  earliest  consideration.    Briefly  stated  they 
are  as  follows: 

•'l?ir5t — The  organization  of  a  relief  association,  in  which  it  is  proposed  that 
each  member  shall  pay  3  per  cent  ,  and,  in  the  event  of  accident  or  illness, 
receive  half  of  his  wages  or  salary;  that  in  the  event  of  death  his  heirs  shall 
be  paid  $350.  The  constitution  of  the  association  would  be  so  drawn  that  the 
obligation  to  maintain  these  payments  would  continue  only  as  long  as  they 
are  justified  by  the  income— it  being  the  intent  that  while  the  company  should 
meet  the  administration  and  medical  expenses,  the  disability  and  insurance 
expenditures  shall  be  entirely  contributed  by  the  membership. 
"Second— That  the  company  shall  pay  to  all  employees  serving  it  continu- 

ously for  a  period  of  twenty-five  year,  for  each  year  of  active  service,  an 
annual  pension  for  life  of  7  per  cent  of  the  average  salary  or  wages  received 
during  the  preceding  ten  years.  As  with  the  Pennsylvania  Railroad  Com- 

pany, the  intent  is  to  place  a  limit  upon  the  total  expenditure  of  approxi- 
mately $3.80  annually  for  each  employee  on  the  pay-roll.  Beyond  this  the 

company  would  have  no  liability,  so  that,  unless  further  action  were  taken,  it 
would  be  necessary  to  scale  down  the  percentage  of  pension  payments  were 

this  allowance  not  sufficient  for  that  purpose." The  plan  suggests  that  no  pressure  whatsoever  shall  be  brought 
upon  the  employees  to  join  the  association  other  than  the  fact 
that  it  will  furnish  an  inexpensive  way  of  providing  for  illness  and 
for  some  insurance. 
The  constitution  and  by-laws  are  to  be  carefully  drawn  with  legal 

advice;  the  fiscal  officers  of  the  department  would  be  the  fiscal 
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officers  of  the  company  holding  corresponding  relations;  the  chair- 
man of  the  board  of  directors,  by  virtue  of  his  office;  the  general 

manager  or  the  associate  general  manager  of  the  company.  But 
otherwise  this  board,  under  constitutional  provisions,  would  have 
control  of  the  department  and  would  be  composed  of  equal  repre- 

sentation on  the  part  of  the  company  and  of  the  employees. 
The  company  felt  that  several  pomts  involved,  particularly  legal, 

should  be  carefully  considered  by  its  attorneys,  and  the  follownig 
opinion  may  be  of  interest  to  the  association,  and  of  value  to  any 
companies  intending  to  take  action  on  this  subject: 
EXTRACTS  FROM  AN  OPINION  RENDERED  BY  THE  ATTORNEYS 

OF  THE  NEW  YORK  EDISON  COMPANY 

"We  have  carefully  looked  over  the  papers  and  pamphlets  which  we  have 
in  our  possession  bearing  upon  a  similar  (pension  and  relief)  department, 
which  has  been  conducted  by  the  Pennsylvania  Railroad  Company,  and  have 
also  considered  the  decisions  of  various  courts  upon  questions  which  have 
arisen  under  this  or  similar  schemes. 
"As  we  have  stated,  the  pension  fund  would  be  a  direct  charge  upon  the 

company,  and  as  it  is  gratuitous,  the  company  could  not  be  attacked  legally 
by  reason  thereof,  as  there  would  be  no  interest  in  that  fund  to  which  any 
of  the  employees  would  contribute.  That  branch  of  the  proposition,  there- 

fore, would  probably  cause  no  trouble  to  the  company. 
"The  relief  and  insurance  branch,  however,  seemed  at  first  to  us  to  have 

some  objections,  but,  after  considering  the  system  which  has  been  adopted 
by  the  Pennsylvania  Railroad,  we  do  not  think  these  objections  are  sus- 
tained. 

"We  had  in  mind  an  assessment  system,  which  apparently  is  not  such  a 
system  as  is  conducted  by  the  railroad  company.  The  insurance  given  under 
the  Pennsylvania  Railroad  scheme  is  upon  a  firmer  basis  than  insurance 
under  the  assessment  plan,  and  with  the  guarantee  of  the  railroad  company 
for  three  years  against  deficiencies  seems  to  be  much  more  substantial. 
"The  cost  of  insurance  under  the  Pennsylvania  scheme  seems  to  be  about, 

or  perhaps  above,  the  average  of  insurance  furnished  by  first-class  insurance 
companies,  and  therefore  cannot  be  compared  with  the  assessment  or  benefit 
insurance,  which  certainly  has  not  been  successful,  in  this  State  at  least. 
"The  liability  of  the  company  to  attack  by  suits  growing  out  of  the  relief 

and  insurance  scheme  will  not  be  great.  The  experience  of  the  railroad  com- 
pany has  demonstrated  that  proposition. 

"The  policies  or  contracts  of  insurance  may  be  so  drawn  that  the  Edison 
Company  would  be  fully  protected.  There  are  also  some  advantages  which 
would  accrue  to  the  company  by  releases  of  claims  for  injury  or  death  from 
negligence.  The  policies  may  contain  a  stipulation  that  if  the  insured  accept 
the  benefit  of  the  insurance  fund  he  or  the  beneficiary  shall  relieve  the  com- 

pany from  liability  for  injury  or  death  by  negligence.  We  understand  that 
the  railroad  company  has  saved  a  large  sum  of  money  by  inserting  such  a 
clause  in  its  policies. 
"We  have  looked  over  the  cases  which  have  arisen  upon  that  point,  and  find 

that  they  have  uniformly  been  decided  by  the  higher  courts  in  favor  of  the 
corporations.  Some  of  these  actions  have  been  brought  against  the  Pennsyl- 

vania Railroad  Company  and  some  against  other  railroad  companies  which 
have  in  operation  similar  schemes." 

IN  CONCLUSION 

If  the  experience  of  other  corporations  has  proven  that  there 
are  material  and  mutual  advantages  in  forming  closer  relations 
with  their  employees  by  the  use  of  these  or  other  means,  it  would 
seem  that  they  should  be  adopted  wherever  practicable,  and  the 
methods  should  be  as  liberal  as  the  local  conditions  will  permit. 
While  personally  favoring  the  system  of  the  Pennsylvania  Rail- 

road Company  to  any  other,  since  it  seems  to  be  a  system  which 
can  be  adopted  with  but  few  modifications  by  corporations  large 
and  small,  there  may  be  features  in  some  of  the  other  methods 
which  strongly  commend  themselves,  and  which  therefore  will  be 
adopted  in  preference  to  this  system.  It  is  not  the  method  or  the 
system  employed,  but  the  result. 

But  it  should  not  be  considered  that  special  provisions  for  the 
comfort,  welfare  and  education  of  employees,  or  the  maintenance 
of  benefit  or  pension  departments,  or  anything  else  of  that  nature, 
can  be  substituted  in  any  part  for  the  wages  which  the  employees 
should  receive.  Whether  such  systems  be  employed  or  not,  wages 
are  dependent  upon  the  law  of  supply  and  demand,  and  relatively 
upon  the  wages  paid  to  others  occupying  similar  positions  and 
working  under  approximately  like  condidtions.  To  secure  right 
results,  any  expenditure  for  these  purposes  must  be  made  addition- 

al to  the  normal  labor  costs.  It  might  be  considered  that  for  the 
usual  labor  expenditure  the  return  is  a  given  amount  of  work  se- 

cured in  the  normal  manner;  that  the  returns  for  the  added  volun- 
tary expenditures  are  better  employees,  as  a  class,  freedom  from 

labor  troubles  and  highly  augumented  labor  efficiency — added  to 
which  would  be  perhaps  greater  individual  effort  in  work  and  de- 

votion to  the  employers'  interests.  ♦-♦^»  

Negotiations  are  pending  for  the  consolidation  of  the  Cincin- 
nati, Milford  &  Eastern  Traction  Company  and  the  Cincinnati,  ̂  

Milford  &  Loveland  Traction  Company.  Both  companies  are  at 
work  on  lines  between  Cincinnati  and  Milford.  George  H. 
Chamberlain  is  at  the  head  of  the  Cincinnati,  Milford  &  Eastern 
Company,  and  B.  H.  Kroger  is  president  of  the  Cincinnati,  Mil- 

ford &  Loveland  Company. 

SUIT  TO  STOP  METROPOLITAN  LEASE 

Trial  of  the  suit  brought  several  months  ago  by  Isidor  Wormser, 
Jr.,  against  the  Metropolitan  Street  Railway  Company  and  the 
Interurban  Street  Railway  Company,  of  New  York,  for  an  in- 

junction restraining  the  two  from  carrying  out  the  lease  by  the 
Metropolitan  Company  of  all  its  property  to  the  Interurban  Com- 

pany, began  June  i6  before  Justice  Scott  of  the  Supreme  Court. 
It  is  the  allegation  of  Mr.  Wormser  in  his  complaint  that  the 

execution  of  the  lease  and  the  operation  of  the  Metropolitan  Com- 
pany by  the  Interurban  Company  would  rob  the  Metropolitan 

stockholders  of  earnings  which  should  be  theirs  and  divert  them 
to  the  stockholders  in  the  Interurban.  Mr.  Wormser's  contention 
is  that  the  receipts  and  earnings  of  the  Metropolitan  will  increase 
to  much  more  than  7  per  cent  with  the  growth  of  population  and 
the  development  of  the  service,  and  that  this  additional  amount 
should  go  to  the  stockholders  in  the  Metropolitan,  whereas,  as  has 
just  been  stated,  it  will  go,  under  the  lease  arrangement,  to  the 
stockholders  of  the  Interurban. 

Mr.  Wormser  asked  the  court  to  declare  the  lease  to  be  illegal 
and  void,  and  to  compel  the  Interurban  Company  to  return  to 
the  Metropolitan  Company  all  the  property  which  it  acquired 
from  the  Metropolitan  under  the  lease. 
Former  Supreme  Court  Justice  Charles  L.  Brown,  with  W.  B. 

Guthrie,  of  the  firm  of  Guthrie,  Cravath  &  Henderson,  and  Ed- 
ward Lauterbach,  of  the  firm  of  Hoadly,  Lauterbach  &  Johnson, 

appeared  for  the  defendants  to  the  suit.  Albert  L.  Stickney,  of 
the  firm  of  Stickney,  Spencer  &  Ordway,  and  the  law  firm  of  An- 

derson, Pendleton  &  Anderson  have  charge  of  the  case  for  the 

plaintiff. 
A  number  of  prominent  street  railway  financiers  and  managers 

have  been  called  upon  to  give  their  testimony  in  the  suit,  among 
others  W.  C.  Whitney,  H.  H.  Vreeland,  Thomas  F.  Ryan,  A.  D. 
Julliard  and  Thomas  P.  Fowler.  Both  of  the  latter  are  directors 
m  the  Metropolitan  Securities  Company. 
The  reasons  for  the  lease  were  brought  out  by  the  testimony  of 

Messrs.  Ryan  and  V'/hitney.  Both  of  these  gentlemen  stated  that 
the  plans  to  lease  the  Metropolitan  system  began  to  be  discussed 
early  in  1901,  when  the  necessities  of  the  Metropolitan  Street 
Railway  Company  for  additional  capital  became  pressing.  In  its 
efforts  to  secure  a  satisfactory  motive  power  on  the  streets  near 
the  river  and  on  the  cross-town  streets  where  the  introduction  of 
the  conduit  system  was  not  advisable,  the  company  had  spent 
about  $1,000,000  in  fruitless  experiments  with  compressed  air 
motors  and  storage  battery  cars.  At  about  the  time  mentioned 
the  Metropolitan  Street  Railway  Company  had  an  indebtedness 
of  $11,000,000  or  $12,000,000,  and  required  about  $10,000,000  more 
to  complete  its  improvements. 
According  to  Mr.  Whitney,  in  the  early  history  of  the  com- 

pany Mr.  Vreeland  had  been  largely  assisted  in  the  management 
of  the  affairs  of  the  company  by  himself  and  by  Messrs.  Widener, 
Elkins,  Ryan  and  Elihu  Root,  but  at  about  this  time  all  of  these 
gentlemen  found  it  impossible  to  devote  much  time  to  the  prop- 

erty. Mr.  Root  had  become  Secretary  of  War.  Mr.  Whitney  had 
retired  from  business.  Mr.  Ryan  had  become  president  of  the 
Morton  Trust  Company,  Mr.  Widener  had  become  interested  in 

a  great  many  other  corporations,  and  Mr.  Dolan's  time  was  oc- 
cupied with  the  United  Gas  &  Improvement  Company.  The  re- 

sult was  that  Mr.  Vreeland  threatened  to  resign  in  igoi  unless 
he  was  better  supported  by  the  leading  stockholders  of  the  com- 

pany, who,  thereupon,  decided  that  it  was  desirable  to  interest 
other  strong  financial  interests  in  the  corporation.  Negotiations 
were  then  taken  up  with  Kuhn,  Loeb  &  Co. 

It  was  understood  that  about  $30,000,000  additional  capital 
would  be  required,  and  the  first  proposition  of  Kuhn,  Loeb  &  Co. 
was  that  they  would  advance  this  entire  amount  and  hold  all  of 
the  stock  of  the  Securities  Company.  Mr.  Whitney  testified  thai 
this  proposition  was  declined  by  the  leading  stockholders  of  the 
Metropolitan  Street  Railway  Company,  who  insisted  that  the 
stockholders  of  the  Metropolitan  Street  Railway  Company  should 
be  afforded  an  opportunity  of  subscribing  to  a  portion  of  the 
stock  of  the  Securities  Company.  This  plan  was  carried  out  by 
allowing  the  stockholders  of  the  Metropolitan  Street  Railway 
Company  to  subscribe  at  the  rate  of  45  per  cent  of  their  holdings 
in  the  company  to  $23,400,000  of  the  Securities  Company's  stock, 
leaving  a  privilege  of  subscribing  to  $6,600,000  of  the  Securities 
stock  at  par  to  Kuhn,  Loeb  &  Co.  Mr.  Whitney  further  testified 
that  he  had  no  interest  in  the  Metropolitan  Securities  Company 
other  than  that  which  he  took  as  a  stockholder  in  the  Metropolitan 
Street  Railway  Company.  He  also  stated  that  one  of  the  original 
plans  of  the  Metropolitan  Securities  Company  was  to  secure  con- 

trol of  the  Manhattan  Elevated  Railway,  but  that  owing  to  a 
number  of  obstacles,  among  them  the  suits  brought  by  the  mi- 

nority stockholders,  this  object  had  not  been  effected. 
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FINANCIAL  INTELLIGENCE 

Wall  Street,  June  17,  1903. 
The  Money  Harket 

The  money  market  lias  become  a  trifle  easier  during  the  week, 
partly  owing  to  the  stoppage  of  gold  exports  and  partly  to  the 
lessened  demands  for  credits,  consignment  upon  the  licpiidation  in 
the  stock  market.  For  the  first  time  in  a  numlier  (li  weeks  a  sub- 

stantial reduction  was  reported  in  bank  loans,  the  decrease 
amounting  to  $11,000,000.  This  was  not,  however,  altogether  the 
result  of  Stock  Exchange  conditions.  It  was  just  as  much  due  to 
the  fact  that  money  rates  having  risen  well  above  the  foreign  level 
retransfers  of  credit  from  Europe  to  this  country  have  stopped.  It 
was  this  movement  which,  for  several  weeks  past,  prevented  the 
local  bank  loan  contraction  that  would  have  naturally  occurred 
through  the  decline  in  securities.  Two  leading  questions  are  sug- 

gested by  the  present  situation.  Will  the  European  demands  for 
gold  be  renewed?  and  what  will  the  course  of  the  money  market 
be,  provided  further  gold  exports  are  held  in  check?  In  the  first 
connection  the  latest  developments  in  the  German  markets  deserve 
particular  notice.  The  Imperial  Bank  of  Germany  somewhat  un- 

expectedly raised  its  discount  rates  last  week,  and  it  was  given 
out  that  increasing  home  demands  were  the  cause.  This  action 
has  been  followed  by  a  rapid  fall  in  Berlin  exchange,  which  has 
now  reached  the  lowest  level  of  the  season.  A  similar  and  ap- 

parently sympathetic  decline  has  occurred  in  Paris  exchange, 
which  also  is  at  its  lowest  point.  The  inevitable  conseciuence  of 
these  movements  must  be  either  to  force  gold  shipments  from 
London  or  from  New  York,  and,  at  this  writing,  opinion  of  local 
banking  circles  is  uncertain  as  to  whicii  will  happen.  One  thing 
is  clear,  that  the  money  situation  in  Continental  Europe  makes 
for  a  continuance  of  fairly  high  money  rates  here;  for  if  our  market 
is  to  keep  from  shipping  gold  it  must  maintain  its  bids  or  capital, 
or  if  money  were  to  become  temporarily  easier  here  gold  would 
soon  go  out  in  such  quantity  as  to  compel  the  raising  of  rates 
again  in  order  to  maintain  our  bank  reserves.  High  money  must 
be  the  result  in  either  case.  As  for  the  domestic  factors  in  the 
situation,  currency  is  flowing  in  from  the  interior  rapidly  enough 
to  offset  losses  to  the  Treasury,  and  also  to  take  care  of  any  gold 
ih.-it  we  may  lose  abroad.  Continuation  of  loan  contraction  is  also 
probable,  which  will  help  the  strength  of  the  banking  position. 
But  with  two  months  only  remaining  before  the  harvest  demands 
begin  to  make  themselves  felt,  the  market  is  in  no  condition  to  per- 

mit any  such  heavy  outgo  of  gold  as  look  place  last  month.  It  is 
safe  to  predict,  therefore,  that  no  important  reaction  from  the 
present  level  of  money  rates  will  occur.  The  easier  tendency  which 
we  have  noted  in  comparison  with  a  week  ago  is  confined  princi- 

pally to  the  call  money  market,  where  2I/2  per  cent  is  the  prevail- 
ing quotation.  The  rates  for  time  money  have  been  shaded  to 

some  extent,  lenders  asking  4!  j  per  cent  instead  of  4%.  for  sixty 
days,  but  rates  for  the  longer  periods  are  stiflly  maintained,  on  a 
basis  of  5  per  cent  for  six  months. 

The  Stock  flarket 

The  stock  market  reached  last  Thursday  what  seemed  to  be  a 
final  turning  point  after  its  prolonged  decline.  On  Wednesday 
demoralization  had  become  acute,  and  a  positive  fear  had  de- 

veloped that  unless  the  selling  were  checked  some  failures  could 
not  be  avoided.  The  crisis  was  suddenly  and  marvelously  relieved 
by  the  appearance  of  investment  purchases  on  an  enormous  scale, 
both  from  Europe  and  this  country.  These  buying  orders  did  not 
make  themselves  felt  until  Thursday  morning;  then  a  sharp  rally 
set  in,  which,  starting  immediately  at  the  opening,  became  very 
violent  before  the  day  was  out.  Recovering  continued  on  Friday, 

and  through  part  of  Saturday's  session,  when  the  Stock  Ex- 
change witnessed  something  almost  approaching  a  bear  panic.  It 

was  natural  that  the  first  rebound  would  carry  prices  too  far. 
Investors,  stock  buying  and  the  market  depended  entirely  upon  the 
purchases  of  the  frightened  short  interest.  The  demand  from 
this  source  being  satisfied,  there  was  no  longer  any  immediate 

sustaining  power,  and  prices  have  since  reacted  very  sharply.  It 
now  remains  to  be  seen  whether  the  real  liquidation  is  actually 
over.  The  majority  in  Wall  Street  believe  that  it  is,  and  that  if 
the  low  prices  of  a  week  ago  were  to  be  reached  again  they  would 
attract  investment  purchases  in  quantity  sufificient  to  prevent  any 

further  decline.  Looking  at  the  possibilities  on  the  other  side 
there  seems  to  be  a  little  likelihood  of  any  very  important  ad- 
Nance.  Uncertainty  has  been  relieved  ef?ectually  concerning  the 
wheat  crop,  but  the  outlook  for  corn  is  not  so  clear,  the  planting 
season  is  almost  unprecedentedly  late,  and  inasmuch  as  the  specu- 

lative spirit  is  dead,  and  the  large  financial  interests  extremely 
cautious,  anything  like  a  bull  campaign  is  out  of  the  question,  at 
least  until  assurance  is  received  regarding  the  corn  crop.  Per- 

haps, should  things  develop  favorably  in  this  quarter,  we  shall 
have  some  rise  during  the  summer,  but  in  the  meantime  a  dull  and 
steady  market  is  the  best  that  can  be  hoped  for. 

Nothing  of  a  particular  nature  has  arisen  during  the  week  in  the 
market  for  local  traction  stocks.  The  only  important  develop- 

ment is  the  suit  brought  against  the  Metropolitan  Street  Railway 
by  the  same  party  of  litigants  who  have  opposed  from  the  first 
the  formation  of  the  Metropolitan  Securities  Company.  It  can- 

not be  said  that  this  latest  incident  in  the  affairs  of  the  liarrassed 
company  has  had  any  special  effect  in  the  market;  Wall  Street  has 
grown  to  be  very  skeptical  of  all  this  sort  of  litigation.  Metro- 

politan shares  suffered  no  worse  than  any  of  the  others  in  the 
recent  break,  which  carried  all  the  traction  stocks  down  to  new 
low  points  for  the  season.  Nor  did  Metropolitan  recover  any  less 
rapidly  than  the  rest.  It  is  evident  that  in  this  stock,  as  well  as  in 
Brooklyn  Rapid  Transit  and  Manhattan,  no  efforts  are  being  made 
by  inside  interests  to  support  prices.  All  three  stocks  are  simply 
being  left  to  take  their  chances  with  the  course  of  the  general 
market. 

Philadelphia 

The  lowest  prices  of  the  year  were  1  cached  on  the  Philadelphia 
Exchange  during  the  general  market  collapse  of  a  week  ago. 
Rapid  Transit  furnished  the  noteworthy  exception;  it  did  not  sell 
below  1234  at  any  time,  which  was  a  point  and  a  quarter  above 
the  low  record  for  the  stock.  It  would  appear  that  whatever  small 
amount  of  this  issue  which  had  previously  been  distributed  to  the 
public  has  now  found  its  %vay  back  to  the  hands  of  the  syndicate. 
Union  Traction  struck  bottom  at  44-54;  subsequently  it  recovered 
to  4554-  Philadelphia  Traction  after  touching  96  came  back  to 
96^4.  Philadelphia  Company  common  went  as  low  as  40  under, 
rather  heavy  liquidation,  but  rebounded  sharply  to  42^^.  The  pre- 

ferred stock  was  steadier;  it  did  not  sell  below  47,  and  later  rose 
to  47J4-  Consolidated  Traction  of  New  Jersey  lost  a  point,  from 
68'-^  to  67J/4.  Other  sales  for  the  week  included  American  Rail-' 
ways  between  45  and  45H,  Railways  General  at  4^,  Union  Trac- 

tion of  Indiana  preferred  at  no,  and  Union  Passenger  Railway  at 245- 

Chicago 

Dealings  lia\e  been  light  during  the  week  in  the  Chicago 
specialties,  with  irregular  changes  in  prices.  City  Railway  sold 
off  to  190;  on  the  other  hand  Union  Traction  preferred  was 
steady,  at  34,  and  West  Chicago  at  62.  In  the  course  of  its  nego- 

tiations with  the  city  concerning  the  franchise  extension,  the  City 
Railway  has  offered  to  waive  its  claim  for  a  ninety-nine-year 
franchise,  provided  the  city  will  guarantee  to  buy  or  to  furnish  a 
buyer  of  the  property  after  twenty  years.  There  are  no  new  de- 

velopments in  the  franchise  matter,  so  far  as  the  Union  Traction 
is  concerned.  Among  the  elevated  shares  South  Side  broke  to  a 
new  low  level  at  97,  but  recovered  quickly  to  100.  Metropolitan 
common,  on  the  execution  of  a  few  scattered  purchases,  rose  from 
21  to  25,  and  then  recoiled  to  23.  The  preferred  gained  3  points, 
from  65  to  68.  Lake  Street  was  steady,  at  s  and  S%'  and  North- 

western common  at  21.  It  is  said  that  the  Metropolitan  is  earn- 
ing this  month  10  per  cent  more  than  in  June  a  year  ago,  most  of 

the  gain  coming  from  the  new  Aurora,  Elgin  &  Chicago  line,  the 
Sunday  traffic  of  which  is  very  heavy. 

Other  Traction  Securities 
The  leading  traction  issues  in  Boston  have  followed  the  course 

of  the  general  market  closely.  Massachusetts  Electric  common 
reached  its  low  point  at  25;  it  then  recovered  slowly  to  28,  fell  back 
to  27,  and  moved  up  again  yesterday  to  27^2.  The  preferred  sold 
as  low  as  81 J4,  then  rallied  to  85.  Trading  was  light  in  both  in- 

stances. Boston  Elevated,  after  selling  as  low  as  14454,  rose  to 

145;  West  End  common  dropped  to  Sg'A,  rallied  to  91  and  reacted' 
to  90;  and  West  End  preferred  lost  a  point  from  in  to  no.  In 
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Baltiinure  the  United  Railways  securities  also  moved  in  pretty 
close  conformity  with  the  general  list.  The  stock  went  as  far 
down  as  11,  then  rallied  to  12,  the  income  bonds  fell  to  64,  and  re- 

turned to  65,  while  the  general  mortgage  4s,  after  selling  at  9i54. 
recovered  to  92^.  Other  Baltimore  sales  include  City  and  Su- 

burban 5s  at  113,  Baltimore  Traction  5s  at  iiS,  Traction  Con- 
solidated 5s  at  ioo?/4,  and  Augusta  Street  Railway  5s  at  102^4. 

Prices  as  a  rule  are  higher  among  the  traction  specialties  dealt 
in  on  the  New  York  curb.  American  Light  and  Traction  com- 

mon rose  nearly  4  points  in  quick  order,  from  75  to  78^4,  while 
the  preferred  went  from  gsYi  to  98  and  back  to  96^.  Fractional 
lots  in  both  instances  made  up  the  bulk  of  the  trading.  Inter- 
borough  Rapid  Transit  sold  up  from  100  to  102,  and  back  to  loi. 
St.  Louis  Transit,  on  evidences  of  better  support,  rallied  from 
23J^  to  24J/^,  and  United  Railways,  of  St.  Louis,  preferred  gained 
a  half  point,  from  72  to  72^.  New  Orleans  Street  Railway  se- 

curities were  active;  the  common  stock,  which  had  fallen  as  low 
as  loYg,,  gained  nearly  2  points  to  I2>4,  the  preferred  rose  from 
41^  to  42J4,  and  back  to  42,  and  the  4^  per  cent  bonds  went  from 
83^  to  85.  Other  sales  for  the  week  on  the  curb  include  Wash- 

ington Traction  and  Electric  at  io5-^,  Brooklyn  City  Railroad  at 
237,  and  Brooklyn  Rapid  Transit  4s  at  83. 

The  securities  of  the  Detroit  United  Railway  and  the  Toledo 
Railways  &  Light  Company  were  features  on  the  Cincinnati  Ex- 

change last  week.  Sales  in  the  former  numbered  about  3900 
shares,  and  for  the  latter  about  3000  shares.  Detroit  United 
opened  the  week  at  74,  and  closed  the  week  at  about  the  same 
figure.  The  low  mark  was  65,  and  the  greater  proportion  of  the 
sales  were  between  65  and  70.  Toledo  opened  at  28,  several  points 
below  the  prices  prevailing,  and  declined  steadily  to  20,  when  the 
buying  became  spirited,  and  the  price  advanced  steadily  to  28;/^. 
The  slumps  were  the  result  of  similar  movements  on  the  New 
York  Exchange,  which  undoubtedly  were  occasioned  by  the 
dumping  of  considerable  stock  by  Canadian  holders  as  the  result 
of  the  failure  of  the  large  banking  house  of  A.  E.  Ames  &  Co., 
of  Toronto.  Those  familiar  with  these  securities  claim  that  De- 

troit will  undoubtedly  go  on  a  5  per  cent  basis  within  a  year,  and 
Toledo  should  go  on  a  3  per  cent  basis  within  fifteen  months; 
hence  the  intrinsic  values  of  these  stocks  are  way  out  of  propor- 

tion to  the  prices  they  are  selling. 
In  Cleveland  Detroit  LInited  sold  to  the  extent  of  only  400 

shares,  but  there  was  considerable  bidding.  It  is  evident  that  the 
Clevelanders  who  own  this  stock  are  holding  it  as  an  investment, 
and  the  few  sales  were  brought  about  through  forced  liquidation. 
Northern  Ohio  Traction  &  Light  gave  way  with  the  other  popu- 

lar issues,  and  sold  at  20,  but  it  soon  recovered  to  21,  and  will  find 
plenty  of  support  around  these  figures.  Sales  were  475  shares. 
Cleveland  Electric  sold  at  75  and  7554  for  400  shares,  and  a  small 
lot  of  Cleveland  City  sold  at  97. 
At  the  Columbus  Exchange  the  new  Columbus  Railway  & 

Light  was  active,  at  between  32^  and  37^/3,  the  latter  the  close. 
Columbus  Railway  common  sold  at  102^,  and  the  preferred  at 
10454.  There  was  considerable  activity  in  East  St.  Louis  at 
around  63,  and  in  Rochester  Railway  at  82  and  84.  At  Toledo 
there  were  a  number  of  sales  of  Toledo  Railways  &  Light  at  the 
prevailing  low  figures. 

Security  Quotations 
The  following  table  shows  the  present  bid  quotations  for  the 

leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week: 
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Closing  Bid 

June  9   June  16 Massachusetts  Elec.  Cos.  (preferred)    81  84 
Metropolitan  Elevated,  Chicago  (common)    21  23 
Metropolitan  Elevated,  Chicago  (preferred)    67  67 
Metropolitan  Street    122%  1241/2 
New  Orleans  Railways  (common)   14  11% 
New  Orleans  Railways  (preferred)    41  42% 
North  American    85%  85% 
Northern  Ohio  Traction  &  Light   20%  21 
Northwestern  Elevated,  Chicago  (common)   20  20% 
Philadelphia  Rapid  Transit    11  12% 
Philadelphia  Tractioji    96%  96% 
St.  Louis  Transit  (common)    23  24% 
South  Side  Elevated  (Chicago)    99  99 
Syracuse  Rapid  Transit    —  a32 
Syracuse  Rapid  Transit  (preferred)    a79  70 
Third  Avenue    110  114 
Toledo  Railway  &  Light    23y2  25 
Twin  City,  Minneapolis  (common)    90%  95 
Union  Traction  (Philadelphia)   •45  44% 
United  Railways,  St.  Louis  (preferred)    71%  72% 
LInion  Traction  (Philadelphia)    ♦45  44% 

a  Asked.     *  Ex-dividend. 

iron  and  Steel 
The  tendency  in  the  iron  trade  still  seems  to  be  toward  lower 

prices.  Further  cuts  of  50  cents  a  ton  were  announced  yesterday 
in  both  Northern  and  Southern  foundrv  pig.  The  reason  for  this 

is  set  forth  in  the  "Iron  Age"  statistics,  published  last  week.  It 
appears  from  these  that  production  increased  50,000  tons  in  May, 
as  compared  with  April,  and  that  the  combined  weekly  output  of 
the  furnaces  of  the  country  is  now  close  upon  the  stupendous  ag- 

gregate of  400,000  tons.  Stocks  on  hand  increased  last  month 
35,000  tons  of  coke  iron  and  5000  tons  of  charcoal  iron,  from 

which  the  "Iron  Age"  draws  the  deduction  that  the  margin  be- 
tween production  and  consumption  is  "a  perilously  narrow  one." 

The  market  for  steel  is  reported  easier,  but  nothing  definite  will 
be  known  in  this  fact  of  the  situation  before  the  official  circular 
of  the  Steel  Corporation  appears,  fixing  prices  for  the  ensuing 
year.  This  circular  is  expected  very  shortly.  Quotations  are  as 
follows:  Bessemer  pig  iron  $20  to  $20.10,  Bessemer  steel  $30.50, 
steel  rails  $28. 

Metals 
Quotations  for  the  leading  metals  are  as  follows:  Copper  14^ 

to  1434  cents,  tin  28.80  to  29  cents,  lead  4^^  cents,  spelter  6^ 
cents.  I 

 »♦-♦——  

PROPOSED  REORGANAZITION  OF  THE  LEHIGH  VALLEY 
TRACTION  COMPANY 

The  affairs  of  the  Lehigh  Valley  Traction  Company,  as  out- 
lined in  the  Street  Railway  Journal  of  May  23,  are  now  in  a 

fair  way  of  adjustment.  A  committee  to  prepare  a  plan  of  finan- 
cial reorganization  of  the  company  and  allied  properties  has  been 

formed  and  deposits  of  securities  are  invited.  The  Girard  Trust 
Company  of  Philadelphia  and  the  Lehigh  Valley  Trust  and  Safe 
Deposit  Company  of  Allentown  will  receive  securities  in  accord- 

ance with  the  agreement  which  has  been  drafted.  The  com- 
mittee consists  of  George  H.  Frazier,  of  Brown  Brothers  & 

Company,  chairman:  Edward  B.  Smith,  of  E.  B.  Smith  &  Com- 
pany; Wm.  F.  Harrity,  of  Harrity,  Lowery  &  Thompson;  Col. 

Harry  Trexler,  of  Allentown,  and  Tom  L.  Johnson,  of  Cleveland, 
Ohio,    T.  De  Witt  Cuyler  is  counsel  for  the  committee. 
A  notice  has  been  issued  to  the  holders  of  common  and  pre- 

ferred stock  of  the  Lehigh  Valley  Traction  Company,  Philadel- 
phia &  Lehigh  Valley  Traction  Company,  Allentown  &  Slatington 

Street  Railway  Company,  Bethlehem  &  Nazareth  Passenger  Rail- 
way Company,  Slate  Belt  Electric  Street  Railway  Company  and 

the  Easton  Consolidated  Electric  Company,  that  deposits  will  be 
received  after  June  15.  and  receipts  given  in  exchange. 

It  is  also  announced  that  interest  payments  on  mortgages  on  the 
Lehigh  Valley  Traction  system  were  paid  on  June  I,  and  rent  due 
the  Easton  Consolidated  Company,  amounting  to  $12,000,  making 
a  total  expenditure  of  $gi,ooo. 
The  gross  receipts  from  passengers  on  the  Lehigh  Valley 

Traction  Company  system,  excluding  the  Philadelphia  line  for  the 
month  of  May,  1903,  were  $74,103.15,  as  against  $62,292.90  for  the 
month  of  May,  igo2.  On  the  Philadelphia  line  the  receipts  for 
May  of  this  year  were  $17,091.90  as  against  $9,097.45  for  May, 

1902. 



STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  25. 

STEEL  WOOL  AS  AN  AID  IN  LUBRICATION 

One  of  the  most  important  advances  made  in  recent  years  in 
the  lubrication  of  car  and  motor  journals  is  the  introduction  of 
steel  wool  mixed  with  ordinary  cotton  waste  in  place  of  cotton  or 
wool  waste.  The  principle  by  which  steel  wool  aids  in  lubrication 
is  perhaps  not  apparent  at  first  thought.  The  value  of  the  steel 
wool  lies  in  its  heat-conducting  properties,  and  in  its  ability  to 
keep  the  cotton  waste  from  packing.  As  soon  as  the  journal  be- 

comes slightly  warm  it  conducts  its  heat  through  the  steel  wool 
to  the  oil  in  the  cotton  waste,  and  so  keeps  the  oil  free  to  run  and 
prevents  the  waste  from  becoming  caked  with  thick  oil. 

Steel  wool  has  been  known  for  many  years  in  various  forms, 
but  it  is  one  thing  to  produce  steel  wool,  and  another  to  produce 
it  cheaply  enough  for  a  commercial  article.  The  Federal  Supply 
Company  of  Chicago  has  perfected  processes  whereby  the  steel 
wool  can  be  put  upon  the  market  at  an  exceedingly  reasonable 
figure.  This  steel  wool  is  m  the  shape  of  very  fine  shavings  from 
mild  steel  of  very  low  carbon. 
By  the  use  of  steel  wool  mixed  with  cotton  waste  the  cotton 

waste  is  deprived  of  its  ordinary  tendency  to  sag,  cake  and  roll. 
Being  much  superior  to  wool  waste  as  an  absorbent,  it  is,  of 
course,  more  desirable,  when  once  its  drawbacks  are  eliminated. 
In  addition  to  its  heat-conducting  properties,  the  steel  waste  acts 
as  a  supporter  for  the  cotton  waste,  so  that  it  always  stands  up 
well  against  the  journal,  and  at  the  same  time  does  not  become 
hard  or  caked.  Steel  wool  journal  packing  is  guaranteed  to  keep 
in  good  condition  and  position  for  fifteen  months  from  the  time 
it  is  applied. 

Besides  being  used  on  car  journals,  it  is  also  beginning  to  find 
favor  for  lubrication  of  armature  bearings.  The  South  Side  Ele- 

vated in  Chicago  has  replaced  the  wool  waste  with  steel  wool 
packing  on  some  of  its  armature  bearings,  and  other  bearings 
which  were  arranged  for  felt  wick  feed  have  been  changed  for  a 
wick  feed  made  of  steel  wool  packing. 
Among  the  prominent  electric  railway  companies  using  steel 

wool  packing  are  all  the  elevated  railroads  in  Chicago,  the  Man- 
hattan Elevated  in  New  York,  the  Grand  Rapids,  Grand  Haven  & 

Muskegon  Railway,  the  Wilkesbarre  Hazleton  Railway,  the  Mil- 
waukee Electric  Railway  &  Light  Company,  the  Chicago  City 

Railway,  and  the  Des  Moines  City  Railway. 
Steel  wool  also  has  an  important  use  as  a  substitute  for  sand- 

paper in  car  painting  shops.    It  does  not  clog  as  does  sandpaper. 

♦  ♦^  . 
THE  MONTHLY  MEETING  OF  THE  MASSACHUSETTS  STREET 

RAILWAY  ASSOCIATION  BANQUET  TO  E.  C.  FOSTER 

The  regular  monthly  meeting  of  the  Massachusetts  Street  Rail- 
way Association,  held  June  10,  brought  out  the  largest  number 

of  Massachusetts  street  railway  men,  and  more  old-time  street 
railway  men,  than  have  attended  any  similar  function  for  some 
time.  The  occasion  was  the  presentation  to  E.  C.  Foster  of 
a  loving  cup,  previous  to  his  departure  for  New  Orleans,  where 
he  is  to  become  president  of  the  New  Orleans  Railway  Company. 
Mr.  Foster  has  been  connected  with  the  Lynn  &  Boston  Railroad 
and  its  successor,  the  Boston  &  Northern  Street  Railway  Com- 

pany, for  more  than  thirty-one  years.  Incidental  to  the  banquet, 
which  was  presided  over  by  F.  H.  Dewey,  p~esident  of  the 
Worcester  Consolidated  Street  Railway  Company,  was  the  pre- 

sentation of  a  massive  loving  cup,  which  bore  this  sentiment: 
"In  appreciation  of  one  who  never  failed  in  any  duty  assigned 

to  him;  whose  every  efifort  was  for  the  profit  of  his  employers 
and  the  satisfaction  of  the  public,  the  Massachusetts  Street  Rail- 

way Association  presents  Elwin  Carter  Foster,  its  president,  this 

token  of  esteem.    Boston,  June  10,  1903." 
In  the  remarks  that  followed  the  presentation  there  were  many 

expressions  of  regret  at  the  loss  of  Mr.  Foster  from  Boston,  and 
numerous  wishes  that  he  might  be  abundantly  successful  in  his 
new  field  of  duty.  To  all  of  these  the  recipient  feelingly  respond- 

ed, saying  that  the  severing  of  his  connection  with  the  members 
of  the  association  was  one  of  the  saddest  moments  of  his  life.  He 
realized  the  momentous  duties  that  he  was  about  to  take  upon 
himself,  but  he  hoped  by  faithful  application  and  thorough 
honesty  of  purpose  to  win  his  way  to  success  and  earn  the  ap- 

preciation of  those  who  had  entrusted  to  his  care  the  great  re- 
sponsibilities he  was  about  to  assume. 

Among  those  present,  who  spoke  in  flattering  terms  of  Mr. 
Foster  were:  George  W.  Bishop,  of  Newton,  of  Massachusetts 
Board  Railroad  Commissioners;  Charles  Odell,  of  Salem,  ex- 
president  of  the  Massachusetts  Street  Railway  Association;  John 
H.  Cunningham,  of  Boston,  ex-president  of  the  Ma^isachusetts 
Street  Railway  Association ;  John  R.  Graham,  of  Bangor,  formerly 

of  Quincy,  Mass.,and  ex-president  of  the  Massachusetts  Street  Rail- 
way Association;  F.  H.  Monks,  of  Brookline,  first  secretary  of 

the  Massachusetts  Street  Railway  Association,  and  formerly  gen- 
eral manager  of  the  West  End  Street  Railway  Company;  Julius 

E.  Rugg,  of  Boston,  general  superintendent  Boston  Elevated 
Railway  Company — one  time  superintendent  of  the  Lynn  &  Bos- 

ton Railroad,  and  the  first  man  to  engage  Mr.  Foster  in  the  street 
railway  business;  E.  Francis  Oliver,  of  Boston,  formerly  vice- 
president  and  treasurer  of  the  Lynn  &  Boston  Railroad;  Hon.  E. 
P.  Shaw,  of  Newburyport,  ex-treasurer  of  the  Commonwealth. 
The  very  enjoyable  evening  was  concluded  by  singing  "Auld 

Lang  Syne."  -»^^-  

MORE  LINES  IN  PHILADELPHIA 

There  have  just  been  chartered  at  Harrisburg  four  companies — 
all  Philadelphia  Rapid  Transit  adjuncts — to  occupy  119  miles  of 
street  in  Philadelphia,  and  with  an  aggregate  capital  of  $714,000. 
The  companies  are  as  follows:  Glenwood  Rapid  Transit  Street 
Railway  Company,  capital  $270,000;  Moyamensing  &  Southwark 
Rapid  Transit  Street  Railway  Company,  capital  $282,000;  Park- 
side  Rapid  Transit  Railway  Company,  capital  $442,000;  Bustleton 
&  Byberry  Rapid  Transit  Railway  Company,  capital  $120,000.  The 
officers,  who  are  also  the  incorporators,  are  C.  P.  Weaver,  of  Phila- 

delphia, president;  A.  D.  Hallman,  of  Philadelphia;  John  B. 
Peddle,  of  Woodbury  N.  J.;  Fred.  G.  Becker,  of  Philadelphia;  J. 
Blaine  MacMillan,  of  Philadelphia.  The  Glenwood  Company  will 
build  from  Thirty-Third  .Street  and  Girard  Avenue  to  Manheim 
and  Berkerly,  a  distance  of  45  miles.  The  Moyamensing  &  South- 

wark Company  will  build  from  Twenty-Third  and  Fitzwater 
Streets  to  Twenty-Second  and  Wolf  Streets,  and  to  Thirty-Third 
and  Tasker  Streets,  a  line  47  miles  long.  The  Parkside  Railway 
Company  will  build  from  Parkside  and  Belmont  Avenues  to  Park- 
side  Avenue,  a  distance  of  7  miles.  The  Bustleton  &  Byberry 
Company  will  build  from  the  Frankford  Avenue  bridge  to  Byberry 
Turnpike,  thence  to  County  Line,  returning  on  Byberry  Turnpike 
to  intersection  with  Bustleton  and  Somerton  Turnpike,  to  County 
Line  Road  to  the  bridge,  a  distance  of  20  miles. 

A  HOLDING  COMPANY  AT  LOUISVILLE 

Plans  have  been  prepared  by  the  directors  of  the  Louisville 
Railway  Company,  of  Louisville,  Ky..  for  the  organization  of  a 
holding  company  to  acquire  the  whole  or  the  greater  part  of  the 
securities  of  the  Louisville  Company  by  the  Louisville  Traction 
Company  be  organized  under  the  laws  of  New  Jersey. 
The  Louisville  Railway  Company  is  capitalized  at  $6,000,- 

000,  of  which  $2,500,000  is  5  per  cent  cumulative  preferred  stock. 
There  are  outstanding  against  the  company  bonds  to  the  amount 
of  $6,800,000.  The  plan  is  to  capitalize  the  Louisville  Traction 
Company  at  $14,500,000,  of  which  $2,500,000  will  be  5  per  cent  pre- 

ferred stock.  This  issue  of  preferred  stock  is  to  be  offered  to  the 
preferred  stockholders  of  the  old  company  in  exchange  at  par. 
In  addition,  each  holder  of  preferred  stock  in  the  Louisville  Rail- 

way Company  will  get  as  a  bonus  20  per  cent  of  his  holdings  in 
the  common  stock  of  the  new  company.  Each  holder  of  common 
stock  of  the  Louisville  Railway  Company  will  get  two  shares  for  one 
in  the  common  stock  of  the  new  company,  and  for  each  share  he 
has  in  the  old  company  he  will  have  the  privilege  of  buying  one 
share  of  the  common  stock  of  the  new  company  at  $55.  This  plan 
leaves  $1,000,000  of  common  stock  in  the  treasury  to  be  sold  to  the 
common  stockholders  when  the  money  is  wanted,  and  the  com- 

pany will  have  from  the  sale  of  $3,500,000  of  common  stock, 
$1,925,000  cash  for  improvements,  extensions,  etc. 

 *^'*  ■ 
STREET  RAILWAY  PATENTS 

UNITED  STATES  PATENTS  ISSUED  JUNE  9,  1903 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent  at- 
torney. Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

730,251.  Electric  Motor  Car  System  of  Mounting  and  Wiring 
Electrical  Apparatus  Thereon;  George  Gibbs,  New  York,  N.  Y. 
App.  filed  Dec.  i,  1902.  Suitable  insulatin.g  tubes  in  which  the  wir- 

ing of  the  car  is  inclosed,  are  supported  at  some  distance  below 
the  floor  of  the  car  and  out  of  contact  with  inflammable  parts, 
730,312.  Railway;  Edward  Stiles,  New  York,  N.  Y.  App.  filed 

Sept.  29,  1902.  A  slotted  conduit  beside  the  rail  is  normally  closed 
by  a  pivoted  lip;  the  car  wheel  flange  moves  the  lip  to  one  side 
and  makes  contact  with  a  conductor  terminal  carried  by  the  lip. 

730,334.  Controller  Apparatus;  Patrick  S.  Barrett  and  John  P. 
Durkin,  Scranton,  Pa.  App.  filed  Aug.  21,  1902.  Means  for  con- 

trolling the  movement  of  the  controller  handle. 
730.335-    Street  Car  Fenders;  Silas  H.  Barton,  Enon,  Ohio. 
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App.  filed  Oct.  13,  1902.  Details  of  construction  of  a  fender  at- 
tached to  the  forward  end  of  the  truck. 

730,342.  System  of  Motor  Control;  Frank  E.  Case,  Schenectady, 
N.  Y.  App.  filed  April  24,  1902.  The  motor  circuit  is  permitted 
to  be  opened  at  the  controller  contacts  on  any  car  upon  which  an 
excessive  flow  of  current  occurs,  without  affecting  the  circuit  con- 

nections on  other  cars  of  the  train;  it  is  at  the  same  time  per- 
mitted to  again  close  the  motor  circuit  as  soon  as  the  master  con- 
troller has  been  moved  to  a  position  where  a  protecting  resistance 

will  be  included  in  the  motor  circuit. 

PATENT  NO.  730,251 

730,403.  Bond  for  Railvv'ay  Rails;  John  Bisbridger,  Northeast, 
Pa.  App.  filed  Oct.  17,  1902.  The  ends  of  the  flexible  bond  are 
secured  to  studs  having  flaring  arms,  which  prevent  short  bends 
of  the  bond. 
730,481.  Power  Transmitting  Device;  Theodore  Scheffler, 

Paterson,  N.  J.  App.  filed  July  5,  1902.  A  friction  clutch  which 
is  adapted  to  automatically  lock  the  shaft  against  rotation  in  one 
direction,  while  it  is  permitted  to  turn  in  the  opposite  direction, 
and  which  is  releasable  to  permit  the  shaft  to  perform  a  reverse 
revolution  when  desired. 

730,536.  Track  Sanding  Mechanism;  Edward  M.  Hedley,  De- 
pew,  N.  Y.  App.  filed  Feb.  26,  1903.  A  pneumatic  sander,  in 
which  the  sand  in  the  trap  is  agitated  by  a  blast  of  air  therein,  but 
in  which  the  withdrawal  of  the  sand  from  the  trap  is  effected  by 
an  ejector  located  adjacent  to  the  trap,  and  discharging  into  the 
upper  portion  of  the  delivery  pipe. 

730.667.  Controller  for  Electric  Motors;  John  B.  Linn,  Sche- 
nectady, N.  Y.  App.  filed  Dec.  28,  1900.  An  attachment  fitting  on 

top  of  a  standard  controller,  and  comprising  connected  mechan- 
ism to  engage  with  the  shafts  of  the  contact  cylinder  and  reversing 

switch  to  thereby  enable  both  to  be  actuated  by  one  handle. 
730.668.  Rigid  Arch-Bar  Truck;  Arthur  Lipschutz,  St.  Louis, 

Mo.  App.  filed  Jan.  2,  1903.  The  arch-bar  sides  of  the  truck  are 
rigidly  connected  by  transoms  that  are  Z-shaped  in  cross-section, 
and  which  have  inwardly  extending  lower  flanges,  suitable  means 
being  provided  between  the  transoms  for  supporting  a  bolster. 

730,740.  Safety  Guard  for  Electric  Tram  Cars  or  Similarly  Pro- 
pelled Vehicles;  Robinson  S.  Burn,  Kingston-upon-Hull,  Eng- 
land. App.  filed  Aug.  2,  1902.  A  guard  located  in  advance  of  the 

fender  allows  the  fender  to  fall  by  gravity  to  operative  position 
when  an  obstruction  is  encountered. 

730,810.  Switch  Especially  Adapted  for  Third  Rails  for  Elec- 
tric Railways;  William  A.  P.  Willard,  Jr.,  New  York,  N.  Y.  App. 

filed  Nov.  II,  1901.  Details. 
730,853.  Reversible  Car  Seat;  Ferdinand  Kohout,  St.  Louis, 

Mo.  App.  filed  July  25,  1902.  Details  of  construction  of  a  re- 
versible car  seat. 

 ^  

PERSONAL  MENTION 

MR.  E.  W.  BATCHELDER,  general  manager  of  the  San  An- 
tonio Traction  Company  and  the  Electric  Light  Company,  of  San 

Antonio,  Texas,  has  resigned  from  these  companies  to  accept  a 
position  with  the  Erie  Railroad  in  New  York  City.. 
MR.  W.  T.  PORTER,  secretary  of  the  Fresno  City  Railroad 

Company,  of  Fresno,  Cal.,  has  resigned  from  the  company,  and 
will  be  succeeded  by  Mr.  W.  E.  Durfey,  of  Visalia.  Mr,  Durfey 
has  been  secretary  of  the  Mount  Whitney  Power  Company. 
MR.  THOMAS  C.  RODERICK  has  tendered  his  resignation 

as  superintendent  of  the  Owensboro  City  Railway,  of  Owensboro, 
Ky.,  to  take  effect  at  once.  Mr.  Roderick  will  become  connected 
with  the  Indianapolis,  Shelbyvillc  &  Southeastern  Traction  Com- 

pany, which  operates  out  of  Indianapolis. 
MR.  WILLIAM  F.  BREIDENBACH  has  resigned  as  managci 

of  the  contracting  and  installation  department  of  the  Ohmer  Fare 
Register  Company,  of  Dayton.  Mr.  Breidenbach  has  been  associ- 

ated with  the  company  since  it  was  organized.     After  several 

weeks'  rest  Mr.  Breidenbach,  no  doubt,  will  take  up  electric  rail- 
way work. 

MR.  SAMUEL  A.  SPAULDING  has  resigned  his  position 
with  the  Brooklyn  Heights  Railroad  Company  to  accept  a  place 
in  the  electrical  engineering  department  of  the  New  York  Cen- 

tral &  Hudson  River  Railroad.  Mr.  Spaulding  is  a  graduate  of 
Tufts  College,  class  of  1894,  and  has  been  with  the  Brooklyn  road 
since  1896.  His  work  has  been  mainly  in  connection  with  the 
power  stations  and  electrical  distribution,  and  his  familiarity  with 
the  transmission  system  in  Brooklyn  has  given  him  an  excellent 

preparation  for  his  new  work,  where  his  duties  will  be  along- similar  lines. 

MR.  H.  A.  CURRIE  has  been  appointed  to  the  electrical  en- 
gineering staff  of  the  New  York  Central  &  Hudson  River  Rail- 

road. Mr.  Currie  has  been  employed  by  the  Broklyn  Heights 
Railroad  Company  since  1894,  and  has  an  extensive  practical 
knowledge  of  electric  railroading.  For  a  number  of  years  he 
worked  in  the  power  stations  of  Brooklyn,  but  in  1900  he  became 
the  assistant  of  Mr.  J.  D.  Keiley,  now  of  the  New  York  Central, 
in  the  electrical  engineering  department,  where  he  devoted  a 
large  part  of  his  time  to  the  multiple-unit  control  of  the  elevated 
roads.  He  has,  therefore,  had  much  experience  in  the  equipment 
and  operation  of  heavy  electric  rolling  stock,  and  makes  a  valu- 

able addition  to  the  force  of  the  New  York  Central's  Electric Traction  Board. 

SELDOM  in  the  history  of  electric  lailroading  has  there  been 
such  rapid  advancement  as  has  fallen  to  the  lot  of  Warren  M 
Bicknell,  who  has  recently  accepted  the  position  of  the  president 

of    the    Lake    Share  Electric 
Railway,  of  Cleveland.  Less 
than  five  years  ago  Mr.  Bick- nell was  a  clerk  in  the  office 
of  the  Cincinnati  &  Miami 
Traction  Company,  of  Cincin- nati. When  the  road  was 
merged  with  other  lines  in  that 
section,  forming  the  Southern 
Ohio  Traction  Company,  he 
was  made  auditor  of  the  road. 
In  this  capacity  he  attracted 
the  attention  of  the  Pomeroy- 
Mandelbaum  syndicate,  and 
when  work  was  started  on  the 
Miam-  &  Erie  Canal  Trans- WARUKN  M.  I'.lekXEI.L.         portation  line, popularly  known 

as  the  "Electric  Mule  Scheme," lie  was  made  general  manager  of  the  company.  A  few  months 
later  the  syndicate  needed  a  manager  for  their  now  famous  third- 
rail  road,  the  Aurora,  Elgin  &  Chicago,  which  was  about  to  be 
opened,  and  Mr.  Bicknell  was  selected.  In  his  new  capacity  Mr. 
Bicknell  will  have  charge  of  one  of  the  most  important  systems 
in  the  country,  including  the  city  lines  of  Sandusky  and  Fremont, 
and  the  magnificent  interurban  road  connecting  Cleveland  and 
Toledo.  He  will  have  a  splendid  opportunity  of  showing  his 
ability  to  develop  a  property,  since  on  account  of  the  embarrass- 

ment and  the  consequent  receivership  the  road  had  never  had  a 
fair  opportunity  of  making  a  showing. 
PRESIDENT  H.  H.  VREELAND,  of  the  Interurban  Street 

Railway  Company,  of  New  York,  has  accepted  an  offer  from  Sec- 
retary Lyden  McCassey,  of  the  Royal  Commission  on  London 

Traffic,  to  testify  before  that  commission  as  an  expert  in  urban 
railroading.  He  is,  therefore,  planning  to  sail  from  New  York 
June  23,  on  the  new  steamer  Kaiser  Wilhelm  II.,  and  will  probably 
improve  the  opportunity  while  visiting  England  to  inspect  a  num- 

ber of  the  city  transportation  systems  of  that  country,  and  take 
some  recreation.  Mr.  Vreeland's  duties  have  been  so  continuous 
as  president  of  the  Metropolitan  and  Interurban  Street  Railway 
systems  since  his  connection  with  them  that  this,  it  is  said,  will  be 
the  first  time  in  which  he  has  been  absent  from  the  city  for 
thirty  consecutive  days. 
The  Royal  Commission,  before  whom  Mr.  Vreeland  will  testify, 

was  appointed  by  Parliament  recently  to  inquire  into  the  means 
of  locomotion  and  transportation  in  London,  and  consists  of 
fifteen  members.  They  will  recommend  measures  which  they 
deem  most  effectual  for  the  improvem.ent  of  the  transportation 
lines  by  the  development  and  interconstruction  of  railways  and 
tramways  on  or  below  the  surface,  and  will  make  provision  for 
better  organization  and  regulation  of  vehicular  and  pedestrian 
traffic.  They  will  pass,  also,  on  the  question  of  the  desirability  of 
the  establishment  of  some  authority  or  tribunal,  to  which  all 
schemes  of  railway  and  tramway  construction  of  a  local  character 
should  be  referred,  and  the  powers  which  it  would  be  advisable  to 
confer  upon  such  a  body. 
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CONSTRUCTION  NOTES 

MONTGOMERY,  ALA.— A  franchise  has  been  granted  to  W.  A.  Hender- 
son, Albert  Wilson  and  others  to  open  a  road  on  Washington  Street  from 

Hall  Street  east  to  Vickers  Street,  and  in  the  same  direction  to  the  intersec- 
tion of  the  Mt.  Meigs  Road. 

SALEM,  ARK. — The  Salem  &  Eastern  Railroad  Company,  to  which 
reference  was  made  in  a  recent  issue  of  the  Street  Railway  Journal,  is  in- 

corporated under  the  laws  of  the  State  of  Arkansas  for  the  purpose  of  con- 
structing a  railroad  from  Poplar  Bluff,  Mo.,  to  Fayetteville,  Ark.,  passing 

througn  Butte  and  Ripley  Counties,  Missouri,  and  Randolph,  Sharp,  Fulton, 
Baxter,  Boone,  Newton,  Madison  and  Washington  Counties,  in  Arkansas,  a 
distance  of  about  250  miles.  For  its  entire  length  the  line  will  traverse  the 
celebrated  Ozark  fruit  belt,  the  zinc  and  lead  regions  of  North  Arkansas,  and 
will  penetrate  valuable  oak,  hard  pine  and  red  cedar  forests  that  have  hitherto 
been  too  far  from  shipping  facilities  to  reach  the  markets.  The  road  will  be 
operated  by  electricity,  and  power  will  be  generated  from  the  water  sources 
along  the  route  of  the  road.  The  construction  will  be  substantial  throughout. 
It  is  planned  to  use  70-lb.  rails.  Passengers,  freight,  mail  and  express  will 
be  carried.  Electric  locomotives  will  be  used  in  the  freight  service.  The  line 
will  pass  through  the  county  seat  towns  of  all  the  counties  through  which 
it  runs,  except  Randolph,  Sharp,  Newton,  and  with  its  connections  at  the 
terminii  will  be  a  connecting  link  between  the  East  and  Northeast  and  South 
and  Southwest  by  a  much  shorter  route  than  is  no-v  in  existence.  Right  of 
way  for  the  line  has  been  guaranteed  for  the  entire  distance,  and  surveys  are 
being  made.  It  is  expected  that  maps,  profiles  and  estimates  will  be  finished 
in  the  next  thirty  days,  when  the  project  will  be  financed.  W.  K.  Palmer,  of 
Kansas  City,  Mo.,  is  chief  engineer  of  the  company,  and  R.  A.  Youngblood, 
a  banker,  of  Salem,  is  president  of  the  company. 
LOS  ANGELES,  CAL.— For  $200  Alexander  Culver  has  purchased  a  street 

railway  franchise  to  enable  the  Los  Angeles  Railway  Company  to  extend  its 
Maple  Avenue  line  about  a  mile  to  the  southern  limits  of  the  city. 
LOS  ANGELES,  CAL.— The  Los  Angeles  Railway  Co  mpany  has  just  re- 

ceived thirty  new  cars  from  the  St.  Louis  Car  Company,  and  thirty-five  more 
of  the  same  large  type  for  city  use  have  been  ordered  for  delivery  about 
Aug.  1. 

SAN  JOSE,  CAL.-J.  F.  Parki  nson,  of  Palo  Alto,  has  petitioned  the  Board 
of  Supervisors  for  a  franchise  for  an  electric  railway  in  the  town  of  Palo 
Alto.    The  franchise  will  be  sold  to  the  highest  bidder  on  July  7. 
HEALDSBURG,  CAL. — Articles  of  incorporation  of  a  new  electric  railway 

<  ompany  have  been  filed  at  Healdsburg.  The  company  will  be  incorporated 
tor  $1,000,000.  Its  purpose  will  be  to  build  an  electric  railway  from  Santa 
Rosa  t'  Sebastopol  and  Green  Valley,  and  from  Santa  Rosa  to  Petaluma,  and from  that  city  on  to  a  pomt  on  the  bay,  and  thence  by  ferry  steamers  to 
San  Francisco,  and  also  to  give  Santa  Rosa  an  electric  street  car  system.  The 
directors  of  the  company  will  be  Thomas  Archer,  Alfred  D.  Gowen,  Charles 
Tow^e  and  Francis  Cutting,  of  San  Francisco,  and  Frank  A.  Brush,  of  Santa 
Rosa.  Bonds  have  been  placed  for  as  many  miles  of  railroad  as  it  is  desired 
to  build.  The  company  has  all  the  money  necessary  for  building.  Easfern 
capital  is  interested.  The  work  of  securing  franchises  and  rights  of  way  is in  progress.    A  party  of  surveyors  is  also  in  the  field. 
LOS  ANGELES,  CAL. — A  sub-station  and  storage-battery  plant  that  repre- 

sents an  expenditure  of  almost  $250,000  has  just  been  put  in  operation  by  the 
Los  Angeles  Railway  Company.  The  location  of  the  station  is  at  Agricul- 

tural Park.  Work  is  now  proceeding  on  two  similar  plants  in  other  parts  of 
tlie  city— one  on  Knob  Hill,  and  the  other  at  the  Plaza.  The  Plaza  will  be  the 
largest  of  all.  At  Eastlake  Park  a  large  sub-station  is  being  installed  by  the 
Pacific  Electric  Railway  Company.  At  the  opening  of  the  present  year  the 
Huntington-Hellman  lines  here  had  a  capacity  for  8500  kw,  but  by  Jan.  1, 1904,  the  total  is  expected  to  be  in  excess  of  30,000  kw.  The  increased  ca- 

pacity will  represent  a  cost  for  machinery,  water-power  and  storage  batteries of  nearly  $1,000,000. 
POMONA,  CAL.— The  City  Trustees  have  authorized  the  sale  of  an  elec- 

tric railway  franchise  in  Pomona,  upon  application  of  Stoddard  Jess,  repre- 
senting the  Board  of  Trade's  electric  railway  committee.  The  Pacific  Elec- tric Railway  Company  has  assured  the  city  that  it  will  bid  for  the  franchise. 

The  company  proposes  eventually  to  extend  its  Los  Angeles-Monrovia  line 
through  Azusa  and  Glendora  to  Pomona,  thence  to  Ontario  and  San  Bernar- dino. 

LOS  ANGELES,  CAL.— It  is  reported  that  the  Pacific  Electric  Railway 
Company  contemplates  building  a  branch  of  the  road  now  under  construction 
to  Whittier,  through  Olive  and  up  the  Santa  Ana  River  to  Riverside  and 
Corona,  a  distance  of  over  30  miles. 
LOS  ANGELES,  CAL.— It  is  officially  announced  that  the  Pacific  Electric 

Railway  Company  will  begin  at  once  the  erection  of  a  new  tourist  hotel  on 
Echo  Mountain,  a  site  at  the  top  of  the  famous  incline  railway  en  route  to 
Mt.  Lowe.  The  structure  will  resemble  the  old  mission  type  of  architecture, 
and  will  be  three  stories  high  and  fireproof.  It  will  cost  about  $100,000,  and, 
barring  labor  troubles  and  otlier  emergencies,  it  will  be  open  for  the  coming winter  season. 

LOS  ANGELES,  CAL.— E.  P.  Clark,  president  of  the  Los  Angeles-Pacific 
Railroad  Company,  has  announced  that  the  horse  car  line  now  operating  be- 

tween Santa  Monica  and  the  Soldiers'  Home  will  be  changed  to  an  electric street  railway. 
COVINA,  CAL.— The  Pacific  Electric  Railway  Company  has  made  formal 

application  for  a  franchise  in  this  town,  and  bidj^  will  be  opened  for  the  same on  July  21. 

LOS  ANGELES,  CAL. — Two  more  street  railway  franchises  have  been  sold 
by  the  City  Council  without  competitive  bidding.  They  give  to  the  Los 
Angel  ;s  Railway  Company  two  important  outlets  to  the  eastern  boundary  of 
the  city  over  First  Street  and  Stephenson  Avenue.  Xhey  brought  $200  each, 
and  were  purchased  in  the  names  of  H.  T.  Hazard  and  M.  T.  Collins. 
COLORADO  SPRINGS,  COL.— The  directors  of  the  Cripple  Creek  & 

Pike's  Peak  Railroad  have  voted  to  issue  $100,000  worth  of  bonds  for  the  con- 
struction of  the  electric  railway  between  Cripple  Creek  and  Pike's  Peak.  The 

first  amount  received  will  be  devoted  toward  the  construction  of  the  5-mile  sec- 
tion from  Cripple  Creek  to  Gillett.  F.  J.  Wright,  president,  and  the  local 

law  firm  of  McKesson  &  Little  are  interested  in  the  propect,  together  with 
Cripple  Creek  and  Gillett  people. 
TRINIDAD,  COL. — The  City  Council  has  granted  a  petition  for  a  franchise 

for  the  construction  of  a  street  railway  and  lighting  plant  presented  by  Frank 
P.  Read,  of  St.  Louis,  Mo.,  and  as  soon  as  the  necessary  time  for  publication 
has  transpired  it  will  become  an  ordinance.  The  franchise  provides  for  a  for- 

feiture in  case  the  work  of  construction  is  not  begun  inside  of  ninety  days 
and  the  line  completed  inside  of  one  year.  Steam  as  a  motive  power  is  pro- 

hibited. The  franchise  is  for  a  term  of  fifty  years,  and  the  city  grants  the 
right  of  way  over  streets  and  alleys  and  a  site  for  the  power  house.  It  is 
planned  to  construct  5%  miles  of  track  in  the  city  and  to  connect  Sopris  and 
Starkville  and  other  coal  camps  in  the  vicinity,  making  a  total  of  12  miles  of 
track  for  the  first  division.  The  electric  light  franchise  is  for  a  term  of  five 

years. MIDDLETOWN,  CONN.— The  Middletown  Street  Railway  Company  has 
acquired  franchises  to  build  various  additional  lines  within  the  city  and  its 
suburbs.  The  life  of  various  unutihzed  rights  to  occupy  streets  has  been 
extended  to  July  1,  1905. 
HARTFORD,  CONN.— The  Hartford  Street  Railway  Company  is  to  erect 

a  high  trestle  over  the  tracks  of  the  Highland  Division  of  the  New  York, 
New  Haven  &  Hartford  Railroad,  in  Main  Street,  East  Hartford.  The 
approaches  will  extend  for  about  200  ft.  north  and  south  of  the  tracks,  while 
the  span  of  the  bridge  will  be  75  ft.  in  length,  extending  over  the  right  of  way 
of  the  steam  road,  the  lower  chord  of  the  span  being  21  ft.  above  the  rails. 
STONINGTON,  CONN.— The  Groton  &  Stoningcon  Street  Railway  Com- 

pany has  begun  to  make  preliminary  surveys.  The  company  has  a  charter 
to  construct  a  street  railway  from  New  London,  Conn.,  to  Westerly,  R.  I. 
The  proposed  road  will  run  through  Groton,  Noank,  Mystic,  Pawcatuck  and 
Stonington.  The  route  runs  along  the  Connecticut  shore,  and  it  is  expected 
that  the  road  will)  develop  a  large  pleasure  travel.  The  company  is  authorized 
to  issue  a  maximum  capitalization  of  $000,000.  It  is  empowered  to  merge 
with  any  street  railway  corporation  in  Connecticut  or  with  any  trolley  com- 

pany operating  between  Westerly  and  Watch  Hill  in  Rhode  Island.  In  case 
the  corporation  takes  over  any  other  trolley  properties  it  is  authorized  to  issue 
capital  stock  in  excess  of  $600,000  to  the  amount  of  the  capitalization  of  the 
corporation  whose  property  is  acquired. 
COLUMBUS,  GA. — A  contract  has  been  closed  between  the  city  and  the 

Columbus  Street  Railroad  Company,  managed  by  Stone  &  Webster,  of  Bos- 
ton, by  which  the  company  gains  permission  to  run  its  cars  across  the  new 

Fourteenth  Street  steel  bridge  into  the  adjoining  city  of  Girard,  Ala.  The 
former  wooden  bridge  was  not  large  enough  or  strong  enough  to  admit  of  a 
car  line,  and  it  was  this  fact  that  made  separate  systems  of  the  Phenix- 
Girard  and  the  Columbus  car  lines  and  prevented  the  original  system  in  the 
suburbs  from  being  successful.  Now,  however,  the  situation  is  entirely 
different,  for  the  three  cities  are  under  a  unified  management.  Extensions  are 
being  made  in  Phenix  City  and  Girard  wherever  they  are  deemed  necessary. 
MOUNT  VERNON,  ILL.— The  Southern  Illinois  Electric  Railway  Com- 

pany has  organized  by  electing  John  R.  Piercy  president  and  general  manager, 
and  Louis  G.  Pavey,  secretary  and  treasurer. 
MORRISON,  ILL.— The  Morrison  &  Denrock  Electric  Railway  Company 

expects  to  begin  the  construction  of  its  proposed  line  about  Aug.  1.  The  line 
will  extend  from  Morrison  to  Denrock,  a  distance  of  15  miles,  and  three 
motor  cars  and  six  trailers  will  be  operated.  The  ofticers  of  the  company  are: 
George  Milne,  president;  A.  D.  Hill,  secretary;  A.  M.  Kidd,  treasurer;  P.  A. 
Bent,  manager,  superintendent,  purchasing  agent  and  electrician. 
SHELBYVILLE,  ILL. — The  construction  of  an  electric  railway  connecting 

Springfield  and  Effingham  is  the  purpose  of  the  Springfield  &  Southwestern 
Railway  Company,  for  which  a  charter  has  just  been  asked  of  the  Secretary 
of  State.  The  corporation  is  backed  by  local  capital,  and  arrangements  for 
a  right  of  way  are  already  being  made.  George  D.  Chaffee,  John  W.  Yantes, 
F.  F.  Dove  and  Max  Kleeman  are  to  head  the  company. 
CANTON,  ILL. — The  Fulton  County  Electric  Railroad  Company,  Canton, 

has  been  incorporated,  with  a  capital  of  $10,000,  to  operate  a  street  railway. 
The  incorporators  are:    J.  W.  Lawrence,  H.  H.  Fuller  and  H.  J.  Shannon. 
MOLINE,  ILL. — A  twenty-year  franchise  has  been  granted  by  the  Board 

of  Supervisors  of  Moline  to  the  East  Moline  Interurban  Street  Railway  Com- 
pany to  build  an  extension  from  East  Moline  to  Rock  River.  The  line  will 

be  built  this  year. 

GENESEO,  ILL. — Geneseo,  Sterling,  Rock  Falls  and  Prophetstown  men 
have  organized  the  Rock  River  Traction  Company  to  build  an  electric  rail- 

way from  Rock  Falls  to  Moline  via  Prophetstown  and  Geneseo.  The  officers 
are  as  follows:  Levi  Waterman,  Geneseo,  president;  William  McNeill, 
Prophetstown,  treasurer;  G.  A.  Stultz,  Sterling,  secretary.  The  company  is 
capitalized  at  $200,000,  but  it  is  estimated  that  the  road  will  cost  $400,000. 

OTTA\\',\,  ILL. — The  Illinois  Valley  Traction  Company  has  awarded  Kinzie 
&  Sons,  of  Chicago,  the  contract  for  grading  its  line  from  Utica  westward 
to  Split  Rock. 
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Square  teet 16  Adams  &  VVestlake  Company,  Chicago   20U 
30  American  Automatic  Switch  Company,  New  York   lOU 
36  American  Brake-Slioe  &  Foundry  Company,  New  York   200 
68  American  Car  Seat  Company,  iSruoklyn   250 
33  American  Railway  Supply  Company,  New  York   lOo 
52  American  Steel  &  W  ire  Company,  Chicago   225 
40  Atlas  Railway  Supply  Company,  Chicago   200 
60  Baldwin  Locomotive  Works,  Philadelphia   25U 
84  Bemis  Car  Truck  Company,  New  York   850 
70  Berry  Brothers,  Detroit   200 
11  Bliss,  E.  W.,  Company,  Brooklyji   150 
77  Brill,  J.  G.,  Company,  Philadelphia   300 
60  Brown,  Harold  P.,  New  York   600 
44  Bruck  Solidified  Oil  Company,  Boston   100 
27  Brady  Brass  Company,  New  Y'ork   100 
74  Chase,  L.  C,  &  Company,  Boston   200 
69  Christensen  Engineering  Company,  New  York   40U 
32  Cook's,  Adam,  Sons,  New  York   100 
3  Conant,  R.  W.,  Cambridge   100 
61  Consolidated  Car  Fender  Company,  New  York   1,000 
66  Consolidated  Car  Heating  Company,  Albany   300 
73  Continuous  Rail-Joint  Company,  Chicago   200 
17  Curtain  Supply  Company,  Chicago   300 
6  Dearborn  Drug  ii  Chemical  Works,  Chicago   200 
39  Detroit  Trolley  He  Manufacturing  Company,  Detroit   200 
41  Duff  Manufacturing  Company,  Allegheny   100 
63  Electric  Storage  Battery  Company,  Philadelphia   400 
82  Electric  Railway  Equipment  Lompany,  Cincinnati   1,000 
9  Field,  C.  J.,  New  York   100 
50  General  Electric  Company,  Schetiectady    50O 
14  Globe  Ticket  Company,  Philadelphia    lOO 
57  Gold  Car  Heating  &  Lighting  Company,  New  York   500 
18  Hale  &  Kilburn  Manufacturing  Company,  Philadelphia   250 
12  Harrington,  C.  J.,  New  York   200 
42  Heywood  Bros.  &  Wakefield  Company,  Philadelphia   100 
79  Howe  Manufacturing  Company,  Scranton..   100 
20  International  Register  Company,  Chicago   200 
67  Johns,  H.  W.,  Manville  Company,  New  York   600 
47  Kinnear  Manufacturing  Company,  Columbus   100 
58  Knowles,  C.  S.,  Boston    225 
25  LeValley  Vitae  Carbon  Brush  Company,  New  York   200 
64  Lorain  Steel  Company,  Lorain    500 
59  Ludlow  Supply  Company,  Cleveland   200 

Square  feel 31  Lumen  Bearing  Company,  Buffalo    100 
76  Magann,  G.  P.,  Air-Brake  Company,  Detroit   1,000 
55  National  Carbon  Company,  Cleveland   300 
69  National  Electric  Company,  Milwaukee   400 
7  National  Ticket  Company,  Cleveland   100 
56  National  Lock  Washer  Company,  Newark   250 
5  Newcomb,  F.  H.,  Brooklyn   100 
53  Nuttall,  R.  D.,  Company,  Pittsburg   300 
49  Ohio  Brass  Company,  Mansfield    875 
19  Ohmer  Fare  Register  Company,  Dayton   500 
15  Pantasote  Company,  New  Y'ork   150 78  Peckham  Manufacturing  Company,  New  York   1,000 
71  Pennsylvania  Steel  Company,  Philadelphia   1,000 
21  Pierce,  T.  Raymond,  Boston   200 
54  Pittsburg  Reduction  Company,  Chicago   600 
35  Pittsburg  Switch  &  Signal  Company,  Pittsburg   100 
26  Railway  Appliance  Company,  Albany   100 
28  Railway  Appliances  Company,  Chicago   200 
51  Root  Track  Scraper  Company,  Kalamazoo   200 
85  Rossiter,  MacGovern  &  Company,  New  York   700 
29  Railway  Sander  Company,  Toronto,  Canada   100 
20%  Sherwin-Williams  Company,  Cleveland   200 
62  Standard  Paint  Company,  New  York   400 
24  Standard  Vitrified  Conduit  Company,  New  York   200 
10  Star  Brass  Works,  Kalamazoo    100 
T  Stephenson,  John,  Company,  Elizabeth    600 
13  Sterling-Meaker  Company,  Newark   250 
38  Sterling  Varnish  Company,  Pittsburg   150 
48  St.  Louis  Car  Company,  St.  Louis   200 
45  Stuart-Howland  Company,  Boston   100 
1  Street  Railway  Journal,  New  York   300 
4  Street  Railway  Review,  Chicago   300 
50  Taylor  Electric  Truck  Company,  Troy   1,500 
46  Traction  Equipment  Company,  Brooklyn   150 
43  Uni  Signal  Company,  Cambridge   100 
5  United  States  Curtain  Company,  Newark   100 
22  Van  Dorn  &  Dutton  Company,  Cleveland   200 
37  Van  Dorn,  W.  T.,  Company,  Chicago   100 
75  Watson,  Wm.  T.,  Newark   ISO 
72  Weber  Railway  Joint  Manufacturing  Company,  New  York   200 
2  Western  Electrician,  Chicago   100 
P  Westijighouse  Electric  &  Manufacturing  Company,  Pittsburg....  600 
65  Wharton,  Wm.,  Jr.,  &  Company,  Philadelphia   500 
34  Wheel  Truing  Brake-Shoe  Company,  Detroit   100 

INSTRUCTIONS   TO  EXHIBITORS 

The  exhibition  will  open  Sept.  2,  1903. 
Exhibits  can  be  placed  four  days  before  the  first  day  of  the  convention. 

'J'he  local  committee  has  made  arrangements  with  Tooley  Brothers,  Saratoga Springs,  to  deliver  all  shipments  to  and  from  the  grounds  at  low  rates.  Mark 
your  goods  to  yourself,  care  of  Tooley  Brothers,  Saratoga  Springs,  New  York, 
sending  them  bill  of  lading  or  advice  and  prepay  cliarges.  Mark  the  number 
of  your  space  on  all  boxes  and  cases. 
The  grounds  will  be  planked,  and  exhibitors  desiring  platform  or  railintjr 

should  make  arrangements  with  the  chairman  of  exhibits  at  once. 
.Signs  should  not  exceed  2  ft.  in  height,  and  cannot  be  placed  so  as  to 

obstruct  any  other  exhibit. 

Cars  and  sweepers  will  be  exhibited  on  side  track  within  one  half  block  of 

grounds. Exhibitors  are  requested  to  send  the  following  inrormalion  to  Ihe  chairman 
of  exhibits  not  later  than  July  15: 

First — Will  your  exhibit  be  of  light  or  heavy  material? 
Second — What  amoimt  of  current  will  you  require  for  power? 
Third — State  whether  you  want  direct  or  alternating  current,  and  what  kind? 
Fourth — What  machinery  will  you  have  in  operation?  Give  full  description 

of  same  and  power  required. 
f''ifth — Will  you  require  extra  lighting?    If  so,  what  amount? 
.Sixth- Will  you  have  electric  signs  for  clisplav?  Give  full  iiarliculars  as  to 

number  of  lights,  etc. 
lixhibilors  must  provide  and  slii]!  all  lamps  needed  for  electric  signs, 
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EDITORIAL  NOTICE 
Street  railway  news,  and  all  information  regarding  changes  of  officers,  new 

equipments,  extensions,  financial  changes  and  new  enterprises  will  be  greatly 
appreciated  for  use  in  these  columns. 

All  matter  intended  for  publication  must  be  received  at  our  oftiee  not  later 
than  Tuesday  morning  of  each  week,  in  order  to  secure  insertion  in  the 
current  issue. 

Address  all  communications  to 
THE  STREET  RAILWAY  JOURNAL. 

114  Liberty  Street,  New  York. 

The  Metropolitan  Investigation 

The  long-heralded  Wormser  suit  to  revoke  the  lease  of  the 
Metropolitan  Street  Railway  Company,  of  New  York,  to  the 
Interurban  Street  Railway  Company,  was  dismissed  June  22 
by  Justice  Scott,  of  the  Supreme  Court  of  New  York,  who  said 
that  after  careful  investigation  into  the  evidence  he  could 
neither  see  any  illegality  in  the  lease,  fraud  on  the  stockholders, 

or  intentional  moral  wrong-doing,  and  adds  that  while  it  is 
not  his  province  to  discuss  financial  problems  it  seems  to  him 
that  the  plan  followed  by  the  Metropolitan  Company  to  raise 
funds  was  the  most  desirable  of  any  which  could  have  been 

adopted.  The  persistency  of  the  attacks  in  and  out  of  Court 
against  the  Metropolitan  Street  Railway  Company  during  the 
last  six  months,  and  the  regularity  with  which  they  have  been 
shown  to  have  had  no  foundation,  would  be  amusing  if  it  was 
not  such  a  serious  matter  to  any  large  corporation  to  be  so 

constantly  assailed.  Last  January  we  were  treated  to  an  in- 

vestigation of  the  company's  operating  service  before  the  Rail- 
road Commissioners,  at  the  instance  of  the  Merchants'  Asso- 

ciation. Following  this  was  the  Amory  suit  against  Mr.  Vree- 
land,  which  took  the  form  of  an  investigation  into  the  com- 

pany's finances  and  accounts.  Then  there  was  the  supple- 
mentary Philbin  examination,  and  this  has  been  followed  by 

the  suit  on  the  Interurban-Metropolitan  lease  just  dismissed. 
The  position  of  the  company  must  be  measurably  strengthened 

by  the  regularity  with  which  all  of  these  attacks  have  failed. 

-  There  is  no  doubt  that  the  lease  of  the  Metropolitan  Com- 
pany to  the  Interurban  Company  in  1902  was  the  most  desirable 

possible  method  of  raising  the  additional  capital  that  was  re- 
quired. As  was  shown  during  the  trial  the  issue  of  additional 

bonds  or  stock,  as  recommended  by  Mr.  Wormser,  would  have 

'  required  a  radical  reduction  in  dividends  for  a  number  of  years. 

""  As  the  stock  is  held  widely  for  investment  purposes  the  result- 
ing rapid  fall  in  its  market  price  would  have  ruined  many 

stockholders  who  could  not  afford  to  wait  for  ultimate  future 

profits,  no  matter  how  certain  the  managers  of  the  property 
might  be  that  the  investment  would  be  a  wise  one  and  would 

ultimately  pay.  It  seems  to  us,  therefore,  that  it  was  a  very 
\\  ise  plan  to  make  a  lease  of  this  kind  by  which  those  among 

the  stockholders  who  were  sanguine  as  to  the  future  possibili- 
ties of  the  system  could  invest  their  money  in  the  stock  of  the 

Securities  Company  with  the  knowledge  that  they  would  have 
tc  wait  a  considerable  time  for  dividends,  while  those  who  did 

not  feel  warranted  in  taking  a  step  of  this  kind  could  retain 
their  railway  stock  with  a  guarantee  that  the  7  per  cent 
dividend  would  be  continued.  As  this  guarantee  is  backed  up 

by  a  considerable  additional  investment,  the  earnings  on  this 
amount  will  help  to  pay  the  7  per  cent  in  case  the  system,  as 
it  originally  stood,  should  not  be  able  to  earn  the  required  sum. 

The  Three-Cent  Fare  Spectre 
The  irrepressible  Thomas  is  at  it  again  in  Cleveland,  and  one 

may  expect  another  epidemic  of  attempted  legislation  at  the 
expense  of  the  street  railways.  It  is  always  an  easy  and 

pleasant  task  to  juggle  with  other  people's  assets,  and  a  3-cent 
fare  ordinance  is  an  excellent  gag  for  the  gallery  when  one  is 

playing  at  politics.  But  the  most  curious  feature  of  the  matter 

is  that  some  apparently  honest  and  well-meaning  people,  who 
are  quite  punctiliously  correct  in  their  ordinary  business  morals, 
have  no  scruples  in  these  propositions  for  wholesale  looting. 

They  do  not  sympathize  with  l)ank  liurglars,  they  hold  mass- 
meetings  and  demand  a  Congressional  investigation  because  a 
private  soldier  has  pocketed  a  $2  heathen  idol  10,000  miles  from 
home,  and  they  shudder  at  the  enormity  of  workmen  striking 
for  a  raise  of  20  cents  a  day,  but  they  do  not  hesitate  to  endorse 
an  organized  effort  to  bankrupt  a  street  railway  system.  It  is 
all  curiously  inconsistent,  but  we  have  long  ceased  to  expect 
consistency  in  discussions  of  this  topic.  We  agree  that  all 
street  railways  are  public  servants,  that  they  profit  by  public 
franchises  and  are  sometimes  inconsiderate  in  their  relations 

with  the  public,  but  the  same  might  be  said  of  most  public 
ofiicials,  from  the  Mayor  down  to  the  janitor  of  the  City  Hall, 

and  yet  no  one  suggests  knocking  them  down  and  picking  their 
pockets  as  the  first  step  toward  reform. 

Let  us  look  at  the  matter  calmly,  not  from  the  standpoint  of 

the  wild-eyed  socialist,  ljut  merely  as  a  simple  business  proposi- 

tion, and  try  to  see  what  a  3-cent  fare  really  means.  We  will 
assume  that  the  issue  is  not  complicated  by  any  scheme  for 

zonal  service  with  a  3-ccnt  mininunn,  but  that  it  means  just 

what  it  purports  to  mean,  a  flat  3-cent  fare  with  no  diminution 
of  transfer  privileges.  In  the  average  city  at  the  present  time 
ibe  actual  cash  received  per  passenger,  not  counting  transfers, 

is  5  cents.    Therefore,  if  Ibe  full  fare  were  reduced  to  3  cents 
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the  gross  earnings  on  the  present  minimum  of  passengers  would 

be  reduced  by  just  two-fifths,  or  by  40  per  cent  if  no  account 
be  taken  of  transfers  in  either  case.  Now,  as  a  mere  matter  of 

common  sense,  what  business  can  liave  its  receipts  diminished 
40  per  cent  while  its  expenses  remain  constant,  and  stay  out 
cf  the  hands  of  a  receiver?  Many  accusations  of  stock  watering 
have  been  made  against  street  railways,  and  sometimes  with 

justice,  but  what  company  on  earth  in  the  street  railway  busi- 
ness could  see  its  gross  receipts  drop  40  per  cent,  or  30  per  cent, 

or  even  20  per  cent  with  impunity?  We  have  again  and  again 
scored  street  railways  for  insufficient  care  of  their  depreciation, 

but  how  many  of  the  roads  throughout  the  country  could  pay 
even  3  per  cent  into  a  sinking  fund  if  their  receipts  fell  off  20 
per  cent,  let  alone  40. 

Of  course,  the  immediate  response  of  the  smug  gentleman 

who  keeps  his  own  business  profits  to  himself  is  that  the  enor- 
mous increase  of  traffic  which  would  result  from  a  decreased 

fare  would  actually  enhance  the  net  earnings  of  the  system,  hut 

the  assertion  stands  without  proof.  Even  supposing  that  in- 
creased traffic  would  not  require  a  nearly  proportionate  in- 

crease in  expense,  as  it,  in  fact,  would ;  please  fancy  the  result 
of  trying  to  increase  the  traffic  in  New  York  city  by  40  per  cent. 
The  roads  are  staggering  in  every  large  city  under  the  burden 
cf  their  physical  limitations,  and  they  simply  cannot  in  their 
present  state  handle  increase  of  traffic  sufficient  to  hold  up  the 

receipts  on  a  3-cent  fare.  In  point  of  fact  there  is  little  reason 
to  believe  that  a  reduction  of  fare  would  materially  increase 

the  traffic  on  any  city  road,  and  what  little  extra  riding  might 
result  would  be  very  likely  to  come  during  the  rush  hours  when 
it  costs  all  that  it  produces  to  handle  it.  As  to  the  roads  in 
small  cities,  too  many  of  them  are  even  now  staring  bankruptcy 
in  the  face  and  thanking  their  lucky  stars  that  they  can  raise 

enough  to  pay  the  interest  on  their  bonds.  The  3-cent  fare 

proposition  arises,  in  our  opinion,  either  from  hopeless  ignor- 
ance of  the  real  conditions  or  from  sheer  buncombe. 

There  have  been  divers  propositions  of  the  sort  made  by  men 
who  are  capable  of  realizing  the  facts,  but  it  is  noteworthy  that 
most  of  them  have  been  turned  down  in  one  way  or  another 
before  anything  was  actually  accomplished.  We  doubt  whether 
anything  was  ever  seriously  intended  to  be  accomplished  in  the 

hope  of  earning  dividends  on  a  3-cent  fare.  Not  every  cut  in 
prices  is  for  the  purpose  of  demonstrating  the  financial  advan- 

tage of  quick  sales  and  small  profits.  We  shall  not  expect  to 

hear  so  much  of  3-cent  fares  and  public  ownership  after  the 
next  election.  The  municipal  sale  of  gold  bricks  would  be  more 

profitable. 

Car  Wiring 

We  have  frequently  pointed  out  the  necessity  for  improve- 
ment in  car  wiring,  urging  both  the  car  builders  and  the  oper- 
ating companies  to  strive  for  higher  standards,  and  we  have 

been  gratified  by  the  evidence  produced  that  serious  attention 

is  now  being  given  this  feature  of  the  equipment.  In  this  im- 
portant work,  recognition,  encouragement  and  co-operation 

could  reasonably  be  anticipated  from  the  insurance  interests, 
and,  as  a  rule,  the  underwriters  and  their  representatives  have 

fulfilled'  these  expectations,  but,  unfortunately,  a  statement 
recently  made  in  an  official  report  of  an  inspection  bureau  re- 

flecting seriously  upon  the  car  builders  of  the  country  has 
obtained  wide  circulation  through  the  daily  press,  and  has  been 
given  an  importance  that  it  does  not  deserve.  To  make  matters 
worse,  the  Electrical  Bureau  of  the  National  Board  of  Fire 

Underwriters  has  incorporated  portions  of  this  report  in  one 

of  its  bulletins,  thus  seemingly  giving  it  the  official  sanction  of 
the  organization.  We  have  reason  to  believe  that  the  views 

thus  expressed  do  not  fairly  represent  the  sentiment  of  the  in- 
surance interests,  and  it  would  be  a  serious  reflection  upon 

their  intelligence  to  assume  that  their  knowledge  of  the  art 
is  so  limited  as  is  indicated  by  the  following  paragraph  which 
was  selected  for  publication  in  the  Bulletin  from  the  report  in 

question :  • 

"I  have  recently  visited  the  works  of  some  of  the  representa- 
tive car  builders  and  have  seen  the  latest  types  of  cars.  I  found 

the  lighting  and  motor  wires  run  in  grooves  in  the  frame  work, 
fastened  in  place  with  nails  and  metal  staples ;  in  contact  with 
the  electric  bell  wiring  of  inferior  insulation;  no  insulating 
tubes  of  any  kind  through  the  woodwork,  floors  or  vestibules  of 

the  cars  and  the  general  conditions  indicating  an  absolute  dis- 

regard of  the  fire  hazard." 
The  young  man  who  wrote  this — he  nnist  be  very  young, 

inexperienced  and  indiscreet — has  merelv  proved  how  incom- 

petent he  is  for  such  a  position.  His  desire  for  creating  a  sen- 
sation has  led  him  into  making  wildly  exaggerated  statements, 

which  cannot  be  substantiated.  He  has  undoubtedly  impaired 
the  usefulness  of  insurance  inspectors  elsewhere  who  may  be 
competent  and  conscientious.  How  can  the  underwriters  hope 
to  lie  taken  seriously  or  have  their  recommendations  considered 

with  such  statements  staring  them  in  the  face  as  this  "re- 
]iort"  of  one  of  their  inspectors,  reprinted  in  their  official  bulle- 

tin ?  It  should  be  stated  in  justice  to  other  electrical  inspectors 
that  the  author  of  this  ridiculous  report  is  connected  with  the 
Michigan  Inspection  Bureau.  It  is  to  be  hoped  that  his  next 
effusion  will  be  submitted  to  some  one  of  mature  judgment 
and  extended  experience  before  publication,  or,  better  still, 
that  he  acquire  at  least  a  little  practical  experience  in  those 
branches  of  railway  work  upon  which  he  presumes  to  act  as 
critic. 

Interurban  Time  Tables 

As  the  operation  of  interurban  railways  approaches  steam 
road  standards  of  practice  it  becomes  necessary  to  give  more 

and  more  attention  to  the  improvement  of  transportation  de- 
tails. While  it  is  true  that  many  of  the  minor  features  which 

go  to  make  travel  by  steam  lines  easy,  pleasant  and  reliable  are 
not  required  in  a  modern  trolley  system,  it  is  equally  certain 
that  interurban  lines  will  never  enjoy  the  full  confidence  of  the 
public  until  several  fundamental  wants  of  their  passengers  are 

supplied. 
These  requirements  vary  according  to  the  class  of  traffic  to 

which  the  line  has  found  it  advisable  to  cater,  whether  local, 

through  or  excursion,  but  one  of  the  requirements — and  this  is 
not  the  first  reference  to  it  in  these  columns — is  an  adequate 

time-table.  If  much  attention  is  given  to  excursion  traffic  it 
will  usually  be  found  most  advantageous  to  include  in  the 

time-table  a  dated  map  of  the  company's  lines  drawn  correctly 
to  scale.  On  that  map  should  be  indicated  every  point  of  in- 

terest which  the  cars  pass,  every  named  station  en  route,  the 
boundary  lines  of  all  towns  through  which  the  highway  or 

private  right  of  way  extends,  the  names  of  the  towns  in  clear 
print,  the  course  of  rivers  and  important  streams,  names  of 
lakes,  ponds  and  prominent  hills,  location  of  swampy  lands, 

roads,  steam  railway  lines,  stations,  junctions  and  the  con- 
tiguous lines  of  connecting  systems.  Nor  should  the  north 

point  arrow  be  omitted.  The  map  ought  to  be  printed  on  suf- 
ficiently tough  paper  to  withstand  plenty  of  rough  handling  in 

a  stiff  wind. 

The  time-table  should  consist  of  a  distinctly  printed  tabula- 
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925 tion  of  the  running  time  between  every  important  point  on  the 
system  by  the  shortest  route.  The  scheduled  arrival  or  leaving 
time  of  every  car  in  regular  service  at  each  of  these  covered 
points  should  be  so  plainly  indicated  as  to  be  unmistakable  by 
persons  of  ordinary  intelligence.  It  is,  of  course,  unnecessary 

to  reprint  a  time-table  for  hours  which  are  exact  duplicates, 
but  no  passenger  should  be  required  to  go  through  intricate 
processes  in  mental  arithmetic  in  order  to  find  out  when  he  is 
due  at  a  certain  place.  It  is  well  to  distinguish  morning  and 
afternoon  figures  by  light  and  heavy  type.  The  transfer  points 
should  be  thoroughly  scheduled  and  explained  in  detail.  The 
distance  in  miles  and  tenths  between  each  point  should  be 

plainly  indicated,  and  it  is  often  well  to  give  the  fares  in  force 
on  all  parts  of  the  system.  Regular  extra  cars  should  be 
scheduled  and  so  marked  in  operation  in  some  cases.  Extra 

cars,  of  course,  fall  outside  the  time-table's  range,  and  cannot 
be  posted  for  the  public's  benefit. 

Lastly,  if  the  line  is  in  a  position  to  handle  baggage,  parcels 

or  freight,  a  table  of  rates  should  be  printed  either  in  the  time- 
table or  on  a  separate  sheet,  together  with  any  special  an- 

nouncements, descriptions  or  other  useful  information  whicli 

the  road  wants  the  public  to  know.  Sometimes  a  few  advertise- 

ments may  be  attached  to  the  publication  to  the  company's 
advantage,  provided  they  relate  to  attractions  along  the  route, 
such  as  would  increase  the  traffic,  but  other  advertisements  had 
better  be  omitted. 

The  time-tables  can  be  distributed  at  all  stations,  hotels,  car 

houses,  parks  and  general  public  gathering  places  on  the  sys- 
tem, and  if  they  are  kept  up  to  date,  closely  followed  by  the  car 

service,  and  indicate  the  connections  of  both  through  and  local 
service,  there  is  no  doubt  that  they  will  well  repay  the  cost  of 

publication  in  the  vast  majority  of  cases.  The  existing  time- 
tables of  steam  roads  can  be  studied  with  profit  by  the  electric 

railway  manager  or  superintendent  who  is  in  charge  of  a 
modern  interurban  line.  While  the  requirements  of  a  perfect 

time-table  are  not  unreasonable,  as  outlined  above,  it  is  aston- 
ishing how  few  electric  interurban  roads  publish  the  complete 

information  required  by  the  stranger  within  their  lines,  and  it 
is  hoped  that  the  suggestions  made  here  will  bear  early  fruit 

in  the  production  of  time-tables  which  are  models  of  cnn- 
\enience,  accuracy  and  compressed  information. 

Train  Resistance  Again 

Mr.  Blood's  paper  on  train  resistance  is  an  interesting  con- 
tribution to  the  history  of  the  subject,  but  its  title  is  rather  a 

misnomer,  for  the  latest  formula  promulgated  by  the  author  is 
about  as  far  from  being  free  of  empiricism  as  it  well  could  be. 
We  understand  a  rational  formula  as  being  one  in  which  each 

term  has  but  a  single  independent  variable,  so  that  the  com- 
pleted fornuila  takes  care,  term  by  term,  of  the  several  factors 

which  enter  into  the  complete  solution.  In  the  empirical 

formula,  which  is  confessedly  built  around  the  results  of  ex- 
periment, several  variables  are  lumped  together  for  conveni- 

ence, and  the  coefficients  may  be  so  chosen  that  positive  errors 

in  one  term  may  be  compensated  by  negative  errors  in  an- 
other. Mr.  Blood  is  obviously  right  in  making  a  strong  plea 

for  the  rational  formula,  but  unhappily  he  does  not  furnish  it. 
His  preferred  formula  takes  the  following  form : 

R  =  A  +  BM  +  (^C  + 
Here  A  is  the  coefficient  of  sliding  friction,  B  that  of  rolling 
friction,  C  the  coefficient  of  lateral  air  resistance,  and  D  that 

of  head  (and  stern)   air  resistance,  7'  the  weight  and  M  the 
speed. 

Now,  the  rough  grouping  of  the  factors  is  that  gcnerallv 

adopted,  but  there  is  no  denying  the  fact  that  it  is  somewhat 
imperfect.  It  is  reasonably  certain  that  C  and  D  (which  latter 

openly  groups  a  pair  of  terms),  while  functions  of  the  speed 
are  not  the  same  function,  a  fact  which  Mr.  Blood  recognizes. 
It  is  highly  probable  that  C,  as  Aspinall  hinted  in  his  formula, 

is  a  function  of  the  length,  as  is,  perhaps,  also  the  "stern" 
factor  of  D.  Certainly  whatever  else  D  may  be  it  is  not  a 

function  of  the  weight  of  the  train  but  of  the  cross-section  and 
shape  of  its  front.  The  presence  of  T  is  purely  empirical,  and 
merely  serves  to  take  account  of  various  errors  and  omissions 
m  the  assumptions  which  it  does  more  or  less  well,  according 

to  the  skill  with  which  the  "constants"  are  made  to  fit  the 
experimental  data. 

The  fractional  exponent  is  a  concession  to  the  well  deter- 

minccl  fact  that  formuUe  containing  M~  give  too  high  values 
of  R  when  the  constants  are  taken  from  experiments  at  mod- 

erate speeds,  and  the  results  are  extended  to  very  high  speeds. 
It  is  in  effect  merely  an  abbreviation  of  an  expansion  in  the 
integral  powers,  to  which  all  exponentials  can  be  reduced. 

As  regards  the  other  terms  neither  A  nor  B  are  anywhere 
nearly  constants.  It  is  quite  certain  that  A  varies  with  the 
speed,  and  that  B  is  not  strictly  a  linear  function  of  M-  We 
very  much  doubt  whether  the  terms  in  A  and  B  can  fairly  be 
separated  as  a  practical  matter.  A  track  is  very  far  from  being 
a  uniform  rigid  plane.  We  do  not  yet  know  the  properties  of 

(A  -\- B  M)  let  alone  those  of  its  component  quantities.  As 
we  have  many  times  pointed  out,  there  is  a  considerable  amount 
of  evidence  that  the  track  and  axle  resistance  is  not  by  any 

means  a  simple  function  of  speed,  but  may  even  remain  con- 
stant or  decrease  above  certain  critical  speeds.  We  think  this 

is  one  of  the  important  factors  of  the  failure  at  high  speeds  of 

the  formulae  containing  We  know  of  no  theoretical  de- 

velopment of  combined  rolling  and  sliding  friction  over  a  flex- 
ible, rough  surface,  and  we  are  not  acquainted  with  anyone  who 

would  care  to  undertake  it.  Practically  the  track  and  axle  re- 
sistance needs  investigation  very  badly  over  a  wide  range  of 

speeds.  Thegreat  fundamental  fact  of  train  resistance  is  that  it 

is  unaccountably  low  at  very  great  speeds,  in  spite  of  a  head-air 

resistance,  varying  as  M'.  The  air  resistance  varies,  too,  with 
the  shape  of  the  head  (and  tail)  and  with  the  length  and 
smoothness  of  the  body,  but  not  with  the  weight.  The  track 
and  axle  resistance  varies  with  the  number  and  load  of  trucks, 

the  condition  of  roadbed,  track  and  bearings,  and  in  an  un- 
known resultant  fashion  with  the  speed.  We  doubt  very  much 

whether,  even  if  it  were  possible  to  get  a  rational  formula, 
taking  account  of  all  these  variables,  it  would  be  possible  to  use 
it  comfortably  on  account  of  its  complication. 
We  note  that  Mr.  Blood  requires  a  choice  of  no  less  than 

thirteen  integral  and  fractional  coefficients  to  fit  his  "rational" 
formula  to  various  cases  of  traction.  We  know  of  no  empirical 

formula  that  requires  more.  To  our  mind  the  Ijcst  formuL'e 
are  simple  ones,  deliberately  intended  to  be  valid  over  a  mod- 

erate range  of  speed,  and  deliberately  empirical  even  there. 
For  long  trains  even  linear  fornui]:e  are  not  to  be  despised,  and 

integral  exponents  are  preferable  to  fractional  ones  when  it 
becomes  necessary  to  depart  from  the  linear  relation,  on  the 

score  of  simplicity.  Of  late  a  considerable  mass  of  data  ob- 
tained in  high  speed  has  accumulated,  and  some  competent 

engineer  should  go  carefully  over  it  and  supplement  it  where 
necessary.  Then  we  should  have  the  material  for  a  set  of 
relatively  simple  formulrc,  which  would  represent  the  facts  and 
serve  as  a  guide  to  further  investigation.  A  rational  formula 
would  be  desirable  on  general  principles,  but  we  are  still  very 
far  from  such  data  as  would  justify  one. 
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IMPROVEMENTS  ON  THE  CLEVELAND  &  SOUTHWESTERN 
INTERURBAN  SYSTEM 

The  Cleveland  &  Southwestern  Traction  Company,  until  re- 
cently known  as  the  Cleveland,  Elyria  &  Western,  presents  an 

example  of  a  system  built  up  piece-meal  to  answer  the  demands 
made  by  thriving  towns  for  better 
communication  with  the  neighboring 
large  city.  The  railway  enters 
Cleveland  as  a  single  line,  but  beyond 
the  city  it  spreads  out  like  a  huge 

fan,  touching  nearly  all  the  im- 
portant towns  in  a  southerly  and 

westerly  direction  within  a  radius  of 
40  miles  to  50  miles,  and  now  includes 
113  miles  of  road,  divided  into  seven 
divisions  or  branches.  Extensions 

are  now  being  built  or  are  planned, 
which  in  a  few  years  will  probably 
make  it  one  of  the  largest  systems  of 
interurban  electric  railways  in  the 
country. 

The  foundation  for  this  system  was 

laid  in  the  70's,  when  a  horse-car  line 
was  built  to  connect  the  village  of 
Berea  with  a  railway  station,  2  miles 
distant.    In  1891  the  owners  of  the 
road,  Joseph  Nichols,  E.  W.  Bishop 
and  O.  D.  Pomeroy,  conceived  the 

idea  of  building  a   lo-mile  line  to 
connect  with  the  city  lines  in  Cleve- 

land.   This  was  opened  the  following  year  with  a  storage  bat- 
tery equipment,  and  it  was  the  beginning  of  the  present  enor- 

mous system  now  owned  by  the  Pomeroy-Mandelbaum  syndi- 
cate, including  over  500  miles  of  roads  in  five  States. 

Oberlin  line  was  extended  to  Wellington,  9  miles.  In  1901  a 

9-mile  spur  liiiO  was  built  from  Elyria  to  Grafton,  while  in  1902 
the  Berea  line  was  extended  to  Medina,  17  miles,  and  a  new 
line  was  built  from  Oberlin  to  Norwalk,  24  miles.  This  year 
will  see  the  Medina  line  extended  to  Wooster,  27  miles,  and 
next  year  the  Wellington  line  will  undoubtedly  be  extended  to 

MAP  OF  THE  CLEVELAND  &  SOUTHWESTERN  AND  THE  OHIO  CENTRAL  RAIL 
WAYS,  AND  THE  PROPOSED  CONNECTING  LINE  BETWEEN 

MANSFIELD  AND  WELLINGTON 

In  1895  a  line  was  buift  from  Cleveland  to  Elyria,  a  distance 
of  22  miles.  Two  years  later  this  was  extended  to  Oberlin,  9 
miles,  and  a  three-legged  road  was  built  connecting  Elyria, 
North  y\mherst  and  Lorain,  a  total  of  14  miles.    In  1898  the 

:3.5-FT.  CUT  NEAR  BIRMINGHAM,  SHOWING  LANDSLIDE 

Mansfield,  40  miles,  where  connections  will  be  made  with  the 
Ohio  Central  system,  which  is  owned  by  the  same  interests. 

ROADBED  AND  TRACK 
In  point  of  construction  and  equipment  the  new  divisions  of 

this  system  are  thoroughly  up  to  date  and 

probably  equal  to  anything  of  their  class  in 
the  country.  All  of  the  roadway  built  dur- 

ing the  last  two  years  has  been  wholly  on 

private  right  of  way,  and  steam-road  prac- 
tice has  been  followed  as  closely  as  con- 

ditions permit.  The  Oberlin-Norwalk  ex- 
tension is  particularly  interesting  in  this 

connection.  It  is  distinctively  a  cross- 
country line  with  right  of  way  from  50  ft.  to 

80  ft.  wide.  A  considerable  portion  of  the 

line  was  secured  by  condemnation  proceed- 
ings, and  in  one  case  the  road  cuts  diag- 

onally across  a  160-acre  farm.  Only  one 
grade  is  over  i  per  cent,  this  being  at  a  deep 

cut  approaching  Vermillion  River.  The  ac- 
companying illustration  shows  the  character 

of  this  cut  as  well  as  the  disastrous  effects 
of  a  recent  landslide  which  buried  the  track 

under  hundreds  of  yards  of  earth.  All 
curves  can  be  taken  at  the  highest  speed  with 
safety,  and  there  are  several  long  reverse 

curves.  Several  good-sized  fills  have  solid 
stone-arch  culverts.  The  track  is  drained  on 
both  sides,  and  there  are  heavy  tile  drains  at 
all  crossings.  Cattle  guards  are  placed  at 
crossings,  and  the  right  of  way  is  enclosed 
on  both  sides  with  American  Steel  &  Wire 
fencing.  There  are  but  two  grade  crossings, 
and  these  are  protected  by  derailers.  The 

road  crosses  the  Lake  Shore  Electric  Railway  near  Berlin 

Heights,  and  parallels  it  for  several  miles  into  Norwalk,  en- 
tering the  center  of  that  city  over  the  tracks  of  the  other  com- 

pany. 
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The  track  is  laid  with  70-lb.  30-ft.  length  A.  S.  C.  E.  rails, 
oil  6-in.  X  8-in.  x  8-ft.  ties  spaced  2  ft.  apart.  The  ballast  is 
shale  obtained  from  the  right  of  way,  and  handled  by  a  steam 
shovel  and  steam  locomotive  with  dump  cars.  Four-bolt  fish- 

plates are  used  for  rail  joints,  and  the  rail-bonds  are  the  Chase- 
Shawmut  0000  flexible  soldered  type  placed  under  the  plates. 

Rails  are  cross-bonded  every  1000  ft.,  and  all  frogs  and 
switches  are  bonded  around  with  long  cross-bonds.  Switches 
are  about  4  miles  apart,  to  provide  for  half-hourly  service,  and 
they  are  500  ft.  long  with  85-ft.  approaches.  No.  10  frogs, 
sjjring  switches  and  low-stand  targets  are  used  at  turnouts. 

OVERHEAD  WORK 

T'.  e  overhead  construction  on  the  new  division  is  substan- 
tially the  same  as  that  of  the  Ohio  Central  Traction  Company, 

which  was  described  in  the  Street  Railway  Journal,  April 

25,  the  engineering  features  of  both  systems  having  been  de- 
signed for  uniformity  by  Walter  H.  Abbott,  consulting  engi- 

neer for  the  syndicate.  The  only  point  of  difference  is  that 

in  the  present  case  the  high-tension  wires  have  been  installed 
and  are  in  use.  These  are  on  the  three-phase  system  and  are 
seven-strand  No.  2  aluminum  cable.  At  present  only  the  Medina 
and  the  Norwalk  extensions  have  high-tension  transmission, 
but  it  is  the  intention  eventually  to  substitute  it  on  the  entire 
system. 

POWER  PLANT  IMPROVEMENTS 

With    this    in    view    extensive    improvements   are  being 
made  at  the  main  power  station  located  at  Elyria,  the  load 

center  of  the  system.    These  improvements  include  the  installa- 
tion of  two  looo-hp  Parsons  turbines,  which  will  be  directly 

JUNCTION  OF  THREE  DIVISIONS  AT  ELYRIA  PUBLIC  SQUARE 

house.  The  Brunswick  high-tension  lines  goes  across  country  a 
distance  of  18  miles,  and  another  line  is  being  installed  from 

Brunswick  to  Chippewa  Lake,  where  another  sub-station  is 
being  erected  to  operate  the  extension  to  Seville  and  Wooster, 

which  will  be  completed  this  summer.  The  sub-stations  are 
identical  and  of  the  type  illustrated  herewith.  The  front  por- 

tion is  divided  into  passenger  room,  waiting  room  and  express 

room,  while  the  rear-half  is  devoted  to  the  electrical  equip- 
ment ;  an  interior  view  of  this  portion  of  one  of  the  sub- 

stations is  presented.  The  equipment  of  each  station  consists 

of  one  300-kw  rotary  converter,  three  200-kw  static  trans- 

JUNCTION  OF  TWO  DIVISIONS  AT  OBERLIN  COLLEGE  CAMPUS,  SHOWING  HISTORICAL  ELM  IN  FOREGROUND 

connected  to  alternating-current  generators,  and  it  is  the  in- 
tention to  install  additional  units  of  the  same  type  at  some 

later  date,  to  take  care  of  the  extensions  now  building  and 
proposed. 

The  Medina  and  Norwalk  extensions  are  operated  from  sub- 
stations located  at  Brunswick  and  Birmingham  respectively. 

Power  for  these  is  furnished  temporarily  by  means  of  two 

300-kw  inverted  rotary  converters  located  at  the  Elyria  power 

formers,  together  with  high-tension  and  low-tension  switch- 
boards and  static  interrupters,  the  entire  outfit  being  furnished 

by  the  Westinghouse  Company.  In  each  station  there  is  space 
and  foundations  for  a  second  converter.  The  buildings  are 
sufficiently  high  for  the  installation  of  a  crane  so  that  one  con- 

verter may  be  lifted  over  another,  and  there  is  a  large  double 
door  at  one  side,  through  which  a  track  extends  so  that  a  car 
may  run  into  the  station. 
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ROLLING  STOCK 

The  company  is  making  some  interesting  additions  to  its 
rolling  stock.    Six  very  handsome  passenger  coaches  have  just 
been  delivered  by  the  G.  C.  Knhlman  Car  Company,  of  Cleve- 

company  will  abandon  most  of  its  combination  cars  and  will 

operate  exclusive  express  cars.  The  Kuhlman  Company  fur- 
nished three  express  cars  of  a  new  design,  which  are  here 

illustrated.    They  are  49  ft.  over  all,  with  46-ft.  body,  and  9  ft. 

TYPICAL  SUB-STATION  AT  BlKiMlNGHAM 

land.  They  are  47  ft.  over  all,  8  ft.  3^4  ins.  wide,  and  9  ft. 
2  ins.  from  top  of  sills  to  bottom  of  roof.  They  have  the 

monitor-type  roof,  are  finished  in  cherry  with  carved  moldings. 

INTERIOR  OF  SUB-STATION 

high,  and  are  open  from  end  to  end,  there  being  no  partition  for 
vestibules.  The  bottom  framing  is  of  long-leaf  yellow  pine. 
Two  side  sills  are  of  8-in.  channels,  18  lbs.  to  the  foot,  running 

STANDARD  PASSENGER  CAR 

and  there  are  cocoa  mats  on  the  floor.  Hale  &  Kilburn  walk- 
over seats  and  adjustable  tables,  which  may  be  put  in  place 

between  seats  for  card  playing  or  refreshments  on  special  trips. 

the  whole  length  of  the  car,  with  bumpers  of  ̂ -in.  x  12-in. 
steel  plates.  The  end  sills  are  of  ̂ -in.  oak,  held  in  place  by 
heavy  angle-irons  liolted  on  each  side  to  the  center  sills  and  on 

BAGGAGE  AND  EXPRESS  CAR 

are  provided.  The  sides  are  of  sheet  panel,  and  the  car  bodies 
are  mounted  on  Peckham  trucks  and  are  equipped  with  four 

75-hp  motors. 
To  take  care  of  its  rapidly  growing  express  business  the 

the  inside  to  the  side  sills.  Cross  sills  are  of  ̂ -in.  yellow  pine 
tied  together  by  %-in.  rods  running  the  full  width  of  the 
bottom.  The  center  sills  are  of  7-in.  I-beams  filled  in  on  both 
ends  with  yellow  pine  and  the  whole  bolted  firmly  together. 
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NOSE  OF  PLOW  ATTACHED  T(_)  I'RI.K.II  I  (  AR 

Another  departure  in  rolling  stock  is  a  combination  freight 
car  and  snow-plow,  two  of  which  have  recently  been  furnished 
by  the  Taunton  Locomotive  Works.  They  are  52  ft.  4  ins. 

over  all,  37-ft.  body,  8  ft.  wide,  11  ft.  3  ins.  high,  and  are  fitted 
with  noses  on  each  end,  which  are  3  ft.  ioj4  ins.  high  and  have 
a  spread  of  10  ft.  8  ins.  with  a  lift  of  9  ins.  The  wings  may  be 
raised  or  lowered  or  thrown  in  or  out,  and  they  are  equipped 
with  air  cylinders  by  which  the  whole  plow  may  be  raised. 
The  plows  may  be  readily  removed,  as  they  are  provided  with 
hooks  so  that  they  may  be  handled  by  means  of  a  crane.  The 
sills  are  of  long-leaf  pine  with  oak  plow  sills,  the  main 
sill  running  from  end  to  end  of  the  car,  and  the  end  sill  forming 
a  strong  bumper  when  the  car  is  used  for  hauling  freight. 
There  are  two  drop  windows  and  one  large  door  on  each  side, 
the  door  being  mounted  on  overhead  roller  bearings.  The  roof 
is  of  the  curved  pattern,  constructed  of  steel,  covered  with 
heavy  canvas,  and  having  a  running  board  down  the  middle 
for  the  trolley  stand.  The  floors  are  double.  The  sills  are 

trussed  with  iJ/^-in.  iron  rods,  connected  at  the  bolsters  with 
turnbuckles  and  further  trussed  by  a  flat  iron  band,  Yz  in.  x 
2  ins.  wide,  which  is  attached  through  the  bumpers  at  the  end 
of  the  car  and  runs  up  from  the  posts  immediately  above 
bolsters.  Needle  beams  and  braces  are  arranged  crosswise 
underneath  the  car.  The  trucks  are  St.  Louis  No.  23-B,  with 
4-ft.  9-in.  wheel  base,  and  motors  hung  inside,  5-in.  axles,  33-in. 

The  under  trussing  consists  of  four 

i^-in.  round  iron  rods,  with  turn- 
buckles  and  struts  to  support  them. 
There  is  one  truss  rod  under  each 
end  of  the  side  sills  and  two  under 
the  middle.  The  truss  needle  beams 

are  of  8-in.  x  6-in.  white  oak,  ex- 
tending the  full  width  of  the  car  and 

strengthened  with  two  %-in.  truss 
rods  fitted  with  necessary  washers, 
struts,  etc.  The  flooring  is  double, 

the  upper  portion  being  2-in.  plane 
sawed  oak.  The  corner  posts  are 
6-in.  X  8-in.  white  ash,  and  the  inter- 

mediate posts  are  5  ins.  x  6  ins. 
There  are  two  doors  on  each  side,  5 
ft.  wide  and  5  ft.  10  ins.  high,  with 
two  windows  in  each  door.  These 
cars  are  mounted  on  St.  Louis  M.  C. 

B.  trucks  and  have  four  50-hp  motors. FREIGHT  CAR  TO  WHICH  NOSE  PLOW  MAY  BE  ATTACHED 

Air  Brake  Cylinder "      "  Rod 

Hand  Brake  Rod 
Brake  Handle 

"Wing  Link 

Wing^  Swinging  Lever 
Post 

"  Levers 

"      Connectint?  Rods 
Worm  and  Wheel,  Hand  Lifting 

Hand  Wlieel        '  " 
Air  Cylinder,  Air  Lifting 
Nose  Holding  Deviee 

SIDE  ELEVATION,  SHOWING  HALF  OF  FREIGHT  CAR  WITH  NOSE  PLOW  ATTACHMENT 
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wlieels  with  i-iii.  flange,  and  boxes  of  standard  M.  C.  B.  dimen- 
sions. 

For  clearing  lieavy  cuts  on  the  southern  division  the  com- 
pany has  purchased  a  Ruggles  rotary  snow-plow  of  unusual 

SPECIAL  STEEL  BRIDGE 

In  crossing  the  Vermillion  River  with  its  Norwalk  exten- 
sion the  company  erected  a  steel  bridge  which  is  worthy  of 

more  than  passing  notice.    It  is  located  in  a  place  of  great 

PLAN  OF  NOSE  PLOW  ATTACHMENT  TO  BOX  CAR 

size  and  ])()\\er.  It  is  of  the  doulile  truck  pattern,  39  ft.  over 
all,  and  is  built  to  run  either  way.  At  both  ends  of  the  car  are 

beveled  steel  knives  which  revolve  at  a  high  rate  of  speed, 
propelled  by  motors  carried  inside  the  cab,  which  are  attached 
to  a  longitudinal  shaft  provided  with  clutches  for  operating 

natural  beauty,  and  it  was  felt  that  a  structure  should  be  built 
which  would  be  in  harmony  with  the  surroundings.  The  bridge 
has  the  arch  type  of  truss,  the  arches  being  164  ft.  long 
between  centers  of  end  pins.  They  have  a  parabolic  lower 
chord  with  a  rise  of  37  ft.    On  each  end  are  plate  girder  spans 

BIRMINGHAM  BRIDGE  FOR  CLEVELAND  &  SOUTHWESTERN  RAILROAD 

either  set  of  knives.    The  knives  are  surrounded  by  steel  scoops     40  ft.  in  length,  and  the  total  length  of  the  steel  structure  is 
which  run  close  to  the  rails  and  are  the  extreme  width  of  the 

machine,  the  scoops  extending  about  18  ins.  each  side  of  the 
track.  The  snow  is  received  on  the  rapidly  revolving  knives 
and  expelled  laterally  through  chutes  near  their  upper  periph- 

423  ft.,  the  height  above  the  river  being  63  ft.  The  foundations 
are  carried  to  the  hard  blue  shale  rock  which  lies  at  about  the 

elevation  of  the  river  bed,  and  is  exposed  on  the  sides  of  the 

river  valley.    The  end  skew-back  piers  are  formed  of  an  inde- 

IGround  Ein 

West 

Slate  -     -  shilr 

ELEVATION  OF  CLEVELAND  &  SOUTHWESTERN  BRIDGE  OVER     VERMILLION  RIVER  AT  BIRMINGHAM 

street  Itailwaj/  Journal 

cry,  the  direction  and  distance  being  controlled  by  adjustable 
top  wings.  Steel  track  scrapers  and  ice  diggers  are  placed  in 
front  of  the  wheels  to  insure  clean  rails  and  good  traction. 
The  plow  is  fitted  with  four  No.  34  Lorain  steel  motors,  two 
being  used  for  operating  the  fans  and  two  for  propelling  the  car. 

pendent  structure  for  each  shoe,  set  well  back  in  the  shale  to 

avoid  any  possibility  of  the  foundation  or  backing  being  de- 
stroyed by  the  disintegration  of  the  shale,  which  takes  place 

rapidly  where  the  shale  is  exposed  to  the  air.  The  center  pier 
is  a  heavy  piece  of  masonry,  18  ft.  x  36  ft.  at  its  base,  and  ex- 
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tending  about  23  ft.  above  its  bed  and  14  ft.  above  the  ground 
line,  the  elevation  of  the  shoes  being  just  high  enough  to  clear 
the  high-water  mark.  The  center  pier  is  able  to  withstand  the 
thrust  of  either  one  of  the  arches  in  case  the  opposing  arch  is 

removed,  and  is  provided  with  a  heavy  cutwater  on  its  up- 
stream face.  The  feature  of  these  piers  is  the  large  skew-back 

stones,  2  ft.  10  ins.  thick,  6  ft.  6  ins.  long  and  3  ft.  9  ins.  wide, 
weighing  over  3^  tons  each.  The  measurements  for  dressing 

the  faces  of  the  piers  were  made  with  a  200-ft.  steel  tape,  which 
was  compared  with  the  loo-ft.  standard  bar  at  the  Case  School 
of  Applied  Science,  Cleveland.  Spring  balances  were  used  in 
making  the  measurements,  and  allowance  was  made  for  the 

the  superstructure  was  built  by  the  Canton  Bridge  Company,  of 
Canton,  Ohio. 

REPAIR  SHOPS 

This  company  does  all  its  own  repair  work  of  every  de- 
scription, and  while  the  shops,  located  at  Rockport,  were  well 

adapted  for  the  requirements  of  the  original  line  to  Elyria, 
they  have  become  crowded  with  the  work  of  the  entire  system. 
The  main  building  is  233  ft.  x  58  ft.,  with  an  average  height 
of  17  ft.  below  roof.  The  machine  shop  is  88  ft.  x  22  ft. ; 
winding  room,  50  ft.  x  9  ft. ;  stock  room,  30  ft.  x  8  ft. ;  paint 
and  carpenter  shop,  55  ft.  x  47  ft. ;  the  balance  of  the  building 
being  devoted  to  operating  offices.    A  pit,  160  ft.  in  length. 

PORTABLE  PNEl'MATIC  JIB  CRANE 

stretch  of  the  tape.  The  tapes  used  by  the  inspector  in  the  shop 
were  compared  with  this  standard,  in  order  to  avoid  any  error 
due  to  differences  in  length  of  tape.  The  steel  arclies  forming 

the  superstructure  are  of  the  three-hinged  spandrel  braced 
type,  all  connections  of  main  members  being  made  by  pins. 
The  depth  at  the  ends  is  42  ft.  and  the  crown  5  ft.  The  trusses 
are  placed  15  ft.  centers  and  carry  a  steel  floor  system.  Wooden 

trolley  poles  are  used,  and  these  carry  high-tension  wires 
across  the  bridge.  The  spans  were  erected  upon  false  work, 
beginning  at  the  abutments  and  working  toward  the  center, 
and  after  the  spans  were  swung  free  of  the  falsework  it  was 
found  that  the  chamber  was  just  what  it  was  designed  to  be, 

proving  that  there  was  no  appreciable  error  in  the  measure- 
ments. The  bridge  was  designed  by  the  Osborn  Engineering 

Company,  of  Cleveland,  which  superintended  its  erection,  and 

with  concrete  floor  and  a  narrow-gage  (rack  for  hoi,sl>,  piped 
with  air  throughout,  and  a  novel  system  of  lighting  are  features 

worthy  of  mention.  The  motor  or  pit  jack  is  operated  b\'  air 
and  is  mounted  on  a  truck  running  on  a  track  of  30-in.  gage. 
The  track  is  even  with  the  concrete  bottom  of  the  pit,  giving 
a  smooth  bottom  for  men  to  work  on,  and  oljviating  difficulty 
in  finding  small  parts  that  may  be  dropped.  Cars  are  jacked 
by  means  of  portable  pneumatic  jacks,  consisting  of  cylindrical 
tanks,  40  ins.  x  18  ins.,  and  having  a  capacity  of  5  tons  eacli. 
For  general  hoisting  and  handling  trucks,  wheels  and  other 
material  the  com])any  cm|)loys  the  pnemnatic  jil)  crane  here- 

with illustrated.  It  was  designed  by  William  Lintern,  master 
mechanic  of  the  siiops,  and  was  built  by  tiie  Garry  Iron  &  Steel 
Company,  Cleveland,  which  furnished  all  the  pneumatic  equip- 

ment in  the  shops.    The  crane  is  mounted  on  a  Brill  single- 
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truck  with  wheel  base  lengthened  to  suit  the  requirements. 
Two  No.  12  Westinghouse  motors  are  mounted  outside  the 
axles  for  propelling,  so  that  the  crane  may  be  used  on  the  road 
as  well  as  in  the  shops.  Hoisting,  racking  and  revolving  is 
accomplished  by  air,  which  is  supplied  by  a  self-contained 
Christensen  compressor  outfit.  The  crane  has  a  lifting  capacity 
of  5  tons,  and  it  has  been  found  of  great  value  in  both  shop  and 
road  work.  The  company  turns  all  its  own  axles,  keeping  a 
stock  of  forgings  on  hand  at  all  times,  thereby  greatly  facili- 

tating the  work.  A  5-in.  axle  has  been  adopted,  but  as  many  of 
the  motors  will  not  permit  of  this  diameter,  special  axles  having 

a  5-in.  cross-section  at  the  ends  with  4-in.  sections  at  the  points 
wliere  the  motors  are  mounted,  are  turned.    Solid  steel  gears 

TRAIN  DESPATCHER'S  HEADQUARTERS 

just  inaugurated  for  summer  traffic  there  will  be  half-hourly 
service  from  Cleveland  to  Oberlin,  the  through  cars  alternating 
to  Norwalk  and  Wellington.  The  generally  accepted  system 
of  despatching  is  followed.  But  one  form  of  order  is  used  and 
the  cars  report  only  when  late  or  when  ordered  to  do  so.  The 

conductor  takes  the  message  and  writes  it  on  a  slip.  He  re- 
peats it  to  the  despatcher  and  receives  his  o.  k.  The  conductor 

then  reads  the  order  to  the  motorman  who  repeats  it  back  after 
the  slip  has  been  handed  to  him. 

A  rather  unique  signal  has  been  installed  for  the  benefit  of 

the  patrons  of  White's  Villa,  a  resort  located  a  short  distance 
outside  the  city  and  much  frequented  by  society  people.  At  a 
switch,  ij4  miles  west  of  the  hotel,  a  couple  of  ties  were  taken 
out  and  a  box  installed  beneath  the  rail.  The  weight  of  the 
car  in  passing  over  this  point  causes  the  rail  to  be  depressed, 
thus  closing  a  circuit  within  the  bo.x,  the  switching  device 

lieing  a  simple  door-bell  contact.  By  means  of  a  bell  circuit  a 
large  gong  rings  in  the  hotel  entrance,  notifying  guests  that  an 
east-bound  car  will  pass  in  four  or  five  minutes. 
The  Cleveland  &  Southwestern  Traction  Company  has  a 

capital  stock  of  $5,000,000,  of  which  $2,000,000  is  preferred 
and  the  balance  common  stock.  The  outstanding  bonded  in- 

debtedness is  $2,200,000,  which  covers  also  the  extension  to 
Wooster,  a  total  of  130  miles,  making  the  bond  issue  a  trifle 
over  $16,000  to  the  mile.  Officers  are  :  A.  E.  Akins,  president ; 

A.  H.  Pomeroy,  first  vice-president;  S.  C.  Smith,  second  vice- 
president  ;  F.  T.  Pomeroy,  treasurer ;  E.  E.  Schneider,  sec- retary. 

 c««  

DRAINING  STREET  RAILWAY  TRACKS 

are  used  instead  of  the  usual  split  gears,  and  they  have  been 

found  very  satisfactory  for  high-speed  work. 
TRAIN  DESPATCHING 

A  wing  has  recently  been  added  to  the  office  portion  of  the 
shops  for  the  exclusive  use  of  the  train  despatcher.  The  room 

is  large  and  airy,  the  operating  table  and  switchboard  occupy- 
ing a  bay  at  the  front,  while  partitioned  off  at  the  rear  is  a  coat 

and  wash  room  for  the  operators.  The  despatchers  work  in 
three  tricks  of  eight  hours  each.  The  despatching  boards  are 
in  duplicate,  and,  together  with  the  line  boxes  and  instruments, 
were  installed  by  the  Rawson  Electric  Company,  of  Elyria. 
The  movement  of  cars  on  all  of  the  seven  divisions  of  the 

system  are  controlled  by  the  one  operator,  but  as  four  of  the 
divisions  are  operated  as  spur  lines  with  only  one  or  two  cars, 
these  divisions  require  very  little  attention.    Under  the  system 

The  question  of  securing  proper  drainage  for  its  tracks  has 
been  very  carefully  investigated  by  the  Twin  City  Rapid 
Transit  Company,  vv'ith  the  result  that  a  system  has  been 
worked  out  which  has  proved  very  satisfactory  in  practice. 
The  essential  feature  of  the  method  employed  is  illustrated  in 
the  accompanying  cut,  which  shows  a  casting  provided  with 
slots  opening  into  a  drain  connected  with  the  city  sewer  system. 
These  castings  are  located  in  the  tracks,  between  the  rails, 
where  surface  water  would  be  apt  to  settle.  The  plan  is  very 
simple  and  effective,  and  in  the  form  adopted  by  the  company 
excellent  results  are  obtained,  as  the  drainage  is  gradual  and 
leaves  no  accumulation  of  dirt  or  rubbish  on  the  track.  As  the 

track  is  kept  constantly  dry  the  life  of  the  roadway  is  pro- 
longed, and  the  equipment  is  similarly  benefited,  as  there  is  a 

general  improvement  in  operating  conditions. 

P 

'J  rack  Drip  No.  1— Length  4  ft.  21/2  ins.  for: 
52-lb.  Girder  Rail. 
54-Ib. 
7S-lb. 
75-lb.  Guard  Rail. 

Track  Drip  No.  1— Length  4  ft.  2%  ins,  for: 
92-lb.  Guard  Rail. 
97-lb. 

100-lb. 
Track  Drip  No.  2— Length  4  ft.  bVi  ins,  for: 

45-lb.  Girder  Rail. 

Track  Drip  No.  2— Length  4  ft.  5%  ins,  for: 
51-lb.  Guard  Rail. 
50-lb.  T-Rail. 60-lb. 
80-lb. 
70-lb. 

DRAINING  TRACKS  IN  SEWER  SYSTEM 
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ENGLISH  INTERURBAN  LINE 

An  interesting  electric  railway  system  has  been  recently 

completed  by  Dick,  Kerr  &  Company,  of  London,  in  Hamp- 
shire, England,  the  line  extending  from  the  outskirts  of  Ports- 

mouth to  Horndean.  The  line  is  distinctly  an 
interurban  line,  or  light  railway,  as  they  are 
called  in  England,  and  serves  a  purely  country 

district.  Though  strenuously  opposed  by  land- 
owners and  residents,  the  promoters  were  able 

to  fully  demonstrate  the  utility  of  the  system 
to  the  Light  Railway  Commissioners,  before 
whom  such  projects  must  be  brought,  and  at 
the  end  of  1899  the  order  was  confirmed  by  the 
Board  of  Trade. 

In  a  sense,  the  line  may  be  stated  to  be  an 
actual  extension  of  the  municipal  tramway 
system  which  was  completed  some  months  ago. 
The  recently  completed  line  is  owned  by  the 
Hampshire  Light  Railways  Company,  and  an 
agreement  has  been  made  under  which  the 
Municipal  Corporation  undertakes  to  run  cer- 

tain cars  over  the  lines  owned  by  the  company. 
The  line  passes  through  districts  of  more 

than  ordinary  interest.  On  leaving  Cosham  a 
good  view  is  obtained  of  Portsmouth  with  its 
ancient  castle,  where,  during  the  French  Revo- 

lution, nearly  8000  prisoners  were  confined ; 
as  also  were  the  Dutch  prisoners  taken  at  the 
battle  of  Camperdown  in  1797. 

From  the  top  of  Portsdown  Hill,  nearly  400 
ft.  high,  a  magnificent  view  of  both  sea  and 
land  is  obtained.  The  dockyard,  the  town  hall  and  the  parish 

church  of  St.  Mary's  stand  out  in  bold  relief.  Beyond  Ports- 
mouth is  seen  the  Isle  of  Wight  with  all  its  beauties  of  hills 

and  dales,  downs  and  cliffs. 
Continuing  the  journey  from  the  top  of  Portsdown  Hill  the 

cars  pass  along  a  delightful  road  through  the  pretty  villages  of 
Purbrook  and  Waterlooville,  and  thence  to  Horndean. 

seekers,  there  is  little  doubt  that  it  will  be  ultimately  largely 
used  for  through  traffic. 

The  work  carried  out  by  the  contractors,  Dick,  Kerr  &  Com- 
pany, comprised  all  of  the  track  construction,  the  overhead 

equipment  and  the  generating  and  sub-station  plant.  The 

FIG.  2.— SHOVv'ING  EMBANKMENT  WORK 

The  necessary  electrical  energy  for  tlie  operation  of  the  line 
is  purchased  from  the  Portsmouth  Corporation,  and  the  manner 
in  which  the  joint  arrangement  has  been  carried  out  suggests 
that  other  English  country  districts  might  be  effectively  linked 

up  with  town  tramways,  even  when  the  two  systems  are  oper- 
ated by  different  authorities. 

The  commercial  prospects  of  the  line  are  excellent,  and 
though  in  a  sense  it  will  be  mainly  patronized  by  pleasure 

FIG.  1.— LINE  PASSING  FROM  COUNTRY  ROAD  ONTO  SPECIAL  TRACK 

cars  were  supplied  by  the  British  Electric  Car  Company. 
TRACK  CONSTRUCTION 

The  length  of  line  is  6  miles  from  the  terminus  at  Cosham 

to  the  terminus  at  Horndean,  and  is  of  single-line  construction 
with  turn-outs.  The  track  is  practically  divided  into  three  sec- 

tions owing  to  the  different  forms  of  construction  rendered 
necessary  by  the  nature  of  the  country. 

Section  No.  i,  from  the  junction 
with  the  Portsmouth  Corporation 
Tramways  to  the  top  of  Portsdown 
Hill,  is  about  i  mile  in  length.  This 
section  presents  all  the  features  of 
ordinary  railway  construction,  the 
line  being  taken  across  country  some 
distance  back  from  the  country  road, 
but  parallel  to  it.  There  are  three 
bridges  in  this  section,  one  over  the 
London  &  South-Western  Railway 

Company's  line  at  Cosham,  and  two 
others  over  roads  crossing  the  line  of 
the  track.  About  three-fourths  of  a 
mile  of  the  track  is  carried  on  em- 

bankments, and  the  remaining  one- 
quarter  is  carried  through  cuttings. 

The  rails  are  laid  on  longitudinal  con- 
crete stringers,  18  ins.  wide  by  12  ins. 

deep,  and  are  kept  to  gage  by  tie-bars 
spaced  about  every  7  ft.,  the  whole 
being  ballasted  up  to  the  base  of  the 
head  of  the  rail.  This  construction  is 

general  for  this  section,  except  in  places  where  the  depth  of  the 
fill  is  considcrnble.  In  these  instances  the  rails  are  supported 
on  timber  framing,  the  uprights  of  which  extend  right  through 
the  fill  to  a  substantial  concrete  foundation.  This  form  of  con- 

struction was  adopted  to  insure  the  stability  of  the  track  .should 
the  filling  material  settle  at  any  time. 

.Section  No.  2.  from  ibc  jnnclidii  wiib  .'-^cclioii  Xn.  r  at  llic 
top  of  Portsdown  Hill,  througli  tlic  village  of  Purbrook  to 



934 STREET  RAILWAY  JOURNAL. [Vol.  XXL    No.  26. 

Waterlooville,  is  a  distance  of  ahout  2'/  miles.  This  portion  of 
the  line  is  laid  on  the  county  road,  and  the  form  of  construction 
is  that  of  ordinary  Enghsh  street  railway,  that  is,  a  foundation 

!•  If. THE  LINE  CARRIED  fiN  EMBANKMENT  OVER  MAIN  ROAD 

Tie-bars,  as  before  stated,  are  spaced  every  7  ft.,  and  weigh 
14  lbs.  each.   The  switch  points  are  8  ft.  in  length  over  all,  and 
arc  of  the  manufacture  of  F.  H.  Lloyd  &  Company,  Ltd.,  of 

Wednesbury,  cast  from  the  best  crucible  steel, 
and  are  of  the  symmetrical  or  equilateral  type. 

The  crossings  are  10  ft.  in  length,  built  up 
from  the  rails  themselves,  and  were  con- 

structed at  the  Kilmarnock  works  of  Dick, 
Kerr  &  Company,  Ltd. 

The  track  is  bonded  and  cross-bonded  with 

0000  copper  Neptune  bonds  of  high  conduc- 
tivity. Figs.  I  to  4  show  the  different  ex- 

amples of  track  construction. 
( )\'ERMEAI)  CONSTRUCTION 

The  overhead  construction  is  somewhat 

unique,  cnmliining  a  special  form  of  construc- 
tion for  light  railway  work  with  the  ordinary 

form  of  bases,  brackets,  etc.,  for  those  parts 
of  the  line  going  through  towns  and  villages. 
The  trolley  wire,  which  is  No.  00  B.  &  S.  gage, 
is  in  duplicate  and  carried  over  the  center  of 
the  track.  Where  double  track  exists  center 

pole  construction  is  adopted,  and  where  the 
track  is  single  side  poles  with  brackets  are 
used,  and  on  some  parts  of  the  line  where  the 

roadway  is  particularly  wide  the  span-wire 
system  is  in  vogue. 

The  type  of  brackets  for  light  railwav  work. 

of  6  ins.  of  concrete  extending  over  the  whole  width  of  the 
track.  The  rails  are  laid  on  this  foundation,  and  the  pavement 

laid  with  6-in.  granite  blocks. 
Section  No.  3,  from  the  junction  with  section  No.  2  at  AVater- 

looville  to  the  terminus  at  Horndean,  about  2'/>  miles  in  length. 
This  portion  of  the  line  is  laid  on  the  waste  ground  at  the  side 
of  the  county  road,  the  construction  of  the  track  being  exactly 
similar  to  that  of  section  No.  2,  that  is,  the  rails  are  laid  on  the 

longitudinal  concrete  stringers,  and  the  whole  being  ballasted 
up  to  rail  level. 

The  rails  used  are  of  the  ordinary  grooved  type,  weighing 

y6  lbs.  to  the  yard,  and  are  laid  in  lengths  of  45  ft.,  with  a  per- 
centase  of  shorter  lenoths,  to  avoid  cutting:  rails  in  the  con- 

FIG. 7.— EXTENSION  OF  SWITCHBOARD  AT  MAIN  POWER 
STATION 

struction  of  the  loops.  The  joint  plates  are  of  the  Dicker 

patent  combined  sole-plate  type,  and  weigh  approximately  100 
lbs.  per  pair,  and  are  secured  to  the  rails  by  means  of  six 

3^-in,  X  j.-in,  steel  bolts. 

FIG.  4.— SECTION  OF  TRACK  OVER  RIGHT  OF  WAY 

;dthough  ])]'d'm  in  construction,  are  quite  sightly  and  particularly 
strong.  The  tie-rod  supporting  the  bracket  is  held  by  a  sub- 

stantial malleable  iron  clamp  on  the  top  of  the  pole,  the  other 
end  being  attached  to  a  combination  flexible  suspension  bracket, 
and  securely  turned  over  the  outside  of  the  pipe,  thus  insuring 
absolute  rigidity  for  the  bracket. 

The  poles,  which  are  of  three  sizes,  are  built  up  in  three  sec- 
tions of  lap-welded  steel  tube.  Poles  used  on  the  straight  have 

a  minimum  weight  of  830  lbs. ;  on  the  curves  the  poles  weigh 
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970  11)S.,  and  for  dead  ends  and  ancliors 
1170  lbs.  These  poles  are  made  of 
specially  strong  steel,  and  are  capable 
of  standing  a  particularly  heavy  strain 
in  proportion  to  their  own  weight. 
The  No.  I  pole  is  capable  of  supporting 
a  weight  of  1200  lbs.;  No.  2  pole  1500 
lbs.,  and  the  No.  3  pole  2500  lbs.  at  a 

distance  of  18  ins.  from  the  top  witli- 
out  giving  more  than  6  ins.  temporary 
deflection  and  no  permanent  set. 

The  trolley  line  is  as  usual  divided 

into  half-mile  sections,  a  feeder  pillar 
being  erected  at  each  place.  This  pillar 
has  in  addition  to  the  usual  four-line 
switches  a  sufficient  number  of  main 
switches  to  allow  the  main  cables  to  be 

disconnected  for  making  a  loop  test  in 
case  of  breakdown. 

FIG.  5.— MOTOK  GENERATOR  SETS  IN  TFIE  P'JRTSMUUTII    I't.lWER  STy\'ll(  i  .\ 

The  switches  are  mounted  on  marble  panels,  and  the  holes 

FIG.  6.— INTERIOR  OF  SUB-STATION 

are  substantial])-  1iu;-1k'<1  with  ebonite  and  fitted  in  cast-iron 
pillars  with  water-tight  doors.  The  trolley  wire  is  supported  by 
gun-metal  (.\dmiralty  mixture)  throughout.  The  insulation  of 
the  bolts  supporting  the  wire  are  of  specially  moulded  mica, 

and  capable  of  standing  particularly  high  mechanical  and  elec- 
trical stresses.  The  ears  are  also  made  of  a  specially  tough 

quality  of  gun-metal,  varying  in  lengths  from  13  ins.  to  24  ins., 
to  suit  the  conditions  of  the  work. 

As  the  end  of  the  line  is  a  considerable  distance  from  tlie 

Portsmouth  power  house  the  system  necessarih-  called  for 
transmission  of  energy  at  a  high  pressure. 

The  system  of  transmission  is  a  three-phase  one,  three-phase 
motor  generators  being  at  tlie  i)o\\'er  house  in  Portsmouth 
Fig.  5),  whence  current  is  transmitted  at  6000  volts  to  a  sidi- 

station  about  midway  along  the  line. 
There  are  two  motor  generator  sets  which  have  been  erected 

in  tlu'  power  station,  each  consisting  of  a  fr)ur  pole  direct- 
current  shunt-wound  motor,  direct  coupled  to  an  eight-pole 
three-phase  alternator,  carried  on  tlic  same  f)ed-plate.  The 
motor  derives  its  supply  from  the  railway  bus-bars,  and  the 
output  of  each  machine,  at  373  r.  p.  ni.,  is  on  the  alternating- 
current  side  250  kw.    The  motor  closel}-  follows  the  standard 

practice  adopted  by  Dick,  Kerr  &  Company  in  their  direct- 
current  machinery.  The  alternating  current  generator 

having,  as  alread}'  stated,  a  capacity  of 
250  kw  when  supplying  current  at  550 
\()lt^,  is  of  the  revolving  field  type,  \\ilh  ex- 

ternal stationary  armature.  The  stat(jr  con- 
sists of  laminated  segments,  built  up  into  a 

cast-iron  frame,  and  special  provision  is  made 
to  give  ample  ventilation.  The  windings  are 
carried  in  slots,  and  connected  up  in  star 
fashion.  The  field  magnets,  consisting  of 
laminated  steel,  are  carried  on  the  revolving 
hul),  which  is  itself  keyed  to  the  shaft. 

Exciting  current  is  led  into  the  field  magnet 

coils  by  means  of  two  brass  slip-rings,  each 
slip-ring  being  provided  with  copper  gauze 
brushes.  The  excitation  of  the  fields  of  the 
alternator  is  obtained  from  a  direct-current 
shunt-wound  generator,  which  is  coupled 
direct  to  the  main  shaft,  and  carried  inside  one 

of  the  outer  bearings.  The  details  of  the  sub- 
station machinery  are  exactly  in  accord  with 

the  machinerv  at  the  main  power  house.  See 

Fig.  6. 
The  switchboard  at  the  main  power  house 

is  connected  to  the  already  existing  railway 
switchboard,  and  is  made  up  of  five  panels, 
cauried  on  wrought  iron  frames  (Fig.  7).  On 
the  motor  panels  are  an  automatic  circuit 

breaker,  illunnnatcd  dial  ammeter,  the  necessary  switches, 
motor  st;irter  and  field  rheostat.     The  generator  panels,  of 

A
'
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FIG.  S.    STATION  SWITCHBOARD 
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which  there  are  two,  are  provided  with  the  necessary  fuses  and 
switches,  field  rheostat,  field  breaking  switches  and  resistances 
and  synchronising  apparatus.  The  fifth  panel  is  for  the  feeders, 
and  controls  the  entire  output  of  the  motor  generator  sets,  and 

is  provided  with  three  high-tension  fuses,  one  high-tension 
switch  and  Kelvin  ammeter. 

The  switchboard  at  the  sub-station  consists  of  eight  panels, 
the  details  of  construction  being  similar  to  the  board  at  the 
power  house,  see  Fig.  8.  The  input  panel  and  two  motor  panels 
deal  with  current  at  5000  volts,  and  are  arranged  so  that 
no  live  connections  are  accessible  from  the  front  of  the  board. 

They  are  provided  with  the  usual  ammeters  and  the  necessary 
fuses  and  switches.  The  generator  panels,  which  deal  with  the 
current  for  the  overhead  line,  are  provided  with  the  usual 
equipment.  There  are,  in  addition,  two  feeder  panels  and  the 
ordinary  Board  of  Trade  panel. 

The  current  is  carried  by  a  specially  constructed  three-core 
cable  to  the  sub-station.  The  sectional  area  of  each  conductor 
in  this  cable  is  .05  sq.  in.,  and  has  a  conductivity  of  over  98 

per  cent  according  to  Matthieson's  standard.  The  cable  is  lead 
sheathed,  and  under  this  lead  sheathing  is  boimd  a  copper  earth- 

ing strip.  The  thickness  of  the  di-electric  between  the  cores  is 
.1875  ^""^  between  the  core  and  the  cable  and  the  cable 
earthing  strip  .1875  in. 

The  insulation  material  used  on  the  cables  is  specially  im- 
pregnated paper,  and  so  high  is  the  insulation  qualities  of  this 

that  these  cables,  which  are  in  duplicate,  have  stood  an  alter- 
nating E.  M.  F.  of  20,000  volts  for  fifteen  minutes  without  the 

slightest  defect  becoming  apparent. 
From  the  sub-station  a  continuous  current  is  taken  to  dif- 

ferent parts  of  the  line  to  cables,  of  .5-sq.  in.  and  .25-sq.  in. 
capacity,  the  whole  of  the  cables  being  laid  on  the  solid  system. 

The  track  and  buildings  were  constructed  under  the  super- 
vision of  John  Glenn,  C.  E.,  who  acted  as  engineer  for  the 

promoters,  while  E.  Rotter,  A.  M.  I.  C.  E.,  has  acted  as  con- 
sulting engineer  for  the  electrical  portion  of  the  system. 

A  RATIONAL  TRAIN  RESISTANCE  FORMULA* 

BY  JOHN  BALCH  BLOOD 

1.  In  the  early  days  of  train  resistance  formulfe,  when  speeds 
were  not  high,  the  frictional  resistance  of  track  and  journals 
was  a  considerable  factor  in  the  total  resistance.  Again,  the 
head  resistance  was  charged  up  to  the  locomotive,  without  a 
formula,  and  train  resistance  meant  the  pull  on  the  engine 
draw-bar. 

These  facts,  together  with  the  fact  that  the  criteria  of  indus- 
trial competition  were  loosely  drawn,  made  a  simple  formula 

tlie  desideratum,  and  we  see  as  a  result  formula  of  many 
A  arieties  containing  a  single  variable. 

These  served  their  purpose  at  the  time,  but  time  and  advanc- 
ing knowledge  showed  their  inadequacy  both  as  to  absolute 

results  and  functionally.  The  immediate  needs  were  supplied 
■by  sets  of  formulas  with  different  coefficients  and  variables,  each 
good  only  for  a  certain  range. 

The  original  single  term  formula  were  of  two  kinds,  as 
follows : 

R  =  A+BM  (i) 
R  =  A  +  CM'  (2) 

Where  R  =  train  resistance  in  lbs.  per  ton. 
M  =  speed  of  train, 

A.  B,  and  C  =  coefficients. 

2.  The  development  from  these  formulae  showed  a  desire  for 
a  rational  formula,  the  elements  of  which  would  represent  dis- 

tinct parts  of  the  resistance  recognizable  and  measurable. 
Experiments  and  the  gradually  increasing  train  speeds  began 

*  Paper  presented  at  the  meeting  of  the  Arnerican  Society  of  Mechanical  En- 
gineers, Saratoga,  June  23,  1903, 

to  indicate  the  different  elements  of  resistance,  although  the 
function  and  absolute  value  of  each  was  not  obtained. 

The  higher  normal  train  speeds  brought  out  the  fact  that  a 
factor  of  the  resistance  was  the  air  friction,  and  that  it  cer- 

tainly varied  as  a  function  of  the  speed  greater  than  unity,  and 
in  all  probability  as  the  square. 

3.  In  1885  the  Eastern  Railway  of  France  made  some  very 
extensive  experiments,  and  gave  as  their  results  a  set  of 

formulae  of  a  rational  type,  using  different  coefficients  for  dif- 
ferent ranges  of  speed.    Their  formula  was  of  the  type 

F  =  (A  +  BM)  T  +  CQM'  (3) 
Where  P  =  total  pull  or  horizontal  effort, M  =  speed, 

T  =  weight  or  train, 
Q  =  cross  section  of  train, 

A.  B,  and  C  =  coefficients. 
This  reduces  for  comparison  with  other  formulae  to 

R  =  A+BM+  (4) 

It  will  be  noted  that  for  trains  with  a  speed  of  12-32  km  per 
hour,  these  engineers  left  off  the  last  term  having  the  speed 
factor  as  the  square,  leaving  a  formula  of  the  form  (i). 

This  formula  (4)  is  interesting  from  a  rational  standpoint. 
First,  it  has  two  terms  with  variables ;  one  as  the  first  power 
of  the  velocity,  and  one  as  the  second  power  of  the  velocity. 

Second,  the  second  power  factor  has  a  component,  the  cross- 
section  of  the  train.  This  would  show  that  this  factor  was  to 

give  the  air  resistance,  and  would  show  that  they  appreciated 

that  there  was  another  part  of  the  resistance  that  was  not  con- 
stant, and  yet  it  did  not  vary  as  the  square. 

4.  Their  set  of  formulje,  instead  of  a  single  formula,  showed 
that  their  variables  were  not  functionally  correct,  and  must  be 
modified  by  variation  of  the  coefficients. 

This  set  of  formulas  as  given  by  them  is  as  follows: 
(a)  For  freight  trains  speeds  12-32  km  per  hour. 

W  =  (1.65  -f  0.05  v)  Q. 

(h)  For  passenger  trains  speeds  32-50  km.  per  hour. 
H/  =  (1.8  -f  o.oSv  )  Q  +  .009  Av\ 

(c)  For  passenger  trains  speeds  50-65  km.  per  hour. 
W  =  (1.8  -I-  0.08  v)  Q  +  .006  Az''. 

(d)  For  express  trains  speeds  70-80  km  per  hour. 
TV  =  (1.8  +  0.14  v)  Q  +  .004  Aif. 

Where  W  =  resistance  of  train  in  kilograms, 
Q  =  weight  of  train  in  tonnes  of  1000  kg., 
A''  =  speed  in  km.  per  hour, 
A  =  cross  section  of  trains  (5  qm.). 

These  formulae  were  very  accurately  constructed  from  care- 
ful and  exhaustive  experiments,  and  the  variation  in  the  co- 

efficients will  serve  to  indicate  the  functional  inadequacy  of  the 
variables. 

There  are  four  points  to  be  observed  in  the  variation  of  these 
coefficients.  First,  that  the  factor  independent  of  the  speed 

was  apparently  constant  at  all  speeds.  The  deviation  from 
this  in  case  of  freight  trains  could  probably  be  accounted  for 
by  the  construction  of  the  car  or  the  relative  weight  of  load  per 
axle.  Second,  it  will  be  seen  that  the  coefficient  of  the  first 
power  factor  is  increased  as  the  speed  increases.  Third,  that 

the  coefficient  of  the  second  power  term  is  decreased  with  in- 
creased velocity.  And,  fourth,  that  the  second  power  term  is 

eliminated  from  the  low-speed  formula. 
5.  From  these  observations  we  would  draw  the  following 

conclusions :  that  there  is  a  portion  of  the  train  resistance  that 
is  independent  of  the  velocity;  that  the  air  friction  factor  has 
little  or  no  influence  below  32  km.   These  seem  to  be  clear. 

The  increasing  of  the  coefficient  of  the  first  power  term  and 
the  decreasing  of  the  coefficient  of  the  second  power  term 
indicate  an  empirical  attempt  to  adjust  the  coefficient  to  take 
care  of  improper  functional  value  of  the  variables. 
We  find  a  single  variable  formula  with  first  power  factor 

gives  too  small  results  for  high  speeds  if  it  is  correct  for  low 
speeds.  We  find,  also,  that  a  single  variable  formula  with  a 
second  power  factor  gives  too  high  results  at  high  speeds  if  it 
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is  correct  at  low  speeds.  This  would  seem  reasonable,  as  it 

is  apparent  that  there  are  at  least  three  forms  of  friction — plain 

sliding  friction,  which  is  independent  of  the  speed;  rolling- 
friction,  which  varies  directly  as  the  speed,  and  fluid  friction, 
which,  in  case  of  air,  would  vary  theoretically  as  the  second 
power  of  the  speed. 

6.  It  seems,  then,  perfectly  reasonable  that  a  rational 
formula  should  have  these  three  terms.  Experience  shows  that 
while  a  formula  having  three  terms  of  zero,  first  and  second 
power  variables,  respectively,  will  give  accurate  results  for  a 
wider  range  than  either  of  the  single  variable  formuhe,  it  in 
common  with  the  second  power  single  variable  formula  gives 
too  large  results  at  high  speeds,  if  it  is  correct  at  the  lower 
speeds. 

This  is  apparently  what  the  engineers  of  the  Eastern  Rail- 
way of  France  found,  and  they  tried  to  counteract  this  by  re- 

ducing the  ef¥ect  of  the  second  power  at  higher  speeds  by 
reducing  the  coefficient,  and  by  increasing  the  effect  of  the  first 
power  term  at  higher  speeds  by  increasing  its  coefficient.  It 
would  seem  that  the  increase  of  the  relative  moment  of  the 

first  power  term  at  high  speeds  was  palliative  only,  rather  than 
that  the  rolling  friction  did  increase  in  greater  ratio  than  the 
first  power. 

The  conclusion  to  draw  from  the  above  is,  that  the  third  term 
of  the  equation  should  have  an  exponent  greater  than  one  and 
less  than  two. 

7.  In  March,  1899,  I  presented  in  the  Street  Railway 
Journal  a  rational  formula  with  a  third  term  having  an  ex- 

ponent of  1.8,  giving  reasons  somewhat  as  above  to  substantiate 
its  reliabihty.  The  formula  expressed  in  the  same  terms  as 
above  was : 

R  =  4  +  -i5M+.3      t  ^5) 

W.  J.  Davis  gives  a  formula  which  gives  very  accurate 

results  below  46  miles  or  50  miles,  but  it  is  generally  acknow- 
ledged that  it  gives  too  high  results  at  higher  speeds.  The 

formula  is : 

R^6  +  .i3M  +  .35^j-     U  +  .i(N-i)]  (6) 
Mr.  Davis  gives  different  coefficients  for  different  sizes  of 

cars,  but  does  not  vary  them  for  the  speed.  The  large  cars 

would  naturally  be  used  at  the  higher  speeds,  so  that  the  co- 
efficients, if  adjusted  to  the  higher  part  of  the  curve  for  the 

larger  cars,  would  give  a  series  of  curves  with  better  total 
results,  but  would  not  be  any  more  functionally  correct  than  the 
French  formulae. 

8.  There  is  a  point  in  rational  formulae  which  is  very  im- 
portant, namely,  that  the  terms  for  head  and  stern  resistance 

have  in  the  denominator  a  factor  proportional  to  the  length  or 
weight  of  the  train.  This  appears  in  many  formulae,  and  is 
reasonable  when  it  is  considered  that  the  head  and  stern  re- 

sistance would  be  independent  of  the  length  of  the  train,  and 
therefore,  when  expressed  in  pounds  per  ton,  would  be  inversely 
proportional  to  the  weight  or  length.  In  most  formulae  the 
weight  is  used  rather  than  the  length. 

This  would  give  as  a  principle  that  the  head  and  stern  re- 
sistance, which  varies  as  a  power  of  the  speed  between  one  and 

two,  should  have  a  weight  factor  in  the  denominator. 
It  has  been  found  by  experiment  that  the  air  resistance  on 

the  sides  of  the  cars  varies  as  power  of  the  speed  higher  than 
the  first.  It  is  evident  that  this  factor  of  total  resistance  should 

be  proportional  to  the  length  or  weight  of  the  train,  and,  there- 
fore, in  our  form  of  formula  would  have  no  weight  factor  in 

the  denominator. 
The  head  and  stern  resistance  can  be  divided  if  it  is  desired. 

It  is  found  in  actual  practice  that  the  head  resistance  is  much 

larger  than  the  stern  resistance.  Professor  Goss's  experiments 
on  models  show  that  this  head  resistance  is  6.5  times  the  stern 

resistance,  and  that  the  head  and  stern  resistance  together  are 
about  6.2  times  the  side  resistance  of  one  car. 

From  collateral  evidence  it  would  seem  that  the  coefficient  of 

the  variable  in  the  side  resistance  term  should  be  considerably 
lower  than  that  of  the  head  resistance  term.  The  air,  in  case 
of  the  side  resistance,  is  not  compressed,  but  is  sheared  off,  and 
the  fluid  particles  are  dragged  aside  rather  than  piled  up  on  each 
other. 

On  the  basis  of  the  above,  the  rational  formula  would  be : MP  Ml'  ,  , 

R  =  A+BM  +  CM"  +  D    Y    +^  T 
Where  R  —  resistance  in  lbs.  per  ton. 

M  =  speed  in  miles  per  hour, 
T  —  weight  of  train  in  tons, 
M=  exponent  of  side  friction  term, 
p  =  exponent  of  head  and  stern  friction  terms, 
A  =  coefficient  for  sliding  friction, 
B  =  coefficient  for  roiling  friction, 
C=  coefficient  for  side  air  resistance, 
D  =  coefficient  for  head  air  resistance, 
E  =  coefficient  for  stern  air  resistance. 

Now,  we  have  not  yet  enough  data  for  determining  the 
proper  exponents,  nor  to  separate  the  exponents  into  the  two 
forms.  Again,  as  there  are  always  two  ends  to  a  string,  the 
head  and  stern  resistance  will  always  come  together. 

Until  we  find  sufficient  evidence  to  give  us  the  two  ex- 
ponential factors,  we  will  be  better  served  to  combine  all  three 

exponential  factors  into  one.  Again,  for  general  work  this 
would  be  simpler  and  sufficiently  accurate.  We  would  then have : 

R  =  A  +  BM  +  (c+'^^)m'^  (8) 
9.  This  is  essentially  the  formula  given  by  me  in  1899,  the 

only  difference  being  in  the  coefficient  of  the  exponential  term 
separating  out  a  factor  representing  the  side  resistance  which 
is  proportional  to  the  train  weight. 

Where  R  =  resistance  in  lbs.  per  ton, 
M  =  speed  in  miles  per  hour, 
T  =  weight  of  train  in  ton.s, 
n  =  exponent  =  1.8, 
A  —  coefficient  of  sliding  friction, 
B  =  coefficient  of  rolling  friction, 
C  =  coefficient  of  side  resistance, 
D  =  coefficient  of  head  and  btern  resistances. 

The  values  of  these  various  coefficients  are  as  follows: 

A  = 
3  for  heavy  freight  trains. 

A  — 

4  average  passenger  trains. 

A  — 

5  heavy  large  electric  cars. 

A  = 

6  medium  electric  cars. 

A  = 

7  light  electric  cars. 

B  = 

.15  for  light  track  construction. 

B  = 

.12  for  heavy  track  construction. 

C  = 

.0016  for  ordinarily  constructed  cars. 

C  = 

.0014  for  cars  with  vestibules. 
D .25  for  small  cross  section  cars. 
n .30  for  medium  section  electric  cars. 

i) 

.35  for  large  electric  or  suburban  trains. 

D  = 
.40  for  largest  express  trains. 

As  our  experimental  data  is  increased  it  will  be  possible  to 
correlate  these  coefficients  more  intimately  with  the  elements  ol 
friction  they  represent. 
The  foregoing  has  shown  the  gradual  development  of  the 

train  resistance  formula  from  a  rational  standpoint,    it,  how 
ever,  has  been  viewed  all  along  from  the  start  from  an  empirical 
standpoint. 

10.  When  it  was  found  that  a  formula  with  a  single  variable 
term  was  insufficient,  there  were  those  who  refused  to  add 
another  term  to  the  formula,  contending  that  such  term  did  not 

give  an  absolute  formula,  and  only  extended  its  range  if  re- 
sults were  at  all  in  advance.  Again,  the  range  of  increased 

alleged  accuracy  was  within  the  range  of  variation  in  the  value 
of  the  coefficients,  so  that  altogether  the  extra  complication  was 
not  worth  the  result.    These  advocated  an  empirical  formula 
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taking  such  range  for  each  separate  set  of  coefficients  as  ex- 
perience would  warrant. 

There  were  others,  I  believe,  who  were  led  to  abandon  the 
rational  formula  on  account  of  intellectual  cowardice.  They 
found  that  a  single  variable  formula  was  hopelessly  inadequate 
with  either  the  first  power  or  the  second  power.  After  having 
passed  to  the  three  term  formula  with  first  and  second  power 

variables,  they  saw  that  with  the  increase  of  speed  and  shorten- 
ing of  trains,  too  high  results  would  be  obtained  at  high  speeds. 

They  balked  at  following  the  natural  and  logical  course  of 

reducing  the  exponent  of  the  second  power  term,  arguing,  per- 
haps, that  the  complication  of  the  fractional  exponent  was  not 

warranted;  also,  perhaps,  being  led  by  the  fact  that  the  theo- 
retical air  resistance  is  known  to  vary  as  the  second  power. 

11.  Let  us  consider  the  use  of  a  train  resistance  formula. 

Originally  it  served  more  as  a  guide  than  an  engineering 
liypothesis.  As  skill  in  design  and  application  increased,  more 
and  more  attention  was  paid  to  the  fitting  of  machines  to  the 
work  they  had  to  do.  Moreover,  with  steam  railroads  and  long 
trains,  extreme  accuracy  was  not  essential,  as  one  or  more 

cars  could  be  added  or  taken  oft'  as  conditions  required. With  the  advent  of  short  suburban  trains  with  three  to  five 

cars,  short  distances  between  stations,  and  a  demand  for  in- 
creased schedule  speed,  it  became  very  necessary  to  fit  the 

motive  power  with  a  nicety  to  its  work.  In  case  of  a  three-car 
train,  if  the  locomotive  was  too  small,  the  taking  off  of  a  single 
car  would  reduce  the  train  weight  33  per  cent,  and  then  the 
locomotive  would  be  too  large,  besides  necessitating  a  change  in 
the  time-tables. 

This  need  was  still  further  emphasized  by  the  high  speeds  of 
such  trains  as  the  Empire  State  Express  of  the  New  York 
Central  &  Hudson  River  Railroad,  and  also  by  the  high-speed 
interurban  electric  cars.  In  case  of  these  electric  cars  the 

motive  power  of  each  car  being  on  its  own  axles,  there  is  no 
possibility  of  adjustment  if  it  is  not  suited  to  its  work. 

It  will  be  seen,  then,  that  the  use  of  train  resistance  formulre 

has  changed  from  that  of  a  general  guide  to  that  ol  a  funda- 
mental engineering  criterion.  Extreme  accuracy  is  now  a 

desideratum,  functional  as  well  as  absolute. 

Again,  the  complication  of  the  number  of  terms  and  the  frac- 
tional exponent  is  not  the  drawback  that  it  would  appear,  as  the 

use  of  such  formuLx  now  t^kes  the  intermediary  of  charts  or 
curves,  eliminating  all  complication  of  calculation.  Moreover, 

the  general  use  of  the  slide-rule  makes  a  fractional  power  prac- 
tically as  easy  of  calculation  as  the  integral  factor. 

Those  who  argued  for  the  empirical  formula  pretty  gen- 
erally stuck  to  the  single  variable  formula,  and  varied  the 

coefficients  to  suit  the  case.  There  were  those  who,  finding  the 
two  variable  formul£B  inadequate,  apparently  went  on  an  em- 

pirical excursion  to  find  some  form  which  would  give  accurate 
results  for  a  wider  range  than  given  by  existing  formulse.  The 
fornnila  of  Mr,  John  Lundie  is  of  this  class,  and  as  stated  by 
him  is  : 

which,  reduced  for  comparison  with  rational  formula,  be- 
comes 

R  =  4  +  .--oM-{-^^^j,  (9) 

The  third  term  of  this  equation  cannot  be  explained  ration- 
ally. The  depreciated  reciprocal  weight  factor  has  no  rational 

analogy  in  practice.  This  formula  has  all  the  complications  of 
a  three-term  formula,  without  the  advantage  of  a  rational 
formula, 

12.  J.  A.  F.  Aspinall,  the  general  manager  of  the  Lancashire 
&  Yorkshire  Railway,  has  gone  into  the  matter  of  train  resist- 

ance in  an  exhaustive  manner,  and  presented  in  November, 
1901,  at  a  meeting  of  the  British  Institution  of  Civil  Engineers, 

a  paper  on  the  subject.  He  gave  as  results  of  his  study  and 

experiments  for  a  five-car  train : 

^  =  2-5+37.8  (10) 
Where  R  —  resistance  in  lbs.  per  ton  of  2240  lbs.  drawn, 

V  =  velocity  of  train  in  miles  i^er  hour. 
He  found  that  for  a  greater  number  of  cars  that  the  length 
entered  as  a  factor  and  gave 

vy.  ;  , 

^==^■5+  50.S-H.0278L  ^''^ 
Where  T  =  length  of  train  in  feet. 

It  will  be  noticed  that  the  independent  coefficient  is  small.  It 
can  generally  be  taken  as  a  fact  that  when  the  independent 
factor  is  less  than  three  the  formula  is  empirical,  and  that  the 
independent  coefficient  is  reduced  to  compensate  some  other 
error  introduced.  In  all  formuke  this  independent  factor  repre- 

sents the  resistance  just  before  coming  to  rest,  and  is  the  mini- 
mum obtainable  resistance.  This  is  seldom  less  than  4  lbs.,  and 

only  in  exceptional  cases  goes  below  3.5  lbs. 
Mr.  Aspinall  has  the  courage  to  go  to  a  fractional  exponent. 

He,  however,  combines  all  variables  into  one  term,  thereby 
cutting  loose  from  a  rational  formula.  He  has  also  a  depreciated 

reciprocal  length  factor,  which  is  comparable  with  Mr.  Lundie's 
depreciated  reciprocal  weight  factor.  Mr.  Lundie  has  a  third 
term  with  the  first  power  variable  alone,  which  Mr.  Aspinall 
does  not. 

Although  I  am  a  believer  in  a  rational  formula,  I  was  pleased 

to  see  Mr.  Aspinall's  formula,  as  he  is  the  first  man  to  give, 
other  than  myself,  a  fractional  exponent  of  the  variable. 

C.  O.  Mailloux  recommends  an  empirical  fornnila,  and  one 
of  the  form 

R  —  A-{-BM"  (12) 

Now,  mathematically,  this  equation  can  be  made  to  very 

closely  represent  any  curve  with  a  constantly  increasing  func- 
tion, and,  therefore,  can  be  made  to  represent  any  given  test 

curve,  probably,  within  the  limits  of  accuracy.  If  a  curve  be 

plotted  representing  a  given  set  of  readings,  and  a  curve  of 
form  of  equation  (12)  be  plotted  to  represent  such  curve,  if 

the  highest  points  of  the  two  curves  coincide,  it  will  be  found 
that  the  empirical  curve  cuts  the  real  curve  at  two  points,  and 
that  the  values  of  the  resistance  as  calculated  from  the  empirical 
curve  beyond  the  upper  limit  are  higher  than  the  true  values. 
It  is  very  important  in  extending  curves  to  have  all  points 
determined  as  accurately  as  possible,  for  a  slight  variation  in 
direction  is  magnified  by  the  amount  of  extension.  That  this 
empirical  curve  would  give  high  results  on  the  extension  is 
obvious  when  it  is  considered  that  a  factor  varying  as  the  first 

power  of  the  velocity  is  eliminated,  and  its  place  taken  by  an 
augmented  coefficient  of  the  higher  power  factor.  At  low 
values  of  the  speed,  the  difference  between  the  true  value  of  the 
firft  power  variable  and  its  substituted  higher  power  factor 
would  probably  be  within  the  limits  of  accuracy  of  observation, 
but  this  is  not  so  at  high  values,  and  would  always  lead  to  high 
results.  This  empirical  train  resistance  formula  is  good  to 

represent  a  given  series  of  results  for  mathematical  or  func- 
tional comparison.  It,  however,  is  of  little,  or  perhaps  better 

stated,  inferior  value  for  predicted  results  of  extension  beyond 

the  highest  value  of  observation.  It  is  very  important  for  ex- 
tending the  curve  that  the  first  power  factor  be  present  and 

accurately  determined  as  to  its  coefficient. 
12.  Another  important  point  which  the  empirical  formulae 

entirely  leave  out  is  the  relative  value  of  the  different  portions 
of  the  resistance.  In  a  rational  formula  it  will  be  seen  that  the 
side  air  resistance  comes  within  the  limits  of  accuracy  at  about 

30  m.  p.  h.,  and  the  head  and  stern  resistances  become  negligible 
for  a  six-car  train  at  about  the  same  speed ;  but  for  a  single-car 
train  they  do  not  become  negligible  till  you  get  down  towards 
20  m.  p.  h.  It  would  seem  this  is  a  very  important  function  of  a 
train  resistance  formula.   It  would  seem,  in  conclusion,  that  all 
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arguments  favor  the  rational  form  rather  than  the  empirical 
form,  and  that  the  highest  exponential  variable  should  have  a 
fractional  exponent  between  one  and  two. 

A  DESCRIPTION  AND  TEST  OF  A  400-KW  TURBO- 
GENERATOR 

Frederick  A.  Waldron,  superintendent  of  the  Yale  &  Towne 
Manufacturing  Company,  of  Stamford,  Conn.,  read  a  paper  at 
the  June  meeting  of  the  American  Society  of  Mechanical  Engi- 

neers on  a  400-kw  Westinghouse-Parsons  steam  turbine  which 
his  company  installed  in  1901.  His  figures  and  conclusions 
are  summed  up  below : 

The  equipment  consisted  of  a  two-phase,  240-volt  alternator, 
of  400-kw  capacity  (when  the  turbine  was  running  condensing, 
and  the  power  factor  of  the  alternator  was  from  90  per  cent  to 
100  per  cent),  7200  alternations,  running  at  3600  r.  p.  m.,  with 
a  separate  direct-connected  exciter  set.  The  alternator  is  of  the 
revolving  field  type,  and  the  surface  speed  of  the  field  is  22,137 
ft.  per  minute.  The  weight  of  the  outfit  is  33,200  lbs.,  and  it 
occupies  a  floor  space  19  ft.  x  4^/,  ft.  The  guaranteed  economy 
was  16/2  lbs.  of  water  per  electrical  horse-power  at  the  switch- 

board, with  28  ins.  of  vacuum,  40  degs.  F.  superheat  and  155 
lbs.  gage  pressure.  Tests  for  economy,  under  slightly  different 
conditions,  given  later,  show  how  nearly  the  guarantee  was reached. 

The  condenser  plant  consists  of  a  surface  condenser,  con- 
taining 1 100  sq.  ft.  of  cooling  surface,  with  independent  air  and 

circulating  pumps.  The  air-pump  is  of  the  simplex,  twin  beam, 
vertical  type,  making  about  90  single  strokes  per  minute.  The 
average  vacuum  obtained  with  this  outfit,  with  plenty  of  circu- 

lating water,  is  about  27.4  ins.  This  outfit  is  to  be  replaced  by 
one  of  more  recent  design,  and  operated  on  the  "dry  system" 
and  with  a  two-gage  vacuum  pump.  Steam  is  furnished  by eight  Manning  boilers. 

The  generator  supplies  current  to  sixty-four  induction  motors 
(with  varying  loads),  ranging  from  y.  hp  to  40  hp,  wln'ch  are distributed  throughout  the  works. 
The  turliine  end  of  this  machine  has  received  very  little  at- 

tention in  the  past  year,  and  has  required  no  renewals  or  repairs 
to  any  of  its  parts;  in  fact,  from  an  operating  standpoint,  it  has 
been  found  almost  fool-proof.  It  was  found  necessary,  when 
assembling  the  machine,  over  a  year  ago,  to  remove  from  the 
bearings,  with  a  fine  oil-stone,  some  burrs  which  had  been 
thrown  up  in  handling,  and  also  a  little  rust  which  had  accumu- 

lated ;  upon  examination  of  the  same  one  year  later  these 
marks  had  not  been  worn  out,  and  there  was  absolutely  no 
difference  in  the  recorded  diameters  of  the  bearings,  covering  a 
jieriod  of  one  year's  wear. 

Occasional  longitudinal  adjustment,  to  check  the  clearance 
between  the  blades  in  the  case  and  the  revolving  element,  has 
been  necessary.  The  wear  and  tear  on  other  parts  of  the 
macliine  have  been  practically  nil,  and  if  the  oil  is  kept  in  con- 

stant circulation  and  properly  cooled,  there  is  no  need  of  a 
"Iiot  box,"  and  the  amount  of  oil  used  is  extremely  small :  the consumption  of  this  particular  machine  is  y.  gal.  of  cylin- 

der oil  per  week,  and  from  3  per  cent  to  5  per  cent  of  the 
lubricating  oil  on  the  bearings  may  be  said  to  be  wasted.  The 
quality  of  the  oil  used  should  be  perfectly  free  from  acids  which 
would,  in  any  way,  tend  to  injure  the  bearings.  Considerable 
apprehension  has  been  felt  by  a  great  many  who  have  not  come 
in  actual  contact  with  the  turbine  that  the  blades  in  the  re- 

volving element  would  be  a  source  of  trouble.  If  the  machine 
is  properly  set  and  adjusted,  with  a  chance  for  expansion  be- 

tween the  machine  and  its  condenser,  there  is  (outside  of  de- 
fective material)  absolutely  no  danger  from  these  blades.  It  is 

necessary  to  remove  the  top  of  the  case  of  the  turbine  once  in 
three  months  (especially  when  the  plant  is  fir.st  started),  as  red 
lead  or  other  foreign  substances  in  the  pipes  are  liable  to  clog 

the  smaller  blades,  although  a  steam  strainer  is  provided,  which 
cares  for  any  foreign  substances  which  may  in  any  way  injure them. 

The  principal  trouble  with  the  steam  end  is  its  liability  to 
shut  down,  when  running  from  three-fourths  to  full  load,  be- 

cause the  vacuum  is  destroyed.  This  can  be  prevented  if  the 

engineer  is  on  hand,  but  sometimes  he  isn't  there,  and  the  com- 
pany had  one  or  two  shut  downs  in  the  last  year  from  tliis 

cause.  The  writer  states  that  he  is  informed,  however,  that  a 
device  for  automatically  preventing  this  is  being  designed  by 
the  makers,  and  it  will  be  on  the  second  machine. 

It  is  desirable  to  place  in  the  pipe  for  cooling  water  for  the 
oil  well  and  eel-trap  with  a  by-pass,  and,  what  is  still  better,  if 
convenient,  to  have  two  sources  of  water  supply.  An  open  drip 
should  also  Ije  provided,  which  can  be  frequently  tried  by  the 
engineer,  to  insure  proper  circulation  of  cooling  water.  The 
electrical  end  of  the  machine  has  given  all  the  trouble  ex- 

perienced— not  from  the  result  of  electrical  design  and  defect, 
hut  from  mechanical  defects,  pure  and  simple. 

The  field  or  revolving  element  is  made  of  four  cylindrical 
forgings,  23^  ins.  in  diameter,  aggregating  in  length  aliout  28 
ins.  These  sections  are  forced  onto  a  shafting,  with  about  150 

tons  pressure.  Owing  to  centrifugal  force  and  the  heat  de- 
veloped in  the  field  one  of  these  sections  crept  on  the  shaft 

about  three-fourth  of  an  inch,  the  result  being  that,  on  Aug. 
21,  1902,  one  of  the  field  wires  was  pulled  apart.  Repairs  were 
quickly  made  and  the  makers  agreed  to  furnish  a  new  field, 
which  was  placed  in  position  the  latter  part  of  December ; 
when,  upon  starting  the  machine  for  the  purpose  of  testing,  it 
immediately  (upon  attaining  full  speed,  and  without  any  load 

upon  it)  flew  into  a  large  number  of  pieces,  entirely  demolish- 
ing the  electrical  end,  and  badly  damaging  the  steam  end.  In- 

vestigation showed  that  invisible  flaws  in  the  forging  were  the 
cause  of  this  accident.  No  damage  was  done  to  the  building 
outside  of  the  breaking  of  a  few  panes  of  glass,  neither  were 
any  of  the  occupants  injured,  although  there  were  eight  men 
in  the  room  at  the  time. 

Some  of  the  more  important  questions  which  could  1je  asked 
of  the  operation  would  be  answered  as  follows: 

Is  the  windage  excessive?  It  certainly  is  more  than  from  a 

slow-speed  generator,  yet,  as  a  whole,  is  not  disagreeable,  as 
noise  in  the  engine  room  is  a  comparative  quantity. 

Are  you  satisfied  with  the  continuity  of  operation?  Outside 
of  the  breakdown  (which  was  due  to  defective  material  or  to 

causes  entirely  foreign  to  the  machine)  it  is  entirely  satisfac- 
tory. 

What  condensing  outfit  is  necessary?  This  is  a  question 

which  each  purchaser  can  best  decide  for  himself.  The  writer's 
experience,  however,  is  that  the  best  is  none  too  good,  and  tiiat 
for  continuous  running  and  high  vacuums  the  dry  system, 

with  a  two-stage  air-pump,  will  probaldy  maintain  higher 
average  vacuums  than  any  other  system. 

Can  exhaust  steam  be  used  for  heating?  This  turlMue  has 

supplied  25,000  sq.  ft.  of  direct-radiating  surface  and  7500  sq. 
ft.  of  blower-stack  surface,  and  maintained  a  temperature  of 
from  60  degs.  F.  to  70  degs.  F.  in  all  buildings,  when  generating 
520  kw  and  with  a  temperature  of  220  degs.  F.  in  the  exhaust 
chamber  of  the  turbine.  The  differential  in  pressure  was  pro- 

duced by  10  ins.  of  vacuum  on  the  power  house  end  of  the  drips 
for  the  heating  system.  The  writer  has  also  found  that  the 
temperature  in  the  exhaust  chamber  of  the  turbine  varies  with 
the  different  loads,  and  at  full  load  and  overload  there  is  more 

or  less  superheat,  whetlier  running  condensing  or  non-con- densing. 

Wliat  overload  will  it  stand?  A  50  per  cent  overload  has 
been  maintained  at  full  speed  for  five  hours  without  apparent 

injury  to  the  machine. 
Can  it  be  changed  from  condensing  to  non-condensing,  and 

vice  versa,  when  miming?    Tins  has  been  done  dail^  during 
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the  heating  period,  and  without  difficulty  or  shut-down,  ac- 
cording to  the  following  schedule :  Non-condensing,  7  a.  m.  to 

10  a.  m. ;  i  p.  m.  to  3  p.  111.  Condensing,  10  a.  m.  to  12  ni. ;  3 
p.  m.  to  6  p.  m. 

Type  of  exciter  ?  The  exciter  should  be  driven  by  an  inde- 
pendent engine. 

Cost?  Upon  the  basis  of  strictly  competitive  prices  the  tur- 
bine, ready  to  run,  costs  from  10  per  cent  to  15  per  cent  less 

than  the  same  sized  reciprocating  engine  outfit.  The  cost  of  the 
power  house  per  square  foot  per  kilowatt  would  be  about  65 

per  cent  less  for  a  turbogenerator  outfit  than  for  a  recipro- 
cating engine  of  the  same  power  and  economy.  The  cost  of 

foundations  is  taken  into  account  in  the  cost  of  the  engine  and 

turbine.  The  cost  of  piping  is  not  included  in  either  case,  ex- 
cepting the  piping  between  the  throttle  and  the  condenser. 

Is  the  vibration  excessive  ?  The  author  considers  that,  unless 
it  is  possible  to  balance  a  lead  pencil  on  the  outboard  bearing 
and  allow  it  to  remain  there  for  a  minute,  the  machine  is 

vibrating  more  than  it  should;  and  while  there  are  no  founda- 
tion bolts  to  hold  the  machine  down  there  has  been  no  tendency 

for  it  to  creep  on  its  foundations. 
Some  figures  from  tests  made  for  economy  are  given  below. 

In  regard  to  these  the  author  says  that  no  special  attempt  was 
made  to  obtain  an  unusual  vacuum.  The  condenser  was  tested 

for  leakage,  and  all  water  was  measured  from  the  air-pump 
discharge.  The  power  for  the  exciter  (10.8  kw)  was  deter- 

mined in  a  separate  test.  The  exhaust  from  the  exciter  engine 
is  used  for  heating  purposes.  Shop  tests  on  the  turbine,  made 
eighteen  months  before  the  test  of  this  paper,  showed  an 

economy  of  14.47  'bs.  of  water  per  brake-horse-power  with  a 
load  of  607  brake-horse-power  and  16.43  'bs.  of  water  per 
brake-horse-power,  with  a  load  of  263  brake-horse-power  (200 
kw).  These  tests  were  under  approximately  the  saine  con- 

ditions as  to  pressure,  vacuum  and  superheat  as  those  in  this 

paper. 
The  tests  were  made  under  actual  running  conditions ;  the 

test  for  each  room  being  continued  for  one-half  day,  with 
regular  working  load,  and  readings  of  the  wattmeter  were  taken 
every  two  minutes.  The  mean  vibration  of  the  pointer  was 
taken  as  the  true  reading.  The  efficiency  of  the  motors  (under 
their  different  loads)  was  taken  from  the  curves  furnished  by 
the  builders. 

Economy  Tests  .-.f  4(10-kw  T[ikbo-Generator 

CORRESPONDENCE 

Average  load  in  kilowatts  _ 
Steam  presiure  at  throttle  in  lbs 
Superheat  at  throttle  in  decjrees  F, 
Average  vacuum  in  in<;  
Water  per  kilowatt  hour  in  lbs  . 

152 
375 

397.11 490 14^.85 
m.i 

152 

1.50.92 1.52.7 

None 
3,44 

e.4(! 
19,66 

18.2 

27. Si 27.64 a?  43 26.95 27  55 
28.05 32.34 22.29 22.156 

21.7 

TRANSPORTATION  TO  SARATOGA  CONVENTION 

Secretary  Penington,  of  the  American  Street  Railway  As- 
sociation, has  just  issued  a  statement  embodying  rules  govern- 

ing the  issue  of  tickets  at  reduced  rates  for  the  Saratoga  Con- 
vention. The  passenger  associations  have  granted  excursion 

fares  from  all  points  except  in  the  district  of  the  Southwestern 

Passenger  Association.  The  usual  rate  of  a  fare  and  one-third 
for  the  round-trip  will  be  charged.  Tickets  for  return  journey 
must  be  purchased  within  three  days  after  adjournment  of 
meeting,  Sunday  not  being  reckoned  as  one  of  the  three  days. 
No  certificates  will  be  honored  if  issued  in  connection  with  any 
ticket  unless  full  fare  shall  have  been  paid  to  Saratoga.  In  the 
official  chart  of  locations,  issued  last  week  and  reproduced  in 

the  last  issue  of  this  paper,  the  space  of  the  Baldwin  Locomo- 
tive Works  should  have  been  given  at  No.  86  instead  of  No.  60. 

■  ^>  

There  was  a  rear-end  collision  on  the  London  Underground 
Railway  June  17,  in  which  the  last  two  cars  of  the  forward 
train  weje  wrecked.  Twenty  passengers  were  taken  to  the 
hospitals  more  or  less  seriously  injured. 

THE  BERLIN-ZOSSEN  TRAIN  RESISTANCE  TESTS 

New  York,  June  16,  1903. 

Editors  Street  Railway  Journal: 

I  have  read  with  interest  the  editorial  in  your  last  issue 

entitled  "Tailings  from  the  Berlin-Zossen  Mine,"  and  believe 
I  express  the  sentiment  of  surprise  and  disappointment  gen- 

erally felt  by  the  engineering  fraternity  at  the  policy  so  far 
followed  by  the  Studien  Gesellschaft  in  refusing  to  make  public 
the  results  of  the  train  resistance  tests  on  the  Berlin-Zossen 
line.  These  trials  were  conducted  nearly  two  years  ago  with 

the  co-operation  of  the  German  government  in  generously 
giving  the  use  of  the  Zossen  military  railroad,  and  under  the 

auspices  of  a  number  of  the  leading  scientific  bodies  and  manu- 
facturing companies  of  Germany.  They  were  of  world-wide 

interest,  and  all  the  results  attained  should  have  promptly  been 
made  available  in  some  form  or  another. 

Instead,  the  information  given  out  has  been  very  meager.  The 
only  extended  account  published  in  any  English  or  American 
paper,  so  far  as  I  have  been  able  to  discover,  was  printed  in 
the  Street  Railway  Journal  for  June  7,  1902,  and  Aug.  2, 
1902.  None  of  the  German  papers,  even,  has  published  as  much 
information  in  regard  to  the  most  important  feature  of  the  tests, 
viz.,  the  factor  of  air  resistance,  as  is  contained  in  the  Street 
Railway  Journal  of  the  dates  mentioned,  and  even  the  matter 
contained  in  them  is  practically  unavailable  to  the  American 

engineer.  Learning  that  "Glaser's  Annalen  fiir  Gewerbe  und 
Eauwesen"  was  the  only  German  periodical  to  whom  any  of 
the  figures  had  been  given,  I  searched  for  a  copy  of  this  paper 
at  the  libraries  of  the  three  engineering  societies  in  this  city 
and  in  several  of  the  large  importing  houses  without  success. 
None  of  them  exchanged  with  it,  but  I  finally  found  a  copy  at 
the  library  of  the  Franklin  Institute  in  Philadelphia.  Even  this 
paper  did  not  contain  several  of  the  diagrams  given  by  the 
Street  Railway  Journal.  A  more  unsatisfactory  outcome 

of  the  long-heralded  scientific  investigation  could  hardly  be 
imagined,  a  sentiment  which  is  evidently  reflected  by  Mr. 
Gerard,  of  Brussels,  in  the  article  referred  to  by  you  in  your 
editorial  last  week. 

Railw.ay  Engineer. 

[While  we  sympathize  to  a  certain  extent  with  our  corre- 
spondent, we  will  say  that  our  information  was  obtained 

directly  from  the  offices  of  the  Studien  Gesellschaft  in  Berlin, 
and  so  have  no  cause  to  complain. — Eds.] 

CALCULATION  OF  FEEDERS  FOR  INTERURBAN  LINES 

Boston,  Mass.,  June  15,  1903. 
Editors  Street  Railway  Journal: 

I  notice  a  slight  error  in  the  reproduction  of  Fig.  3  in  my 
letter  to  you  printed  on  page  884  of  the  issue  of  June  6.  The 

ground  drop  line  should  drop  from  8  volts  at  the  7.5-mile  line 
to  0  volts  at  the  o-mile  line,  instead  of  being  parallel  to  the  base 
line  at  8  volts  as  shown. 

Henry  D.  Jackson. 

BOSTON  &  WORCESTER  TO  TRY  OIL  SPRINKLING 

The  Boston  &  Worcester  Street  Railway  Company  has  pur- 
chased about  30.000  gals,  of  crude  oil  for  sprinkling  its  roadbed 

between  Southboro  and  Worcester.  This  part  of  the  line  runs 
almost  entirely  over  private  land,  and,  as  the  roadbed  has  been 
recently  graded,  more  dust  was  expected  than  on  the  section 
between  Chestnut  Hill  and  Framingham,  where  the  track  runs 

through  a  grass-grown  boulevard  right  of  way.  It  is  now  ex- 
pected that  the  road  will  be  opened  through  to  Worcester  on 

June  24. 
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OPEN  CARS  FOR  LIMA.  OHIO. 

The  accompanying  engraving  is  of  one  of  the  "Narragansett" 
lype  of  twelve-bench  open  cars  built  by  the  J.  G.  Brill  Company 
and  shipped  last  week  to  the  Lima  Electric  Railway  &  Light 
Company,  of  Lima,  Ohio.  The  railway  company  operates  a  fine 
amusement  park,  which  attracts  large  crowds  and  taxes  the 
transportation  facilities  to  the  utmost,  and  these  new  cars  will 
be  of  great  assistance  this  summer  in  moving  the  crowds.  The 

builders  claim  that  by  using  a  Z-bar  for  the  sills  and  the  foot 
of  the  Z-bar  for  the  upper  steps,  they  obtain  a  double  step  with- 

out exceeding  the  width  of  a  single-step  double-truck  car.  The 
seat  ends  extend  over  the  sill  somewhat,  as  shown  in  the  illus- 

tration, but  this,  it  is  said,  is  not  an  objection,  as  it  does  not 
in  any  way  detract  from  the  comfort  of  passengers  seated  next 
the  posts.  The  posts  are  stepped  in  brackets  bolted  to  the  sills, 
and  enclosed  by  round-corner  seat-end  panels,  which  rest  on  the 
top  of  these  brackets.  The  panels  have  metal  grooves  cast  on 
their  outer  surface,  which  are  extensions  of  the  post  grooves 
and  permit  the  curtains  to  be  drawn  to  the  floor.  This  ar- 

rangement affords  a  firm  support  to  the  posts. 
The  cars  are  34  ft.  8  ins.  long,  measured  over  the  crown 

pieces.  From  the  center  of  the  corner  posts  over  the  crown 
pieces  is  4  ft. :  width  over  sills,  7  ft.  3  ins.,  and  over  posts  at  belt, 

ins.  from  center  to  center  of  posts,  and  the  other  windows  2  ft. 

5I/8  ins.,  measured  from  same  points.  The  curved  glass  in  the 
vestibule  corners  adds  to  the  bright  and  rich  appearance,  and 

OPEN  CAR  FOR  LIMA 

8  ft.  I  in. ;  from  center  to  center  of  posts  is  2  ft.  8  ins. ;  sweep 
of  posts,  5  ins.  The  corner  posts  are  are  3^^  ins.  thick,  and  the 
side  posts,  24^  ins.  The  running  board  is  16  ins.  from  the  rail 
head,  from  board  to  sill  step  is  13  ins.,  and  from  sill  step  to  car 
floor  73^  ins.  Cherry  and  ash  in  natural  colors  comprise  the 
interior  finish,  with  ceilings  of  decorated  birch.  The  trim  is 
solid  bronze  throughout. 

The  trucks  are  Brill  No.  27-G,  with  4-ft.  wheel  base  and 
33-in.  wheels.    Motors  of  38  hp  are  used. 

COMBINATION  CAR  FOR  LOS  ANGELES 

particularly  suitable  since  single  seats  are  introducted  in  these 
corners.    To  obtain  room  for  the  corner  seats  the  controllers 

and  brake  shafts  are  placed  nearer  together  than  usual.  Pro- 
tection from  rain  or  wind  fur  the  open 

part  is  had  by  drawing  the  curtains  Uj 
the  floor. 

The  closed  compartment  has  large 
comfortable  reversible  back  seats.  The 
woodwork  is  plainly  finished  mahogan  w 
with  red  brick  ceilings  stained  to  the 
same  tone  of  the  mahogany  and  neatly 
decorated.  Large  mirrors  of  beveled 
plate  are  placed  in  the  corners  and  over 
the  end  windows  to  assist  the  light.  The 
lower  sashes  of  the  windows  are  ar- 

ranged to  raise.  The  length  of  this 
compartment  over  end  panels  is  22  ft.  2 
ins.  The  width  over  the  posts  at  belt, 
8  ft.  ins. ;  sweep  of  posts,  3^  ins. 

From  panel  over  crown  pieces  at  open  part,  11  ft.  in.,  and 

at  other  end,  5  ft.  ̂ J/g  ins.    Width  over  sills,  7  ft.  9  ins.  The 

INTERESTING  CARS  FOR  CALIFORNIA 

The  Los  Angeles-Pacific  Railroad  Company  has  lately  added 
ten  combination  open  and  closed  cars  to  its  equipment,  built 
by  the  American  Car  Company,  of  St.  Louis.  The  system 
operated  by  this  company  is  one  of  the  most  extensive  on  the 

coast,  having  129  miles  of  lines  and  running  138  cars.  A  pic- 
turesque country  is  traversed,  attracting  a  large  number  of 

tourists  and  those  who  ride  for  pleasure  from  Los  Angeles  and 
other  places  along  the  route.  The  cars  are  strongly  built  for 
the  fast  schedules  that  are  maintained  and  for  the  heavy  loads 

that  are  carried  all  the  year.  The  side  sills  are  4-in.  x  6-in. 

long-leaf  yellow  pine,  plated  on  the  outside  with  Yz-'in.  x  6-in. 
steel.  Bracketed  to  the  steel  sill  plates  are  straight  posts  for 
the  open  portion,  2^  ins.  thick,  which,  with  the  vestibule  posts, 
make  an  excellent  support  for  the  roof  at  this  end.  The  corner 
posts  of  the  closed  compartment  are  double,  8  ins.  wide,  and 
the  side  posts  2)4  ins.  and  3^  ins.  It  will  be  noticed  that  the 
central  windows  are  double  size,  giving  a  pleasing  appearance 
both  from  without  and  within.    These  windows  are  4  ft.  8^8 

INTERIOR  OF  COMBINATION  CAR 

Irvicks  are  .'Vnierican  Car  Company's  special  trucks  for  tiiis 
company.  Wheel  base,  5  ft.  4  ins.;  30-in.  wheels;  weight  of  a 
car  body  and  trucks,  21,000  lbs. 

 ■ 

H.  H.  Clough,  vice-president  and  general  manager  of  the 
Rockford,  Beloit  &  Janesville  Railroad  Company,  reports  that 

on  June  4,  the  occasion  of  the  Woodman's  picnic  at  Janesville, 
this  road  carried  8196  jicople  with  eight  cars,  making  26g8 

miles.  The  earnings  were  $2,050.96,  or  $257.37  1"^'''  ^'"^'"^ 
running  on  time  all  day. 
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TURRET-FORM  MULTIPLE  TRAIN  CONTROL 

Thf  new  Westinghouse  multiple  train  control,  whicli  was 
first  described  in  the  Street  Railway  Journai,  of  May  16,  is 

shown  in  its  latest  development  in  the  accompanying'  illus- 
tration.   Within  one  compact  structure  of  turret  form  arc  ar- 

TURRKT    [■OUM    Mri.lll'I.E   TRAFX  (ONTRdT. 

ranged  the  electropneumatic  devices  to  operate  a  simple  form 
of  electric  switch,  a  safety  circuit  breaker  and  automatic  means 
for  preventing  the  admission  of  excessive  current  to  the 
motors,  thus  effecting  economy,  protecting  the  apparatus  and 
insuring  the  smooth  operation  of  trains.  The  new  controller 
is  located  in  the  small  turret  under  the  car,  and,  it  is  claimed, 

has  a  circuit-breaking  ])ower  fifty  times  greater  than  that  of 

Satterlec,  assistant  general  manager  of  the  i\lelro]jolitan  Street 
Railway  Company,  of  Kansas  City.  The  point  he  makes  against 
the  plan  is  that  when  a  premium  is  offered  for  conductors  and 
motormen  having  no  accidents  it  has  a  tendency  to  make  the 
men  fail  to  report  small  accidents  which  occur  when  they  are 

on  duty,  as  b}-  so  doing  they  would  run  the  risk  of  forfeiting 
their  premiums.  He  did  not  consider  it  feasible  to  adopt  the 
j)remium  plan  and  exclude  the  petty  accidents  which  apparently 
cost  the  company  nothing  when  making  up  the  premium  list, 
for  the  reason  that  the  company  has  no  means  of  knowing  when 

suits  for  damages  ma\-  be  brdught  on  any  of  the  petty  accidents 
lecorded.  The  small  accidents  are  frequently  the  ones  which 
make  the  most  trouble.  The  large  accidents,  for  which  the 
company  is  liable,  are  soon  settled.  It  is  the  small  accidents 

that  give  the  opi)ortunit_\-  for  the  Ijringing  of  unjust  suits,  and 
it  IS  the  unjust  damage  claims,  rather  thait  the  just  ones,  that 
the  company  has  to  fear,  as  they  are  the  most  seriovis  menace 
io  financial  prosperity  of  street  railway  companies  to-day. 

H»1 

A  NEW  STANDARD  CAR  FOR  KANSAS  CITY 

The  Metropolitan  Street  Railway  Company,  01  Kansas  City, 
lias  adopted  a  new  standard  car  for  its  electric  lines,  which  will 
be  substituted  for  the  cable  trains  when  the  cable  lines  are 

aliandoned  in  Kansas  City.  This  change  is  now  going  on  luidcr 
the  supervision  of  Ford,  Bacon  &  Davis,  engineers. 

This  is  one  of  the  semi-convertible  cars  which  are  becoming 
so  popular  these  days.  It  was  built  by  the  St.  Louis  Car  Com- 

pany. The  length  is  43  ft.  3  ins.  over  all,  with  a  body  30  ft. 
7  ins.  long.    Both  car  bodv  and  trucks  of  the  cars  shown  in  the 

if/ 

KXTERlMK  l\|  i:RI()R  OF  STAND. \Rn  CAR  I'OR  KANSAS  (  1T\ 

former  designs.  Among  other  advantages  of  this  "turret  sys- 
tem" are  great  blow-out  capacity,  uniformity  of  action, 

superior  arrangement  of  contacts,  an  automatic  accelerating- 
device  and  marked  economy  of  space. 

ONE  VIEW  OF  THE  ACCIDENT  PREMIUM  PLAN 

The  plan  of  granting  a  premium  of  i  cent  per  hour,  or  some- 
thing of  that  kind,  to  motormen  and  conductors  operating  their 

cars  for  a  given  period  without  accident,  has  found  considerable 

favor  with  some  managements,  and  has  had  considerable  eft'ect 
in  reducing  the  number  of  accidents  in  some  places  where  it 
has  been  tried.  The  plan  has  both  its  strong  points  and  its 
objections.  One  of  the  latter  was  recently  brought  up  by  W.  A. 

accomijanying  engraving  were  built  by  the  St.  Louis  Car  Com- 
pany. Future  orders,  however,  will  have  trucks  with  shorter 

wheel  base,  on  account  of  some  of  the  short  curves  combined 

with  grades,  and  a  Brill  truck,  with  a  4j/2-ft.  wheel  has  been 
specified  on  the  next  car.  The  present  trucks  have  a  6-ft.  wheel 
base.  This  car  has  eleven  seats  on  each  side,  and  so  will  seat 

forty-four  persons.  In  some  the  window  sashes  are  let  down 
and  the  opening  covered  with  a  trap-door  window  sill.  These 
cars  are  equipped  with  four  General  Electric  57  motors.  The 

weight  of  the  car  complete  is  about  50,000  lbs.,  divided  as  fol- 
lows: Car  body,  20,000  lbs.;  trucks,  13,000  lbs.;  motor  equip- 

ment, including  two  K-14  controllers,  14,000  lbs. ;  air-brake 
equipment,  1000  lbs.;  auxiliary  equipment,  such  as  sand-boxes, 
fenders,  hand  brakes,  etc.,  2000  lbs. 
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LEGAL  DEPARTMENT 

CONDUCTED  BY  WILBUR  LARREMORE,  OF  THE 
NEW  YORK  BAR 

CHARACTER  OF  MONEY  TENDERED  TO  CONDUCTORS 

In  Barker  vs.  Central  Park,  etc.,  R.  R.  Co.  (151  N.  Y.,  237), 
tlie  New  York  Court  of  Appeals  held  that  a  rule  of  a  street  car 
company  in  a  large  city,  requiring  its  conductors  to  furnish 
change  to  passengers  to  the  amount  only  of  two  dollars,  is 
reasonable;  and  that  a  tender,  by  a  passenger,  of  a  five-dollar 
bill  to  be  changed  for  a  five-cent  fare  is  unreasonable  and  need 
not  be  accepted.  The  court,  accordingly,  sustained  the  action 
of  the  conductor  in  ejecting  the  passenger  from  the  car  be- 

cause he  made  no  other  offer  of  payment.  This  decision  cer- 
tainly conunends  itself  to  common  sense  and  the  sentiment  of 

justice.  It  is  unnecessary  to  add  anything  to  the  following 

language  from  the  opinion  of  the  Court:  "In  the  case  at  bar 
the  reasonableness  of  the  rule  established  by  the  defendant  is 
obvious.  In  a  large  city  like  New  York  the  round-trip  of  a  car 
of  any  street  line  means  a  very  considerable  number  of  fares 
paid  in,  and  the  necessity  for  the  conductor  to  carry  and  pay 
out  a  large  amount  of  small  change.  When  the  defendant 
enacted  the  rule  requiring  its  conductors  to  furnish  change  to  a 
passenger  to  the  amount  of  two  dollars  it  did  all  that  could 
reasonably  be  expected  of  it  in  consulting  the  convenience  of 
the  general  public,  and  it  would  be  unreasonable  and  burden- 

some to  extend  the  amount  to  five  dollars.  It  would  require 
conductors  to  carry  a  large  amount  of  bills  and  small  change 
on  their  persons  and  greatly  impede  the  rapid  collection  of 
fares.  It  is  not  necessary  that  a  common  carrier  should  bring 
home  to  each  passenger  a  personal  knowledge  of  any  reasonable 
and  just  rule  which  it  is  seeking  to  enforce;  to  so  hold  would 

render  the  enforcement  of  the  rule  impracticable." 
We  approve  of  the  decision  of  the  New  York  Court  rather 

than  that  of  the  Supreme  Court  of  California,  in  Barrett  vs. 
Market  Street  Ry.  Co.  (81  Cal.,  296),  in  which  latter  case, 
although  it  was  conceded  that  a  passenger  must  tender  a  reason- 

able sum  to  be  changed,  it  was  held  that  five  dollars  constituted 
a  reasonable  sum.  It  is  to  be  hoped  that  the  New  York  case 
will  be  generally  followed  in  other  courts  of  the  Union. 

In  Jersey  City  &  Bergen  R.  R.  Co.  vs.  Morgan  (52  N.  J.  Law, 
60),  it  was  held  by  the  Supreme  Court  of  New  Jersey  that  a 
gciniine  silver  coin,  worn  smooth  by  use  but  not  appreciably 
diminished  in  weight  and  distinguishable,  is  a  legal  tender  for 
a  fare  of  a  street  car,  and,  if  ejected  for  refusal  to  make  other 
payment,  the  passenger  may  have  an  action  for  damages.  The 
New  Jersey  court  in  its  opinion  observes : 

"By  the  act  of  Jan.  9,  1879  (Sup.  Rev.  Stat.  U.  S.,  488),  the 
holder  of  any  of  the  silver  coins  of  the  United  States  of  smaller 
denomination  than  $1  may,  on  presentation  of  the  same  in  sums 
of  $20,  or  any  multiple  thereof,  at  the  office  of  the  Treasurer  of 
the  United  States,  receive  therefor  lawful  money  of  the  United 
States. 

"Section  3  increases  the  legal  tender  of  silver  coin  to  the 
sum  of  $10  instead  of  $5,  under  the  previous  statute. 

"In  Section  3585  of  the  Revised  Statutes  the  gold  coins  of  the 
United  .States  are  made  a  legal  tender  in  all  payments  at  their 
nominal  value  when  not  below  the  standard  weight  and  limit 
of  tolerance  for  the  single  piece;  and  when  reduced  in  weight 
l)elow  such  standard  and  tolerance  shall  be  a  legal  tender  at 
valuation  in  proportion  to  their  actual  weight.  The  limit  of 
tolerance  for  gold  coin  referred  to  is  found  in  Sections  3505  and 
35 1  [  to  be  when  reduced  in  weight  by  natural  abrasion  not  more 
than  one-half  of  one  per  centum  below  the  standard  weight 
prescribed  by  law,  after  a  circulation  of  twenty  years,  as  shown 
by  the  date  of  coinage,  and  at  a  ratable  proportion  for  any 
period  less  than  twenty  years.  This  particularity  in  the  limita- 

tion and  allowance  as  to  gold  coin  is  not  found  in  the  case  of 
natural  abrasion  in  silver  coins.  This  difference  is  very  notice- 
al)le  anfl  important  in  a  question  of  statutory  construction  and 
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legislative  intention.  It  seems  by  these  statutes  that  so  long  as 
a  genuine  silver  coin  is  worn  only  by  natural  abrasion,  is  not 
appreciably  diminished  in  weight,  and  retains  the  appearance  of 
a  coin  duly  issued  from  the  mint,  it  is  a  legal  tender  for  its 

original  value.   United  States  vs.  Lissner  (12  Fed.  Rep.,  840)." It  is  to  be  noted  that  the  coin  actually  tendered  was 

identifiable  and  distinguishable.  A  similar  question  was  re- 
cently raised  in  Mobile  Ry.  Co.  vs.  Watters,  in  the  Supreme 

Court  of  Alabama  (November,  1902,  33  So.,  42).  The  action 
was  for  damages  for  the  wrongful  ejection  of  plaintiff  from  a 
street  car,  and  the  defense  raised  a  question  as  to  the  actual 

legality  of  the  coin  tendered  as  fare,  and,  additionally,  the  ques- 
tion whether  the  conductor  could  reasonably  have  been  expected 

to  recognize  it  as  a  genuine  coin.  In  support  of  the  latter  plea 
the  conductor  testified,  "You  could  not  tell  but  what  it  was  cut 
out  of  a  piece  of  tin."  The  Court  concedes  the  doctrine  laid 
down  in  R.  R.  Co.  vs.  Morgan  (supra),  and,  without  deciding 

generally  whether  abrasion  of  a  coin  sufficient  to  render  it  un- 

recognizable is  sufficient  to  justify  a  conductor's  refusal  of it,  holds  that  under  the  pleadings  in  the  case  this  latter  issue 
was  actually  raised,  and,  therefore,  should  have  been  submitted to  the  jury. 

The  Alabama  decision  is  unsatisfactory,  because  it  did  not 

pass  upon  the  general  question.  We  should  say  that  in  cases  of 
this  kind  the  technical  legal  tender  quality  of  a  coin  should  not 

be  held  absolutely  binding  in  the  hurried  transactions  of  un- 
educated men  in  collecting  car  fares.  If  a  coin,  although  it  be 

genuine,  nevertheless  be  so  worn  as  not  to  be  recognizable  as 
genuine  upon  inspection,  it  would  be  only  reasonable  to  permit 
a  conductor  to  reject  it. 

LEGAL  NOTES 

INDIANA.— Street  Railroads— -Injuries  to  Passenger— Pleading 
— Specification  of  Court — Evidence — Instructions — Excep- 

tions— Communications  to  Physician — Privilege — Waiver. 
1.  Under  Horner's  Revised  Statutes,  1901,  section  398,  providing 

that  the  court  must  aisregard  any  error  or  defect  in  the  pleadings 
or  proceedings  which  does  not  affect  the  substantial  rights  of  the 
adverse  party,  an  objection  that  a  complaint  did  not  specify  the 
court,  as  required  by  section  338,  cannot  avail  on  appeal,  as  such 
defect  could  not  have  affected  the  substantial  rights  of  the  de- fendants. 

2.  A  complaint  in  an  action  against  a  street  railroad  and  its  suc- 
cessor, to  which  all  its  property  had  been  transferred  since  the  in- 

jury occurred,  was  not  demurrable  on  the  ground  that  such  trans- 
fer only  gave  plaintiff  the  right  to  enforce  a  judgment  against  the 

original  company  against  its  property  in  the  hands  of  its  succes- 
sor, as  the  complaint  shows  a  cause  of  action  against  the  second 

company,  and  the  manner  of  enforcing  the  judgment  does  not 
arise  on  demurrer. 

3.  In  an  action  for  injuries  received  by  a  female  passenger  while 
alighting  from  a  street  car,  caused  by  the  act  of  the  conductor  in 
starting  the  car  while  he  was  standing  on  her  dress  skirt,  which 
was  still  on  the  step  of  the  car  after  she  had  reached  the  ground, 
evidence  held  to  support  a  verdict  for  plaintiff. 

4.  Error  m  giving  modified  instructions  can  only  be  saved  by  a 
motion  for  a  new  trial. 

5.  In  an  action  for  injuries  received  by  a  pregnaiU  female,  carry- 
ing a  child  in  her  arms,  in  alighting  from  a  street  car,  an  instruc- 
tion that  "the  measure  of  care  against  accident  which  one  must 

take  to  avoid  responsibility  is  that  which  a  person  of  ordinary 
prudence  and  caution  would  use  if  his  interests  were  to  be  affected 
and  the  whole  risk  were  his  own,"  was  not  objectionable  as  too 
general,  where  it  was  further  charged  that  negligence  is  the  failure 
to  do  what  a  reasonable  and  prudent  person  would  ordinarily  do 
under  the  circumstances,  and  a  failure  to  observe  the  degree  of 
care  which  the  circumstances  justly  demand. 

6.  Under  Acts  1881,  page  289,  providing  that  physicians  are  in- 
competent to  testify  as  to  matter  comnumicated  to  them  as  such 

by  patients  in  the  course  of  their  professional  business,  or  advice 
given  in  such  cases,  a  witness  cannot  be  compelled  to  testify  on 
cross-examination  as  to  communications  made  to  a  physician  not 
testified  to  on  direct. 

7.  The  fact  that  such  witness  testified  herself  in  regard  to  her 
injuries,  and  permitted  other  witnesses  and  two  other  physicians, 
who  had  attended  her,  to  do  the  same,  was  not  a  waiver  of  her 

l^rivilege. — (Citizens'  St.  R.  Co.  el  al.  \  s.  She  iilicril,  6^  N.  E.  Rep.. 
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MASSACHUSETTS.— Street  Railroads— Negligence— Passenger 
Riding  on  Running  Board — Contributory  Negligence — Evi- 

dence— Admissibility. 
1.  While  there  were  vacant  seats  in  a  street  car  at  the  place 

where  plaintif?  boarded  it,  he  passed  along  the  outside  running 
board  on  the  side  next  to  another  track,  while  the  car  was  in  mo- 
lion,  and  was  struck  by  a  passing  car.  Held,  that  plaintiff  had  as- 
.sumed  the  risk. 

2.  A  passenger  on  a  street  car,  while  passing  along  the  outside 
running  board,  was  injured  by  being  struck  by  a  passing  car.  In 
an  action  for  the  injury,  he  offered  to  show  that  on  previous  occa- 

sions he  had  been  on  the  running  board  next  to  passing  cars,  and 
not  been  injured.  Held  proper  to  exclude  such  evidence,  inas- 

much as  it  had  no  tendency  to  show  that  plaintiff  did  not  assume 
the  risk. 

3.  A  passenger  on  a  street  car,  while  passing  along  the  outside 
running  board,  was  injured  by  being  struck  by  a  passing  car.  In 
an  action  for  the  injury,  he  offered  to  show  that  the  car  which 
struck  him  was  one  of  several  new  ones,  which  were  of  greater 
width  than  the  other  cars.  Held,  that  the  evidence  was  properly 
excluded,  because  it  had  no  tendency  to  show  that  plaintiff  did  not 
assume  the  risk. 

4.  It  was  proper  to  exclude  evidence  that  a  rail  was  used  on  the 
inside  of  new  cars  purchased  by  defendant;  the  fact  that  it  was  on 
the  new  cars,  and  not  on  the  old  ones,  being  no  proof  of  negli- 

gence.— (Moody  vs.  Springfield  St.  Ry.  Co.,  65  N.  E.  Rep.,  29.) 
MASSACHUSETTS.— Street  Railway— Maintenance  of  Track 

on  Highway — Negligence — Instructions — Exceptions. 
1.  A  request  by  the  attorney  for  the  plaintiffs  to  "save  four  and 

eight  of  the  defendant's  requests,  which  were  given,"  and  an  assent 
thereto  by  the  court,  constituted  a  sufficient  exception  to  the 
general  nature  of  the  charge  given  by  the  court  covering  such  re- 

quests, though  they  were  not  given  in  the  language  used  in  the 
requests;  but  not  to  inconsistencies  in  different  sentences  of  the 
charge,  relating  to  the  same  subject. 

2.  Where  plaintiffs  in  an  action  for  injuries  received  in  a  street 
car  accident  have  shown  that  the  derailment  was  owing  to  the 
presence  on  the  track  of  a  stone  which  had  rolled  from  an  ad- 

jacent bank,  and  the  question  as  to  whether  the  stone  was  there 

by  the  company's  fault  has  been  treated  on  the  trial  as  the  de- 
cisive issue,  the  plaintiffs  cannot  complain  of  an  instruction  that 

negligence  cannot  be  impured  to  the  company  by  the  mere  fact  of 
the  derailment. 

3.  A  street  railway  company,  whose  track  is  upon  a  highway, 
ljut  in  a.  cut  not  used  for  travel,  is  bound  to  the  same  degree  of 
care  in  preventing  accidents  from  the  fall  of  material  therefrom 
upon  the  tracks  as  it  would  be  if  its  tracks  were  '.]pon  its  own 
land. 

4.  A  street  railway  company  is  bound  to  the  highest  degree  of 
care  in  the  maintenance  of  its  tracks  consistent  with  the  nature  of 
the  undertaking. 

5.  A  charge  that  the  degree  of  care  required  by  a  street  railway 
company  to  prevent  material  falling  from  an  embankment  upon  the 
track  was  different  from  "the  highest  degree  of  care  consistent  with 
the  proper  management  of  the  road,"  but  which  describes  the  care 
required  as  a  "reasonable  degree  of  care  *  *  *  commensurate 
with  *  *  *  the  danger,"  and  a  care  to  be  "considered  in  con- 

nection with  the  business  which  is  carried  on,"  was  not  open  to 
objection,  as  the  degree  of  care  specified  amounts  in  reality  to  the 
highest  degree  consistent  with  the  undertaking.- — (Galligan  vs. 
Old  Colony  St.  Ry.  Co.  (two  cases),  65  N.  E.  Rep.,  48.) 
MASSACHUSETTS.— Carriers— E.xpulsion  of  Passenger— Re- 

fusal to  Pay  Fare. 
1.  Where  an  intending  passenger  on  a  street  car  asked  the  con- 

ductor if  it  was  a  M.  P.  car,  and  he  answered  that  it  was,  and  the 
car  was  not  going  to  M.  P.,  but  returning  therefrom,  plaintiff,  on 
its  arriving  at  the  terminus,  could  not  ride  from  there  to  M.  P. 
without  the  tender  of  another  fare. 

2.  Where  a  passenger  on  a  street  car  refused  to  pay  his  fare 
when  demanded,  and  made  the  conductor  understand  that  he 
would  resist  being  put  off,  the  conductor  was  justified  in  using 
force  in  putting  him  off  after  for  the  third  time  telling  him  that  he 
must  pay  his  fare  or  get  off. —  (McGarry  vs.  Holyoke  St  Ry.  Co., 
65  N.  E.  Rep.,  45.) 
MASSACHUSETTS.— Street  Railways— Collisions— Mistake  in 

Judgment. 
I.  A  mistake  of  judgment  in  driving  off  a  street  car  track  in  the 

wrong  direction,  in  an  effort  to  avoid  collision  with  an  approach- 
ing car,  will  not  necessarily  preclude  recovery  for  injuries  re- 

ceived in  the  collision  which  follows. — (Kane  vs.  Worcester  Con- 
solidated St.  Ry..  65  N.  E.  Rep.,  54.) 

MASSACHUSETTS.— Street  Railway— Injury  to  Passenger- 
Negligence — Question  for  Jury. 

I.  Whether  a  street  railway  company  was  negligent  in  running 

an  open  car  so  fast  around  a  curve  that  a  passenger  was  thrown 
therefrom  was  a  question  for  the  jury. 
We  are  of  opinion  that  the  question  whether  the  defendant  was 

negligent  was  for  the  jury.  To  run  an  open  car  so  rapidly  over 
a  curve  upon  a  railway  but  very  recently  put  in  operation  as  to 
throw  from  her  seat  a  passenger  who  was  sitting,  as  the  in- 

jured plaintiff  testified  that  she  sat,  might  be  found  by  a  jury 
to  be  less  than  the  degree  of  care  in  the  operation  of  its  load 
required  of  a  common  carrier  of  passengers  upon  an  electric  street 
railway. — (Macy  vs.  New  Bedford,  M.  &  B.  St.  Ry  Co. (two  cases), 6s  N.  E.  Rep.,  397-) 

MICHIGAN. — Street  Railways — Injury  to  Traveler — Contriuu- 
lory  Negligence. 

I.  Where  plaintiff  was  injured  while  tempting  to  drive  across  thi 
street  on  which  there  were  two  car  tracks,  and  his  attention  was 
entirely  occupied  by  a  car  coming  on  the  westbound  track,  which 
fact  could  have  been  seen  by  a  motorman  on  an  eastbound  car,  and, 
such  eastbound  car  collided  with  plaintiff,  having  approached 
without  ringing  its  bell,  as  required  by  the  ordinance,  the  question 

of  plaintiff's  contributory  negligence  was  for  the  jury;  his  hearing 
not  being  impaired,  and  it  being  probable  that  he  would  have 
known  of  the  eastbound  car  if  the  customary  signals  had  been 
given. — (Plant  vs.  Heraty  et  al,  92  N.  W.  Rep.,  284.) 
MICHIGAN. — Street  Railway — Injury  to  Traveler — Negligence 

of  Motorman. 

1.  In  an  action  for  the  death  of  plaintiff's  intestate,  from  injuries 
received  while  riding  a  bicycle  alongside  a  street  car  track,  the 
evidence  showed  that  decedent,  who  was  deaf,  was  signaled  by  his 
companions,  and  warned  of  the  danger  from  an  approaching  car, 
but  that  he  did  not  understand  the  signal.  There  was  testimony 
that  the  motorman  noticed  that  these  signals  were  not  observed 
by  decedent.  Held,  that  an  instruction  was  justified,  holding  the 
company  liable  if  the  motorman  was  negligent  in  the  management 
of  his  car,  in  view  of  the  position  and  behavior  of  decedent. 

2.  Where  one  was  riding  a  bicycle  in  dangerous  proximity  to  a 
street  railway  track,  and  in  plain  view  of  the  motorman  of  an  elec- 

tric car  coming  behind,  apparently  paid  no  attention  to  the  car, 
and  finally  attempted  to  cross  the  track,  in  doing  which  he  was 
overtaken  and  killed,  the  fact  that  the  accident  occurred  while  he 

was  crossing  the  track  will  not,  in  view  of  the  decedent's  previous 
position  and  behavior,  excuse  negligence  by  the  motorman  in  the 
management  of  the  car. —  (Bedell  vs.  Detroit,  Y.  &  A.  A.  Ry.,92 N.  W.  Rep.,  349.) 

MICHIGAN. — Release  —  Rescission  —  Fraud  —  Consideration  — • 
Tender — Necessity — Evidence. 

1.  A  settlement  of  an  action  for  injuries  cannot  be  rescinded  on 
the  ground  of  fraud  or  mistake  unless  plaintiff,  on  discovering  the 
fraud,  place  defendant  in  statu  quo. 

2.  Plaintiff  made  a  settlement  for  injuries,  and  thereafter  sued 
to  recover  damages  therefor,  alleging  a  repudiation  of  the  settle- 

ment for  fraud.  Before  the  attempted  rescission,  plaintiff  had 
spent  the  amount  received,  and  it  was  thereafter  arranged  to 
obtain  the  amount,  and  plaintiff  and  his  attorney  went  to  de- 

fendant's office  without  the  money,  and  there  notified  defendant's 
agent  of  plaintiff's  election  to  rescind,  and  inquired  if  it  would receive  back  the  money,  and,  on  receiving  a  negative  reply, 
plaintiff  and  his  attorney  immediately  left  the  office,  and,  though 
requested  by  the  agent  to  show  or  offer  him  the  money,  neither 
plaintiff  nor  his  attorney  did  so,  but  immediately  withdrew. 
Held,  that  the  evidence  was  insufficient  to  show  a  tender. — (Nie- 
derhauser  vs.  Detroit  Citizens'  St.  Ry.  Co.,  91  N.  W.  Rep.,  1028.) 
MICHIGAN.^ — Street  Railways — Negligence  of  Employee — Evi- 

dence— Sufficiency. 
I.  In  an  action  against  a  railroad  company  to  recover  for  in- 

juries to  a  child  on  the  track,  where  the  only  evidence  for  plaintiff 
was  that  of  a  little  girl  ten  years  old,  whose  testimony  at  the  trial 
was  in  contradiction  of  that  given  at  the  inquest,  when  the  occur- 

rence was  fresh  in  her  mind,  and  was  contradicted  by  that  of 
several  other  witnesses,  and  was  unnatural  and  improbable,  the 
verdict  will  be  set  aside  on  appeal,  though  the  trial  court  had 
denied  a  motion  for  new  trial  for  insufficiency  of  the  evidence. — 
(Cole  vs.  Detroit  Electric  Ry.  Co.  et  al.,  92  N.  W.  Rep.,  935.) 
MICHIGAN. — Carriers — Injury  to  Passenger — -Acts  of  Tres- 

passers— Negligence. 
I.  Plaintiff,  a  passenger  on  defendant's  street  car,  while  passing 

around  the  car  after  alighting  was  injured  by  catching  her  foot  in 
a  rope  attached  to  the  rear  of  the  car  by  a  trespasser.  The  rope 
had  been  on  the  car  for  some  minutes,  while  the  car  was  traveling 
about  a  mile  and  a  half,  but,  on  account  of  the  darkness,  was  not 
discovered.  Held,  that  the  company  was  not  guilty  of  negligence 
in  failing  by  inspection  to  ascertain  the  presence  of  and  remove 
the  rope. —  (La  Fond  vs.  Detroit  Citizens'  St.  Ry.  Co.,  92  N.  W. Rep.,  99.) 

MICHIGAN. — Trial — Curing  Error — Waiver — Instructions. 
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1.  Error  in  the  admission  ol  testimony  was  cured  by  the  court 
instructing  jury  to  disregard  it. 

2.  That  omission  to  instruct  that  there  was  no  evidence  that  the 

plaintiff's  injuries  were  permanent  was  inadvertent  was  immaterial, 
as  affecting  the  prejudice  to  defendant. — (Butler  vs.  Detroit,  Y.  & 
A.  A.  Ry.  Co.,  92  N.  W.  Rep.,  loi.) 
MINNESOTA.— Street  Railways  —  Negligence  —  Accident  at 

Crossing — Evidence — Sufficiency — City  Ordinance— Construction. 
1.  Where  street  railway  tracks  occupy  a  street  at  the  foot  of  an 

incline  which,  in  conjunction  with  other  streets,  forms  a  system  of 
crossings  in  a  populous  part  of  the  city,  it  is  the  duty  of  the  motor- 
man  in  charge  of  a  car  coming  down  the  grade  to  keep  a  lookout 
for  young  children  approaching  the  crossings  or  standing  near  the 
tracks,  and  to  take  reasonable  precaution  to  prevent  injury  to 
them,  by  sounding  the  gong,  checking  the  speed  of  the  train,  and 
holding  it  under  control. 

2.  A  certain  ordinance  reads  as  follows:  "No  person  having  the 
control  of  the  speed  of  a  street  railway  car  passing  in  a  street  shall, 
on  the  appearance  of  any  obstruction  to  his  car,  fail  to  stop  the 
car  in  the  shortest  time  and  space  possible."  Held,  this  ordinance 
is  not  unreasonable,  in  that  it  requires  the  stopping  of  the  car 
without  regard  to  the  safety  of  the  train  and  the  persons  therein. 
It  is  no  more  than  a  declaration  of  the  law,  and  only  requires  the 
person  in  charge  of  the  car,  upon  the  appearance  of  an  obstruc- 

tion, to  stop  the  car  as  soon  as  possible  under  the  circumstances, 
with  due  regard  for  the  safety  of  the  passengers. 

3.  Other  assignments  of  error  considered,  and  held  to  be  not 
well  taken. — (Gray  vs.  St.  Paul  City  Ry.  Co.,  91  N.  W.  Rep.,  1106.) 
MINNESOTA.— Street  Railroads— Injury  to  Person  on  Track 

— Contributory  Negligence. 
I.  Evidence  considered,  and  held  that  the  negligence  of  a  pedes- 

trian who  was  struck  and  injured  by  an  electric  car  at  a  street  rail- 
way crossing  while  passing  in  front  thereof,  as  disclosed  by  the 

facts  in  this  case,  was  so  plain,  as  a  matter  of  law,  that  the  trial 
court  was  justified  in  directing  a  verdict  for  the  street  car  com- 

pany in  an  action  for  damages. — (Metz  vs.  St.  Paul  City  Ry.  Co., 
92  N.  W.  Rep.,  502.) 
MINNESOTA.— Negligence— Failure  to  Repair  Street— Lia- 

bility of  Railroad  Company. 
I.  In  a  personal  injury  action,  held,  that  the  verdict  was  not 

manifestly  and  palpably  against  the  evidence,  that  there  was  evi- 
dence reasonably  tending  to  establish  appellant's  negligence  in  re- 

spect to  keeping  the  paving  in  repair  at  a  cross-walk,  and  that  the 
question  of  respondent's  contributory  negligence  was  one  for  the 
jury. — (Wiliams  vs.  Minneapolis  St.  Ry.  Co.  et  al.,  92  N.  W.  Rep., 
479-) 
MISSOURI. — Mechanics'  Liens  —  Waiver  —  Account  —  Suffi- ciency. 
1.  A  party  contracting  to  construct  an  electric  railway  did  not 

waive  his  lien  for  labor  and  material  by  his  mere  agreement  to 
take  bonds,  stock,  etc.,  in  payment  therefor,  but  only  lost  it  in  so 
far  as  payment  was  actually  made  to  him  in  accordance  with  the 
contract. 

2.  An  account  filed  by  a  mechanic's  Hen  claimant  contained  an 
itemized  statement  of  the  work  done,  materials  furnished,  and 
prices  charged,  aggregating  $280,000,  which  was  the  lump  sum 
claimant  was  to  receive  under  his  contract,  with  the  further  state- 

ment that  a  trust  company,  "under  the  terms  of  the  contract,  de- 
livered to  the  claimant  $250,000  of  its  first  mortgage  bonds,  which 

bonds  so  delivered  the  railroad  company  (the  other  party  to  the 

contract)  claims  was  illegal."  Held,  that  the  account  was  suffi- 
ciently itemized,  and  while  its  grammatical  construction  was  open 

to  criticism,  and  a  balance  was  not  formally  struck,  it  was  per- 
fectly apparent  that  the  amount  claimed  as  due  was  $30,000. 

3.  An  account  filed  by  a  mechanic's  lien  claimant  which  claimed 
as  the  balance  due  $30,000  was  not  objectionable,  as  not  being  a 
just  and  true  account,  though  the  sum  claimed  could,  under  the 
terms  of  the  contract,  have  been  paid  with  $25,000  worth  of  stock 
and  $5,000  in  cash  out  of  certain  moneys  raised  by  subscription. 

4.  The  fact  that  the  money  due  a  mechanic's  lien  claimant  was 
in  the  hands  of  a  trust  company,  and  that  claimant  had  a  right  of 
action  against  it  therefor,  did  not  preclude  claimant  from  en- 

forcing his  lien,  where  the  money  was  not  paid  to  him  by  the  trust 
company  because  the  other  party  instructed  it  not  to  pay  it. — 
(Baumhof?  vs.  St.  Louis  &  K.  R.  Co.  et  al.,  71  S.  W.  Rep.,  156.) 
MISSOURI. — Street  Railroads — Negligence — Alighting  Pas- 

senger— Injury  by  Approaching  Car — Evidence — Contributory 
Negligence — Instructions. 

1.  Where  plaintiff  alighted  from  a  street  car,  and,  just  as  he 
passed  around  behind  it,  was  struck  by  another  car  going  in  the 
opposite  direction  on  the  next  track,  negligence  of  the  street  car 
company  could  not  be  inferred  from  the  mere  happening  of  the 
injury. 

2.  Failure  of  the  motorman  to  ring  the  gong  as  his  car  ap- 

proaches another  car  on  the  next  track  going  in  the  opposite  di- 
rection, and  stopping  to  allow  passengers  to  alight,  was  negli- 

gence. 3.  In  an  action  against  a  street  car  company  for  injuries  to  a 
passenger,  who,  immediately  after  alighting  and  starting  to  cross 
the  street  behind  the  car,  was  struck  by  another  car  going  in  the 
opposite  direction,  evidence  held  to  justify  submission  to  the  jury 
of  the  issue  as  to  whether  or  not  the  motorman  of  the  latter  car 
rang  the  gong  when  approaching. 

4.  In  an  action  against  a  street  car  company  for  injuries  to  a 
passenger,  who,  immediately  after  alighting  and  starting  to  cross 
the  street  behind  the  car,  was  struck  by  another  car  going  in  the 
opposite  direction,  evidence  held  to  require  submission  to  the  jury 
of  the  issue  of  plaintiff's  contributory  negligence. 

5.  In  an  action  against  a  street  railway  company,  where  there 
was  evidence  of  contributory  negligence  sufficient  to  take  that 
question  to  the  jury,  an  instruction  that  if  the  injury  was  caused 

by  the  concurring  negligence  of  plaintiff  and  defendants'  agents, 
and  the  negligence  of  neither,  without  the  concurrence  of  the  neg- 

ligence of  the  other,  would  have  caused  said  injury,  plaintiff  is  not 
entitled  to  recover,  was  proper. — (Hornstein  vs.  United  Rys.  Co. 
of  St.  Louis  et  al,  70  S.  W.  Rep.,  1105.) 

MISSOURI. — Pleading — Waiver  of  Objections  —  Carriers — 
Duty  of  Employees — Issues  Submitted — Damages — Evidence. 

1.  It  is  bad  pleading  to  blend  two  causes  of  action  in  a  single 
count  of  a  petition,  and  the  fault  should  be  corrected  if  timely  ob- 

jection is  made;  but  the  objection  is  not  timely  if  made  by  motion 
to  elect  after  an  answer  has  been  filed,  and  a  jury  sworn  to  try  the issues. 

2.  It  is  the  duty  of  a  street  railway  company's  employees  in 
charge  of  a  car  to  treat  passengers  with  respect,  and  not  subject 
them  to  insult  and  violence;  and  that  rule  was  applicable  to  this 
case,  under  the  testimony  adduced  by  the  plaintiff,  and  was  prop- 

erly given  in  charge  to  the  jury. 
3.  When  the  trial  court,  at  the  instance  of  defendant,  instructed 

the  jury  at  the  close  of  plaintiff's  case  that  the  plaintiff  cannot  re- cover on  one  cause  of  action  stated  in  his  petition,  the  defendant 
cannot  complain  on  appeal  that  the  court  afterwards  submitted 
the  cause  to  the  jury  solely  on  the  other  cause  of  action  stated  in 
the  petition. 

4.  The  petition  prayed  for  $5,000  damages.  The  instruction  on 
the  measure  of  damages  is  complained  of  because  it  did  not  limit 
the  amount  the  jury  might  award  to  that  prayed  in  the  petition. 
Held  that,  as  the  jury  only  awarded  $500  damages,  this  point  is 
without  merit. 

5.  It  is  not  reversible  error  that  the  trial  court,  in  an  instruction 
on  the  measure  of  damages,  directed  the  jury  to  award  damages 

for  plaintiff's  injuries  "caused  by  the  wrongful  conduct  of  the  de- 
fendant as  set  out  in  other  instructions,"  when  the  jury  were  told 

in  other  instructions  that  they  must  find  the  defendant's  conduct 
was  wrongful  in  the  respects  charged  before  they  could  find  a 
verdict  against  it. 

6.  The  defense  in  this  case  was  that  whatever  injuries  plaintiff 
received  were  inflicted  by  the  servants  of  the  company  in  defend- 

ing themselves  against  an  assault  by  the  plaintiff.  An  instruction 
was  given  by  the  court  which  told  the  jury  that,  if  plaintiff  began 
the  assault  he  could  not  recover.  Held,  that  it  was  not  error  to 
refuse  an  instruction  submitting  the  issue  of  whether  the  plaintiff 
was  a  trespasser  on  the  car  or  not,  because  that  was  immaterial, 
as  he  had  no  higher  right  to  commit  an  assault  if  he  was  a  passen- 

ger than  he  would  have  had  if  he  was  a  trespasser. — (Murphy  vs. 
St.  Louis  Transit  Co.,  70  S.  W.  Rep.,  159.) 

MISSOURI. — Street  Railways — Injuries  to  Passenger — Negli- 
gence— Evidence — Sufficiency — Instructions. 

1.  A  petition  alleged  that  a  passenger  on  a  street  car,  as  it  ap- 
proached a  regular  stopping  place,  notified  the  conductor  of  his 

wish  to  alight;  that,  in  sight  of  the  conductor,  he  stepped  upon 
the  lower  step  of  the  platform;  that  the  car  slackened  speed,  but 
did  not  stop,  and  immediately  after  passing  the  crossing  the  em- 

ployees "carelessly  and  negligently  suddenly  increased  its  speed 
without  giving  plaintiff  warning;"  and  that  thereby  plaintiff  was 
thrown  to  the  ground,  etc.  Held,  that  the  petition  sufficiently 
pleaded  the  negligence  of  the  company. 

2.  Where  a  verdict  was  based  on  substantial  evidence  that  the 

ribs  of  a  man  sixty-nine  years  of  age  had  sustained  "green-stick 
fractures"  (that  is,  fractures  in  which  only  one  side  of  the  ribs 
were  broken),  the  verdict  would  be  sustained,  though  there  might 
be  strong  expert  testimony  as  to  the  impossibility  of  the  ribs  of  a 
man  of  that  age  sustaining  such  a  fracture. 

3.  The  insertion  of  the  word  "voluntarily"  in  instructions  re- 
quested by  defendant,  so  as  to  make  them  read  that  if  plaintiff's 

injuries  "were  caused  by  his  voluntarily  stepping  from  a  car."  etc.. 
and  that  if  "plaintiff  did  voluntarily  step  from  said  car,"  did  not 
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alter  their  meaning,  and  was  no  cause  for  complaint. — (Gorman 
vs.  St.  Louis  Transit  Co.,  70  S.  W.  Rep.,  731.) 
NEW  JERSEY. — Street  Railways — Injury  to  Passenger — 

Issues  for  Jury — Withdrawal. 

1.  Shortly  after  plaintiff  alighted  from  one  of  defendant's  street cars  she  fell  in  the  street  and  was  hurt.  The  immediate  occasion 
of  her  fall  was  a  defect  in  the  street  pavement  between  the  rails  of 

defendant's  track.  She  charged  the  defendant  with  negligence  in 
three  particulars:  (a)  That  the  car  was  brought  to  a  stop  at  an  un- 

safe and  improper  place;  (b)  that  the  conductor  negligently  di- 
rected her  towards  her  destination,  and  (c)  that  the  defendan,.  had 

neglected  to  repair  the  street  pavement  as  required  by  the  terms 
of  a  municipal  ordinance.  The  trial  judge  withdrew  from  the 

jury's  consideration  the  first  and  second  grounds  of  complaint, because  of  want  of  evidence  to  support  them,  and  submitted  the 
case  to  the  jury  solely  upon  the  third  ground.  A  verdict  having 
thereupon  gone  against  the  defendant,  held,  that  the  judgment 
cannot  be  sustained  on  the  theory  that  the  evidence  would  have 
justified  a  finding  against  the  defendant  on  either  of  the  first  two 
grounds. 

2.  A  city  ordinance  in  terms  requires  all  street  lailway  com- 
panies to  pave,  repave,  and  keep  in  repair,  under  the  direction  and 

to  the  satisfaction  of  the  proper  municipal  authorities,  the  space 
between  the  rails  of, their  tracks,  and  between  the  tracks,  and  the 
space  for  one  foot  outside  of  each  outer  track,  at  the  same  time 
providing  that,  if  any  company  fail  so  to  pave  or  repave  or  to  keep 
the  pavement  in  repair,  the  city  authorities  may  cause  the  work  to 
be  done,  and  the  company  shall,  on  demand,  pay  the  cost  thereof. 
Held,  as  a  matter  of  construction,  that  the  ordinance  does  not 
confer  a  right  of  action  upon  any  member  of  the  traveling  public 
who  may  sustain  damage  through  the  non-repair  of  the  street. 

3.  Held,  further,  that  the  ordinance  in  question  is  an  assumption 
of  the  power  of  taxation,  and  cannot  be  supported  under  the  po- 

lice powers  conferred  upon  the  municipality  by  the  Legislature. 
4.  The  case  of  North  Hudson  Co.  Cy.  Co.  vs.  City  of  Hoboken, 

41  N.  J.  Law,  71,  commented  on  and  explained. — (Fielders  vs. 
North  Jersey  St.  Ry.  Co.,  53  .A.tlantic  Rep.,  404.) 

NEW  JERSEY. — Courts — Jurisdiction — Grade  Crossing. 
1.  When  two  railways  cross  each  other  at  grade,  and,  being  un- 

able to  agree  upon  proper  provisions  for  protection  against  col- 
lision, submit  that  question  to  the  determination  of  this  court,  it 

has  jurisdiction  to  determine  it. 
2.  Principle  upon  which  the  court  will  act  in  making  such  de- 

termination discussed. — (Jersey  City  H.  &  P.  St.  Ry.  Co.  vs.  New 
York,  S,  &  W.  Ry.  Co.,  53  Atlantic  Rep.,  709.) 

NEW  JERSEY. — Death — Excessive  Damages. 
I.  In  an  action  for  the  death  of  a  man  fifty  years  of  age,  whose 

earning  capacity  did  not  exceed  $10  per  week,  and  who  left  a 
widow  and  four  children,  one  of  whom  was  self-supporting  and 
the  others  aged,  respectively,  thirteen,  six  and  five  years,  a  verdict 
for  more  than  $3,600  was  excessive,  and  should  be  reduced  to  that 
amount. — (Garbaccio  vs.  Jersey  City,  H.  &  P.  St.  Ry.  Co.,  53  At- 

lantic Rep.,  707.) 

NEW  YORK. — Street  Railways — Street  Intersections — Control 
of  Car — Question  for  Jury — Negligence — Evidence — Damages. 

1.  At  street  intersections  it  is  the  duty  of  a  street  railway  com- 
pany to  have  its  cars  under  control,  so  as  to  protect  the  rights  of 

pedestrians. 
2.  The  question  whether  a  street  car  was  at  a  certain  time  under 

control  is  for  the  jury. 

3.  In  an  action  against  a  street  railway,  the  plaintiff's  evidence was  that  he  was  struck  at  one  side  of  a  street,  and  carried  or 
pushed  by  the  car  to  the  other  side  of  the  street  before  the  car 
came  to  a  standstill,  and  that  this  distance  was  25  ft.  or  30  ft.;  that 
there  was  no  bell  sounded,  or  other  warning  given.  Held  suffi- 

cient evidence  for  the  jury  to  consider  upon  the  question  of  the 

defendant's  negligence. 
4.  In  an  action  for  injuries  from  being  run  into  by  a  street  car, 

evidence  considered,  and  held  that  the  question  of  plaintiff's  con- 
tributory negligence  was  for  the  jury. 

5.  In  an  action  against  a  street  railway  company  for  injuries,  it 
appeared  that  plaintiff  was  forty-five  years  of  age,  and  a  mason, 
who  had  earned  from  $3  to  $5  per  day;  that  one  of  his  hands  was 
practically  ruined  for  the  purposes  of  his  trade;  that  he  had  suf- 

fered much  pain  and  had  paid  or  was  liable  to  pay  considerable  in 
doctor's  bills.  Held,  that  a  verdict  for  $10,885.62  was  not  exces- 

sive.— (Sesselmann  vs.  Metropolitan  St.  Rv.  Co.,  78  N.  Y.  Supp., 
482.) 

NEW  YORK. — Street  Railroads — Assault  on  Passenger  by 
Conductor — Pleading — Negligence — Liability. 

I.  A  complaint  in  an  action  for  injuries  to  a  passenger  against 
a  street  railway  company,  alleging  that  while  plaintiff  was  at- 

tempting to  board  a  car  the  conductor  negligently  and  recklessly 

interfered,  so  that  he  was  thrown  from  the  car  and  injured,  is  sup- 
ported by  proof  that  while  plaintiff  was  standing  on  the  car  steps 

the  conductor  willfully  knocked  him  from  the  car;  the  assault  be- 
ing in  law  a  negligent  act  on  the  part  of  defendant. 

2.  A  complaint  in  an  action  for  injuries  to  a  passenger,  alleging 
that  the  conductor  in  charge  of  a  street  car  was  unfit,  and  that 
defendant  knew  or  should  have  known  it,  and  that  the  accident 

happened  solely  through  defendant's  negligence,  is  .supported  by 
proof  that  while  plaintiff  was  standing  on  the  car  step  the  con- 

ductor willfully  knocked  him  fr  om  the  car. 
3.  A  street  railway  company  is  liable  for  the  willful  assault  of 

its  conductor  on  a  passenger.— (Willis  vs.  Metropolitan  St.  Ry. 
Co.,  78  N.  Y.  Supp.,  478.) 

NEW  YORK.— Railroads— Street  Railway  Crossings— Con- 
sent— Temporary  Injunction. 

I.  Where,  on  an  application  for  a  temporary  injunction  to  re- 
strain defendant  railway  company  from  crossing  plaintiff's  street 

car  tracks,  defendant  contended  that  plaintiff  had  consented  to 
such  crossing,  but  the  only  proof  of  such  consent  was  a  verbal 
agreement  with  plaintiff's  vice-president  and  a  paper,  signed  by 
the  vice-president,  but  not  signed  by  the  secretary  nor  sealed  with 
the  seal  of  the  corporation,  it  was  not  sufficient  to  show  consent 
by  the  corporation,  and  a  temporary  injunction  was  therefore 
properly  granted.— (Ballston  Terminal  R.  Co.  vs.  Hudson  Val 
Ry.  Co.,  78  N.  Y.  Supp.,  399.) 

NEW  YORK.— Street  Railways— Accident  on  Tracks— Negli- 
gence— Instructions. 

1.  While  a  boy  was  crossing  a  street  on  a  clear  evening  his  hat 
was  blown  off,  and,  in  pursuing  it,  he  ran  on  a  car  track  and  was 
struck  by  a  car  coming  from  the  rear.  When  he  started  for  his 
hat  the  car  was  from  100  ft.  to  125  ft.  away  and  going  at  a  rapid 
rate  of  speed.  The  motorman  gave  no  warning.  Held,  that  the 
questions  of  negligence  were  for  the  jury. 

2,  Where  there  was  evidence  that  the  motorman  could  not  have 
stopped  the  car  in  time  to  avoid  the  accident,  and  that  he  was  not 
bound  to  anticipate  what  the  boy  would  do,  it  was  error  to  modify 
a  requested  charge  that  defendant  was  not  liable  if  the  boy  either 
stepped  on  the  track  or  tried  to  pick  up  his  hat  from  the  track 
when  the  car  was  so  near  that  it  could  not  be  stopped  by  charging 

"unless  there  was  sufficient  in  the  evidence  to  have  given  a  reason- 
able notice  to  the  motorman  as  to  the  probable  conduct  of  the 

boy." — (Davidson  vs.  Metropolitan  St.  Ry.  Co.,  78  N.  Y.  Supp., 

352.) NEW  YORK.— Street  Car— Collision  with  Vehicle— Negli- 
gence— Question  for  Jury — Contributory  Negligence — Instruc- 

tions— Invading  Province  of  Jury. 
1.  Evidence  examined  in  an  action  for  injuries  received  while 

riding  on  the  rear  of  a  truck  passing  along  defendant's  street  car 
tracks  by  reason  of  a  car  overtaking  the  truck  and  colliding  with 
it,  and  held  sufficient  to  take  to  the  jury  the  question  of  defend- 

ant's negligence. 
2.  Whether  plaintiff,  who  was  injured  while  riding  on  the  rear 

of  a  truck  passing  along  defendant's  car  tracks  by  reason  of  a  car 
overtaking  the  truck  and  colliding  with  it,  was  guilty  of  contrib- 

utory negligence,  held,  under  the  evidence,  to  be  for  the  jury. 
3.  In  an  action  for  injuries  received  while  riding  on  the  rear  of 

a  truck  passing  northward  along  defendant's  car  tracks  by  reason 
of  a  car  overtaking  the  truck  and  colliding  with  it,  an  instruction 
that,  if  the  northboimd  motorman,  by  the  exercise  of  reasonable 
care,  could  have  seen  that  there  was  danger  of  a  collision  be- 

tween a  southbound  car  and  the  truck,  and  still  kept  his  car  up  to 
within  a  few  feet  of  the  truck,  so  that  the  truck  was  driven  back 
into  his  car,  then  he  was  negligent,  was  reversible  error,  because 
charging,  as  matter  of  law,  that,  if  the  jury  found  the  facts,  then 
the  motorman  was  negligent,  which  was  a  question  for  the  jury  ii^ 
view  of  all  the  circumstances. — (Conor  vs.  Metropolitan  St.  Ry. 
Co.,  79  N.  Y.  Supp.,  294.) 

NEW  YORK. — Street  Railways — Negligence — Instructions. 
I.  Defendant  being  entitled  to  have  the  question  of  contributory 

negligence  submitted,  plaintiff's  requested  instruction  that  if  de- 
fendant was  negligent  in  running  the  car  after  plaintiff  had  fallen, 

and  while  he  was  being  dragged,  is  properly  refused,  as  elimi- 
nating the  question. — (Schwartz  vs.  Metropolitan  St.  Ry.  Co.,  78 

N.  Y.  Supp.,  886.) 

NEW  YORK.— Street  Railway— Collision  with  Team— Negli- 

gence. I.  A  prima  facie  case  of  negligence  is  made  out,  and  no  contrib- 
utory negligence  shown,  by  testimony  that  about  daylight  the 

driver  of  a  team,  on  which  there  was  a  light,  turned  his  horses 
across  street  car  tracks  at  a  street  crossing,  seeing  a  street  car 
about  a  block  away,  and  had  got  the  horses  and  about  half  the 
wagon  across  the  tracks,  when  the  car,  coming  with  great  speed 
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and  no  warning,  struck  it. — (Sophian  vs.  Metropolitan  St.  Ry. 
Co.,  78  N.  Y.  Supp.,  837  ) 

NEW  YORK. — Change  of  Attorneys — Securing  Fees. 
I.  A  client  has  the  right  at  any  time  during  the  pendency  of  a 

suit  to  arbitrarily  change  his  attorneys,  on  securing  to  them  their 
fees,  providing  there  has  been  no  misconduct  on  their  part. — 
(O'Sullivan  vs.  Metropolitan  St.  Ry.  Co.,  79  N.  Y.  Supp.,  481.) 
NEW  YORK.— Cyclist— Collision  with  Horse— Contributory 

Negligence  ■ —  Question  for  Jury  —  Witnesses  —  Impeachment — 
Party  Calling — Trial — Striking  Out  Evidence — Harmless  Error. 

1.  Whether  plaintiff,  who  was  injured  by  colliding  with  a  horse 
while  riding  his  bicycle,  was  guilty  of  contributory  negligence, 
held,  under  the  evidence,  to  be  a  question  for  the  jury. 

2.  Where,  in  an  action  for  personal  injuries,  a  witness  called  by 
plaintiff  testified  on  cross-examination  as  to  a  matter  of  defense 
not  touched  on  in  his  direct  examination,  plaintiff,  on  a  recross- 
examination,  was  entitled  to  discredit  his  testimony  as  to  such  de- 

fensive matter  by  the  introduction  of  evidence  given  by  him  on  a 
former  trial. 

3.  Competent  evidence  introduced  by  plaintiff'  cannot  be  stricken out  on  his  motion  if  the  evidence  could,  in  any  view,  be  of  benefit 
to  defendant. 

4.  It  is  not  prejudicial  error  to  strike  out,  on  plaintiff's  motion, 
competent  evidence,  which  has  been  introduced  by  him,  if  the  evi- 

dence does  not  appear  to  have  in  any  way  inured  to  the  benefit  of 
defendant. — (Hubner  vs.  Metropolitan  St.  Ry.  Co.,  79  N.  Y. 
Supp.,  153.) 

NEW  YORK.— Street  Railway— Pedestrian— Injury— Modifi- 
cation of  Instruction — Error — Appeal — Sufficiency  of  Exception. 

1.  Plaintiff  testified  that  as  he  left  the  sidewalk  he  saw  a  truck 
on  the  street  car  track  nearest  him  and  above  the  intersection  of 
the  streets;  that  he  could  see  through  the  truck,  and  there  was  no 
car  behind  it;  that  as  the  truck  turned  into  the  cross-street,  and 
plaintiff  was  near  the  track,  a  car  rushed  upon  him;  that  he  at- 

tempted to  turn  back,  but  it  was  too  late.  One  witness  testified 
that,  as  plaintiff  approached  the  track  he  looked  straight  ahead; 
and  another  swore  that  when  he  first  saw  plaintiff  the  latter  was 
four  or  five  feet  from  the  track,  with  his  head  slightly  bowed,  and 
that  he  continued  to  walk  forward  in  this  manner  until  he  was 

struck  by  the  car.  Held,  that  defendant's  requested  instruction 
that,  if  plaintiff  failed  to  look  for  an  approaching  car,  he  was 
guilty  of  contributory  negligence,  was  improperly  modified  by 
substituting  "Of  course,  if  plaintiff  was  reckless — failed  to  look 
up  and  down,  heedless  of  the  consequences — and  this  car  was  in 
sight,         *    '*■    clearly  he  was  guilty  of  negligence." 

2.  At  the  conclusion  of  a  colloquy  between  court  and  counsel 
with  reference  to  instructions,  defendant's  counsel  addressed  the 
court  with  respect  to  exceptions,  and  the  court  said:  "You  may 
take  them  after  the  jury  have  retired.  Either  side  may  do  that. 
The  jury  retired,  and  defendant's  counsel  said:  "Your  honor  will' 
allow  me  an  exception,  in  due  form,  to  each  request  which  is  re- 

fused, and  to  each  request  which  is  modified?"  The  court  re- 
sponded "Yes."  Held,  in  view  of  the  special  permission  given,  the exception  was  sufficient  to  warrant  the  review  of  the  modification 

of  a  certain  requested  instruction,  notwithstanding  its  generality. 
— (McKinley  vs.  Metropolitan  St.  Ry.  Co.,  79  N.  Y.  Supp.,  213.) 
NEW  YORK.— Master— Violation  of  Rules  by  Servants— Con- 

structive Notice — Servant — Dangerous  Place  for  Work — Care  Re- 
quired of  Master. 

1.  The  rules  of  an  elevated  railroad  company  required  its  trains 
to  slow  up  when  a  green  flag  was  exposed,  and  it  appeared  that  it 
was  usual  to  put  up  such  flags  for  the  protection  of  workmen.  In 
an  action  for  the  wrongful  death  of  a  track  repairer  by  reason  of 

an  engineer's  failure  to  slow  up  in  response  to  a  green  flag,  a  co- employee  of  the  decedent,  in  answer  to  the  questions  as  to  whether 
the  speed  of  the  cars  would  decrease  any  when  a  green  flag  was 

exjiosed,  stated  "They  didn't  seem  to  mind  the  flag  at  all,"  and 
also  testified  that  this  was  an  everyday  occurrence  prior  to  the 
accident.  Held  not  to  show  such  a  general  violation  of  the  rule 
as  to  charge  the  company  with  constructive  notice  thereof. 

2.  Where,  in  an  action  for  the  death  of  an  employee,  the  court 
sulnnittcd  only  the  question  as  to  the  negligence  of  the  defendant 
railroad  company  in  failing  to  enforce  its  rules  after  notice  of  their, 
general  violation,  and  the  evidence  was  insufficient  to  prove  such 
notice,  the  judgment  for  plaintiff  cannot  be  supported  on  the 
theory  of  other  negligence  on  the  part  of  the  defendant  railroad 
company,  where  such  theory  was  not  submitted  to  the  jury  nor 
was  defendant  heard  thereon. — (Clark  vs.  Manhattan  Ry.  Co.,  79 
N.  Y.  Supp.,  220.) 

NEW  YORK.— Death  of  Infant— Contributory  Negligence- 
Instruction — Exception  to  Charge — Negligence  of  Infant — Curing 
Error. 

T.  An  in.structinii  in  an  aclir)ii  for  llic  negligi  nl  k'illing  of  a  hoy 
of  tender  years  that  it  was  his  duly  lo  exercise  such  care  and  pru- 

dence to  avoid  an  accident  as  a  boy  of  his  age  and  of  good  intelli- 
gence would  exercise  under  the  circumstances,  "and  deem  ade- 

quate thereto,"  is  erroneous,  as  making  the  degree  of  rare  he  ex- ercised sufficient  if  he  deemed  it  adequate. 
2.  In  an  action  for  the  negligent  killing  of  a  boy  of  tender  years, 

an  exception  "to  the  language  of  the  court  with  regard  to  the  de- 
gree of  care  imposed  on  the  boy"  sufficiently  points  out  the  error 

in  the  charge  stating  the  degree  of  care  required  of  him. 
3.  Error  in  a  charge  m  an  action  for  the  negligent  killing  of  a 

boy  of  tender  years,  which  made  the  degree  of  care  he  exercised 
sufficient  if  he  deemed  it  adequate,  is  not  cured  by  subsequent 

language  defining  "reasonable  care,"  and  saying  that  it  required  a 
vigilant  use  of  the  senses,  and  that  if  there  was  an  omission  of  this 
care  or  duty  by  deceased,  and  it  contributed  to  the  accident,  there 
could  be  no  recovery. — (McDonald  vs.  Metropolitan  St.  Ry,  Co., 78  N.  Y.  Supp.,  284.) 

NORTH  CAROLINA.— Street  Railways— Motorman— Scope 
of  Authority — Assault — Provocation — Effect. 
.  I.  In  an  action  for  assault  by  a  motorman  on  plaintiff,  who  had 

been  a  passenger  on  a  street  car,  the  fact  that  plaintiff  provoked 
the  assault  was  not  a  defense,  but  was  relevant  only  to  mitigate 
damages. 

2.  Where  a  passenger  on  a  street  car  got  into  an  altercation 
with  the  motorman,  and  after  alighting  from  the  car  and  deposit- 

ing certain  bundles  which  he  carried  on  the  sidewalk,  returned  to 
the  car,  whereupon  the  motorman  left  the  car  and  assaulted  plain- 

tiff in  the  street,  plaintiff  was  not  entitled  to  recover,  as  against 
the  company,  for  such  assault;  it  not  being  committed  by  the  mo- 

torman while  he  was  acting  within  the  scope  of  his  employment 
on  the  car. — (Palmer  vs.  Winston-Salem  Ry.  &  Electric  Co.,  42 S.  E.  Rep.,  604.) 

PENNSYLVANIA.— Street  Railways  —  Personal  Injuries- 
Witnesses — Credibility — Appeal. 

1.  Where  two  physicians  and  other  witnesses  testified  in  an 
action  for  personal  injuries  that  prior  to  the  accident  plaintiff  was 
a  healthy,  able-bodied  woman,  and  thereafter  she  aged  consider- 

ably, had  a  nervous  tremor,  lost  in  weight,  had  heart  failure,  and 
that  her  sufferings  would  be  permanent,  it  sustained  a  finding  that 
the  injuries  resulted  from  the  accident. 

2.  Where,  in  an  action  against  a  street  railway  company  for 
personal  injuries,  a  physician  testifies  that  he  had  visited  plaintiff, 
and  admits  that  he  had  been  sent  by  the  company,  but  denies  that 
he  was  its  physician,  plaintiff  can  show  by  cross-examination  that 
the  witness  had,  as  a  representative  of  the  company,  frequently 
\  isited  and  examined  persons  hurt  in  accidents  on  its  line. 

3.  The  Supreme  Court  cannot  consider  objectionable  remarks 
by  counsel,  where  they  are  not  brought  on  the  record  by  affidavit 
and  exception. — (Guckavan  et  al.  vs.  Lehigh  Traction  Co.,  53  At- lantic Rep.,  3SI.) 

TENNESSEE. — Street  Railways — Persons  on  Track — Injuries 
— Contributory  Negligence — Sudden  Peril. 

1.  Where  plaintiff's  decedent  was  killed  by  the  negligence  of  the 
motorman  of  a  street  car  while  he  was  attempting  to  escape  from 
an  approaching  automobile,  he  was  not  disbarred  from  claiming 
immunity  from  contributory  negligence  on  the  ground  that  he 
was  placed  in  a  sudden  peril,  and,  losing  his  self-possession,  made 
a  mistake  of  judgment,  by  reason  of  the  fact  that  the  peril  pro- 

ducing the  confusion  of  judgment  and  the  consequent  false  effort 
to  escape  was  not  the  negligent  act  of  defendant. 

2.  Where,  in  an  action  for  death,  it  was  claimed  that  deceased 
was  not  guilty  of  contributory  negligence  by  reason  of  his  being 
placed  in  a  sudden  peril,  it  was  error  to  refuse  to  charge  that,  to 
entitle  deceased  to  immunity  from  the  charge  of  contributory 
negligence  under  such  rule,  he  must  have  been  without  fault  in 
putting  himself  in  the  place  of  peril  or  danger. — (Chattanooga 
Electric  Ry.  Co.  vs.  Cooper,  70  S.  W.  Rep.,  72.) 

WASHINGTON.— Street  Railways— Collision  with  Team- 
Negligence — Evidence — Instructions. 

1.  In  an  action  for  injury  from  the  negligent  running  of  a  street 
car,  evidence  that  the  customary  rate  of  speed  of  cars  on  the  line 
was  greater  than  allowed  by  ordinance,  and  a  high  and  dangerous 
rate,  is  inadmissible. 

2.  A  street  railway  company  is  not  necessarily  free  from  negli- 
gence though  a  car,  at  the  time  of  a  collision  with  a  team,  was 

running  within  the  limit  of  9  miles  an  hour,  fixed  by  ordinance, 
and  the  bell  was  being  rung. 

3.  An  instruction  in  an  action  for  personal  injury  that  "any  neg- 
ligence" of  plaintiff  is  not  excused  is  erroneous,  only  ordinary  care 

being  required  of  him. 
4.  An  instruction  should  not  assume,  as  matter  of  law,  from  the 

collision  of  a  street  car  with  a  team,  that  there  was  negligence  of 
some  one. — (Atherlnn  vs.  Tacoma  Ry.  &  Power  Co.  et  al.,  71  Pa- cilic  l\c|)..  39.) 
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FINANCIAL  INTELLIGENCE 

Wall  Street,  June  24,  1903. 

The  Money  flarket 

The  money  outlook  still  continues  to  be  rather  doubtful,  between 
the  approach  of  the  period  for  remitting  crop-moving  money  on  the 
one  hand,  and  the  prospect  of  further  gold  exports  to  Europe  on 
the  other  hand.  If  bank  reserves  were  at  all  normal,  neither  of 
these  matters  would  occasion  concern.  But  reserves  are  still  ex- 

ceptionally low  for  this  season  of  the  year.  Last  Saturday,  when 
a  considerable  addition  had  been  expected,  the  published  figures 
recorded  an  increase  in  surplus  of  less  than  $1,000,000.  The  ex- 

planations for  this  comparatively  poor  showing  were  tar  from  clear. 
The  best  opinion  seemed  to  be,  however,  that  the  trust  companies, 
preparatory  to  making  their  semi-annual  reports  to  the  State  Comp- 

troller, were  withdrawing  money  from  the  banks  in  order  to  make 
their  exhibit  as  strong  as  possible.  If  this  proves  to  be  the  case 
the  banks  ought  to  show  within  the  next  fortnight  a  gain  large 
enough  to  equalize  the  disappointingly  small  increase  of  the  last 
week  or  two.  Irrespective  of  this  factor,  which  is  not  of  the  first 
importance,  the  question  is,  how  local  reserves  can  be  built  up 
sufficiently  in  face  of  heavy  exports  of  gold  to  a  position  where 
they  can  withstand,  without  undue  strain  the  demands  of  the 
autumn.  Two  requisites  of  this  situation  are  very  clear — the  first 
that  bank  loans  be  kept  down  by  absence  of  speculation  and  syn- 

dicate borrowings,  the  second  that  money  rates  remain  continu- 
ously, at  least,  as  high  as  they  are  now.  That  the  market  is  not 

concerned  over  the  immediate  conditions  is  evidenced  by  the  fact 
(hat  money  rates  have  not  gone  up  in  spite  of  the  European  drafts 
upon  our  gold  supply.  Sterling  exchange  has  declined  from  its 
high  point,  but  sterling  at  Paris  and  Berlin  have  dropped  enough 
to  offset  our  decline.  Consequently,  the  exchange  market  remains 
at  the  gold-shipping  point,  and  the  chances  at  the  moment  cer- 

tainly favor  a  further  outgo  of  some  magnitude  before  the  move- 
ment is  over.  The  problem  is  not  a  pressing  one  for  the  im- 

mediate future,  but  bankers  would  feel  easier  if  they  could  see  a 
clearer  way  toward  a  substantial  increase  in  money  market 
resources  in  the  course  of  the  next  ten  weeks.  Call  money  is 
quoted  daily  at  2  to  2^  per  cent,  sixty-day  loans  at  4  per  cent, 
and  six-month  loans  at  5. 

The  Stock  Harket 

There  has  been  very  little  change  in  the  position  of  the  general 
stock  market  during  the  last  week.  An  interval  of  dullness,  such  as 
usually  occurs  at  the  culmination  of  a  severe  decline,  is  what  Wall 

Street  is  now  prepared  for.  The  week's  trading  has  been  scant,  with 
narrow  and  irregular  fluctuations  in  prices.  Such  business  as  there 
is  has  been  contributed  chiefly  by  the  professional  traders  who 
have  taken  first  one  side  and  then  the  other,  without  showing 
preference  for  one  more  than  the  other.  Commission  houses  are 
doing  ne.xt  to  nothing,  and  while  investors  and  the  large  financial 
interests  seem  willing  enough  to  take  stocks  at  concessions,  they 

do  not  care  to  lend  their  support  to  any  operations  for  a  rise.  W^hat 
the  market  is  now  awaiting  particularly  is  definite  news  from  the 
corn  crop,  the  first  authentic  information  in  regard  to  which  will 
not  arrive  until  the  tenth  of  next  month,  when  the  government  is- 

sues its  first  corn  estimates.  Many  shrewd  judges  of  the  situation 
are  inclined  to  think  that  this  is  the  true  explanation  of  the  present 
situation.  If  the  condition  is  shown  to  be  an  average  one,  it  may  en- 

courage a  more  ready  and  substantial  interest  in  a  campaign  for 
liigher  prices.  If  the  corn  crop  is  less  favorably  situated  than  this  the 
iriarket  is  pretty  certain  to  be  left  to  itself.  But  in  all  events  nothing 
;nore  than  a  moderate  advance  would  be  warranted  so  near  the  time 
of  possible  difficulties  in  the  money  market. 

No  one  had  seriously  expected  that  the  attempt  to  break  the 
Interurban-Metropolitan  lease  would  be  successful,  and  the  an- 

nouncement on  Monday  that  the  suit  had  been  dismissed  occasioned 
no  particular  surprise.  Metropolitan  shares,  which  had  been  marked 
down  several  points  on  the  preceding  days,  promptly  recovered 
their  loss,  and  Metropolitan  Securities,  which  had  reached  their 
new  low  record,  also  rallied  sharply.  In  the  latter  instance  the 
buying  orders  were  pretty  clearly  traceable  to  the  house  which  is 
behind  the  underwriting.   Influential  buying  has  also  been  discern- 

ible in  Manhattan  Elevated,  but  the  purchases  have  been  of  an  in- 
vestment character,  not  intended  to  advance  the  price.  Brooklyn 

Rapid  Transit  at  one  time  during  the  week  came  in  for  some 
attention  from  the  bear  clique,  which  has  been  operating  so  suc- 

cessfully of  late  in  the  railroad  shares,  but  the  attack,  after  meeting 
with  only  moderate  success,  was  apparently  abandoned  in  evidence 
that  the  supply  of  the  stock  at  the  lower  level  was  exceedingly 
limited. 

Philadelphia 

The  week  in  Philadelphia  has  been  extremely  dull  and  uneventful 
so  far  as  the  local  traction  market  is  concerned.  Prices,  with  one 
or  two  exceptions,  have  varied  scarcely  any.  Philadelphia  Rapid 
Transit  dropped  suddenly  i^s  points  to  11,  apparently  on  liquidation 
from  speculative  holders  who  did  not  care  to  pay  the  $5  a  share 
assessment  recently  called.  Union  Traction,  which  went  as  low  as 

4454  a  week  ago,  recovered  to  45'/8.  Philadelphia  Traction  was  un- 
changed at  96^,  American  Railways  unchanged  at  45,  and 

Railways  General  down  seven-eighths  from  the  last  previous 
sale,  to  3'/2.  Shares  of  the  Philadelphia  Company  were  more  active 
than  anything  else  on  the  list.  The  common  sold  down  from  42 
to  41 while  the  preferred  held  firm  at  47.  There  is  no  news  in 
connection  with  any  of  these  properties.  The  market  for  their 
stocks  is  simply  waiting  on  developments  in  the  general  market. 

Chicago 

The  market  for  street  railway  issues  in  Chicago  is  still  unsettled 
by  the  uncertainty  as  to  the  outcome  of  the  agitation  for  extension 
of  the  franchises.  Union  Traction  common  rose  rather  sharply  at 

one  time  during  the  week,  to  5,  dropped  back  to  3'/^,  then  ad- 
vanced again  to  4]4.  The  preferred  gained  a  point  to  35.  The  re- 
covery in  these  stocks  reflected  the  speculative  impression  that  the 

chances  are  better  than  they  were,  for  the  company  securing  the 
sort  of  franchise  it  wants.  City  Railway  mo\'ed  forward  even 
more  strikingly.  It  rose  altogether  10  points,  from  190  to  200.  The 
particular  reason  for  this  doubtless  lies  in  the  assurance  from 
official  quarters,  that  whatever  arrangement  is  made  with  the  city 
over  the  franchise,  the  dividend  on  the  stock  will  not  be  reduced. 
West  Chicago  shares  lost  two  points  from  62  to  60.  Elevated  shares 
were  steady,  but  dull  during  the  week.  Lake  Street  sold  at  5  and 
S%,  South  Side  at  100  and  98  ex-dividend.  Metropolitan  common 
at  24  to  24^,  and  Metropolitan  preferred  at  68. 

Other  Traction  Securities 

No  change  of  consequence  has  taken  place  among  the  Boston 
traction  stocks  during  the  last  week.  Boston  Elevated,  after  sell- 

ing down  to  141^  a  week  ago,  rallied  to  i.t4.  Then  it  dropped  off 
again,  and  an  odd  lot  sold  on  Monday  at  141 — the  lowest  point  of 
the  season.  Massachusetts  Electric  issues  were  comparatively 
steady,  the  common  rising  from  26^4  to  28,  while  the  preferred 
ranged  between  84  and  82'j.  Trading  in  them  was  very  light. 
West  End  preferred  lost  a  point  to  109,  and  the  common  a  point  to 
8g.  In  Baltimore,  United  Railways  stock  was  rather  heavy, 
declining  from  11%  to  11^.  The  income  bonds  changed  hands  in 
small  quantity  at  64%,  and  the  4  per  cent  Generals  between  92J/ 
and  92^^.  Other  sales  on  the  Baltimore  Exchange  included  New- 

port News  &  Old  Point  Comfort  5s  at  100,  City  &  Suburban  (Bal- 
timore) 5s  at  112,  Baltifriore  Traction  5s  at  114^.  and  City  & 

Suburban  (Washington)  5s  at  97'/2.  Sales  of  traction  specialties 
on  the  New  York  curb  for  the  week  comprise  the  following:  Amer- 

ican Light  &  Traction  common  at  755^  and  75J4>  the  preferred  at 
95,  United  Electric  Companies,  of  New  Jersey,  at  16H  to  16]/^.. 
New  Orleans  4V2  per  cents  at  85^4  to  84^,  Interborough  Rapid 
Transit  at  roo'.4  to  -lOO.  New  Orleans  Railway  preferred  at  42^ 
to  42^,  Brooklyn  Rapid  Transit  new  4s  at  83,  and  Brooklyn  City 
Railroad  at  238.  On  the  New  York  Stock  Exchange  North  Ameri- 

can stock  rose  sharply  on  the  publication  of  the  company's  annual 
report,  which,  besides  disclosing  undivided  profits  of  $1,330,000, 
showed  that  investments  in  the  embarrassed  Shipbuilding  Trust 
amounted  to  only  $164,000.  This  disproved  the  rumors  under  which 
North  American  stock  has  recently  suffered. 

Tractions  were  comparatively  inactive  at  Cincinnati  last  week. 

Detroit  Ln'ted  was  again  the  leading  issue,  and  about  700  shares 
,soId ;  opening  at  76,  declining  to  72  and  then  strengthening  to  73^ 
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at  the  close.  Cincinnati  Street  Railway  was  somewhat  weaker,  and 
several  lots  sold  at  130,  but  it  advanced  later  to  132;  sales,  380 
shares.  Several  lots  of  Miami  &  Erie  Canal  sold  at  20,  and  Toledo 
Railways  &  Light  declined  from  28  to  26  on  small  sales. 

Cleveland  City  Railway  and  Northern  Ohio  Traction  were  the 
only  active  issues  in  Cleveland.  The  former  sold  to  the  extent  of 
186  shares  at  9S}i  and  97,  the  first  lot  being  ex-dividend.  Northern 
Ohio  Traction  was  firm  at  21^4  and  21 ;  sales,  260  shares.  Aurora, 
Elgin  &  Chicago  common  was  offered  at  24,  but  only  lyyi  was  bid. 
Sixteen  thousand  dollars  worth  of  Cleveland  City  6  per  cent  bonds 
sold  at  93,  which  is  half  a  point  lower  than  the  last  sale. 

At  Columbus,  Columbus  Railway  common  advanced  from  103H 

to  105.  Small  lots  of  the  preferred  sold  at  i>'i.4'4.  East  St.  Louis 
Railway  sold  at  63,  and  Rochester  Railway  at  82^-2.  The  new 
Columbus  Railway  &  Light  advanced  to  3614. 

Security  Quotations 

The  following  table  shows  tlie  present  bid  quotations  for  the 
leading  traction  stocks,  and  the  active  bonds,  as  compared  with 
last  week : 

Closing  Bid 

June  16 June  23   45 

45 

  a25 
a24i/2 

 144 
al42   56% 

55% 

  190 195 
  414 

3% 

  .30 30 

*70 

  102 102 
  105 105 

Consolidated  Traction  of  New  Jersey    67 67 
Consolidated  Traction  of  New  Jersey  5s    1041/2 105 

  721/2 

72% 

Electric  People's  Traction  (Piiiladelphia)  4s    99 99 
  a49 

a49 

  3141/2 10 
  4% 

 *135% 136 
  263/i 26 

Massachusetts  Elec.  Cos.  (preferred)     84 82 
Metropolitan  Elevated,  Chicago  (common)   23 
Metropolitan  Elevated,  Chicago  (preferred)   .   67 66 

  1241/2 124 
New  Orleans  Railways  (common)     11% 

ll',2 

  421/2 

42 

  851/2 85 
  21 a22 

Northwestern  Elevated,  Chicago  (common)    201/2 21 
  121/2 11 
  961/2 

96 
  241/4 

241/4 

South  Side  Elevated  (Chicago)     99 

*98 

  a32 26 
  70 

70 
  114 

113   25 

251/2 

  95 

957/8 

  44% 

45 

  72% 

72% 

a  Asked.     *  Ex. -dividend. 

Iron  and  Steel 

The  action  of  the  Steel  Corporation  in  fixing  prices  for  its  finished 
products  on  the  same  basis  for  1904  as  for  1903,  has  imparted  a 
rather  more  confident  tone  to  the  iron  market.  Shadmg  of  prices 
continues  in  foundry  iron,  and  the  best  opinion  is  that  inasmuch  as 
buyers  are  still  holding  off,  further  concessions  will  be  necessary  be- 

fore the  downward  movement  is  finally  checked.  But  there  are  no 
indications  as  yet  of  an  actual  falling  off  in  consumptive  require- 

ments, and  leading  trade  interests  arc  by  no  means  uneasy  over  the 
outlook.  It  is  felt  that  since  the  course  of  the  Steel  Corporation 
has  been  eminently  conservative  in  the  past,  the  management  would 
not  now  have  decided  to  continue  the  existing  prices  schedules, 
had  they  not  thought  the  market  position  secure.  Quotations  are 
as  follows :  Bessemer  pig  iron  $19.85  and  $20,35,  Bessemer  steel 
$29  to  $30,  steel  rails  $28. 

Metals 

Quotations  for  the  leading  metals  are  as  follows:  Copper  14]^ 
cents,  tin  28  and  28-34  cents,  lead  41^!  cents,  and  spelter  6  and  6',.^ 
cents. 

IMPORTANT  RAILROAD  DECISION  IN  NEW  YORK  STATE 

On  June  23,  1903,  the  Court  of  Appeals  of  New  York  State  hand- 
ed down  a  decision  affirming  an  order  of  the  Third  Department  of 

the  Appellate  Division  of  the  Supreme  Court,  at  Albany,  which, 
on  March  11,  1903,  in  a  unanimous  decision  and  opinion  affirmed 
the  action  of  the  New  York  Board  of  Railroad  Commissioners  in 
granting  to  the  New  York  &  Port  Chester  Railroad  its  charter,  or, 
as  it  is  technically  known,  the  certificate  of  public  convenience  and 
necessity  required  under  Section  59  of  tlie  Railroad  Law.  The  de- 

cision of  the  Court  of  Appeals  was  unanimous,  and  is,  of  course, 
the  decision  of  the  court  of  last  resort. 

This  is  probably  the  most  important  case  in  the  history  of  rail- 
road litigation  in  the  State  of  New  York  which  has  come  up  for 

many  years,  and  settles  once  and  for  all  a  long  mooted  point  in  the 
railroad  laws  of  this  State;  that  is,  the  contention  that  Chapter  10 
of  the  Laws  of  i860,  which  was  invoked  by  the  New  York,  New 
Haven  &  Flartford  Railroad  Company  in  an  attempt  to  have  the 
decision  of  the  Railroad  Commission  reversed  and  set  aside,  was 
declared  to  have  no  effect. 

Chapter  10  of  the  laws  of  i86o  reads  as  follows: 
"It  shall  not  be  lawfvd  to  lay,  coristruct  or  operate  any  railroad  in,  or  upon, 

or  along  any  or  either  of  the  streets  or  avenues  of  the  city  (city  of  New 
York),  except  under  the  authority  and  subject  to  the  regulations  and  re- 

strictions which  the  Legislature  may  have  granted  since  the  13th  day  of 
January,  1860,  or  may  hereafter  grant  or  provide." 

This  act  is  known  as  the  act  of  i860,  and  has  served  as  an  ef- 
fectual prohibition  against  the  construction  of  any  important  rail- 

road within  the  limits  of  New  York  City  since  i860.  This  law  was 
upheld  by  the  Court  of  Appeals  as  late  as  December,  1890,  in  the 
case  of  the  People's  Rapid  Transit  Company  vs.  Dash,  125  N.  Y., 
93.  This  was  the  celebrated  case  in  which  a  number  of  men  had 
secured  from  the  State  a  charter  permitting  the  construction  of  a 
railroad  running  through  city  blocks  of  New  York  City  from  the 
Battery  to  Spuyten  Duyvil.  This  charter  provided  for  a  double 
deck  electric  railroad.  The  description  of  the  route  was  as  fol- lows: 
The  construction  shall  be  a  two-story  viaduct,  the  first  flat  having  a  width 

of  50  ft.,  with  an  elevation  of  about  60  ft.  above  the  street  level.  The  second 
story  with  the  same  axis  or  center  line  as  the  one  on  which  it  rests,  shall  be 
25  ft.  wide  at  the  top  and  75  ft.  above  the  street. 

This  railroad  was  to  have  been  wholly  within  the  City  of  New 
York,  and  its  construction  was  prohibited  by  the  decision  of  the 
Court  of  Appeals  in  the  Dash  case  here  referred  to,  which  main- 

tained that  the  act  of  i860  was  operative,  and  served  as  a  final  and 
cftectual  prohibition  against  the  construction  of  any  railroad  of 
this  kind  within  the  City  of  New  York. 
The  line  of  the  New  York  &  Port  Chester  Railroad  runs 

through  10  miles  of  New  York  City,  and  its  construction  has  been 
\'iolently  fought  by  opposing  interests  for  the  last  three  years. 
The  first  contest  was  before  the  Board  of  Railroad  Commission- 

ers, when  the  company  made  its  application  for  a  charter,  and  the 
contestants  were  the  New  York,  New  Haven  &  Hartford  Rail- 

road Company,  the  Union  Railway  Company,  the  New  York  Cen- 
tral Railroad  Company,  the  New  York  &  Stamford  Railroad 

Company,  and  two  or  three  other  corporations.  At  this  time  the 
ground  was  taken  by  those  who  opposed  the  charter  that  electri- 

cally and  from  a  financial  standpoint  the  scheme  was  impracti- 
cable. The  testimony  given  before  the  Commissioners  was  of  the 

greatest  interest  from  an  engineering  standpoint,  and  much  of  it 
was  published  in  the  Street  Railway  Journal  for  Dec.  7,  1901, 
and  Jan.  4,  1902.  During  this  hearing  all  of  the  opponents  dropped 
out  except  the  New  Haven  Road,  which,  after  being  defeated  be- 

fore the  Railroad  Commissioners  on  the  practicability  of  the 
plans,  carried  the  case  to  the  Court  of  Appeals,  founding  its  ob- 

jections to  the  construction  of  the  road  tipon  the  act  of  i860. 
In  these  legal  proceedings  the  New  York  &  Port  Chester  Rail- 

road Company  was  represented  by  William  C.  Trull,  as  chief 
counsel;  ex-Judge  Judson  S.  Landon,  and  ex-Chief  Justice 
Charles  Andrews,  of  the  Court  of  Appeals,  as  associate  counsel, 
together  with  Judge  William  Rumsey,  recently  deceased,  of  the 
Appellate  Division,  and  Frank  Sullivan  Smith,  as  associate  coun- 
sel. 

The  decision  just  rendered  is  also  a  striking  personal  victory 
for  W.  C.  Gotshall,  the  president  of  the  Port  Chester  company, 
who  has  expended  in  his  legal  struggle  several  hundred  thousand 
dollars.  Mr,  Gotshall  conceived  this  project  in  1898,  and  has 
worked  on  it  almost  continuously  ever  since,  having  developed  it 
and  carried  it  through,  not  only  from  an  engineering  point  of 
view,  but  from  a  legal  standpoint,  through  every  court  of  this 
State  to  the  final  consummation  and  to  its  filial  and  complete  vic- 

tory. The  victory  is  all  the  more  remarkable  on  account  of  the 
magnitude  and  vehemence  of  the  opposition  which  Mr.  Gotshall 
lias  encountered  for  the  last  five  years.  When  this  scheme  was 
first  conceived,  it  was  undoubtedly  in  advance  of  the  art.  As 
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late  as  two  years  ago,  when  this  matter  was  heard  before  the  Rail- 
road Commission,  several  railroad  companies  in  this  State  were 

loud  in  their  assertions  that  electrical  operation  of  existing  hi^h- 
speed  SL'burban  roads  was  not  commerciallv  feasible  or  practi- 

cable. The  tesf'mony  and  demonstrations  which  the  Railroad 
Commission  rec  ved  from  ."'e  Po'^c  Chester  Road  set  at  rest  thcf^ 
conten^^ions  and  establ.  jhed  the  fact  that  some  engineers  had 
been  qr-eily,  biu  stuaiousiy   solving  the  problem. 
The  New  York  &  Port  Chester  Rail-oad  Company  bv  this  de- 

cision of  the  Court  of  Appeals  now  has  a  C'ean  leg"l  bill  of 
health  In  addition,  it  has  secured  from  the  cities  oi  New  Ro- 
chelle  and  Mt.  Vc-non  the  right  to  cross  over  or  under  all  the 
streets  ot  those  cit'es  wh^cn  will  be  crossed  by  the  line  of  its  road. 
It  has  a'so  secured  irom  the  Supreme  Court  the  right  to  cross 
over  or  under  about  sixt''  highways  in  Westcheste"  Counl  -  nol: 
in  the  cities  o^  New  Rocntile  and  Mt.  Vernon  which  will  be 

crossed  by  the  I'ne  of  iis  ro?d.  The  comparv  now  has  pend'-ig 
before  the  Boaid  Oi  AldernT-n  -n  this  c'ty  iis  petit-'on  and  ord  - 
nance  for  the  lOrmal  assen.  of  the  Board  O' Aldermen  lor  the  cross- 

ing of  such  streets  wiih'n  the  City  of  New  Yo."lv  as  wdl  be 
crossed  by  the  line  of  its  road.  This  aop'ication  was  introduced 
into  the  Board  of  Aldermen  on  May  T903,  and  referred  to  the 
railroad  committee  The  road,  as  pianned.  wUl  be  upon  its  own 
right  of  way.  except  in  sum  cases  where  public  highways,  streets 
or  avenues  t:  e  r-ossed  where  it  will  be  over  or  under  such  pub- 

lic highways  All  of  the  crossings  will  be  concrete  viaducts. 
 ^♦^^  

CH-fCAGO  TRACTION  MATTERS 

On  Juhl  J5  a  conference  was  held  between  the  Chicago  City 
Railway  o'.  ciais  and  the  Counc'i  commitiee,  at  which  compensa- 

tion :or  f.'anchise  privileges  and  a  system  of  universal  transfers were  discussed. 
The  company  will  expend  from  S15..000000  to  $18,000,000  on  im- 

provemer.ts  and  exiens'ons,  placiiig  li''e  underground  tro'ley  on  its 
trunk  lines  down  town  and  as  far  souih  as  Eighteenth  Street  and 

adopting  groo\ed  rails  and  other  changes  that  the  c't ^  asks. 
Efforts  w'lj  be  made  It  reduce  congestion  within  the  loop  dis- 

trict by  p'acing  a  number  o'  tiansfc':  statio  is  there. 
The  Councd  committee  is  particular' v'  an^  'oi's  to  dete-mine  on  a universal  iransfer  nlan  to  which  the  Union  Traction  Company  is 

expected  to  give  its  approval  when  its  linancia".  troubles  are 
straightened  out. 
The  Chicago  City  Railway  Companv  insists  that  consideration 

be  given  possible  damage  claims  cost  oi  operaiion,  the  additional 
investment  for  rehabilitating  the  service,  and  other  problems  of 
outlay. 

 ^♦-^  

RICHMOND  TROLLEY  STRIKE 

As  reported  in  the  Street  R.\IL\\.^v  Jol'kn.xl  for  June  1,3.  the 
motormen  and  conductors  of  the  Virginia  Passenger  &  Power 
Company,  of  Richmond,  Va.,  si;bmitLed  an  agreement  to  that  com- 

pany unolving  the  recognii'on  of  ihe  Am?'gamated  Association 
of  Street  Radway  Employees,  an  increase  in  vages.  a  nine-hour 
day,  free  transportation  over  the  ccmpanj's  hues  at  all  times. Upon  tne  refusal  of  the  company  to  submit  to  arbitration  the 
men  held  a  meeting,  and  ot  650  oniy  seven  refused  to  vote  to 
strike.  All  the  men  however,  failed  to  appear  for  duty  on  the 
■morning  of  June  17.  and  no  cars  v.  ere  idken  out. 

The  following  notice  lias  been  posted  by  the  company  on  all 
the  barns: 

NOTICE  TO  jMOTORME.N  AND  CONDUCTORS 

Motormen  and  conducto'-s  r'  the  Virginia  Passenger  &  Power 
Company  failing  to  report  for  duty  by  the  inorning  of  Thursday, 
June  18  1903,  can  call  at  the  general  office.  Seventh  and  Main 
Streets,  turn  in  their  badge,  butcors,  rule  book  and  other  property 
of  the  company,  and  receive  their  deposit  and  pay,  as  those  failing 
to  report  for  duty  by  the  time  specified  will  not  be  regarded  longer 
as  employees  of  the  company,  and  men  employed  after  that  time 
will  be  assigned  to  regular  runs  in  accordance  with  the  date  of 
their  employment.  S.  W.  Huff,  General  Manager. 

Richmond.  Va.,  June  17,  1903. 
Up  to  date  none  of  the  employees  has  made  settlement. 
In  anticipation  of  the  strike  the  company  had  secured  a  number 

of  men  from  other  cities,  but  in  spite  of  this  fact  it  was  almost  im- 
possible to  run  any  cars,  as  riots  were  begun  as  soon  as  a  few  cars 

were  started  on  June  18.  The  rioting  grew  worse  from  day  to  day, 
the  special  policemen  were  unable  to  cope  with  the  situation,  and 
on  Sunday  Governor  Montague  called  out  the  militia,  con- 

sisting of  the  Seventieth  Regiment,  the  Richmond  Blues  and  the 
Richmond  Howitzers,  the  latter  an  artillery  company.  The  ar- 

rival of  the  militia,  it  was  thought,  would  enable  the  company  to 

resume  its  service,  as  it  has  enoug'h  men  to  run  the  cars.  Only  a 
few  newcomers  have  deserted,  although  the  strikers  are  ofifering  to 
each  man  free  transoortaiion  homf  and  $7  in  cash. 

On  Wednesday,  June"2^,  rioting  was  resumed  aUi  renewed  vigor as  the  comoanv  sent  out  several  cars  under  armed  protection. 
There  were  800  troops  on  dui  v.  and  .Ive  additional  ,-cmpanies  were 
called  into  requisi.ion.  Six  lioters  weie  shot  iusi  across  'he  line 
in  Heniico  County,  and  it  required  the  uni.ed  efforts  of  the  Rich- 
mc.id  HGw'i.zers  armed  with  a  Gatling  gun  I0  ge^  o^e  car  through th^  West  End.  ObstmcLions  of  all  kinds  hrve  been  nlaced  on 
the  tracks,  including  to';pedces.  and  rooes  festoonea  with  tin 
cans  and  rags  were  thrown  over  ihe  trolley  wire  to  imped;  the 
progress  cf  the  cars.  The  Mayor  has  warned  women  and  children 

to  keep  ofi'  the  sireets,  and  forbidden  the  gathering  of  crowds  along the  I'lies  of  the  railway. 
 ♦♦^  

ANNUAL  REPORT  OF  THE  ALLIS-CHALMERS  COMPANY 

The  second  annual  meeting  of  the  stockholders  of  the  Allis- 
Chabne-j  Comoanv  i\as  held  in  Jersey  Ci*y  on  June  18  The  .'e- 
po't  of  the  pres'den;.  Chanes  Allis,  on  Jic  btisiness  of  the  year, 
was  very  s3tisf:;cio.-y.  The  piofits  lOr  the  twelve  months  ending 
.April  30,  afler  cai'  irg  ve-.'  I'beril  amounts  to  reserves  as  well 
as  deducting  an  c xtrao'-dina-'ily  ia'^ge  amount  for  dep-eciation, 
inamtenance  and  rrp^iis  amounted  to  $i '^5^576  From  this 
amount  7  per  cent  was  naia  on  the  preferred  stock,  amountiig  to 
$'  Ij7'500,  leaving  a  net  surp'^s  for  the  business  of  tne  second 
fiscal  year  amounting  to  $516,076.  This,  added  to  the  surplus  at 
the  commencement  of  the  second  year  leave  a  net  su'p'us  ai  the 
commencement  o'  the  tnird  fiscal  year  amounting  to  $820,- 
8^6.  Refer.ipg  to  the  new  works  at  \vest  A!Hs.  near  Milwaukee, 
Wis  ,  Mr.  Aids  states  that  the/  are  raoid^y  approaching  com- 
p>iior.  <here  now  being  emr.loved  at  this  plant  nearly  120c  men, 
wnich  force  will  be  increasea  to  about  2000  within  the  next  few 

months.  These  works  are  said  to  be  as  near  perfect  'or  economy' 
and  facilities  o.'  n;-cduciion  as  anvttiing  in  tee  world  and  when 
ihe  o-;esent  phns  of  the  comoam-  are  completed  't  is  thought  there 
will  be  add°d  ..om  five  to  six  million  dollars  annualiv  to  the 
volume  of  the  business  of  the  company.  All  the  officials,  com- 

mittees and  suoei  intendents  were  re-elected  with  the  addition  of 
James  Stillman,  of  the  National  City  Bank,  New  York,  and 
Charles  Allis  as  members  of  finance  committee. 

 ♦♦♦  

IMPORTANT  CHANGES  (N  PERSONNEL  OF  MONTREAL 
STREET  PAiLWAY  COMPANY 

After  the  last  meeting  of  the  Montreal  Street  Railway  Com- 
pany's directors  the  announcement  was  made  that  James  Ross  had 

resigned  the  vice  presidency  of  tlie  company,  and  had  also  re- 
signed irom  the  directorate.  It  was  also  announced  that  F.  L. 

Wanklyn  had  been  elected  to  fill  the  positions  vacated  by  Mr. 
Ross. 

For  the  last  few  years  Mr.  Ross  ovv'Pg  to  pressure  of  other 
business,  has  been  unable  to  give  much  attention  10  the  Montreal 
Street  Railway.  It  is  staied  ihat  he  also  contemplates  resigning 
from  the  directorate  of  the  Toronto  Street  Railway. 

The  general  management  of  all  lines  wiU  be  under  the  direction 
of  Duncan  McDonald,  who  returns  to  the  company  from  Paris, 

France,  where  he  held  the  office  o'  g-.neral  manager  of  one  of  the 
important  street  railway  conipanie:  in  ihat  ci'y  for  the  last  three  or 
four  years.  Mr.  McDonald  will  "tiieve  Mr.  Wanklyn  of  much  of the  detail  which  now  comes  to  him. 

The  new  board  of  directors  consists  of  the  following  gentlemen: 

Piesident.  L.  J.  Forget;  vice-president  F.  E.  Wanklyn;  H.  Mon- 
tagu .Allen,  F.  Henshaw  and  K.  W.  Blackwell. 

 M--*  

SLEEPING  CARS  FOR  THE  COLUMBUS,  LONDON  & 

SPRINGFIELD 

As  stated  in  this  paper  for  May  16.  the  Columbub  London  & 

Springfield  Railway  Company,  of  Columbus,  Ohio,  has  decided  to 
instal  a  sleeping  car  service  between  Columbus  and  Cincinnati. 
These  cars  are  being  manufactured  by  the  Holland  Palace  Car 

Company,  of  Indianapolis,  and  will  be  owned  by  the  same  com- 
pany, just  as  sleeping  cars  on  most  of  the  steam,  railroads  are 

owned  by  the  manufacturers.  Each  car  will  contain  ten  compart- 
ments. 6  ft.  10  ins.  long  x  3  ft.  6  ins.  wide,  each  compartment  hav- 

ing an  upper  and  lower  berth.  For  day  use  the  berths  will  close 

up,  giving  an  open  parlor  car,  with  twenty  revolving  parlor  car 
chairs.  The  cars  will  be  56  ft.  4  ins.  long,  and  will  be  equipped 
with  four  150  hp  motors. 
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ANOTHER  HUNTINGTON  PROJECT  IN  CALIFORNIA 

On  June  6  articles  of  incorporation  were  filed  with  the  County 
Clerk  for  the  Los  Angeles  Interurban  Railway  Company,  another 
Huntington-Hellman  corporation,  with  a  capital  stock  of  $io,ooo,- 
000.  Its  purposes  and  operations  will  be  similar  to  those  of  its 
million-dollar  counterpart,  the  Pacific  Electric  Railway  Company, 
which  is  soon  to  operate  altogether  about  loo  miles  of  road.  Al- 

though the  new  company  is  to  be  absolutely  independent  of  the 
Pacific  Electric  Railway,  it  is  organized  to  build  a  system  that 
will  simply  be  an  extension  of  the  interurban  lines  now  controlled 
by  the  latter  company.  Nothing  like  a  consolidation  or  amalga- 

mation of  present  systems  has  taken  place,  but,  on  the  other  hand, 
there  has  begun  an  expansion  that  will  mean  millions  to  Southern 
California  and  eventually  give  Mr.  Huntington  a  network  of 
powerful  electric  railways  throughout  the  entire  southern  part  of 
the  State. 
The  Los  Angeles  Interurban  Railway  Company  proposes  to 

construct  a  system  having  350  miles  of  track.  The  routes  to  be 
covered  run  from  Whitticr  through  the  La  Habra  Valley;  also  to 
Redlands  and  Riverside,  with  a  branch  to  Colton,  San 
Bernardino  and  by  Highland  to  Redlands;  also  a  branch 
from  Los  Angeles  to  Randolph  and  Santa  Ana,  thence  to  Newport 
Beach,  thence  northwest  to  a  junction  with  the  Pacific  Electric 
line,  and  thus  to  Los  Angeles  again;  also  a  line  from  this  branch 
to  Alamitos  and  Artesia,  and  thence  to  Los  Angeles:  also  a  branch 
through  San  Fernando  to  Santa  Barbara:  another  branch  running 
through  Glendale  to  Burbank,  and  another  line  to  Ontario  by  way 
of  Covina.    Many  of  the  above  routes  are  already  surveyed. 

Epes  Randolph,  vice-president  and  general  manager  of  the  Pa- 
cific Electric  Railway  Company,  has  been  elected  president  of  the 

Los  Angeles  Interurban  Railway  Company,  and,  besides  himself, 
the  directors  are  George  E.  Pillsbury.  George  S.  Patton,  J.  A. 
Muir,  S.  C.  Baxter,  John  D.  Bicknell  and  Howard  E.  Huntington. 
Howard  E.  Huntington  represents  his  father  on  the  board  of  di- 

rectors.   I.  W.  Hellman  is  treasurer. 
The  Pacific  Electric  Land  Company  is  another  Huntington  cor- 

poration newly  organized,  with  a  capital  stock  of  $4,000,000:  it  is 
affiliated  with  the  Los  Angeles  Interurban  Railway  Company.  Mr. 
Randolph  is  also  president  of  this  company. 

ANNUAL  OUTING  OF  THE  NEW  ENGLAND  STREET 
RAILWAY  CLUB 

The  annual  outing  of  the  New  England  Street  Railway  Club 
at  Narragansell  Bay  and  Bristol  Harbor  was  scheduled  for  June  26. 
rain  or  shine.  As  usual  the  committees  in  charge  made  arrange- 

ments for  all  details,  and  announced  the  following  programme : 
Members  are  permitted  to  bring  friends.  A  special  train  to  leave 
Boston  at  g  a.  m.,  arriving  at  Providence  at  10.05  a.  m.  The 
steamer  to  leave  Providence  at  10.30  a.  m.  for  the  trip  down  Narra- 
gansett  Bay  and  Bristol  Harbor  to  Crescent  Park.  A  light  collation 
to  be  served  on  the  boat.  On  arrival  at  Crescent  Park  at  i  p.  m. 
dinner  to  be  served.  Returning,  the  party  to  start  from  Crescent 
Park  at  5  p.  m.,  and  leave  Providence  at  5.55  p.  m. 

 • 

LEGALITY  OF  RAILWAY  BOND  ISSUES 

Attorney-General  Cunneen  has  given  an  opinion  to  the  State 
Board  of  Railroad  Commissioners  afifecting  the  legality  of  bond 
issues  of  railroad  companies.  Under  the  law  a  railroad  may  mort- 

gage its  property  and  issue  bonds  if  the  consent  of  the  State  Board 
•of  Railroad  Coinmissioners  has  first  been  obtained  to  such  mort- 

gage, but  recently  the  Buf¥alo,  Aurora  &  Hamburg  Electric  Rail- 
road Company  proceeded  to  mortgage  its  property  and  issue 

bonds  without  first  having  complied  with  this  requirement.  After 
the  bonds  had  been  issued  application  for  approval  of  the  issue 
was  made  to  the  Board  of  Railroad  Commissioners.  The  board 
asked  the  Attorney-General  as  to  its  powers  in  the  case,  and  the 
opinion  given  is  that  the  Commissioners  cannot  now  give  consent 
the  same  as  if  the  railroad  company  had  filed  its  application  be- 

fore it  had  made  its  mortgage  and  issued  its  bonds. 
The  Attorney-General  says  that  the  power  of  the  railroad  com- 

pany to  make  a  mortgage  is  granted  by  the  State  on  condition 
that  consent  be  first  obtained,  that  the  application  for  the  consent 
necessitates  the  exercise  of  discretion  and  of  judgment  on  the 
facts  and  that  it  is  contemplated  that  this  take  place  before  the 
mortgage  is  made,  It  cgnnot,  therefore,  consistently  take  place 
afterward. 

JUDGE  GROSSCUP  HEARS  ARGUMENTS  ON  THE  NINETY- 
NINE- YEAR  ACT  IN  CHICAGO 

Judge  Grosscup,  under  whom  the  receivers  for  the  Chicago 
Union  Traction  Company  are  acting,  aimovmced  some  time  ago 
that  on  June  18  he  would  like  to  hear  informally  arguments  as  to 
the  probable  rights  of  the  Union  Traction  Company  under  the 
ninety-nine-year  act  of  1865.  This  hearing  was  not  a  formal  pro- 

ceeding of  court,  but  was  to  enlighten  the  court  on  the  points  for 
and  against  the  validity  of  the  ninety-nine-year  act,  in  order  that 
he  might  act  properly  and  intelligently  in  his  instructions  to  the 
receivers  in  connection  with  the  improvement  of  the  property  and 
negotiations  leading  to  renewal  of  franchises.  It  was  expected  at 
one  time  that  attorneys  for  the  city  of  Chicago  would  appear  be- 

fore Judge  Grosscup  at  this  time,  but  no  one  appeared  in  behalf 
of  the  city,  and  the  arguments  presented  were  only  those  offered 
by  the  attorneys  for  the  Chicago  Union  Traction  Company.  The 
arguments  of  these  attorneys  were  mainly  directed  to  a  refutation 
of  the  arguments  which  have  been  advanced  at  various  times 
against  the  present  validity  of  the  ninety-nine-year  act. 

It  has  been  charged  that  the  act  was  originally  secured  by  brib- 
ery of  the  Illinois  legislators,  and  was,  therefore,  invalid.  Against 

this  the  attorneys  pointed  out  that  the  courts  have  held  that  legis- 
lative acts  of  former  generations,  even  when  passed  under  such 

conditions,  cannot  affect  innocent  holders  of  securities  to-day, 
provided  the  legislative  acts  involved  were  constitutional.  The 
case  of  the  Broadway  franchise  in  New  York  was  cited  in  support 
of  this. 

It  was  denied  by  the  attorneys  that  the  act  of  1865  was  uncon- 
stitutional, as  the  General  Assembly  of  Illinois  had,  under  the  con- 

stitution of  1848,  unlimited  power  to  deal  with  the  property  rights 
and  franchises  of  muncipal  corporations,  and,  therefore,  to  make 
regulations  regarding  the  street  railways  of  Chicago. 

The  long  silent  acquiescence  by  the  city  as  to  the  validity  of  the 
act  of  1865  was  held  to  constitute  such  laches  as  to  prevent  the  city 
from  urging  any  legal  objections  at  this  late  day  to  the  constitu- 

tionality of  the  act  on  the  ground  that  its  title  was  defective. 
The  acceptance  by  the  companies  of  the  ordinance  of  1883  did 

not  constitute  a  waiver  by  the  companies  of  their  rights  under  their 
original  charters,  as  amended  by  the  act  of  1865.  The  ordinances 
of' 1883  merely  put  off  the  settlements  of  the  validity  of  the  act  for 
twenty  years.  It  was  pointed  out  that  the  elder  Mayor  Harrison 
in  1883  recognized  the  validity  of  the  ninety-nine-year  act,  and  fcjr 
that  reason  wished  to  defer  the  controversy  regarding  it.  The 
Mayor,  however,  in  his  message  to  the  Council  in  that  year, 
wrote  as  follows  : 
No  one  can  be  more  impressed  than  I  by  the  enoimity  of  the  injustice 

attempted  to  be  perpetrated  upon  this  city  by  the  General  Assembly  of  the 
State  by  the  act  of  1865,  extending  the  franchises  of  the  several  railroad  lines 
affected  by  it  nearly  three-quarters  of  a  century.  I  have  always  entered  upon 
the  discussion  of  that  act  with  all  of  my  prejudices  arrayed  against  it.  l!ut  1 
am  forced  to  yield  to  the  opinions  of  lawyers  far  abler  than  myself  that  the  act 
of  1S65  is  valid. 
There  has  been,  however,  a  tendency  in  our  higher  courts  during  the  past 

few  years  to  lean  somewhat  to  the  people,  and  to  recognize  that  they  have 
some  rights  which  the  Legislatures  of  the  day  cannot  barter  off  forever  to 
powerful  corporations.  Perhaps  in  twenty  years  from  now  the  courts  may  be 
so  free,  that  the  city  may  be  able  to  get  a  hearing  which  to-day  would  be denied  ;,  it. 

Aft;|r  hearing  the  arguments  Judge  Grosscup  said  that  he  did 
not  I'piow  when  or  how  he  should  announce  his  conclusions  upon 
the  validity  of  this  act,  or  whether  he  should  make  any  announce- 

ment at  all.  The  hearing,  he  said,  was  not  a  litigation,  not  a  case, 
but  simply  a  method  adopted  to  obtain  in  an  open  and  public  way 
such  information  and  argument  as  might  be  needed  by  him  prop- 

erly to  conserve  the  property  entrusted  to  his  care,  while  at  the 
same  time  taking  heed  of  the  just  interests  of  the  city.  As  ad- 

ministrator of  the  property,  he  said,  he  could  have  informed  >iim- 
self  privately;  but  it  seemed  to  him  that  an  open  hearing  was  pref- 

erable. He  was  unwilling,  however,  to  close  the  inquiry  if  parties 
thinking  the  act  of  1865  invalid  wished  either  by  personal  confer- 

ence, letter  or  brief  to  bring  to  his  attention  omitted  information. 
He  trusted  that  it  would  not  be  forgotten  that  upon  correct  in- 

formation would  depend  what  he  would  do  in  requiring  consider- 
able sums  to  be  expended  upon  improvements,  as  well  as  in  de- 

termining what  steps  he  would  take  when  July  30  of  this  year  ar- 
rives. At  the  opening  of  the  proceedings  Judge  Grosscup  ex- 
pressed regret  that  Mayor  Harrison  and  other  city  officials  had  not 

seen  fit  to  be  present  at  the  hearing.  There  is  apparently  a  little 
disposition  on  the  part  of  some  of  the  city  officials  to  let  the  matter 
go  to  a  trial  in  court,  although  there  are  others  who  realize  that 
if  the  matter  can  be  settled  quickly  and  out  of  court,  it  will  be 
better  both  for  the  companies  and  for  the  public,  than  if  it  is  al- 

lowed to  drag  through  the  courts.    The  people  of  Chicago  are  suf- 
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fering  for  better  transportation  facilities,  and  tlie  longer  the  mat- 
ter is  delayed  the  greater  will  be  the  loss  to  both  companies  and 

public. 

CURTIS  TURBINES  AT  SCHENECTADY 

At  the  invitation  of  the  General  Electric  Company,  the  editors 
of  a  number  of  the  technical  papers  in  New  York  visited  the  works 
of  the  General  Electric  Company  on  June  19.  The  object  of  the 
visit  was  to  afiford  the  newspaper  men  an  opportunity  of  inspect- 

ing the  Curtis  steam  turbines  and  the  preparations  made  at  the 
works  for  their  manufacture.  The  turbine  department  occupies 
the  greater  part  of  one  of  the  large  buildings  at  the  Schenectady 
works,  covering  an  area  of  800  ft.  x  90  ft.,  and  about  400  men  are 
employed.  Even  these  facilities  a''e  cramped  for  the  large  number 
of  orders  on  hand,  which  aggregate  185,000  kw,  and  the  depart- 

ment is  to  be  moved  to  a  new  building  now  being  erected,  and 
which  will  occupy  an  area  of  240,000  square  feet. 
Some  of  the  processes  used  in  the  manufacture  of  the  Curtis 

turbine  are  extremely  interesting,  especially  the  method  of  cutting 
the  buckets  in  the  solid  steel  discs  and  in  balancing  the  discs. 
Several  dififerent  types  of  slotting  machinery  are  used  for  cutting 
the  buckets,  but  in  all  of  them  the  tool  is  so  guided  that  its  cut- 

ting edge  travels  at  each  stroke  over  the  exact  curve  to  be  repro- 
duced. After  the  buckets  are  cut,  a  steel  band  is  riveted  around 

the  periphery  of  the  wheel.  Each  disc  is  balanced  separately  on 
the  shaft,  and  in  the  position  in  which  it  will  be  permanently 
mounted.  Any  unbalancing  ef¥ect  is  determined  by  the  flexure  of 
the  shaft  when  revolving  rapidly,  and  weight  is  taken  from  the 
proper  part  of  the  wheel  until  a  perfect  balance  is  secured. 
The  description  of  the  Curtis  turbine  published  in  the  Street 

Railvv.ay  Journal  for  April  11  leaves  little  to  be  described,  ex- 
cept a  short  reference  to  the  governin.g  device  and  step  bearings. 

As  explained  in  the  previous  article  referred  to,  steam  flows  into  the 
primary  stage  through  a  number  of  nozzles,  which  are  covered  by 
poppet  valves,  there  being  one  valve  to  each  pair  of  nozzles.  These 
valves  are  seated  or  opened  by  the  action  of  steam  on  a  piston,  the 
steam  being  admitted  or  exhausted  by  a  small  pilot  valve  actuated 
by  a  magnet.  Current  is  supplied  to  the  magnets  from  the  ex- 

citer bus-bars  of  the  generator  operated,  and  the  number  of  mag- 
net circuits  closed,  and,  consequently,  the  number  of  valves  opened 

is  controlled  by  a  centrifugal  governor  at  the  head  of  the  shaft, 
which  moves  an  arm  over  a  controller  in  series  with  the  magnet 
valve  circuits.  In  order  to  obviate  rapid  alternate  opening  and 
closing  of  the  magnetically  operated  valves,  as  would  otherwise 
occur  in  keeping  the  speed  constant,  the  governor  mechanism  is 
connected  with  a  balanced  throttle  valve  in  the  steam  path  of  the 
first  pair  of  nozzles,  and  this  throttle  valve  must  be  fully  opened 
before  the  governor  can  move  the  controller  to  admit  steam  to 
another  pair  of  nozzles. 

The  step  bearing  to  which  reference  was  made  is,  of  course,  an 
important  feature  of  the  machine,  as  the  shaft  being  vertical,  the 
entire  weight  of  the  revolving  parts,  including  those  of  the  gen- 

erator, are  supported  on  this  bearing.  It  consists  of  a  cast-iron 
shoe,  secured  on  the  foot  of  the  vertical  shaft  over  a  similar  sta- 

tionary shoe.  Oil,  where  a  pressure  of  250  sq.  ins.  or  more  is  need- 
ed, is  forced  through  a  hole  in  the  center  of  the  lower  shoe,  and 

then  passes  radially  to  the  periphery  of  the  shaft  shoe.  It  is  then 
forced  through  a  babbitt  guide  bearing,  and  finally  back  to  the 
pump.  In  this  way  the  entire  weight  of  the  revolving  parts  is  car- 

ried on  oil,  and  in  case  of  a  failure  of  the  oil  supply  the  turbine  is 
arranged  so  that  it  will  be  automatically  shut  down. 

NEW  USE  FOR  CORK  INSERTS  IN  FRICTION  SURFACES 

Cork  inserts  in  brake-shoes  have  proved  a  great  success,  and 
the  National  Brake-Shoe  Company  has  built  up  a  large  business 
not  only  in  New  England  but  in  other  parts  of  the  country,  par- 

ticularly in  street  railway  service.  The  remarkable  success  of  cork 
inserts  has  led  W.  W.  Whitcomb,  the  inventor,  to  apply  them  to 
many  other  mechanical  uses.  He  has  been  identified  several  years 
as  president  and  manager  of  the  National  Brake-Shoe  Company 
and  its  predecessors,  but  in  addition  to  building  up  the  brake- 
shoe  business  he  has  been  quietly  exploiting  the  application  and 
use  of  cork  inserts  in  machinery  to  secure  increased  power  trans- 
inission  and  absorption,  and  has  successfully  applied  it  to  clutches, 
pulleys  and  power  machines  requiring  braking.  In  order  to  give 
his  whole  attention  to  this  important  branch  of  the  business  Mr. 
Whitcomb  has  retired  from  the  presidency,  but  remains  on  the 
board  of  directors,  the  executive  committee,  and  as  consulting  ex- 

pert of  the  brake-shoe  company.  He  is  president  and  general 
manager  of  the  new  business,  under  the  name  of  the  Composite 
Pulley  &  Clutch  Company.    His  of!ace,  as  heretofore,  will  be  at 

620  Atlantic  Avenue,  Boston.  It  is  interesting  to  note  that  in 
other  industrial  lines  the  cork  inserts  have  produced  quite  as  re- 

markable results  as  they  do  in  brake-shoes  when  applied  to  the 
braking  of  car  wheels. 

E.  L.  Gifford,  formerly  treasurer,  has  been  elected  president,  and 
George  W.  Nock  is  elected  treasurer  and  general  manager  of  the 
National  Brake-Shoe  Company. 

 ♦♦♦  

UNION  ENGINEERING  BUILDING 

A  formal  organization  of  the  joint  committee  representing  the 
several  bodies  which  have  taken  action  with  respect  to  the  gift  of 
$1,000,000  of  Andrew  Carnegie  for  a  Union  Engineering  Building, 
was  effected  on  June  18,  by  the  election  of  the  followmg  officers: 

Chairman,  Charles  F.  Scott;  secretary  F.  R.  Hutton.  The  chair- 
man was  directed  to  indicate  to  Mr.  Carnegie  the  acceptance  of 

his  gift  by  the  joint  committee  representing  the  several  organiza- 
tions. The  American  Society  of  Mechanical  Engineers,  the 

American  Institute  of  Electrical  Engineers,  and  the  Engineers' 
Club  have  appointed  representatives  upon  a  joint  committee  for 
accepting  the  gift.  The  American  Institute  of  Mining  Engineers 
has  likewise  taken  action  in  so  far  as  its  rules  permit.  Its  council 
has  appointed  representatives,  subject  to  changes  in  the  rules  of 
the  organization,  which  have  been  proposed  by  the  council,  for 
adoption  at  the  ne.xt  general  meeting.  Following  is  a  list  of  rep- 

resentatives of  the  several  bodies  upon  the  joint  committee: 
American  Institute  of  Mechanical  Enginee's,  James  M.  Dodge, 

F.  R.  Hutton,  Charles  Wallace  Hunt. 
American  Institute  of  Electrical  Engineers:  Charles  F.  Scott, 

B.  J.  Arnold,  S.  S.  Wheeler. 
American  Institute  of  Mining  Engineers:  A.  R.  Ledoux,  Charles 

Kirchoff,  Timothy  Dwight. 

Engineers'  Club:  John  C.  Kafer,  W.  H.  Fletcher,  W.  A.  Red- 
ding. 

The  American  Society  of  Civil  Engineers,  at  its  recent  meeting 
in  Asheville,  referred  the  matter  to  its  board  of  directors  for  rec- 

ommendation, and  directed  that  the  matter  be  then  presented  to 
the  members  of  the  society  for  letter  ballot.  Representatives  of  the 
society  have  been  invited  to  meet  with  the  joint  committee,  and 
take  part  in  deliberations  with  regard  to  the  plans  to  be  adopted. 
The  representatives  who  have  served  upon  the  conference  commit- 

tee are  Alfred  Noble,  W.  J.  Wilgus,  George  H.  Pegram. 
The  joint  committee  placed  the  immediate  work  of  developing 

]ilans  upon  an  executive  committee  of  five,  consisting  of  one  mem- 
ber from  each  of  the  five  organizations  named  in  Mr.  Carnegie's 

letter,  as  follows: 
American  Society  of  Civil  Engineers:  Alfred  Noble. 
American  Society  of  Mechanical  Engineers:  F.  R.  Hutton. 
American  Institute  of  Mining  Engineers:  A.  R.  Ledoux. 
American  Institute  of  Electrical  Engineers:  Charles  F.  Scott. 

Engineers'  Club:  W.  H.  Fletcher. The  executive  committee  met  on  May  19,  and  organized  by  the 
election  of  Charles  F.  Scott,  chairman,  and  F.  R.  Hutton,  secre- tary. 

STREET  RAILWAY  PATENTS. 

UNITED  STATES  PATENTS  ISSUED  JUNE  23,  1903 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent  at- 
torney. Room  No.  1203-7  Nassau-Beekman  Building,  New  York.] 

730,869.  Electric  Railway;  William  M.  Brown,  Johnstown,  Pa. 
App.  field  July  29,  1902.  The  car  magnet  in  a  surface-contact  sys- 

tem sometimes  picks  up  pieces  of  iron  and  carries  them  against  the 
rails  of  branch  tracks,  thereby  causing  a  short  circuit  which  may 
open  the  circuit  breaker  at  the  power  station.  To  avoid  this,  por- 

tions of  the  branch  track  are  connected  with  special  feeders  carry- 
ing a  low  current,  enough  to  propel  the  cars,  but  not  sufficient  to 

cause  a  disturbance  of  the  system. 
730,913.  Fender  for  Cars  or  Other  Vehicles  ;  George  Hipwood, 

Laconia,  N.  H.  App.  filed  Sept.  25,  1902.  Details  of  construc- 
tion are  given. 

731,000.  Controlling  Electric  Boosters;  Merle  J.  Wightman, 
West  New  Brighton,  N.  Y.  App.  filed  June  5,  1901.  When  the 
driving  motor  ceases  to  operate  the  field  of  the  booster  is  demag- 

netized ;  this  prevents  it  from  running  away  under  the  current  of 
the  feeder  circuit. 

731,149.  Railway  Car;  Casper  Zimmerman,  Chicago,  111.  App. 
filed  April  3,  1903.  A  fireproof  car  whose  body  portion  is  of  gen- 

eral cylindrical  oultline  with  flattened  sides,  and  having  cast 
conical-shaped  shells  forming  the  ends  of  the  car. 

731,204.  Car  Seat  Movement;  Eddy  T.  McKaig,  Chicago,  111. 
App.  filed  March  3,  1902.  Details  of  construction  of  a  reversible 
car  seat. 
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731,205.  Car  Seat  Movement;  Eddy  T.  McKaig,  Chicago,  111. 
App.  filed  June  18,  1902.    Details  of  construction. 

731.253.  Railroad  Rail;  James  G.  Wentzel,  Wellsburg,  W.  Va. 
App.  filed  March  3,  1903.  A  ball  race  is  provided  in  the  side  of 
the  tread  of  the  rail  in  which  balls  are  inserted,  thereby  providing 
a  ball-bearing  for  the  flange  of  the  car  wheel. 

731,284.  Trolley  Arm ;  Judson  T.  Cousins,  Norwich,  Conn. 
App.  filed  May  12,  1902.  The  trolley  harp  is  readily  removable 
from  the  trolley  pole  in  order  to  readily  change  wheels. 

731,292.    Railway  Construction ;   Peter  Dimwald,   Rio,   N.  Y. 

rWTENT   NO.  731,000 

App.  filed  April  6,  1903.  A  moving  platform  having  a  plurality  of 
platforms  moving  at  graduated  speeds  running  on  an  endless  track 
and  applicable  to  the  streets  of  cities,  one  side  running  up  the  street 
and  the  other  side  down  the  street. 

731,361.  Car  Seat;  Gardner  C.  Hawkins,  Boston,  Mass.  App. 
filed  May  20,  1902.  A  pair  of  chairs  mounted  to  rotate  on  a  swing- 

ing support  and  automatic  means  for  unlocking  the  swinging  sup- 
port from  its  base  by  the  rotation  of  the  chairs. 

731,364.  Electromagnetic  Traction  Increasing- Apparatus ;  Al- 
bert A.  Honey,  Tacoma,  Wash.  App.  filed  Dec.  28,  1901.  In  order 

to  increase  the  electromagnetic  traction  each  drive-wheel  is  pro- 
vided with  magnets  on  its  inner  side. 

7311365.  Electromagnetic  Traction  Increasing  Apparatus;  Al- 
bert A.  Honey,  Tacoma,  Wash.  App.  filed  Dec.  28,  1901.  A  rail- 
way car  supported  on  wheels  and  axles,  an  idler  axle,  wheels  on  the 

idler  axle  in  line  with  the  supporting  wheels,  other  wheels  on  the 
axles,  helices  surrounding  the  idler  axle  and  means  for  energizing 
the  helices. 

731.387.  Car  Replacer;  Thomas  N.  Renfroe,  Woodlawn,  Ala. 
App.  filed  April  22,  1903.  Consists  of  a  base  having  an  inclined  top 
and  vertical  side,  a  roller  mounted  for  rotation  within  said  base 
and  extending  through  said  inclined  top  and  a  laterally  inclined 
guide  rib  terminating  at  one  side  of  the  center  of  said  roller. 

PERSONAL  MENTION 

MR.  LEWIS  A.  ARMISTEAD,  chief  clerk  of  the  Boston  Ele- 
vated Railw.ay  Company's  elevated  division  at  Sullivan  Square 

Terminal,  will  shortly  sail  for  Europe  on  a  vacation  trip. 

MR.  H.  H.  PATTERSON  has  resigned  as  superintendent  of 
the  Scranton  Railway  Company,  of  Scranton,  Pa.,  because  of  ill 
health.    He  will  go  to  California  for  the  summer. 

MR.  EDWARD  K.  OWEN  has  resigned  as  superintendent  of 
the  Sandusky  Division  of  the  Lake  Shore  Electric  Railway.  He 
will  be  succeeded  by  Mr.  L.  K.  Burge,  formerly  with  the  Toledo  & 
Monroe  Railway. 

MR.  HARRY  D.  STONE,  of  the  engineering  department  of 
Messrs.  Stone  &  Webster,  has  returned  to  Boston  after  several 

months'  work  in  Jacksonville,  Fla.,  in  connection  with  the  power 
station  and  car  house  construction  of  the  Jacksonville  Electric 
Company. 
MR.  JOHN  B.  PARSONS,  president  of  the  Philadelphia  Rapid 

Transit  Company,  sailed  from  New  York  June  19  on  the  steamer 
Ccdric,  for  a  European  pleasure  trip.     Mr.  P;irsons,  before  his 

return,  will  visit  England,  Germany,  Norway,  Russia  and  France, 
and  will  probably  inspect  a  number  of  the  principal  tramway  sys- 

tem in  those  countries. 

MR.  JACOB  HAYS,  a  prominent  financier  of  New  York,  is 
dead.  During  his  active  life  Mr.  Hays  was  president  of  the  Eighth 
and  Ninth  Avenue  Railroads,  a  director  of  the  Tenth  and  Twenty- 
Third  Street  Ferry  Company,  of  the  Brooklyn  Ferry  Company,  the 
Knickerbocker  Trust  Company,  and  the  Knickerbocker  Safe  De- 

posit Company. 
MR.  R.  A.  LEUSSLER  has  recently  been  elected  secretary 

of  the  Omaha  &  Council  Bluffs  Street  Railway  Company,  the  new 
consolidated  company,  of  Omaha,  Neb.,  and  Council  Bluffs,  la. 
Mr.  Leussler  was  formerly  chief  clerk  to  the  secretary  and  treas- 

urer of  the  St.  Louis  Transit  Company,  and,  previous  to  the  con- 
solidation in  St.  Louis,  was  connected  with  one  of  the  subsidiary 

companies  there. 
MR.  STEPHEN  W.  BALDWIN,  who,  for  over  twenty  years, 

has  so  ably  represented  the  Pennsylvania  Steel  Company  in  New 
York  as  sales  agent,  will  retire  from  active  service  on  July  i,  1903, 
although  he  will  retain  his  connection  with  the  company  in  an 
i'dvisory  capacity.  Mr.  A.  E.  Aeby.  who  has  long  been  connected 
with  the  New  York  office,  will  succeed  Mr.  Baldwin,  and  on  and 
after  July  I  will  be  the  New  York  sales  agent  of  the  Pennsylvania 
Steel  Company. 

MR.  A.  M.  MARTIN,  recently  appointed  superintendent  of  the 
Worcester  &  Connecticut  Eastern  Street  Railway  Company,  has 
been  appointed  assistant  general  superintendent  of  th&  New  York, 
New  Haven  &  Hartford  Railroad.  Previous  to  his  appointment  on 
the  Worcester  &  Connecticut  Eastern  Street  Railway  Mr.  Martin 
was  private  secretary  to  General  Manager  W.  E.  Chamberlain,  of 
the  New  York,  New  Haven  &  Hartford  Railroad. 

MR.  JOHN  H.  TUFEL,  superintendent  of  construction  for  the 
Cleveland  Construction  Company,  of  Cleveland,  in  the  construction 
work  on  the  Miami  &  Erie  Canal,  has  gone  to  New  York  for  the 
Cleveland  Company  to  take  charge  of  the  construction  of  the  ex- 

tensions of  the  New  York  &  Long  Island  Traction  Company,  of 
Mineola.  Before  leaving  Cincinnati  Mr.  Tufel  was  tendered  a 
farewell  dinner  by  the  officials  of  the  canal  company. 

COLONEL  MYRON  T.  HERRICK,  a  prominent  Cleveland 
banker,  who  has  been  nominated  for  Governor  of  Ohio  by  the 

Republican  party,  was  a  member  of  the  banker's  committee  which 
had  charge  of  the  affairs  of  the  Everett-Moore  syndicate,  and  is 
a  prominent  stockholder  and  director  in  several  electric  roads, 
among  which  are  the  Cleveland  Electric  Railway  and  the  Pennsyl- 

vania &  Mahoning  Valley. 

Mr.  E.  C.  FOSTER,  of  Boston,  retiring  general  manager  of  the 
Boston  &  Northern  Street  Railway  Company,  and  president-elect 
of  the  New  Orleans  Street  Railway  system,  was  presented  with  a 
gold  watch  on  the  evening  of  June  18  by  employees  from  Lynn, 
Gloucester,  Chelsea,  Salem,  Woburn,  Wakefield  and  Reading. 
Superintendent  Henry  Grover,  of  the  Chelsea  Division,  was  master 
of  ceremonies,  and  the  presentation  speech  was  made  by  Mr.  W.  P. 
Walton,  a  conductor. 
AT  A  DINNER  GIVEN  IN  THE  SAVOY  HOTEL  on  June 

22,  the  officers  and  employees  of  the  Interurban  Street  Railway 
Company,  of  New  York,  presented  to  President  H.  H.  Vreeland  a 
silver  loving  cup  27  ins.  high.  Two  hundred  men  were  chosen  by 
the  8000  employees  to  represent  every  department  of  the  railway. 
As  stated  in  the  Street  Railway  Journal  for  June  20,  Mr.  Vree- 

land sails  for  Europe  to  testify  before  the  Royal  Commission  on 
London  traffic  as  an  expert  in  urban  railroading. 

MR.  OTTO  E.  OSTHOFF,  who  has  been  for  some  time  engi- 
neer of  the  Chicago  office  of  the  Electric  Storage  Battery  Company, 

will,  on  July  I,  become  associated  with  Mr.  H.  M.  Byllesby,  con- 

sulting engineer 'of  Chicago.  Mr.  Byllesby  has  been  conducting  a consulting  business  in  Chicago  for  about  a  year  past.  His  work 
has  been  principally  in  the  reconstructing,  operating  and  improving 
of  electric  railway  and  light  properties.  His  business  is  tending 

largely  toward  situations  in  which  Mr.  Osthoff's  long  experience 
will  be  of  great  value. 
MR.  WILLIAM  BURLINGHAM  has  accepted  an  appointment 

as  chief  engine  designer  with  the  B.  F.  Sturtevant  Company,  of 
Hyde  Park,  Mass.,  resigning  a  position  in  the  United  States  In- 

spection Office  with  the  William  R.  Trigg  Company,  of  Richmond, 
Va.  Mr.  Burlingham  has  previously  been  associated  with  the  Bath 
Iron  Works,  the  General  Electric  Company,  the  Southwark  Ma- 

chine &  Foiuidry  Company,  and  the  Newport  News  Shipbuilding 

&  Dry-Dock  Company.  .  He  has  also  served  on  Mr.  Edison's  staff at  the  East  Orange  Laboratory,  and  is  a  graduate  of  Ihe  Worcester 
Polytechnic  Institute. 
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MONTGOMERY,  ALA.— The  Haynesville  Railway  Company  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $75,000.  The  purpose  of  the 
corporation  is  to  build  a  railway  from  Haynesville  to  Morganville. 
SHEFFIELD,  ALA. — The  survey  of  the  lines  connecting  Florence,  Tus- 

cumbia  and  Sheffield  has  been  made  and  routes  agreed  upon.  Work  is  being 
pushed  on  the  power  house  in  Sheffield. 

COVINA,  CAL.— Press  reports  state  that  E.  Randolph,  general  manager 
of  the  Pacific  Electric  Railway,  has  applied  for  a  franchise  to  construct  a 
single  or  double-track  railway  on  Badillo  Street,  and  that  bids  for  said  fran- 

chise will  be  received  by  the  board  of  trustees  until  July  21. 

LOS  ANGELES,  CAL.— Henry  E.  Huntington  is  reported  to  be  behind  an 
enterprise  which  has  for  its  aim  an  electric  railway  into  the  Yosemite  Valley. 
Under  the  name  of  the  Intermountain  Railway  a  line  is  to  be  bviilt  from 
Siinnyside,  near  Fresno,  lo  the  Y'osemite  Valley  via  Clovis  to  Milltown. 
The  road  will  pass  through  an  immense  timber  reservation  belonging  to  the 
Michigan  Lumber  Company,  which  is  reported  to  have  promised  to  supply 
fifty  carloads  of  lumber  per  day  for  fifty  years.  Considerable  grading  has 
already  been  done.  It  is  said  that  the  proposed  road's  grade  will  average about  2  per  cent. 
LOS  ANGELES,  CAL.— The  City  Council  has  sold  to  Clark  &  Bryan  for 

$2,500  a  franchise  to  extend  the  West  Ninth  Street  line  of  the  Los  Angeles 
Railway  Company  %  mile,  beginning  at  Ninth  Street  and  Grand  View  Street 
and  running  over  Ninth,  Park  View  and  Hoover  Streets  to  Tenth  Street  and 
along  Tenth  Street  for  several  blocks. 

LOS  ANGELES,  CAL.— The  fight  for  a  blanket  franchise  that  has  prom- 
ised the  city  3-cent  fares  still  wages,  but  not  with  the  fury  of  a  few  weeks 

ago.  It  is  believed  by  many  that  Senator  Clark  and  his  associates  have 
about  decided  to  withdraw  and  permit  the  steam  roads  of  Southern  California 
to  do  the  best  they  can  against  the  electrical  onslaughts  of  the  Huntington- 
Hellmari  syndicate. 

LOS  ANGELES,  CAL.— The  Los  Angeles  &  Redondo  Railway  Company 
is  moving  its  car  shops  at  Redondo  and  making  many  improvements  in  its 
shops,  car  liouses  and  power  plant.  One  building  120  ft.  x  180  ft.  is  being 
moved  several  blocks  in  its  entirety. 

SANTA  ANA,  CAL. — Surveys  are  being  completed  for  an  electric  railway 
to  be  built  between  Santa  Ana  and  Newport  Beach  by  the  Pacific  Electric 
Railway  Company.  Mr.  Huntington,  president,  has  recently  purchased  a 
large  interest  in  the  Newport  Beach  Company,  recently  capitalized  for 
$1,000,000. 
SANTA  CRUZ,  CAL. — C.  H.  Cassin  has  been  granted  an  electric  railway 

franchise  for  Pacific  Avenue  to  be  run  to  Seabright.  The  new  line  will  soon 
be  in  operation,  and  will  shortly  be  extended  to  Capitola.    Cost,  $7,000. 

WHITTIER,  CAL. — A  franchise  for  an  electric  railway  on  Hadley  Street 
has  been  sold  to  the  Pacific  Electric  Railway  Company  for  $100.  This  fran- 

chise will  be  used  as  a  part  of  the  Whittier  terminus  of  the  interurban  road 
now  under  construction  to  Whittier  from  Los  Angeles. 
DENVER,  COL. — The  City  Council  has  passed  an  ordinance  granting  a 

franchise  to  the  Denver  &  Northwestern  Railway  Company  for  an  electric 
railway  over  certain  streets  in  Denver.  All  that  now  remains  before  com- 

mencing active  work  is  to  secure  some  minor  rights  of  way. 
VICTOR;  COL. — A  franchise  has  been  granted  to  the  Colorado  Springs  & 

Cripple  Creek  District  Railway  to  build  tracks  and  run  cars  through  certain 
thoroughfares  of  this  city.  This  means  that  the  High  line  and  Low  line  will 
be  connected  and  the  electric  cars  will  probably  make  the  circuit  from. 
Cripp!e  Creek  to  Victor  over  the  High  line  by  way  of  Bull  Hill  and  return 
to  Cripple  Creek  by  the  Lov/  line. 
DANBURY,  CONN.— The  Danbury  &  Harlem  Traction  Company,  which 

has  partially  built  an  inter-state  trolley  line  from  Danbury  to  Golden's  Bridge, 
N.  Y.,  has  been  authorized  by  the  New  Y'ork  Railroad  Commissioners  to 
issue  a  mortgage  for  $500,000  to  pay  for  construction  work.  It  is  unofficially 
stated  that  the  work  will  now  be  pushed  to  completion.  The  General 
Assembly  of  Connecticut  has  recently  passed  a  resolution  granting  various 
additional  franchises  to  the  company  to  occupy  streets  in  the  towns  of  Dan- 
liury  and  Bethel. 

HARTFORD,  CONN.— The  Legislature  has  passed  a  resolution  changing 
from  Enfield  to  Hartford  the  corporate  headquarters  of  the  Hartford  &  Spring- 

field Street  Railway  Company,  and  granting  additional  franchises  to  the  cor- 
poration. 
NEW  HAVEN,  CONN.— The  Eastern  Connecticut  Electric  Power  Com- 

pany, organized  with  a  capital  stock  of  $100,000,  which  is  to  be  increased  to 
$800,000,  and  which  will  take  up  the  development  of  several  large  water- 
powers  in  the  eastern  part  of  the  State,  with  a  view  to  supplying  from  5000 
hp  to  7000  hp  to  electric  light  and  street  railway  companies  and  industrial 
plants,  has  elected  the  following  officers:  President,  F.  A.  Jacobs;  vice-presi 
dent,  R.  L.  Warner;  secretary  and  treasurer,  Thos.  C.  Perkins;  directors,  Sen- 

ator F.  A.  Jacobs,  president  of  the  Worcester  &  Connecticut  Eastern  Street 
Railway  Company,  Danielson;  R.  L.  Warner,  of  the  Westinghouse  Electric 
Manufacturing  Company,  Boston;  Edwin  F.  Greene,  of  Lockwood,  Greene  & 
Company,  Boston;  H.  B.  Freeman,  Jr.,  and  Thomas  C.  Perkins,  of  Hartford. 
WALLACE,  IDAHO.— The  City  Council  h^s  granted  to  Herman  J.  Rossi 

and  associates  a  thirty-year  franchise  to  construct  and  operate  an  electric railway  system. 

CHAMPAIGN,  ILL.— The  Danville,  Urbana  &  Champaign  Railway  Com- 
pany is  to  build  a  14-mile  extension  of  its  present  lines  at  once. 

MOLINE,  ILL. — The  Tri-City  Railway  Company  has  begun  work  on  its 
westward  extension  to  the  site  of  the  old  town  of  Rockingham.  It  is  the  ex- 

pectation to  have  the  line  completed  within  a  month. 
MARSHALL,  ILL. — The  County  Board  of  Supervisors  has  granted  a  fran- 

chise to  the  St.  Louis,  Vandalia  &  Terre  Haute  Electric  Railway  Company. 
It  is  reported  that  work  on  the  line  will  begin  within  sixty  days. 
(JUINCY,  ILL. — The  locations  are  about  completed  for  the  Quincy  & 

Southeastern  Electric  Railway  Company,  and  the  right  of  way  is  well  under 
way.    The  company  plans  to  begin  construction  work  at  once. 

.\L'RORA,  IND.— The  officials  of  the  Cincinnati,  Lawrenceburg  &  Aurora 
lilectric  Railway  Company  announce  that  the  survey  of  a  right  of  way  for  the 
e.xtension  between  Aurora  and  Rising  Sun  has  been  completed,  and  that  1) 
miles  will  be  built  at  once. 

BOONEVILLE,  IND.— The  Town  Board  has  granted  a  franchise  to  the 
h'vansville,  Booneville  &.  Rockport  Traction  Company.  The  franchise  is similar  to  the  Evansville  franchise.  The  company  is  required  to  file  a  $10,000 
bond  with  the  city  within  three  months,  and  at  the  expiration  of  nine  months 
the  sum  of  $2,000  in  cash  must  be  paid  to  the  Town  Treasurer  as  a  guarantee 
that  work  on  the  road  will  commence  within  a  year  and  will  be  completed 
within  thirty  months.  Edward  Henning  and  William  Threlkeld,  representa- 

tives of  the  company,  say  franchises  will  next  be  secured  through  Warrick 
County,  Rockport  and  Spencer.    The  survey  will  be  begun  at  once. 
BURLINGTON,  IND.— A  subsidy  of  $15,000  has  been  voted  to  the  Logans- 

port-Frankfort  Traction  Company  in  Burlington  Township.  The  line  will 
connect  Logansport  with  Darwin,  Burlington,  Michigantown  and  Frankfort. 
INDIANAPOLIS,  IND.— The  Board  of  Commissioners  of  Marion  County 

has  granted  a  franchise  to  Charles  L.  Henry,  president  of  the  Cincinnati  & 
Indianapolis  Traction  Company,  to  enter  the  county.  The  road  is  to  be  built 
upon  a  private  right  of  way  except  a  strip  of  about  575  feet  along  Railroad 
Street,  in  Julietta.  The  right  is  given  by  the  franchise  to  cross  all  inter- 

vening highways  along  the  private  right  of  way.  The  company  has  made 
a  deposit  in  the  sum  of  $1,000  to  secure  performance  of  its  part  of  the  contract 
in  compliance  with  the  conditions  made  by  the  Board  of  Commissioners. 
Acceptance  was  immediately  filed,  and  the  work  is  to  begin  as  soon  as 

possible. INDIANAPOLIS,  IND.— The  County  Commissioners  have  granted  a 
franchise  to  the  Indianapolis-Northern  Traction  Company  to  enter  the  county 
and  city  over  the  new  College  Avenue  Fall  Creek  Bridge.  In  consideration, 
the  company  will  make  the  filled  approaches  to  the  bridge,  to  cost  $15,000. 
JEFFERSONVILLE,  IND.— Trobridge,  Nivers  &  Company,  of  Chicago, 

have  underwritten  the  securities  of  the  Louisville  &  Southern  Indiana  Trac- 
tion Company.  The  company  announces  that  it  will  build  an  electric  railway 

I'roni  this  city  along  the  river,  to  Madison,  and  another  line  will  be  built  to 
New  Albany.  The  company  stands  ready  to  take  up  the  contracts  of  the 
company  building  to  French  Lick  and  West  Baden  and  push  the  work.  The 
new  corporation  has  secured  entrance  to  Louisville  over  the  Big  Four Bridge. 

MUNCIE,  IND. — The  construction  forces  on  the  Ohio  &  Indiana  Traction 
Company  road,  which  is  being  built  between  Muncie,  Union  City,  Green- 

ville, Dayton  and  Hamilton  to  Cincinnati,  have  reached  a  point  within  2  miles 
of  Muncie.  Bridges  and  culverts  are  being  built  and  the  grading  work  be- 

tween Muncie  and  Union  City,  in  Indiana,  is  being  hurried  along.  There  will 
not  be  a  curve  in  the  track  between  Muncie  and  Winchester. 

MUNCIE,  IND.— The  Muncie,  Hartford  &  Fort  Wayne  Railway  Company 
is  grading  for  a  15-mile  extension  from  Montpelier  to  Bluffton.  E.  P.  Roberts 
&  Company,  of  Cleveland,  are  the  engineers. 
NEW  ALBANY,  IND. — Monroe  Township,  Jefferson  County,  has  voted  a 

2  per  cent  subsidy  for  the  Greensbury  &  Indianapolis  Traction  Company. 
NOBLESVILLE,  IND.— The  work  of  completing  the  line  of  the  Indian- 

apolis &  Northern  from  Indianapolis  to  Noblesville  is  well  along.  The  rails 
have  been  laid  between  Noblesville  and  Carmel,  and  the  poles  are  up,  the 
temporary  bridge  across  Whittee  River  completed,  and  the  grade  made  to 
Kokomo.  The  power  house  in  this  city  is  receiving  its  finishing  touches  and 
tlie  machinery  is  in  place. 
RUSHVILj^E,  IND.— a  $10,000  lease  has  been  taken  on  the  old  Car- 

michael  mill  and  mill  race  to  get  an  adequate  source  of  water-power  for  the 
power  house  of  the  Indianapolis-Cincinnati  Traction  Company's  line. 
SOUTH  BEND,  IND.— The  Council  has  passed  the  franchise  of  the  Chi- 

cago &  Indiana  Air  Line  Railway  over  the  Mayor's  veto.  The  franchise  will 
be  contested  for  alleged  illegality. 
WARSAW,  IND. — The  electric  railway  between  Warsaw  and  Winona  Lake 

Park  has  been  placed  in  operation.  The  line  was  built  by  the  Winona 
.\ssembly.  The  power  house  is  located  in  the  Assembly  grants,  and  is  also 
a  lighting  plant. 

ALBIA,  lA. — M.  E.  Springer,  of  Des  Moines,  la.,  is  promoting  the  con- 
struction of  an  electric  railway  from  Albia  to  Buxton,  Hiteman,  Hocking, 

Hilton  and  Hynes,  all  mining  towns  in  Monroe  County.  The  combined 
population  of  the  towns  is  about  12,000  people,  and  only  one  of  the  five  has 
any  passenger  facilities  whatever,  the  others  being  reached  by  a  coal  road 
which  does  not  carry  passengers.  The  proposition  outlined  by  Mr.  Springer 
contemplates  the  purchase  of  the  present  electric  light  plant  and  the  building 
of  the  city  gas  plant,  city  heating  plant  and  waterworks  in  Albia  and  the  con- 
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This  line,  which  was  put  in  operation  this  summer,  is  a  division  of  the  Paris-Lyons- 
Mediterranean  Railroad,  one  of  the  important  trunk  line  railroads  of  France. 
Although  built  through  a  mountainous  country,  the  construction  of  the  line  is 
most  substantial  and  the  multiple-unit  system  of  train  operation  is  employed. 
There  are  also  a  number  of  novel  features  in  the  motor  equipment  which  are 
thoroughly  discussed. 

By  H.  S.  Cooper 
Freight  and  Express  on  Electric  Railways — 

The  natural  development  of  this  class  of  service  growing  out  of  the  operation  of 
interurban  passenger  lines,  and  the  advantages  to  the  community  served  are 
discussed  in  this  paper.  The  logical  relation  of  these  lines  to  the  steam  rail- 

roads, and  their  policy  in  the  matter  of  schedules  and  charges  are  also  considered. 

Passenger  Traffic  Problem  of  Greater  New  York — III.    by  w.  w.  wheati<y 
This  article  deals  particularly  with  the  Brooklyn  situation  and  the  possibilities  of 

development  on  Long  Island.  The  plans  for  the  new  bridges  across  the  East 
River,  the  subway  extension  and  the  electrification  of  the  Long  Island  Railroad 
are  analyzed,  and  the  influence  of  these  measures  on  that  section  clearly  explained. 

Palliative  Measures  in  Congestion,    by  louis  bell,  ph.d.        .      _      .  . 
A  number  of  suggestions  are  made  as  to  methods  for  relieving  city  congestion,  and 

stress  is  laid  on  the  importance  of  an  improved  routing  of  cars. 

Matching  Time-Changed  Car  Colors,    by  h.  Arnold  French    _       .       _  _ 
Some  practical  hints  are  given  in  regard  to  touching-up  cars  in  the  repair  shop. 

Reports  of  the  Pennsylvania  Street  Railway  Companies  
The  principal  financial  statistics  of  the  operating  street  railway  companies  are 

given,  from  the  forthcoming  report  of  the  Department  of  Interior  Affairs  of 
Pennsylvania. 
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A  COnPLETE  ILLUSTRATED  CATALOGUE  OR  A  WELL-INFORHED  REPRESENTATIVE.  OR  BOTH,  ARE  ALWAYS 
READY  TO  FURNISH  DETAILED  INFORHATION.  WE  SHOULD  BE  QLAD  OF  AN  OPPORTUNITY  TO  QUOTE  PRICES 

GROOVED  TROLLEY  WIRE  CLIP 

ATTACHED  TO  EXTRA  HEAVY 
"ROUND  TOP"  HANQER.    .    .  . 

MEETS  SEVERE  CONDITIONS  OF 
LARGE  HIGH-SPEED  WORK.  .  . 

The  lips  of  the  clip  exactly  fit  the  groove  of  the  trolley  wire, 
which  is  sprung  into  the  channel,  and  the  sides  crimped  together. 

Provision  is  made  for  two  holes  communicating  from  above 
with  this  channel  ;  solder  is  poured  into  these  holes,  forming  the 
clip  and  wire  into  a  homogeneous  mass  of  metal. 

As  the  exterior  of  the  clip  conforms  to  the  wire,  there  is  no 
obstruction  to  the  movement  of  the  trolley  wheel. 

Being  designed  for  heavy  track  work,  the  clip  is  intended  to 
be  used  with  very  heavy  overhead  fittings,  and  the  illustration 
shows  it  in  conjunction  with  our  moulded  mica  galvanized  shell 
"  round  top  "  insulator  of  extremely  heavy  and  substantial  con- struction. 

PHILADELPHIA  INSULATED  CROSSINGS 

NEW  STYLE 

Embodying  latest  improvements.  Wires  fastened  by  separate 
clamp,  no  solder.  Right  angle  or  adjustable.  For  round,  figure  8 
and  grooved  wire. 

DOUBLE  TROLLEY 
SUSPENSION. 

No.  104.— Round  Top,  with 
Straight  Wire  Yoke.  Mal- leable iron  for  hanger  with 
%-inch  or  ̂ -inch  studs. 

ROUND  TOP  GROOVED  WIRE  EAR. 

.J,  

Nos.  571,  573,  575.— 15-inch  grooved  Wire  Ear,  for  00, 000, 0000  wire respectively.  This  ear  is  readily  adjusted  to  the  trolley  wire.  It 
conforms  to  the  groove  in  the  wire  into  which  it  is  compressed. 
The  lips  are  then  held  by  pouring  solder  into  holes  in  web  of  ear, 
airholes  being  placed  along  the  lip  of  the  ear  so  that  solder  may flow  readily,  making  a  splendid  joint. 

PULL-OVER  EAR. 

Nos.  577,  _57Q,  581. — 15-inch  Giant  Pull- Over  Ear,  for,  00,  000,  0000 wire  respectively. 

STRAIN  EAR. 

Nos.  583,  585,  587.— 15-inch  grooved  Wire  Strain  Ear,  00,  ooo,  0000 respectively. 

PHILADELPHIA  BREAK-NEW  STYLE 

Highest  grrade  sectional  insulator  made.  Combines  light- 
ness (5  lbs.)  with  durability.  Metal  parts  are  malleable  iron, 

galvanized.  Takes  trolley  wheel  gradually  and  permits  high 
speed.  Three-fourths-inch  fibre  insulation.  Provision  for  tap 
in  wires  at  each  end.    Suitable  for  round  or  grooved  wire. 

CAP  AND  CONE  HANGERS. 

DOUBLE  TROLLEY  SUSPENSION. 

No.  244. — Double  Suspension.     Double  Pull- over.   Complete  with  Insulators,  ^-inch  or inch  studs. 

GIANT  pull-over: 
FOR  DOUBLE  TROLLEY  SUSPENSION. 

No.  360. — Single  Curve.  Double  Suspen- sion. Malleable  iron  yoke,  ̂ -inch  or  Y^- 
inch  studs,  with  No.  2  Giant  Strain Insulator. 

CAP  AND  CONE  HANGER. 

No.  242. — Double  Suspension.  Single 
PuU-Over  with  Insulators,  f|-inch  or  %- inch  studs. 

H.  W. 

JO^^S-MANVILLE 
COiVlRAINV 

100  WILLIAM  STREET,  NEW  YORK 
niLWAUKEE  PHILADELPHIA 
CHICAGO  PITTSBURG 
ST.  LOUIS  CLEVELAND 
BOSTON  NEW  ORLEANS 

  LONDON 

CAP  AND  CONE  HANGER. 

No.  240. — Double  Suspension.  Com- 
plete with  Insulators,  %-inch  or  Ji-inch studs. 
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SEND  FOR  CIRCULAR  ON  IMPROVED  SECTION  INSULATOR 

Trolley  Line  Material  for  &11  Systems 

ALBERT  &  J.  M.  ANDERSON  MFG.  CO. 

Main  Office  and  Factory,  BOSTON,  MASS. 

NEW  YORK.  135  Broadway 

PARIS,  FRANCE,  20  Rue  St.  George 
PHILADELPHIA,  Girard  Building 

g.      r„.»..,  ...  .5*  BRUSSELS,  20  Avenue  Du  Boulevard  MILAN,  12  Via  Dante  <» 

INSULATED  CROSSINGS  FOR  ALL  CONDITIONS]^  j» 
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LONDON,  ENGLAND.  59  City  Road 

CHICAGO,  Standard  Railway  Materials  Co.  Agents. 

LOCHE  INSILATORS 

are  absolutely  New,  Original  and  Improved  Design 
I,  Fred  M.  Locke,  President  of  the  Locke  Insulator  Mfg.  Co.,  being 
duly  sworn,  do  depose  and  say  that  I  or  the  Locke  Insulator  Mfg.  Co. 
have  never  manufactured  a  Glazed-Filled  Multipart  Porcelain  Insulator, 
as  has  been  represented  by  R.  Thomas  &  Sons  Co. ,  and  we  will  protect 
all  our  customers  against  infringement  on  our  goods. 

FRED  M.  LOCKE 
Sworn  to  and  subscribed  before  me  this  ijth  day  of  November,  igoz. 

M.  W.  BURKB,  Notary  Public. 

LOCKE  INSULATOR  MFG.  CO.,  ̂n?y.' 

W.  T.  C.  MACALLEN  CO. 

Manufacturers  of 

Electric  Railway  Material 

Brdwss  Founders 
338  CONGRESS  STREET 

BOSTON  0  MASS. 

I 
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TRADE  MARK 

Storage 

Battery 

Installations 

For  Railroad  Regulating',  Lighting, 

Power  and  Isolated  Plant*/*  ̂   ̂  

GOULD    C.E-M-F   BOOSTER  SYSTEMS 

Boston,  53  State  Street 

SALES  OFFICES 

Chicago,  Rookery  Building New  York,  25  West  33d  Street 
Century  Electric  Co.,  San  Francisco,  Cal.  Pittsburg  Engineering  Co.,  Pittsburg,  Pa. 

WORKS:   DEPEW,  N.  Y. 

Bulletin  No.  2,  Describing  "GOULD  BOOSTER  SYSTEMS,"  on  Application. 

H-U  ACCUMULATORS 

For  every  class  of  service.  Are  more  conservatively 

rated,  have  higher  eflQciency,  are  more  durable  and 

easiei"  to  maintain  than  any  on  the  market, 

besides  which  we  make  the  best  xDrices  and  give 

the  strongest  guaranty. 

HELIOS-UPTON  COMPANY,  222  FuUerton  Ave,,  Chicago,  ID. 

THE  WILLARD  STORAGE  BATTERY 

Used  By  Prominent  Roads — Investigate  Before  Buying  Elsewhere 

Manufactured   by    JHE    WILLARD     STORAGE      BATTERY   CO.,   40   WOOn   STREET.   CLEVELAND,  OHIO 

FOR  BEST  QUALITY  ̂   LOWEST  PRICES  WRITE 

AMERICAN  MICA  CO. 

275  CONGRESS  ST.         BOSTON,  MASS. 
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THE  WALWORTH  MFG.  CO., 

128-136  FEDERAL  STREET,  BOSTON,  MASS. 

MAKE  THE  INSTALLATION  OF 

High  Pressure  Power  Plants 
A  SPECIALTY 

WROUGHT  IRON  OR  STEEL  PIPE  BENT  TO  ANY  PRACTICAL  FORM 

Exclusive  Manufacturers  of  the 

WALMANCO  PIPE  JOINT 

which  does  not  weep  under  the  Highest  Pressures. 

No  Threads,  No  Rivets,  Flanges  Swivel  

WALWORTH  BRONZE  SEAT  GATE  VALVES  FOR  HIGH  PRESSURE  WORK 

OUR  BOOK  OF  TABLES  AND  DIMENSIONS  FOR  YOUR  DRAUGHTING  ROOM  FREE 

/NEW  YORK  OFPICE:  Rooms  807=808  Park  Row  Building 

THE  Electric  stoiisge  BatteryGo. 

PtllUADBL-PHIA,  PA. 

M&.nufa>.cturer  of  the 

Cbloribe  Hccumulatore" 

for  Electric  Railway  Power  Houses 

Feeder  Sub-Stations 

Rotary  Sub-Stations,  etc.,  etc. 

Send  for  Bulletins  describing  Railway  Installations. 

SALES  OFFICES     Phii,adei.phia :  Nbw  York  :  Boston:  Chicago: 
Allegheny  Av.  &  19th  St.       100  Broadway.  60  State  Street.  Marquette  Bldg. 

Baltimore:  „    ,  ^  „  „ 
Coniinental  St.  Louis :  Cleveland:  San  Francisco  :  Detroit: 

Trust  Bldg  Wainwright  Bldg.  New  England  Bldg.         Nevada  Block.  Michigan  Electric  Co. 
Havana,  Cuba,  G.  F.  Greenwood,  Mgr.,  34  Empedrado  Street. 
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EMPIRE  OVERHEAD 

LINE  MATERIAL 

WE  MANUFACTURE 

 UP-TO-DATE  

ELECTRIC  RAILWAY,  LIGHT  iL- TELEPHONE  SUPPLIES 
FOR    EXPORT    AND    DOMESTIC  USB 

STOCK  IN  NEW  YORK  SHIPMENTS  FROM  STOCK 

SBIND    rOR  CATALOGUE 

VITRIFIED  CONDUIT 

SCRANTON  FIRE  BRICK  AND  CONDUIT  CO. 

-PACTORIBS- 

SCRANTON,  PA.  ITHACA,  N.  V. 

Indestructibility,  Perfect  Resistance  to  all  Chemical  Elements 

PROMPT  SHIPMENTS WRITE  FOR  PRICES 

C.  J.  HARRINGTON GHARbES   REMSEN,  Special 

C.  J.  HARRINGTON 

15  CORTLANDT  5T.,  NEW  YORK,  U.S.A. 
Cable  Address 

'CURTHARR-  NEW  YORK 
Lieber's  Code 
Western  Union 

We  are  r  Heil  Rail  Joint  Welding  Co. 

Easlera'*         J  New  Century  Car  Heater  Co. Representatives  j  Scranton  Fire  Brick  and  Conduit  Co. for...  {  Banner  Electric  Co. 

Branch  Offices 
Boston,     Philadelphia,  Cleveland, Montreal,  Ont., 

London,  Eng. 
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rLEXIBLE  POLE  BRACKETS 

RICHMO/ND  A/ND DETROIT  TYPES 

THE  DESIGN: 

These  Brackets  combine  simplicity  of  design  with 
substantial  construction  and  neat  appearance. 

THE  CONSTRUCTIO/N : 

They  are  made  of  standard  weight  of  Wrought 
Iron  Pipe  or  Structural  Steel  Tubing  as  ordered, 
and  the  Castings  are  of  the  best  Malleable  Iron. 

THE  APPEARANCE: 

They  are  symmetrical  in  form  and  when  put  up, 

present  a  neat  and  attractive  appearance. 

THE  /NUMBER  IN  USE: 

Nearly  100,000  Richmond  and  Detroit  Flexible 
Pole  Brackets  are  now  in  use  on  several  hundred 

electric  roads  throughout  the  country. 
WRITE  FOR  PRICES  AND  FULL  INFORMATION. 

RAIL  BO/\D  TALKS 

NUMBER  THREE 

A  large  number  of  Rail  Bond  troubles  are  caused  by  imperfect  rail 

connections.  In  the  "All  Wire"  Bond  special  provision  is  made  to 
secure  perfect  rail  contact  by  machining  the  terminals  accurately  to 
size,  insuring  absolute  uniformity  in  diameter,  and  a  smooth,  clean 
contact  surface.  A  final  annealing  process  renders  the  copper  of  the 
terminals  extremely  soft  and  ductile,  so  that  when  installed  in  the  rails 
with  a  Compressor,  the  copper  of  the  terminals  is  forced  into  every 
infinitesimal  pore  of  the  steel. 

BULLETIN  No.  9  FULLY  DESCRIBING  IT  MAILED  ON  REQUEST. 
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IS89 

PARIS  EXPOSITION  ^MEDAL 

1893 

WORLD'S  FAIR  MEDAL 

The  Standard  for  Rubber  Insulation 

RAILWAY  FEED  WIRES  insulated  with  OKONITE  are 

unequaled  for  flexibility,  durability  and  efl&ciency,  and  are  in  use 
by  the  leading  Electric  Street  Railway  Companies.  OKONITE  is 
preferred  above  any  other  insulation  for  Car  Wiring,  Telegraph 
and  Telephone  Purposes. 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  Weather  Proof  Wires 

SAMPLES  AND  ESTIMATES  ON  APPLICATION 

WILLARD  L.  CANDEE, 
H.  DUKANT  CHEEVEK, 

I  Manage 

GEO.  T.  MANSON,  Oen'l  Supt. W.  H.  HODGINS.  Secretary 

253  BROADWAY  NEW  YORK 
TRADE  MARK 

JOHNSONS 

I    head  construction,  trolley  poles  and  wheels, 
li    by  instantly  retiacting  the  trolley  15  inches 

below  the  wire  whenever  it  flies  off. 

i^et  us  send  you  a  sample. 

l^rEOERAL  MANUFACTURING  COMPANY 
^CLEVELAND  BAhh  rACTORY--Cleir^I^n4  , 

THE 

Bellamy  Vestlette 

For  Street  Railway  Conductors 
ABSOLUTELY  SAFE 

PatetiU'd  April  ?7. 

CAUGHT 
The  first  consignment  of  our  new  material, 

SERG-E-NETTE 
has  arrived.    It's  a  beauty.    Firm,  hard  and  durable. 

Saves  the  price  of  a  coat  yearly. 
Conductor's  Uniform  always  presentable.   Made  of  Special  Material 

Manufactured  Expressly  for  this  purpose 
Adopted  as  a  part  of  the  Uniform  by  many  Street  Railway  Companies 

 CORRESPONDENCE  SOLICITED  Manufactured  Exclusively  by 

The  Bellamy  Vestlette  Mfg.  Company 
74  FRANKFORT  ST.,  CLEVELAND.  OHIO 
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SAMSOIN  SPOT  CORD
,  '^^^^ 

Send  for  Samples. 

PROOFED 

FOR  ARC  LIGHT 

AND  TROLLEY  CORD. 

SAMSON  CORDAGE  WORKS,  Boston,  Mass. 

L.  A.  SAYRE  &  CO.. 

The 

Best 
Punch 
Ever 
Made  for 
Transfer 
Tickets... 

SAMPLES  SENT  TO  RAILWAY 
COMPANIES  ON  APPLICATION. 

...NEWARK.  N.  J. 

h  Positive  Lock,  as  well  as  an  Improved  Nui  of  Universal  App!  icalion 
FOR  SAL.B  BY 

The  Mine  and  Smelter  Supply  Company,  -  -  Denver 
The  Waycott  buppl.v  Company,  -  -  -  St.  Louis,  Mo. 
H.  "W.  Middleton  Company,  -  -  -  Philadelphia,  Pa. Sommers,  Eitler  &  Todd  Company,  -  Pittsburg,  Pa. 
Mclntosh-Huntinerton  Company,  -  -  Cleveland,  O. 
Dodge,  Haley  &  Company,  -----  Boston,  Mass. 
Pacific  Hardware  &  Steel  Comp'y,  San  Francisco,  Cal. 
f'roag-head  Engineering  Company,  -  Cincinnati,  O. 
Porter  &  Berg,     -   --  --  --  --  -    Chicago,  111. 

The  Columbia  Lock  Nut  Co. 
(Incorporated) 

BRIDGEPORT,  CONN. 

DROP  FORGED  PURE  LAKE  COPPER  COMMUTATOR  BARS 
Give  best  service.    We  gauge  them  accurately 

J8^  EVERY  SEGMENT  CAREFULLY  INSPECTED 
FORGED 

OF  ONE  SINGLE 

PIECE  OF 
UNALLOYED 
COPPER 

FOR  STREET 
RAILWAY  AND 
STATIONARY 
MACHINES 

THE  BILLINGS  &  SPENCER  CO.,   Hartford,  Cona.,  U.  S.A. 

Makers  of  Machinists'  Tools  aad  Drop  Forgings  for  all  purposes 
London  Office  :  No.  8  Long  Lane,  Aldersgate  Street,  LONDON,  E.  C,  ENGLAND,  (i) 

Spiral  iNut-Loch What  is  it  ? 

A  graduated  circle  of  crucible  steel  wire 
that  follows  nut  on  bolt  when  same  i.s 
in  position,  absolutely   locking  nut. 

Some  of  its  Advantages 
It  requires  no  .special  tool.    Not  affected  by  vibration 
Mechanical  in  construction.      Cheaper  and  more  eifeciive 
than  a  jatnb-nut  or  Cotter  key.    Specially  adapted  for  equipment,  track, 

SPIRAL  NUT=LOCK  COMPANY 

bolts,  etc. 

Owners  and  Manufacturers 102  CHAMBERS  STREET.  NEW  YORK 

POLES 

We  not  only  lurnish  you  with  Poles  and  Ties  but  are  prepared  to  erect  your  entire  overhead  equipment. 
THOMAS  McCaffrey, 

Electrical  Contractor.  27  KILBY  ST.,  BOSTON,  MASS. 

TIES 
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Protected  RailBsnds 

A  little  horse  sense  used  before  placing  your  rail  bond  contracts  will  save  much  loss 

and  many  post=mortem  discussions.    Take  your  given  capacity.  Figure  the  First  cost  and 

Type."G  3"  Protected  Bond. 

installation,  and  the  bond's  liFe.  Award  the  contract  to  the  bond  which  figures  cheapest 
in  the  test.    We  should  like  a  chance  to  submit  our  estimate. 

The  Protected  Rail  Bqnd  Cs. 
MANUFACTURER 

The  Mayer &ENGLUND  Ce. 
GENERAL  SALES  AGENT 

1020, 1022 1024 

FILBERT  STREET 

PHILADELPHIA 

U.  S.  A. 

BARRETT  ARMATURE  LIFT  AND  BARRETT  JACKS 

BARRETT  ARMATURE  LIFT 

Made  ot  wrought  iron  and  steel  throughout, 

flat  wheels  or  flanged  wheels  for  24-in.  track, 
device  and  drawing  tongue. 

The  "  Lift  "  is  the  well-known 
"  Barrett  "  automatic  lowering 
jack.  The  simplest,  strongest 
and  best  armature  lift  made. 

Ask  for  circular  and  price. 

Fitted  with 

Fifth-wheel 

BARRETT  JACKS 

Need  no   description.     They  [ 
are  the  only  jacks.    We  carry  / 

them  in  stock.  «S No.  2  BAKRB  rr  LOWERING  JACK 

THE  MAYER  &  ENQLUND  CO. 

PHILADELPHIA,  U.  S.  A. 

NEW  YORK 
 BRAINCH  OrriGES  

PITTSBURG  CHICAGO  ATLANTA NEW  ORLEANS 
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KEYSTONE 

Measuring  Instruments,  Switchboard 
and  Portable  Types.  These  instru- 

ments are  of  the  highest  grade  ;  we 

guarantee  them  to  be  accurate,  "  dead 
beat"  and  altogether  perfectly  satis- 

factory. Let  us  send  you  some  liter- 
ature on  the  subject. 

ITE 

"LAMINATED" 

CIRCUIT  BREAKER 

Compare  this  instrument  with  any 
other  on  the  market.  You  will  find 
it  to  be  better  designed,  stronger,  and 
more  reliable  in  operation.  Built  for 
750  volts  D.  C. ,  in  sizes  from  lo  to 
10,000  amperes. 

THE  CUTTER  CO. 

When  writing  to  advertisers  please  mention  Street  I^ailway  Journal. 

ISth  and  Hamilton  Streets,  -  PHILADELPHIA 

120  Liberty  Street,    -     •    NEW  YORK 
PORTER  &  BERG  -  CHICAGO 
T.  A.  BIBBER  &  CO  -  -  BOSTON 
C.  M  CROFOOT  -  -  CINCINNATI 
w.  C.  JESsUP  -  -  -  PITTSBURG 
J.  R.  Cni  E  -  -  SAN  FRANCISCO R.  W.  BLACKVtELL  &,  CO  ,  Ltd  LONDON 

"Car  AoVERTisiNG —  ^////tJIL^       Q»g  Fourteen 

yiyU^^'^         Almost  Everywhere"        ^      ̂  " ■ 
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AGENTS  and 

MANUFACTURERS 

Steam  and  Street 

Railway  Supplies 

Bell  Cord 

Bolts  and  Nuts 

Car  Fenders 

Car  Jacks 

Cross  Arm  Braces 

Lamps 

Lanterns 

Malleable  Castings 

Overhead  Material 

Rubber  Goods 

HIPWOOD-BARRETT  FENDER 

Trolley  Bases 

Trolley  Poles 
Track  Tools 

Shop  Tools 
Snow  Melters 

BOYER  &  RADFORD  JACK 

THE  GENERAL  siPPLY  CO.  JO  John  sr.,iNewYorh 

rHATIOMAU  BATTCRY  GO. 

BUrrAUO,     IN.  Y 

-MANUFACTURERS    OF  THE- 

NATIOMAU  STORAGE  BATTERY 

rOR     BUBCTRIC     Rj^\ll>WAYS,     POWER     AND     LIGHTIING  PLAINTS, 

TELEPHONE,    TRAIN    LIGHTING,    Etc.,  Etc. 

PRICE     UISTS     AND     PARTICULARS     SENT     UPON  APPLICATION 

Will  Carry  100  per  ceni.  More  Load  Than  any  other  Carhon  Brush 

The  only  'Perfectly  and  'Permanently  Self -lubricating,  Non-cutting,  Non-spark- 
ing, Noiseless  brush  made.     All  other  so-called  brushes  are  imitations. 

I  ̂   Ifallau    Rnieliae  to  last  mmiy  Hmes  longer  t)ian  any  other WOllCjf    Dl  IJ9IIC9    brushes    and    to   jtreserve    contmutators  indefinitely. 

LE  VALLEV  VITAE  CARBON  BRUSH  COMPANY,  Offices  and  Sforerooms.  119-125  East  m  sr..  New  York.  U.  S.  A. 
Telephone,  5215-o8th  Street. Cable  Address,  Vitaebrush,  New  York. 

(iFOffflP  ¥1^^  A  M  ft  rn     ̂ ^^^^^  ̂ ^^^^^       Advertising  Concern  in  the \J.l^\/l\vl.lv    Ja.1.0w/*1Ti.     K\    W\/«4  We  are  prepared  to  negotiate  for  I,ong  Time  Leases  with  First  Clasi  R 7  in  any  part  of  the  United  States. 

World. 

BRANCH  OFFICES  IN  LEADINQ  CITIES. 
Roads 

any  part  < GENERAL.   OFriGES.    253   BROADWAY,   NEW  YORK. 
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*Magiiirc,  ¥.  Z.,  London,  Eng   43 Macallen,  W.  T.  C,  Co.,  Boston,  Mass   3 
Males  Co.,  Cincinnati,  Ohio   88 
Maltby  Lumber  Co.,  Bay  City,  Mich   102 
*Maschinenfabrik  OerUkon,  OerHkon,  Zurich, Switzerland   40 
Masury,  John  VV.,  &  Son,   New   York  and 
Chicago   23 

Maus,  H.  LL,  &  Co.,  Phila   88 
Mayer  &  Englund  Co.,  Phila   10 
McCaffrey,  Thomas,  Boston,  Mass   9 
McCardell,  J.  R.,  &  Co.,  Trenton,  N.  J   20 
McGuire  Mfg.  Co.,  Chicago,  111   152 
*McGuire  Mfg.  Co.,  Ltd.,  London   37 Mcintosh    Seymour  &  Co.,  Auburn,  N.  Y...  129 
McLeod  &  Henry  Co.,  Troy,  N.  Y   119 
Mead,  John  A.,  Mfg.  Co.,  New  York   131 Merritt  &  Co   14 
Mechanical  Boiler  Cleaner  Co.,  Chicago,  HI.  118 
Mica  Insulator  Co.,  New  York  and  Chicago, HI   17 
Michigan  Mfg.  Co.,  Ypsilanti,  Mich   — 
*Mirrlees-Watson  Co.,  Ltd.,  Glasgow,  Scot- land  50 
Moore,  Baker  &  Co.,  Boston   77 
Morris-Ireland  Safe  Co.,  Boston,  Mass   16 
Mulford  &  Petry  Co.,  New  York   86 
Munsell,  Eugene,  &  Co.,  New  York   and  Chi- cago, 111   17 
*Musgrave  &  Sons,  Ltd.,  Bolton,  Lancashire, England  60,  61 

*Nalder  Bros.  &  Thompson,  Ltd.,  London...  51 National  Battery  Co.,  Buffalo,  N.  Y   12 
National  Conduit  &  Cable  Co.,  New  York   102 
National  Elastic  Nut  Co.,  Milwaukee,  Wis..  106 
National  Stamping  Works,  Chicago,  III   88 
New  Haven  Car  Register  Co.,  New  Flaven, 
Conn   140 

New  Process  Raw  Hide  Co.,  The,  Syracuse, N.   Y   147 
N.  Y.  Central  &  Hudson  River  R.  R   26 
New  York  Switch  &  Crossing  Co.,  Ploboken, 

N.  J   110 
New  York  &  Ohio  Co.,  Warren,  Ohio   134 
Northern  Engineering  Works,  Detroit,  Mich.  130 
Nuttall,  R.  U.,  Co.,  Pittsburg,  Pa   146 

Ohio  Brass  Co.,  Mansfield,  Ohio   7 
Okonite  Co.,  Ltd.,  The,  New  York   S 
Otis,  Wilson,  &  Co.,  Chicago,  III   76 

Paige  Iron  Works,  Chicago,  111   107 
Pantasote  Co.,  The,  New  York   132 
Parmenter  Fender  &  Wheel  Guard  Co.,  Cam- bridgepurt,  Mass    138 
Patten,  Paul  B.,  Salem,  Mass   20 
Peckham  Mfg.  Co.,  New  York   155 
Peerless  Rubber  Mfg.  Co.,  New  York   124 
Pennsylvania  Steel  Co.,  Steelton,  Pa   112 
Pepper  &  Register,  Phila   81 
Perry,  Coffin  &  Burr,  Boston,  Mass   77 
Peters,  G.  D.,  &  Co.,  London   87 
Phelan,  D.  VV.,  New  York   105 
Phillips,  Eugene  F.,  Bare  &  Insulated  Wires.  97 
Phoenix  Iron  Works  Co.,  Meadville,  Pa   125 
Phosphor  Bronze  Smelting  Co.,  Phila   149 
Pierce,  Frank  M.,  Eng.  Co.,  New  York   128 
Pierce,  Richardson  &  Neiler,  Chicago   79 
Pierce,  T.  Raymond,  Boston,  Mass   146 
Pittsburg  Insulating  Co..  Pittsburg,  Pa   22 
*Pittsburg  Insulating  Co.,  Manchester,  Eng.  52 Pittsburg  Reduction  Co.,  Pittsburg,  Pa   99 
Pittsburg  White  Metal  Co.,  Pittsburg,  Pa   149 
Poole  Bros,,  Chicago,  111   20 
Pope,  James  E.,  New  York   90 
Porter  &  Berg,  Chicago,  111   148 
Protected  Rail-Bond  Co.,  Phila.,  Pa   10 
Providence  Engineering  Works,  Providence, 

R.  1   1.30 

Q.  S;  C.  Co.,  Chicago,  HI   106 
Railway  Appliance  Co.,  Albany.  N.  Y   145 
Railway  Register  Mfg.  Co.,  New  York   142 
Railway  Steel  Spring  Co.,  New  York   150 
Railways  &  Light  Co.  of  America,  Baltimore, Md   81 
Reconstructed  Granite  Co.,  New  York   107 
Richardson  Scale  Co.,  New  York   130 
Ridlon,  Frank,  Co.,  Boston,  Mass   — Ristine  &  Conklin,  Phila.,  Pa   77 
Roberts,  E.  P.,  &  Co.,  Cle  veland,  Ohio   79 
*Robey  &  Co.,  Ltd.    Lincoln,  England   62 Robins  Conveying  Belt  Co.,  New  York   131 
Rosenbaum,  Win.  A.,  New  York   80 
Rossiter,  MacGovern  &  Co.,  New  York  87,91 
'Rowland,  B.  R.,  &  Co.,  Ltd.,  Reddish,  near Manchester,  England   52 
Russell  Engine  Co.,  Massillon,  Ohio   124 
Safety  Car  Htg.  &  Ltg.  Co.,  New  York   134 
Samson  Cordage  Works,  Boston   9 
.Sanderson  &  Porter,  New  York   83 
Sargent  &  Lundy,  Chicago   79 
Saxton,  E.,  Washington,  U.  C   87 
Sayre,  L.  A.,  Co.,  Newark,  N.  J   9 
Schoonniaker,  A.  G.,  Co.    New  York   88 
Schwarzenberg,  Henry  L.,   Rail  Co.,  Cleve- land, Ohio   88 
*Scott  &  Mountain,  I,ld.,  Ernest,  Newcastle- 

on-Tyne,   England   39 
Seranton  Fire  Brick  &  Conduit  Co.,  Scran- 

ton,  Pa   6 
Seaboard  Air  Line   26 
Second-lland  lu|uipmcnt   Ads   S7-95 
Security  Bank  Note  Co.,  Phila.,  I'a   78 Scrrell,  Lemuel  W.,  New  Voik   80 
Shcaff  &    (aastad,   Bo.stun   80 
Sheridan,  j.        So.  Philadelphia   I  t 
Sieprist  I^ubricator  Co..  St.  Louis,  Mo   31 
"Siemens  J'.ros.  &  Co.,  Ltd.,  London   14 
Sills-Eddy  Mica  Co.,  Newark,  N.  J   23 Silver  Lake  Co.,  Hoston,  Mass   17 
Simplex    Electric    Healing   Co,,  Cambridge- 

port,   Mass   134 

Sjoberg,  J,  P,,  &  Co.,  New  York   157 
Smethurst  &  Allen,  Phila   80 
*Smith,  Frederick,  &  Co.,  Ltd.,  Wire  Mfrs., Manchester,  England   43 
Smith,  Peter,  Heater  Co.,  Detroit,  Mich   135 
*  Society     AnonymS     Westinghouse,  Paris, France   64 
Speer  Carbon  Co.,  St.  Mary's,  Pa   16 Spiral  Nut  Lock  Co.,  New  York  ;.  9 
Standard  Car  Wheel  Co.,  Cleveland   151 
Standard  Paint  Co.,  New  York   19 
Standard  Pole  &  Tie  Co.,  New  York   19 
Standard  Underground  Cable  Co.,  Pittsburg, 
Pa   22 

Standard  Varnish  Works,  New  York   24 
Standard  Vitrified  Conduit  Co.,  New  York..  98 
Star  Brass  Works,  Kalamazoo.  Mich   145 
Steel  Cable  Eng.  Co.,  Boston   131 
Stephenson,  John,  Co.,  Elizabeth,  N.  J   164 
St.  Louis  Car  Co.,  St.  Louis,  Mo  158,  159 
St.  Louis  Car  Wheel  Co.,  St.  Louis   151 
St.  Louis  Iron  &  Machine  Works,  St.  Louis. 
Mo   128 

Sterling-Meaker  Co.,  Newark,  N.  J   143 
"Sterling  Varnish  Co.,  Manchester,  England,  52 Sterling  Varnish  Co,,  Pittsburg,  Pa   24 
*Stewart,   D,,  &  Co.   (1902),  Ltd.,  Glasgow, Scotland   54 
Stilwell-Bierce  &   Smith-Vaile  Co.,  Dayton, 
Ohio   115 

Stirling  Co..  The,  Chicago   121 
Storm  Railway  Signal  Co.,  Waterloo,  la....  106 
Straley,  Hasbrouck  &  Schloeder,  New  York.  80 
Strauss,  Herman  A.,  New  York   79 
Strock,  S.  C,  New  York   106 
Stuart-Howland  Co.,  Boston,  Mass   25 
Sturtevant,  B.  F.,  Co.,  Bo.ston   114 
Summers,  L.  L.,  &  Co.,  Chicago   81 
'Syndicate  Franco-Americain,  Paris,  France.  43 
Taunton    Locomotive    Mfg.    Co.,  Taunton, 
Mass   156 

Taylor  Electric  Truck  Co.,  Troy,  N.  Y   154 
Tennis  Bros.  Co.,  Pittsburg,  Pa   79 
Thomas,  R.,  &  Sons  Co.,  East  Liverpool,  O..  103 
Thomas,  Edw.  G.,  Boston,  Mass   102 
Thompson,  Son  &  Co.,  New  York   95 
Thompson,  Tenney  &  Crawford,  New  York.  76 
Tingley,  R.  H.,  Co.,  Providence,  R.  1   79 
Toomey,  Frank,  Phila.,  Pa   88 
*Tosi,  Franco,  Legnano,  Italy   55 Townsend,  Reed  &  Co.,  Chicago.  Ill   82 
Trask,  Spencer,  &  Co.,  New  York   77 
Trolley    Vestibule    Shade    Co.,  Bridgeport, 
Conn   132 

Uniform  Steel  Co.,  Rahway,  N.  J   149 
Universal  Safety  Tread  Co.,  New  York   134 
U.    S.    Electric    Signal   Co.,   West  Newton, 
Mass   106 

U.  S.  Mort.  &  Trust  Co.,  New  York   75 
U,  S,  Projectile  Co.,  E.  W.  Bliss  Co.,  suc- 

cessors, Brooklyn,  N.  Y   147 

Valentine-Clark  Co.,   Chicago,  III   105 
Van  Dorn,  W.  T.,  Co.,  Chicago   149 
Van  Dorn  &■  Dutton  Co.,  Cleveland,  Ohio   145 
Van   Dorn-EIliott    Electric    Co.,  Cleveland, Ohio   145 

Waclark  Wire  Co.,  New  York   98 
*Wallsend  Slipway  &  Eng'g  Co.,  Wallsend- on-Tvne   58 
Walworth  Mfg.  Co..  Boston   5 
Watson,  John  B.,  Phila.,  Pa   83 
Watson-Stillman  Co.,  The.  New  York   136 
Weber  Ry,  Joint  Mfg.  Co..  New  York   107 
Webster,  Warren  &  Co.,  Camden,  N.  J   114 
*Weir,  G.  &  J.,  Glasgow.  Scotland   54 Weir  Frog  Co.,  Cincinnati.  Ohio   107 Wendell  &  MacDuffie.  New  York.    96 
Western   Electrical   Supply   Co.,   St.  Louis, 
Mo   15 

Westinghouse  Air  Brake  Co.,  Pittsburg,  Pa..  B 
*  Westinghouse  Brake  Co.,  Ltd.,  London   63 Westinghouse,    Church,    Kerr   &    Co.,  New York   A 
Westinghouse    Electric    &    Mfg.    Co.,  Pitts- 

burg, Pa   C,  D 
Westinghouse  Mach.  Co.,  Pittsburg,  Pa   A 
Westinghouse  Traction  Brake  Co.,  New  xork  B 
Weston  Bros.,  Chicago.  Ill   83 
Weston  Electrical  Instrument  Co.,  Waverly 

Park,  Newark,  N.  J   84 
Wetherill,  Robt..  &  Co..  Chester,  Pa   128 
Wharton,  Wm,.  Jr.,  &  Co.,  Phila   113 
Wheeler  Condenser  &  Eng.  Co.,  New  York..  115 
Wheel  Truing  Brake-Shoe  Co..  Detroit,  Mich.  148 
White,  J.  G..  &  Co.,  New  York   S3 
"White,' J.  G.,  &  Co..  Ltd..  London   42 Whitlock  Coil  Pipe  Co..  Hartford.  Conn....  117 
Whitted,  Thomas  B.,  Denver,  Colo   SO 
Wickes  Bros..   Saginaw.  Mich   121 
Wilkinson   Mfg.    Co.,   Bridgeport,  Montgom- 

ery  County.    Pa   HO 
"Willans  &  Robinson,  Ltd.,  Rugby.   Eng   56,57 
Willard  Storage  Battery  Co,,"  Cleveland,  O.,  4 Wilmarth    &    Norman    Co.,    Grand  Ra|iids, 
Mich   22 

Wilson  Trolley  Catcher  Co.,  Boston,  Mass..  146 
Wilson  &  Co.,  Brooklyn,  N.  Y   — Wisconsin  Graphite  Co.,  Pittsburg.  Pa.......  23 
'Witting  Bros.,  Electrical  Engineers  &  Con- 

tractors, Ltd.,  London,  Eng   — Wonham  &  Magor,  New  York   88 
Woodman,  The   R.,  Mfg.   Supply   Co.,  Bos- ton. Mass   17 
'Worthinglon    Pnniiiiiig    h'.ngine    Co.,  f.ld. Lond.in   49 

"Vales  &  Thorn.   l!I,-,rkbiini,   F.ngl.md   54 

Zelnicker,  Walter  A.,  Suplpy  Co.,  St.  Louis, 
Mo   88 

Guaranteed  to  Open 

or  Transfer  any  Cir= 

cuit,  regardless  of  how 

low  the  power  factor 

may  be 

THE  ELDEN 

Single  and  Double  Throw  Oil 

Transfer  Switches  ^ 

are  built  in  a  scientific  and  dur- 
able manner,  in  capacities  up  to 

400  amperes  at  5,000  volts. 
They  are  absolutely  reliable  and 

practicable 

If  you  desire  further  information  regarding 
the  best  line  of  oil  circuit  breakers  and 

switches  made,  write  to 

$.  B.  COINDIL  JR.,  &  CO. 

65  Oliver  St.,  Boston,  Mass.,  U.S.A. 

We  are  building  complete  alter- 

nating high  potential  switch- 

boards, equipped  with  "  ELDEN  " oil  circuit  breakers  and  switches, 

for  the  following  prominent  elec- 
tric railway  and  lighting 

companies : 
Manchester  Traction,  Light  and 

Power  Co.,  Manchester,  N.  H.,  (5) 
Halifax  Electric  Tramway  Co., 

Ltd.,  Halifax,  N.  S. 
Lynn  Qas  and  Electric  Co.,  Lynn, Mass. 

Somerville  Electric  Light  Co., 

5omerville,  Mass. 
Salem  Electric  Lighting  Co., 

Salem,  Mass. North  Adams  Qas  Light  Co., 

North  Adams,  Mass. 
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Read  This.  Someihinci  New. 

DIAMANT  Overhead  Line  Material. '  ^  ̂  ■      Test--Tensile    strength,    3   tons;  crushing 
streng-th,  2,000  lbs.  ;  insulation  resistance,  20,000  meg.  ohms  ;  pressure  test, 10,000  V.  a.  c. ;  absorption  test,  Yz  of  i  per  cent,  after  24  hours  in  tank  ;  dry 
heat  lest,  350  degrees  Fahr.  for  hours. 

DIALITE 
For  Single  and  .Stranded  Iron  and  Copper  Cable 
Insulation.  Test— After  24  hours'  immersion  in brine  tank  on  1-17  cable  with  i-32-inch  wall,  19,500 V.  and  6,000  meg  ohms. 

I  DESIRE  to  secure  arrangements  with  some  reputable  manufactu 
market  of  the  above  products     Address  all  communications  to 

DIAMASTIC 

DIATRINE 

Elastic   compound    for  painting  ships' bottoms,  bridge  work,  general  iron  and structural  work  and  roofs. 
Two  new  compounds  for  black  and  red  wire  for  house  lighting,  tele- 

phone and  telegraph  work. 
Two  new  tapes  for  splicing  and  line  work. 
A  new  elastic  compound  for  splicing  and  finishing  of  all  classes  of  cable 

joints. 
A  new  compound  for  pouring  in  Main,  Junction,  and  Splitting-Up  Boxes for  underground  cable  work. 

A  New  Process  for  paper  treatment  for  dry 
core  paper  for  cabling.   Test— After  24  hours' immersion  in  brine  tank,  (.n  paper  directly 

after  treatment  of  the  above  the  insulation  resistance  was  2,000" meg.  ohms and  no  puncture  at  5,000  v.  a.  c. 
Fifty  New  Underground  Main,  Junction,  and  Splitting-Up  Boxes  for 

high  and  low  tension  work. A  New  and  Original  Line  of  Overhead  Haterial    and   12  new  and 
beautiful  pole  designs.    Haster  and  working  patterns  for  the  above. 

Five  New  and  Original  Electrical  Tools  ana  Specialties, 
ring  concern  or  electrical  investors  for  the  manufacture  and  placing  on  the 

I^R AlVOr^  JSIII^  WI1>.VIV,  Am.  E.  E.,  Tramway  and  Cable  Engineer, 
1-71-7  ru  A    •  t    C4,      4.  Care  of  Prof.  THOS.  P  McQOVERN,  „  „k  i  ̂   i  u-  r. 1717  Cnadwick  Street,  South  Philadelphia,  Pa. 

USED  BY  EIGHTY  PER  CENT.  OP  STREET  RAILWAY  COMPANIES 

Watchman's  Improved 
Time  Detectors 

B.  IMNAUSER  &  GO. 
206  Broadway  New  York 

An  Absolutely  Reliable  Non=Magnetic  Watch 

^\  f — ^ 

The  Paillard  non-magnetic 
movement  is  proof  against 

'^-r^'^S.  electricity  in  any  form.  It 

\"^y't'  '-^^      relied  upon  to  furnish 
correct  time  wherever  used, 

g-^  Is  not  this  the  kind  of  a 
watch  you  are  looking  for  ? 

For  Descriptive  Circular, 
write 

A.  C.  BECKEN,  103  State  Street,  Cliicago,  III. 

SHOP  A/\D  ROAD  TESTI/NG  OF 

Dynamos  and  Motors. 
By  Eugene  C.  Parham,  B.  S.,and  John  C.  Shed.  ,  M.S. 

CONTENTS. 
Chapter  I. — Elements  of  the  Dynamo.  II.— Elements  of  the  Motor. 

III. — Ohm's  Law.  IV.— Measurement  of  Current.  V. — Measure- ment of  Electromotive  Force.  VI. — Measurement  of  Resistance. 
VII. — Measurement  of  Insulation.  VIII. — The  Series  Machine. 
IX. — Shunt  and  Compound- Wound  Machines.  X. — General  Tests 
of  Compound-Wound  Machines.  XI. — Compounding.  XII. — Mis- 

cellaneous Tests.  XIII.— Grounds  on  the  Line.  XIV. — Motor  Test- 
ing. Appendix. — Copper  and  iron  Wire  Data.  Fusing  Effects  of Currents.    Dynamo  Testing  Record. 

Cloth.    520  pages,  163  Illustrations.    Price  $2.50. 

This  work  is  the  outcome  of  a  sense  of  need  which  the  authors  keenly 
felt  while  engaged  lor  several  years  m  the  shops  and  on  the  testing 
floors  of  the  large  manufacturing  companies,  and  also  subsequently  in 
installation  and  general  road  work.  This  need  is  felt  by  the  college 
graduate  as  he  steps  from  the  plane  of  the  laboratory  and  lecture  room 
to  tlie  commercial  testing  tioor;  it  is  also  felt  bv  the  multitude  of  sta- 

tion managers  and  engineers,  who  find  the  hit-and-miss  methods  of  test- ing far  from  satisfactory.  The  present  work  has  a  twofold  object:  1.  To 
give  a  complete  theory  of  the  commercial  testing  fioor,  with  its  multi- 

tudinous applications  of  theory  to  practice.  2.  To  meet  the  growing 
demand  on  the  part  of  operating  companies  for  a  manual  that  shall 
enable  them  to  do  their  own  repair  work  and  consequent  testing.  To 
this  end  this  work  presents  such  tests  as  can  be  undertaken  without 
elaborate  or  expensive  instruments.  Part  1  is  devoted  to  fundamentai 
and  preliminary  conceptions.  Part  2  treats  of  the  testing  and  use  of 
instruments,  taking  up  Ohm's  law,  measurement  of  current,  E.  M.  F., resistance  and  insulation.  Part  3  constitutes  the  body  of  the  book,  and 
takes  up  in  detail  the  shop  and  road  tests  of  dynamos  and  motors,  in- 

cluding the  familiar  heat  test,  pumping  back,  compounding,  efficiency 
test,  etc.,  etc.  The  series,  shunt  and  compound-wound  machines  are taken  in  order,  and  the  circumstances  under  which  they  can  be  operated 
considered.  A  chapter  is  added  on  locating  faults  and  grounds,  which 
wil  be  of  particular  service  to  the  lighting  station  and  street  railway 
operator. Copies  of  this  or  any  other  street  railway  book  published  will  be  sent  by 

mail,  postage  prepaid,  to  any  address  in  the  world,  on  receipt  of  price. 

MCGRAW  PUBLISHING  COMPANY, 
BOOH  DEPARTMENT. 114  LIBERTY  STREET,  NEW  YORK. 

YOU    GArS    USB    A  HOSE 

to  clean 

EXPANDED  METAL  LOCHERS 

WITHOUT  THE  LEAST  INJURY  RESULTING 

No  material  used  for  building  LOCKERS  is  as  strong  or  as  durable 
as  EXPANDED  METAL.  It's  really  sheet  steel  cut  and  opened 
into  diamond  shaped  meshes  without  being  jointed  or  interwoven 
Our  booklet  gives  30U  reasons  why  they  should  be  placed  in  the 
car  houses  as  well  as  in  general  offices.  Write 

MERRITT  Sc  OO. 

1124  Ridge  Ave.  Philadelphia 



STREET  RAILWAY  JOURNAL. 

15 

PARKER  BALL  BEARING 

Trolley 

Stands 

They  arc  New  and 

It  Will  Pay  You  to 

Investigate  Them 

Thoroughly  

Noiseless  and  light,  easily  and  quickly  adjusted  for  tension.  Trolley 

wheels  will  last  four  times  longer  than  on  any  other.  Follows  all 

curves  easily.  Can 

be  used  with  one-half 

the  tension  of  any 

other  stand.  Will  pay 

for  itself  in  a  year  in 

the  saving  of  Trolley 

Wheels  and  Overhead 

Material.  ̂    ̂   ̂  

Largest  Stock  of 

Electric  Ry.  Supplies 

and  Construction 

Material  in  U.  S. 

WESTERN  ELECTRICAL 

SUPPLY  COMPANY  f  ri 



16 STREET  RAILWAY  JOURNAL. 

KINNEAR. 

STEEL  R.OLLING 
DOORS  8Li\d 
SHUTTERS 

SEND  FOR   CATALOGUE  "K." 

?SlI,p.r;Jr,SS;„,s..    The  KINNEAR  MFG.  CO; 
Chicijo,  1)2  Dark  Siteel.  COLUMBUS,  OHIO,  U.  S.  A. 

THE 

SPEER 

HIGH- 

GRADE' BRUSH 

The  Speer  "High-Grade"  Brush  has  been  adopted  by 
the  largest  rrianufacturers  of  this  and  foreign  countries. 

TRIAL  SAMPLES  ON  REQUEST. 

SPEER  CARBON  CO., 

ST.    MARYS,  PA. 

MANUFACTURERS  OF 

MOTOR  AND  GENERATOR  BRUSHES 

J 

We  sell  all  grades  of  Babbitt  with  the  under- 
standing if  not  found  entirely  satisfactory  we 

will  replace  with  other  Babbitt  free  of  charge 
or  refund  the  money.  This  guarantee  also 
holds  good  for  all  solders  we  manufacture. 

SAMUEL  BUTTER  &  CO., 

549  Atlantic  Ave.  and  25t-253  Congress  St., 

BOSTON,  MASS. 

Special 

Conductors' 

Safes..'.. 

FOR 

STREET  RAILWAYS 

Conductors  can  deposit  their 
returns  without  access  to  Safe 

Hade  in  Several  Sizes. 
In  use  on  over  loo  roads. 

Send  for  prices 
and  Catalogue. 

MORRISIRELAND 

SAFE  COMPANY 

64  Sudbury  Street 
BOSTON,     =     =  MASS. 

The  Hartman  Oil  Circuit  Breaker 

IS  THE  BEST  CAR  CIRCUIT  BREi^KER  OIN  TMB  MARKET 

The  tlartman  Circuit  Breai^er  Go. 
Send  for  Catalogue  and  Prices  Mansfield,  Ohio 

N  ARMATURE  WINDING  AND  IN  TME  REPAIRI/\G 

OF  DYNAMOS,  MOTORS,  ARC  LAMPS,  AND 

OTHER  ELECTRICAL  A/\D  LIGHTI/MG  APPARATUS, 

we  acknowledge  no  huperior.  We  have  ever}^  pre  requisite  for  high-grade 

work — the  best  quality  of  electrical  supplies,  the  most  modern  tools,  and 
skilled  workmen.  And  the  service  is  prompt.  Our  customers  are  always 

surprised  at  the  rapidity  with  which  we  make  repairs.  Give  us  a  trial  order 
to  show  what  we  can  do. 

DOUBLEDAY-HILL  ELECTRIC  CO. 
535  WOOD  STREET,  PITTSBURG,  PA. 
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Accountants  and  Auditors 
The  Audit  Co.  of  Illinois. 

Accumulators 
(See  Batteries,  Storage.) 

Advertising,  Street  Car 
Collier,  Barron  G. 
Kissam,  George  &  Co. 
Mulford  &  Petry  Co. 

Air-Brakes 
Christensen  Engineering  Co. 
Westinghouse  Air  Brake  Co. 
Westinghouse  Traction  Brake  Co. 

Air  Compressors 
Christensen,  N.  A. 

Aluminum 
Pittsburgh  Reduction  Co. 

Ambroin  Insulation 
*Ambroin-Werke. 
*Estler  Bros. 
Amusement  Attractions 
Armitage-Herschell  Co. Boom,  Maurice. 
Electric  Fountain  Co.  of  America. 
Herschell,  Spillman  &  Co. 
Ingersoll  Construction  Co. 

Arches,    Boiler    Door,    "  Steel 
Mixture" McLeod  &  Henry  Co. 

Architect 
King,  Guy. 

Armature  Lifts 
Ohio  Brass  Co. 
Van  Dorn  &  Button  Co. 

Armature  Winding 
(See  Repair  Work.) 

Automatic  Scales 
Richardson  Scale  Co. 

Automatic  Weiphing  Machinery Richardson  Scale  Co. 

"  Automotoneer  " Garton-Daniels  Co. 
Babbitt  Metal 

(See  Bearings.) 
Badges 
Mayer  &  Englund  Co. 
New  Haven  Car  Register  Co. 
Woodman,  R.,  Mfg.  &  Supply  Co. 

Bankers  and  Brokers 
Bonner  &  Co. 
Cameron  &  Co. 
Devitt,  Tremble  &  Co. 
Dumee,  Son  &  Co. 
Farson,  Leach  &  Co. 
Harris,  N.  W.,  &  Co. 
Hayes,  W.  J.,  &  Sons. 
Hillyer,  M.  P.,  &  Co. 
Moore,  Baker  &  Co. 
Otis,  Wilson  &  Co. 
Perry,  Coffin  &  Burr. Ristine  &  Conklin. 
Thompson,  Tenney  &  Crawford. 
Trask,  Spencer,  &  Co. 
Watson,  John  B. 

Bank  Notes,  Certificates,  Etc. 
Security  Bank  Note  Co. 

Batteries,  Storage 
•Chloride  Elec'l  Storage  Co., 
•Electrical     Power  Storage Ltd. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Helios  Upton  Co. 
National  Battery  Co. 
Willard  Storage  Battery  Co. 

Bearings 
Brady  Brass  Co. 
Brill,  J.  G.,  Co. 
ButtL-r,  Sam'l,  &  Co. •Glacier  Anti- Friction  Metal  Co. 
Lumen  Bearing  Co. 
Mayer  &  Englund  Co. 
Nuttall,  R.  D.,  Co. 
Ohio  Brass  Co. 

Ltd. Co., 

Phosphor  Bronze   Smelting  Co. 
Pittsburg  White  Metal  Co. Porter  &  Berg. 
Stuart-Howland  Co. 
Van  Dorn  &  Button  Co. 
Wendell  &  MacBuffie. 
Western  Electrical  Supply  Co. 

BeU  Cord 
(See  Cord,  Bell  and  Trolley.) 

Bells  and  Gongs 
Brill,  J.  G.,  Co. 
Cheswick  Mfg.  Co. 
General  Supply  Co. 
Harrington,  C.  J. 
Mayer  &  Englund  Co. Ohio  Brass  Co. 
Porter  &  Berg. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Blinds,  Car 
Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. Trolley  Vestibule  Shade  Co. 

Blowers 
American  Blower  Co. 
Sturtevant,  B.  F.,  Co. 

Boiler  &  Pipe  Coverings 
H.  W.  Johns-Manville  Co. 
Keasbey,  Robert  A. 

Boiler  Cleaners  ( Mechanical) 
Gem  Mfg.  Co. 
Lagonda  Mfg.  Co. 
Liberty  Mfg.  Co. 
Mechanical  IJoiler  Cleaner  Co. 

Boiler  Cleaning  Compounds 
Bearborn  Brug  &  Chemical  Wks. The  Ironsides  Co. 

Boilers 
Allis-Chalmers  Co. 
Babcock  &  Wilcox  Co. 

•Babcock  &  Wilcox,  Ltd. Bonner,  Wm.  T.,  &  Co. 
Bradley,  C.  H.,  Jr.,  &  Co. 
Cooper,  C.  &  G.,  Co. 
Edge  Moor  Iron  Co. 
Harrisburg    Foundry    &  Machine Works. 
Harrison  Safety  Boiler  Works. 
Heine  Safety  IJoiler  Co. 
•Musgravc  &  Sons,  Ltd. Phoenix  Iron  Works  Co. 
Pierce,  Frank  M.,  Eng.  Co. 
•Rowland,  B.  R.,  &  Co.,  Ltd. 
Stirling  Co.,  The. 

•Wallsend  Slipway  &  Engineering 
Co.,  Ltd. 

Westinghouse,    Church,    Kerr  & Co. 
Wetherill,  Robert,  &  Co. Wickes  Bros. 

Bonds,  Rail 
American   Electrical  Works. 
American  Steel  &  Wire  Co. 
Anderson,  A.  &  J.  M.,  Mfg.  Co, 
Brown,  Harold  P. 
Central  Erectric  Co. 
Chase-Shawmut  Co. •Estler  Bros. 
Falk  Co. 

•Forest  City  Electric  Co. General  Electric  Co. 
Harrington,  C.  J. 
Mayer  &  Englund  Co. Ohio   Brass  Co. 
Porter  &  Berg. 
Stuart  Howland  Co. 
Thomas,  Edw.  G. Wendell  &  MacDuffie. 
\\  rsU-rn   Electrical   Supply  Co. 

Brackets  and  Cross  Arms 
Anderson,  A.  &  J.  M.,  Mfg.  Co. 
Central  Electric  Co. 
Creaghead  Engineering  Co. 
Electric  Railway   Equipment  Co., 

Cincinnati. 
Harrington,  C.  J. 
Mayer  &   Englund  Co. Ohio  Brass  Co. 
Porter   &  Berg. 

Are  You  Planning 

An  Oiling  System? 

We  offer  a  wide  experience 

in  this  work  to  assist  you, 

furnishing  blue  prints,  prices 

and  other  information  upon 

request. 
The  oil  saving  efficiency  of 

our  Cross  Oil  Filters  is  well  known.  At 

least  50  per  cent,  saved  upon  your  oil  bills 

is  a  claim  which  has  been  attested  by  the 

experience  of  several  thousand  users. 

There  can  be  no  disappointment.  See 

that  your  engineer  or  contractor  installs  the 

Cross  Filter,  and  then  hold  us  responsible 

for  its  giving  perfect  satisfaction. 

Our  guarantee  as  the  largest  manufacturers 
of  oil  filters  in  the  world  means  something 

WE  INVITE  YOUR  INQUIRIES 

THE  BURT  MFG.  CO. 

AKRON,  OHIO,   U.  S.  A. 

Send  for 
Samples. 

SILVER  LAKE  WATERPROOFED  CORD 
FOR  ARC  LIGHT  AND  TROLLEY  CORD. 

SILVER  LAKE  CO., 
Boston,  Mass. 

TICKET  PUNCHES 

OUR  CAST  STEEL 
TICKET  PUNCHES 
are  almost  un- iversBLlIy  used 
for  caLncellinj 
trakfisfer  &nd 
other  tickets. 
WE  HANDLE  ALL  KINDS 

RAILWAY  SUPPLIES 

R.  WOODMAN  MFG.  &  SUPPLY  CO., 

6  3  Oliver  Street,  BOSTON,  MASS.,  U.  S.  A. 

ilOTAPE 

Not  a  rubber  friction  tape,  but  a  tape  coated  with  linseed  oil,  left 
slightly  tacky.  Ninety  limes  the  electrical  restivity  of  friction  tape. 
Send  for  samples  and  prices. 

MICA  INSULATOR  CO.,  ongmators, 
2  I  8  Water  St.,  New  York.  1  I  7  Lake  St.,  Chicago. 
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AT 

YOUR 

STATION 

Cut  No.  727.   Railway  Type  Station  Arrester, on  Marble  Base 

ALONG 

YOUR 

LINES 

Cut  No.  941 
Pole  Arrester  in  Wooden  Cover 

ON 

YOUR 

CARS 

Cut  No.  942 
Car  Arrester  in  Iron  Cover 

GARTOIN  ARRESTERS 

Will  give  you  better  protection  from  lightning  and 

more  of  it  than  any  arrester  that  hasn't  as  small  an 
air  gap  and  as  low  resistance  in  the  discharge  path. 

We  Guarantee  them  for  one  year,  when  used  in 

proper  numbers.  Buy  the  guarantee; it  costs  nothing. 

COMPLETE  CATALOGUE  ON  REQUEST 

Garton  -  Daniels  Co. 

KEOKUK,  IOWA.  U.  S.  A. 

Standard  Pole  &  Tie  Co. 
Stuart-Howland  Co. 
Walworth  Mfg.  Co. 
Wendell  &  MacDuffie. 

Brake  Handles 
Brill,  J.  G.,  Co. 
McGuire  Mfg.  Co. 
Ohio  Brass  Co. Porter  &  Berg. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Brake  Shoes 
Allston   Foundry  Co. 
American  Brake-Shoe  &  Foundry 

Co. 
Barbour-Stockwell  Co. 
Brill,  J.  G.,  Co. 
Car    Wheel    Trueing  Brake-Shoe 

Co. General  Supply  Co. Porter  &  Berg. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 
Wheel  Truing  Brake-Shoe  Co. 

Brakes,  Car 
Brill,  J.  G.,  Co. Christensen  Engineering  Co. 
General  Electric  Co. 
Peckham  Manufacturing  Co. 
Sterling-Meaker  Co. 
U.  S.  Steel  Co. 
Van  Dorn  &  Dutton  Co. 
Westinghouse  Air  Brake  Co. 
Westinghouse  Traction  Brake  Co. 

Bridges  and  Buildings 
American  Bridge  Co. 
Indianapolis  Switch  &  Frog  Co. 
Pennsylvania  Steel  Co. 

Brooms,  1  rack 
Brill,  J.  G.,  Co. 
Central   Electric  Co. 
Consolidated  Car  Fender  Co. 
Mayer  &  Englund  Co. Ohio  Brass  Co. 
Porter  &  Berg. 
Stuart-Howland  Co. 
Uniform  Steel  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Brushes.  Motor  and  Dynamo 
Central  Electric  Co. 
General  Electric  Co. 
Harrington,  C.  J. 
Le  Valley  Vitae  Carbon  Bruch  Co. 
Mayer  &  Englund  Co. Ohio  Brass  Co. 
Porter  &  Berg. 
Speer  Carbon  Co. Stuart-Howland  Co. 
Wendell  &  MacDuffie. 

Cable  and  Rope  Filler The  Ironsides  Co. 

Cables (See  Wires  and  Cables.) 
Car  Curtains  and  Shades 

( See   Curtains  and   Curtain  Fix- 
tures.) 

Car  House  Doors 
Kinnear  Mfg.  Co. 

Cars American  Car  &  Foundry  Co. 
Brill,  J.  G.,  Co. 

*British  Electric  Car  Co.,  Ltd. 
*Brush  Electrical  Engineering  Co. 
*Electric  Railway  &  Tramway  Car- 

riage Works,  Ltd. Hammond,  J.,  &  Co. 
Jackson  &  Sharp  Plant 
.Tewett  Car  Co. 
Jones,  J.   M.,  Sons. 
Koppel,  Arthur. Kuhlman,  G.  C,  Car  Co. 
Laclede  Car  Co. 
Laconia  Car  Co.  Works. 
St.  Louis  Car  Co. 
Stephenson,  John,  Co. 

Cast  Welded  Joints Falk  Co. 
Harrington,  C.  J. 
Heil  Rail-Joint  Welding  Co. 
Lorain  Steel  Co. 
Wendell  &  MacDuffie. 
Wharton,  Wm.,  Jr.,  &  Co. 

Castings 

Atha,  Benj.,  &  Co. Christensen  Engineering  Co. Falk  Co. 
Laconia  Car  Co.  Works. 
Lorain  Steel  Co. 
New  York  Switch  &  Crossing  Co. 
Ohio  Brass  Co. 
Phosphor   Bronze    Smelting  Co., Ltd. 
Star  Brass  Works. 
Uniform  Steel  Co. 
U.  S.  Steel  Co. 
Wendell  &  MacDuffie. 
Wharton,  Wm.,  Jr.,  &  Co. 

Cliains  (Standard  and  Special) 
Aultman  Co. 
Jeffrey  Mfg.  Co. 

Chemists    ( Manufacturing  and Analytical) 

Dearborn  Drug  &  Chemical  Wks. 
Circuit  Breakers 
'British  Thomson-Houston  Co. Central  Electric  Co. 
Condit,  S.  B.,  Jr.,  &  Co. Cutter  Co. 
Electric    Ry.    Equipt.    Co.,  Cin- cinnati. *Ferranti,  Ltd. 

General  Electric  Co. 
Garton-Daniels  Co. Harrington,  C.  J. 
Hartman  Circuit  Breaker  Co. 
H.  W.  Tohns-Manville  Co. 

*Kelvin  &  James  White,  Ltd. 
Mayer  &  Englund  Co. *Nadler  Bros.  &  Thompson. 
Ohio  Brass  Co. 
Porter  &  Berg. 
Stuart-Howland  Co. 
Western  Electrical  Supply  Co. 

Clocks,  Electric Imhauser,  E.,  &  Co. 

Clusters,  Wireless Benjamin  Elec.  Mfg.  Co. 
Clutches Allston  Foundry  Co. 
Coal  Handling  Machinery 

(See  Conveyors.) 
Commutators  and  Commutator Bars 

Central   Electric  Co. 
Elliott  Bros.  Electric  Co. 

*  Forest   City   Electric  Co. 
General  Electric  Co. Harrington,  C.  J. 
Homer  Commutator  Co. 
Maver  &  Englund  Co. 
Ohio  Brass  Co. 
Porter  &  Berg. 
Stuart-Howland  Co. 
Van  Dorn-Elliott  Electric  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Condensers 
Alberger  Condenser  Co. Allis-Chalmers  Co. 
Bulkley,  Henry  W. 
Conover  Mfg.  Co. 
Cosmopolitan  Power  Co. Goubert  Mfg.  Co. *Mirrlees-Watson  Co.,  Ltd. 
Taunton  Locomotive  Mfg.  Co. 
Westinghouse,  Church,  Kerr&  Co. Wheeler  Condenser  &  Ene.  Co. 
*Worthington  Pumping  Eng.  Co. 

Conduits 
Camp,  H.  B.,  Co. Harrington,  C.  J. 
National  Conduit  &  Cable  Co. 
Scranton   Fire  Brick  &  Conduit 

Co. 
Standard  Vitrified  Conduit  Co. 

Conductor's  Vestlette Bellamy  Vestlette  Mfg.  Co. 
Contractors 
Archbold-Brady  Co. 
Arnold  Elec.  Power  Station  Co. 
'British  Electric  Traction  Co.  Ltd. 
'Blackwell,  Robt.  W.,  Co.,  Ltd. 
'British  Thomson-Houston  Co. 
Columbia  Construction  Co. 
Converse,  E.  H.,  &  Co. 
Creaghead  Engineering  Co. 
CuUen,  Wm.  A. 'Dick,  Kerr  &  Co.,  Ltd. 
Electrical  Installation  Co. Falk  Co. 'Ferranti,  Ltd. 

Gest,  Guy  M. 
Kohler  Brothers. 
Ley,  Fred  T.,  &  Co. 
MacAfee,  John  Blair. 'Maschinenfabrik  Oerlikon. 
Pepper  &  Register. Pierce,  Frank  M.,  Eng.  Co. 
Railways  &  Light  Co.  of  America. Sanderson  &  Porter. 
Sargent  &  Lundy. 
Saxton,  E. 

*Scott,  Ernest,  &  Mountain,  Ltd. Serrell,  Lemuel  W. 
SheafT  &  Jaastad. 'Siemens  Bros.  &  Co. 
Smethurst  &  Allen. 
Summers,  L.  L.,  &  Co. 
Tennis  Bros.  Co. 
Townsend,  Reed  &  Co. 
Walworth  Mfg.  Co.  v Watson,  John  B. 
Wendell  &  MacDuffie. 
Weston  Brothers. 
Wharton,  Wm.,  Jr.,  &  Co. 
White,  T.  G.,  &  Co. 

'White,  J.  G.,  &  Co.  Ltd. 
Controllers 'British  Thomson-Houston  Co. 

General  Electric  Co. 
'Maschinenfabrik  Oerlikon. 
Westinghouse  Electric  &  Mfg.  Co. 
*Witting  Bros.,  Ltd. 

Controller  Parts 
H.  W.  Johns-Manville  Co. 
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Controller  Regulators. Garton-Daniels  Co. 
New  Haven  Car  Register  Co. 

Conveyors.  Coal  &  Ashes 
Aultman  Co. 
Brown  Hoisting  Machinery  Co. Exeter  Machine  Works. 
Jeffrey  Mfg.  Co. 
Koppel,  Arthur. 
Link-Belt  Engineering  Co. 

*Mirrlees-Watson  Co.,  Ltd. 
Northern  Engineering  Works. 
Robins  Conveying  Belt  Co. 
Steel  Cable  Engineering  Co. 

Cooling  Towers 
Alberger  Condenser  Co. 
Wheeler   Condenser   &  Engineer- 

ing Co. 
*Worthington  Pumping  Eng.  Co. 

Cord,  BeU  and  Trolley 
Brill,  J.  G.,  Co. 
Central  Electric  Co. 
Harrington,  C.  J. 
Mayer  &  Englund  Co. 
New  Haven  Car  Register  Co. 
Ohio  Brass  Co. 
Porter  &  Berg. 
Samson  Cordage  Works.  * 
Silver  Lake  Co. 
Stuart-Howland  Co. 
Wendell  &  MacDufBe. 

Cotton  Duck 
Boyle,  John,  &  Co. 

Couplers,  Car St.  Louis  Car  Co. 
Van  Dorn,  W.  T.,  Co. 

Cranes,  Traveling 
Brown  Hoisting  Machinery  Co. 
Northern  Engineering  Works. 

Cross  Arms 
(See  Brackets.) 

Cross-Overs,  Portable 
Pennsylvania  Steel  Co. 
Wharton,  Wm.  Jr.,  &  Co. 

Crossings,  Frogs   and  Switches 
(Track) American  Frog  &  Switch  Co. 

American  Electric  Switch  Co. 
*Askham  Bros.  &  Wilson,  Ltd. Barbour-Stockwell  Co. 
Cleveland  Frog  &  Crossing  Wks. 
Elliot  Frog  &  Switch  Co. Falk  Co. 
Indianapolis  Switch  &  Frog  Co. 
Koppel,  Arthur. Lorain  Steel  Co. 
New  York  Switch  &  Crossing  Co. 
Paige  Iron  Works. 
Pennsylvania  Steel  Co. 
Uniform  Steel  Co. 
Weir  Frog  Co. 
Wharton,  Wm.  Jr.,  &  Co. 

Curtains  and  Curtain  Fixtures 
American  Car  &  Foundry  Co. 
Brill,  J.  G.,  Co. 
Chase,  L.  C,  &  Co. Curtain  Supply  Co. 
Edwards,  O.  M.,  Co. 
Hale  &  Kilburn  Mfg.  Co. 
Pantasote  Co. 
Trolley  Vestibule  Shade  Co. 

Derailing  Devices American    Frog   &    Switch  Co. 
Ohio  Brass  Co. 

Detective  Service 
Drummond's  Detective  Agency. 

Doors,  Car 
Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Doors,  Steel  Rolling 
Kinnear  Mfg.  Co. 

Drill  Grinders 
Wilmarth  &  Morman  Co. 

Drills,  Track 
*Estler  Bros. 
Dynamos 

(See  Generators.) 
Economizers 

Broomell,  Schmidt  &  Steacy  Co. 
Green  Fuel  Economizer  Co. 
Westinghouse  Machine  Co. 

Electric  Brakes 
General  Electric  Co. 

Elecrical  Testting 
Lamp  Testing  Bureau. 

Elevating  Machinery 
(See  Conveyors.) 

Engineers  (Consulting) 
Baker,  W.  E.,  &  Co. 
Barstow,  W.  S. 
Blood  &  Hale. 
Burch,  Edw.  P. 
Chapman,   C.  A. 
Coleman,  Jilson  J. 
Converse,  E.  H.,  &  Co. 
Crump.  R.  L. 
Engstrom,  Axel  H. 
Ford,  Bacon  &  Davis. 
Frink  St  Hazen. 

Heggem,  Alfred  G. Hollingsworth,  L.,  Jr. 
Humphrey,  Henry  H. 
Kitfield,  E.  H. 
Lundie,  John. 
Pierce,  Richardson  &  Neiler. 
Roberts,  E.  P.,  &  Co. 
Sargent  &  Lundie. 
Sheaff  iSi  Jaasted. 
Strauss,  Herman  A. 
Tingley,  R.  H.,  Co. 
Watson,  John  B. 
Weston  Brothers. 

White,  J.  G.,  &■  Co. Whitted,  Thos.  B. 
Engineers,  Contracting 

(See  Contractors.) 
Engines,  Gas 
'British     Westinghouse     Elec.  & 

Mfg.  Co.,  Ltd. 
Westinghouse   Machine  Co. 

Engines,  Steam 
♦Allen,  W.  H.,  Son,  &  Co. Allis-Chalmers  (_o. 
American  Blower  Co. 
Baker  Engine  &  Machine  Co. Ball  &  Wood  Co. 
*Blackwell  Robt.  W.,  &  Co.,  Ltd. Bradley  Manufacturing  Co. 
♦British     Westinghouse     Elec.  & 

Mfg.  Co.  Ltd. Brown,  C.  H.,  &  Co. 
Brown-Corliss  Engine  Co. 

*Brush  Electrical  Engineering  Co. 
♦Clarke,  Chapman  &  Co. 
Cooper,  C.  &  G.,  Co. ♦Ferranti,  Ltd. 
Harrisburg   Foundry    &  Machine 

Co. Hooven,   Owens,   Rentschler  Co. 
.♦Maschinenfabrik  Oerlikon. 
Mcintosh,  Seymour  &  Co. 
♦Musgrave  &  Sons,  Ltd. Phoenix  Iron  Works  Co. 
Pierce    Frank  M.,  Eng.  Co. 
Providence  Engineering  Works. 
♦Robey  &  Co.,  Ltd. 
Russell   Engine  Co. 
♦Stewart,  D.  &  C,  Co.,  (1902)  Ltil. St.  Louis  Iron  &  Machine  Works. 
Sturtevant,  B.  F. ,  Co. ♦Tosi,  Franco. 
♦Wallsend  Slipway  &  Engineering Co.,  Ltd. 
Westinghouse  Machine  Co. 
Wetherill,  Robert,  &  Co. 
♦Willans  &  Robinson,  Ltd. ♦Yates  &  Thom. 

Exhaust  Heads 
Burt  Mfg.  Co. 
Sturtevant,  B.  F.,  Co. 

Fans,  Steam  and  Electric 
American  Blower  Co. 
Sturtevant,  B.  F.,  Co. 

Fare  Registers 
' 'iee  Registers,  Fare.) 

Feedwater  Heaters 
(See  Heaters,   Feed- water. ) 

Fenders  and  Guards 
Baltimore  Car  Wheel  Co. 
Brill,  J.  G.,  Co. Consolidated  Car  Fender  Co. 
General  Supply  Co. 
Graf  Automatic  Life-Saving  Fen- 

der, The. Harrington,  C.  J. 
Hunter  Automatic  Fender  Co. 
Mayer  &  Englund  Co. 
McGuire  Mfg.  Co. 
Parmenter,  George  A. 
Peckham  iVifg.  Co. 
Western  Electrical  Supply  Co. 

Files  and  Filing  Cabinets Art  Metal   Construction  Co. 
Filters 

Burt  Mfg.  Co. 
Liberty  Manufacturing  Co. 

Fire  Box  Blocks  (Tongued  and 
Grooved,  "  Steel  Mixture  " ) 

McLeod  &  Henry  Co, 
Fireproof  Doors  and  Shutters Kinnear  Mfg.  Co. 
Fire  iroof  Paint 

Wisconsin  Graphite  Co. 
Forges 

Sturtevant,  B.  F.,  Co. 
Fountains,  Electric 

Electric  Fountain  Co.  of  America. Frogs 

(See  Crossings,  Frogs  &  Switches.) 
Frogs,  Car  Replacing Ohio  Brass  Co. 
Fuses 

Central  Electric  Co. 
Chase-Shawmut  Co. 
D.  &  W .  Fuse  Co. 
H.  W.  Jolins-Manville  Co. 
Mayer  &  Englund  Co. 

Gaskets 
Peerless  Rubber  Mfg.  Co. 

.THE 

Get  huj-y  With 

Your  Thinker 

How  mucli  time  and  trouble  do  you  take  in 

the  selection  of  your  motors,  dynamos,  etc.? 

How  much  time  do  you  devote  to  the  selec- 
tion of  POLES? 

Of  what  use  are  the  motors  if  you  have  poor 

poles  that  will  not  hold  up  your  power  cable  ? 

It  is  worth  thinking  about.  Let  us  tell 

you  about  our  poles. 

THE  STANDARD  POLE 

&  TIE  CO. 

500  VENEZUELA   BLDQ.,  NEW  YORK  CITY 

BRANCH  OFriCBS 
Wilmington,  IN.  C.  Broolisville,  Pla. 
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THE  TRENTON  TROLLEY  WAGON 
AND  THE 

TRENTON  AUTOMOBILE  TOWER  WAfiON 

For 

Lightness, 
Conven- 
ience, 
Ease  of 

Operation, 
Safety, 
Durability, 
Low  Cost 
of  Mainte- 
nance, 
Simplicity 
and  High- 
Grade  Con- 
struction, 

they  have 
no  equal. 
Circulars 
and  prices 
on  applica- 
tion. 

Derselbe  Trolley-Wagon  ist  bereits  auf  alien  Haupt-Strasoenbahn- 
systemen     Amerikas  eingefuhrt. 

Este  Wagon  ha  sido  adaptado  per  las  principales  lineas  en  America. 

J.  R.  McCARDELL  &  CO. 

Patentees  and  Sole  Manufacturers 

CLASSIFIED  DIRECTORY— Continued. 

PATTEN  MOTOR  LIFT 
For  use  in  Car  House  Pits.    One  man  can 

handle  motor  with  ease. 
In  use  on  the  Boston  &  Northern  R.  R., 
and  many  others.  Write  for  Circular.    .    .  . 

78  Lafayette  St.,      =     SALEM,  HASS.,  U.  S.  A. 

R.  N,  BAYLIE6,  PRES.  W.  W.  FOSTER,  TREA3.  EUGENE  H.  FARR,  SeC.  &  MA-^AGER. 

The  Farr  &  Foster  Company 

156  East  Jackson  Bealevard,  Chicago,  ill. 
PHONE  HARRISON  1744 

Manufacturers  of  RAILWAY  TICKETS  and  TICKET  CASES 
Dealers  in  OFFICE  and  STATION  SUPPLIES 

Gates,  CaJ* Bliss,  R.,  Mfg.  Co. 
Brill,  J.  G.,  Co. 

Gates,  Railway  Crossing 
Buda  Fdy.  S:  Mfg.  Co. 

Gears  and  Pinions 
I'.liss,  E.  VV.,  Co. 
Central  Electric  Co. 
Ealk  Co. 
General  Electric  Co. Harrington,  C.  J. 
Horsburj^h  &  Scott. Lorain  Steel  Co. 
Mayer  &  Englund  Co. New  Process  Raw  Hide  Co. 
Nuttall,  R.  D.,  Co. 
Ohio  Brass  Co. 
Porter  &  Berg. 
Stuart-Howland  Co. 
Uniform  Steel  Co. 
U.  S.  Projectile  Co.,  E.  W.  Bliss 

Co.,  successors. Van  Dorn  &  Dutton  Co. 
Wendell   &  MacDuffie. 
Western  Electrical  Supply  Co. 

Generators 
T.lackwcll,  Robt.  W.,  &  Co.,  Ltd. 

'British     Westinghouse     Eiec.  & 
Mfg.  Co.,  Ltd. *  British  Thomson-Houston  Co. 

*  Brush  Electrical  Engineering  Co. Christensen  Engineering  Co. 
*Clarke,  Chapman  &  Co. 
Crocker-Wheeler  Co. 

*l)ick,  Kerr  &  Co.,  Ltd. 'T'erranti,  Ltd. 

General  Electric  Co. 
'Scott,   Ernest,  &  Mountain,  Ltd. 
Westinghouse  Electric  &  Mfg.  Co. 
•Witting  Bros.,  Ltd. 

Gongs,  Car (See  Bells  and  Gongs.) 
Grates 
Green  Engineering  Co. 

Grease  Cups 
Crane  Co. 
Limkcnlieimcr  Co. 

Grease  and  Oils 
(See  Lubricants.) 

Headlights 
Brill,  J.  G.,  Co. 
Crouse-Hinds  Electric  Co. 
Globe  Electric  Manufacturing  Co. 
St.  Louis  Car  Co. 

Heaters,  Car 
Baker,  Wm.  C. 
Brill,  J.  G.,  Co. 
Consolidated   Car  Heating  Co. 
(iold  Car  Heating  &  Ltg.  Co. 
H.  W.  Johns-Manville  Co. McGuire  Mfg.  Co. 
Safety   Car   Heating   &  Lighting 

Co. Simplex  Electric  Heating  Co. 
Smith,   Peter,   Heater  Co. 

Heaters  and  Purifiers,  Feedwater Allis-Chalmers  Co. 
*Babcock  &  Wilcox,  Ltd. 
Broomell,  Schmidt  &  Steacy  Co. 
Green  Fuel  Economizer  Co. 
Goubert  Manufacturing  Co.,  The 
Harrison  Safety  Boiler  Works. 
Hoppes  Manufacturing  Co. Stilwell-Bierce  &  Smith-Vaile  Co. 
Taunton  Locomotive  Mfg.  Co. 
Wheeler  Condenser  &  Eng.  Co. 
Whitlock  Coil  Pipe  Co. 
*Worthington  Pumping  Eng.  Co. 

Heating  and  Ventilating  Apparatus American  Blower  Co. 
Sturtevant.  B.  p.,  Co. 
Webster,   Warren,   &  Co. 

Hoists 
Brown  Hoisting  Machinery  Co. 
Northern  Engineering  Works. 

Hose  Bridges 
Ohio  Brass  Co. 

Injectors Lunkenheimer  Co. 

Instruments,  Measuring  and  Test" 

ing 

Bristol  Co. 
Central  Electric  Co. 
Cutter  Co. 

•Elliott  Bros. 

General  Electric  Co. Harrington,  C.  J. 
*  Kelvin  &  James  White,  Ltd. 
Keystone     Electrical  Instrument 

Co. 
*Nalder  Bros.  &  Thompson. 
Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Electrical  Instrument  Co. 

Insulating  Compounds 
Johns-Manville  Co. 
Pittsburgh  Insulating  Co. Standard  Paint  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Insulators,  Third  Rail 
Reconstructed  Granite  Co. 

Insulators,  Trolley 
(See  Line  Material.) 

Inventions,   Perfected   and  De- veloped 

Peters,  G.  D.,  &  Co. 
Tacks,  Car  Replacing 

Duff  Manufacturing  Co. General  Supply  Co. 
Ohio  Brass  Co. 
Watson-Stillman  Co. 

Joints,  Rail Atlas  Railway  Supply  Co. 
Continuous     Rail  -  Joint    Co.  of America. 
Harrington,  C.  J. 
Pennsylvania  Steel  Co. 
Uniform  Steel  Co. 
Weber  Railway  Joint  Mfg.  Co. 
Wendell  &  MacDuffie. 
Wharton,  Wm.,  Jr.,  &  Co. 

Laughing  Gallery 
Ingersoll  Construction  Co. 

Lamps,  Arc  and  Incandescent 
Anderson,  A.  &  J.  M.,  Mfg.  Co. 
Central  Electric  Co. 
General  Electric  Co. 
*Internation'l   Elec'l  Engineer'g  Co. 
Mayer  &  Englund  Co. New  York  &  Ohio  Co. Porter  &  Berg. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Lamp  Testing 
Lamp   Testing  Bureau. 

Lighting,  Car Consolidated  Car  Heating  Co. 
Gold  Car  Heating  &  Lighting  Co. 
Safety  Car  Heating& Lighting  Co. 

Lightning  Arresters •British  Thomson-Houston  Co. *Estler  Brothers. 
Garton-Daniels  Co. 
General  Electric  Co. 
Mayer  &  Englund. Ohio  Brass  Co. Porter  &  Berg. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. Western  Electrical  Supply  Co. 
Westinghouse   Electric  &  Mfg.  Co. 

Line  Material *Ambroin-Werke. 
Anderson,  A.  &  J.  M.,  Mfg.  Co. 
Billings  &  Spencer  Co. 

*BIackwell,  Robt.  W.,  &  Co.,  Ltd. 
•British  Thomson-Houston  Co. 
Brookfield  Glass  Co. 
Central   Electric  Co. 
Creaghead  Engineering  Co. *Dick,   Kerr  &  Co.,  Ltd. 
Electric  Ry.  Equipt.  Co.,  Cincin- 

nati. 

•Electric  Tramway  Equipment  Co. •Estler  Brothers. 
Eureka  Tempered  Copper  Work?. 
General  Electric  Co. General  Supply  Co. Harrington,  C.  J. 
H.  W.  Johns-Manville  Co. Locke   Insulator  Mfg.  Co. Macallen,  W.  T.  C,  Co. 
Mayer  &  Englund  Co. Ohio  Brass  Co. Porter  &  Berg. 
Sheridan,  J.  F. 
Stuart-Howland  Co. 
Thomas,  R.,  &  Sons,  Co. 
Wendell  &  MacDuffie. 

Every  Genuine  Roller  has  the  name  of  manufacturer, 
STEWART  HARTSHORN,  In  script  on  label. 

Special  rollers  for  street  and  steam  railway  cars. 
Brackets  suitable  for  all  classes  of  fittings. 
Used  all  over  the  world  wherever  cars  are  run. 

STEWART  HARTSHORN  CO. 

NEW  YORK,  7  Lafayette  Place.     0"'"  and  Factory, CHICAQO.  255=257  Wabash  Ave.       E.  NEWARK,  N.  J. 
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You  Will  Never  T{esret, 
BUYING  A 

LEONHARDT 

I^ElVOiyiNGTOW^f^  WAGON, 

ILJ  1  llLi  X  l\J^  J.  QuiCKLYOPERATED 

INSULATION  ALWAYS  PLRFECT. 

Av    SEE  TOOL  COMPARTMENTS. 

CLASSIFIED  DIRECTORY— Continued. 
Western  Electrical  Supply  Co. 
*Witting  Bros.,  Ltd. 

Lockers 
Merritt  &  Co. 

Lock  Nuts 
Columbia  I-ock  Nut  Co. 
National  Elastic  Nut  Co. 
Spiral  Nut  Lock  Co. 
Weber  Railway  Joint  Mfg.  Co. 
Wharton,  Wm.,  Jr.,  &  Co. 

Locomotives,  Electric 
Baldwin  Locomotive  Works. 

•British  Thomson-Houston  Co. 
Brill,  J.  G.,  Co. 
Rurnham,  Williams  &  Co. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Koppel,  Arthur. 
McGuire  Mfg.  Co. 
Westinghouse  Electric  &  Mfg.  Co. 

Lubricators 
Crane  Co. 
Lukenheimer  Co. 
Siegrist  i^ubricator  Co. 

Lubricants 
Harrington,  C.  J. 
The  Ironsides  Co. 
Wisconsin  Graphite  Co. 

Machinery  and  Machine  Took 
Watson-Stillman  Co. 
Wendell  &  MacDuffie. 
Wilmarth  &  Morman  Co. 

Magnesia  Sections 
Keasbey,  Robert  A. 

Mechanical  Draft 
American  Blower  Co. 
Sturtevant,  B.  F.,  Co. 

Merry-Go-Rounds 
Armitage-Herschell  Co. 

Metal,  Anti-Friction 
(See  Bearings.) 

Metallic  Paint 
Wisconsin  Graphite  Co. 

Mica 
American  Mica  Co. 
Munsell,  Eugene,  &  Co. 
Sills-Eddy  Mica  Co. 

Micanite 
Mica  Insulator  Co. 

Miniature  Railways 
Armitage-Herschell  Co. 

Motors.  Electric 
*British  Thomson-Houston  Co. 
'British     Westinghouse     Elec.  & Mfg.  Co.,  Ltd. 
*  Brush  Electrical  Engineering  Co. Christensen  Engineering  Co. 
Crocker-Wheeler  Co. 
*Delachaux,  C. 
*Dick,  Kerr  &  Co.  Ltd., General  Electric  Co. 
Lorain  Steel  Co. 

*Maschinenfabrik  Oerlikon. 
*Scott,  Ernest,  &  Mountain,  Ltd. Sturtevant,  B.  F.,  Co. 
'Syndicate  Franco-  American. Westinghouse  Electric  &  Mfg.  Co. 
'Witting  Bros.,  Ltd. 

Motor  Lifts 
Ohio  Brass  Co. 
Patten,  Paul  B. 
Van  Dorn  &  Dutton  Co. 

Office  Furniture 
Art  Metal  Construction  Co. 

Oils 
(See  Lubricants.) 

Oil  Cups 
Lunkenheimer  Co. 

Oiline  System 
Lunkenheimer  Co. 
Siegrist  Lubricator  Co. 
'Wallsend  Slipway  &  Engineering Co.,  Ltd. 

Overhead  Trolley  J^quipments 
(See  Line  Material.) 

Packing 
Bestosking  Pack'g  &  Supply  Co. Johnson  Compound  &  Supply  Co. 
Peerless  Rubber  Mfg.  Co. 

Paints,  Insulating 
Detroit  Graphite  Mfg.  Co. 
H.  W.  Johns-Manville  Co. 
Johnson    Compound    and  Supply 

Co. Standard  Paint  Co. 
Sterling  Varnish  Co. 

Paints,  Preservative 
Wisconsin  Graphite  Co. 

Paints  and  Varnishes 
Forest  City  Paint  &  Varnish  Co. 
Masury,  John  W.,  &  Son. Standard  Paint  Co. 

Pantasote 
Pantasote  Co, 

Panels 
Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Patent  Attorneys 
Rosenbaum,  Wm.  A. 
Straley,   Ilasbrouck  &  Schloeder 

Phosphor  Bronze 
Electric   Railway   Equipment  Co, Cincinnati. 
Phosphor  Bronze  Smelting  Co. 

Pipe  Joint  Paste Wisconsin  Graphite  Co. 
Pipe,  Wrought  Iron  and  Steel *Aiton  &  Co. 

Best  Mfg.  Co. 
Clow,  James  B.,  &  Sons. Crane  Co. 
Walworth  Mfg.  Co. 

Platforms,  Car 
Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Pole  Paints 
Forest  City  Paint  &  Varnish  Co. 

Poles,  Metal 
l-lectric  Railway  Equipment  Co., Cincinnati. 
Walworth  Mfg.  Co. 

Poles  and  Ties,  Wooden 
Advance  Lumber  Co. 
liaxter,  G.  S.,  &  Co. 
Beidler,  Francis,  &  Co. 
Eccleston  Lumber  Co. 
Fowler- Jacobs  Co. 
Holcomb-Lobb  Co. 
Huebel,  C.  J.,  Co. 
McCaffrey,  Thos. 
Maltby  Lumber  Co. 
Maus,  H.  H.,  &  Co. 
Porter  &  Berg. 
Standard  Pole  &  Tie  Co. 
Strock,  S.  C. 
Valentine-Clark  Co. 

Poles,  Trolley 
(See  Trolley  Poles.) 

Polish,  Metal 
Hoffman,  G.  W. 

Power  Transmission  Machinery Aultman  Co. 
Jeffrey  Mfg.  Co. 

Presses,  Hydraulic  Wheel 
Watson-Stillman  Co. 

Printing,  Bank  Notes,  Etc. 
Farr  &  Foster  Co. 
Poole  Bros. 
Security  Bank  Note  Co. Pulleys 
Allston  Foundry  Co. Pumps 

Alberger  Condenser  Co. 
'Clarke,  Chapman  &  Co. 
'Scott,  Ernest,  &  Mountain,  Ltd. Stilwell-Bierce  &  Smith-Vaile  Co. 'VVeir,  G.  &  J. 
'Worthington   Pumping   Eng.  Co. 

Punches,  Ticket 
'Bell  Punch  &  Printing  Co. Farr  tS:  Foster  C  o. 
New  Haven  Car  Register  Co. 
Poole  Bros. 
Sayre,  L.  A.,  &  Co. 
Woodman,  R.,Mfg.  &  Supply  Co. 

Purifiers,  Feedwater 
(See  also  Heaters  and  Purifiers.) 
Kennicott  Water  Softener  Co. 

Purifiers.  Oil 
Burt  Mfg.  Co. 
Harrison  Safety   Boiler  Works. 
Liberty  Manufacturing  Co. 

Rail  Bonds 
(See  Bonds,  Kails.) 

Rail  Joint  Testing  Instrument 
♦Kelvin  &  Jas.  White,  Ltd. 
Mayer  &  Englund  Co. 

Rail  Joints 
(See  Joints,  Rail.) 

Rails 
'Askham  Bros.  &  Wilson,  Ltd. 
Barbour-Stockwell  Co. 
•Dick,  Kerr  &  Co 
'Hadfield's  Steel  Foundry  Co. 
Koppel,  Arthur. Lorain  Steel  Co. 
Pennsylvania  Steel  Co 
Wharton,  Wm.  Jr.,  &  Co. 

Rails,  Second  Hand 
(  Src  pases  87-95.) 

Rattan  for  Sweepers 
American  Car  Seat  Co. 
Brill,  J.  G.,  Co. Consolidated  Car  Fender  Go. 
Hale  &  Kilburn  Mfg.  Co. 
Harrington,  C.  J. 
Heywood  Bros.  &  Wakefield  Co. 
Mayer  &  Englund  Co. Ohio  Brass  Co. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 

C.  I.  Pipe  Cutting  Shops  in 
the   JSew    Clow  Building. 

The  basement  covering  17,800  sq.  feet  and 

15  feet  high  is  devoted  to  Pipe,  Fittings  and 

Street  Work. 
Heaters,  Tools,  Brass  and  Plumbing  Goods 

on  other  floors. 
Shipments  from  Chicago  or  Ohio  Works. 

Send  for  Calaloguc  S. 

JAMES  B.  CLOW  &  SONS 

FRANKLIN  AND  HARRISON  STS.,  CHICAGO 

149  BROADWAY,  NEW  YORK 
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We  Don't  Guess 
We  Know  That  With  a 

NEW  YANKEE 

DRILL  GRINDER 

In  your  shop  you  will  save  more  dollars  in  a 
year  than  with  any  other  tool. 
You  are  constantly  using  drills  in  your  shop 

and  also  on  track.  Why  not  have  them  ground 
]3erfect  and  right  ?  More  and  better  work  is 
ihe  resvilt.  (We  make  30  styles.)  This  is  the 
only  machine  that  does  not  require  adjust- 

ments for  centering  the  drill.  Simple  as  A  B  C. 

Wllmorth  &  Mormon  Co. 

152  CANAL  ST.,  GRAND  RAPIDS,  MICH. 

CLASSIFIED  DIRECTORY— Continued. 

...OUR... 

Air  Compressors 
ARE  THE  MOST 

Economical,  Efficient 

and  Compact 
MACHINES     ON     THE  MARKET 

Write 'for  Catalogue  No.  13 

N.  A.  CHRISTENS  EN 

1212--12I7    Herman     Building,  Milwaukee 

If  you  waul  au  article  that  will  repeat  itselC,  try 

U.  S.  METAL  POLISH 
For  polishing  all  kinds  of  metals.   Sold  by  Dealers.    Samples  free. 

3  07.. box,  IOC.  5  lb.  pail,  $1.  Ceo.W.  Hoffman, Mfr..  295 E  Washington  St.,  IndiinapoHi,  Ind. 

Sterling  Extra  Insulating  Varnish 
STERLING  EXTRA  BLACK  FINISHINU  VARNISH 

STERLING  BLACK  AIR  DRYING  VARNISH 
STERLING  BLACK  CORE  PLATE  VARNISH 

THE  STERLING  VARNISH  CO..  Pittsburgh,  Pa.,  U.S.A. 

WHEN  WRITING  TO  ADVERTISERS 
In  the  Street  Railway  Journat,  you  will  confer  a  f;ivor 
on  both  publisher  and  advertiser  by  mentioning  this  paper. 

Reconstructed  Granite 
Reconstructed  Granite  Co. 

Registers,  Fare Allison,  Giles  S. 
*Bell  Punch  &  Printing  Co. 
International  Register  Co. 
Mayer  &  Englund  Co. 
New  Haven  Car  Register  Co. 
Railway  Register  Mfg.  Co. 
Sterling-Meaker  Co. St.  Louis  Register  Co. 

Repair  Work Cleveland  Armature  Works. 
Elliott  Bros.  Electric  Co. 
Doubleday-Hill  Elec.  Co. 
Rossiter,  MacGovern  &  Co. Van  Dorn  EIliott  Elec.  Co. 
Wendell  &  MacDuifie. 

Rcplacers,  Car Wendell  &  MacDuffie. 
Resistances *Ferranti,  Ltd. 

Rolling  Doors  and  Shutters Kinnear  Mfg.  Co. 
Roofing,  Car 

H.  W.  Johns-Manville  Co. 
Sjoberg,  J.  P.,  &  Co. 

Roofing  Paint 
Wisconsin  Graphite  Co. 

Rope,  Wire (See  Cables.) Safes 
Morris-Ireland  Safe  Co. 

Sand  Boxes 
Brill,  J.  G.,  Co. 
DeWitt  Sand  Box  Co. 
Ham  Sand  Box  Co. 
Peckham  Manufacturing  Co. 

Sash  Cord 
.Samson  Cordage  Works. 
Silver  Lake  Co. 

Sashes,  Car 
Brill.  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Scrap 

(See  pages  87-95.) 
Seating,  Car 
American  Car  Seat  Co. 
Chase.  L.  C,  &  Co. 
Hale  &  Kilburn  Mfg.  Co. 
Heywood  Bros.  &  Wakefield  Co. Pantasote  Co. 
Sjoberg,  J.  P.  &  Co. 

Second-Hand  Apparatus 
(  See  pages  87-9.1. ) 

Seoarators 
Goubert  Mfg.  Co.  (Stratton  Sep.) 
Harrison  Safety  Boiler  Works. 
Hoppes  Mfg.  Co. Phoenix  Iron  Works  Co. 
Westinghouse,  Church,  Kerr  &  Co. 

Shades,  Car 
Brill,  J.  G.,  Co. 
Curtain  Supply  Co. 
Edwards,  O.  M.,  Co. 
Pantasote  Co. 
Trolley  Vestibule  Shade  Co. 

Shade  Rollers 
Edwards,  O.  M.,  Co. 
Hartshorn,  Stewart,  Co. 

Sheathing,  Keystone  Insulator 
II.  W.  Johns-Manville  Co. 

Shutters 
Kinnear  Mfg.  Co. 

Signals American  Electric  Switch  Co. 
Storm  Ry.  Signal  Co. 
U.  S.  Electric  Signal  Co. 

Signs,  Street  Car Brill,  J.  G..  Co. 
Hunter  Illuminated  Car  Sign  Co. 
U.  S.  Electric  Signal  Co. 

Snow  Plows  and  Sweepers 
Brill,  J.  G.,  Co. 
General  Electric  Co. 
McGuire  Manufacturing  Co. 
Peckham  Manufacturing  Co. 

Taunton  Locomotive  Mfg.  Co.' Van  Dorn  &  Dutton  Co. 
Wendell  &  MacDuffie. Western  Electrical  Supply  Co. 

Special  Work (See  Crossings,  Frogs  &  Switches.) 
Spike  and  Bolt  Pullers Atlas  Railway  Supply  Co. 
Sprinklers,  Track  and  Road 

Brill,  J.  G.,  Co. 
Taunton  Locomotive  Mfg.  Co. 
Wendell  &  MacDuffie. 

Springs Brill,  J.  G.,  Co. 
Peckham  Manufacturing  Co. 
Railway  Steel  Spring  Co. 
Van  Dorn  &  Dutton  Co. 

Springs,  Sash  and  Blind Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. Steam  Traps 
American  Blower  Co. 
Crane  Co. 
Lunkenheimer  Co. 
Sturtevant,  B.  F.,  Co. 

Steel  Castings 
(See  Castings.) 

Steel  Rollin  •  Doors  and  Shutters Kinnear  Mfg.  Co. 

Step  Lifters Consolidated  Car  Fender  Co. 
Stokers,  Mechanical 

Bonner  Wm.  T.,  &  Co. 
Green  Engineering  Co. 
Wesinghouse  Machine  Co. Wilkinson  Mfg.  Co. 

Stoves,  Car 
(See  Heaters,  Car.) 

Switches  and  Switchboards 
Anderson,  A.  &  J.  M.,  Mfg.  Co. 

*British  Thomson-Houston  Co. 
*Brush  Electrical  Engineering  Co. 
Central  Electric  Co. 
Crouse-Hinds  Electric  Co. 
Cutter  Elec.  &  Mfg.  Co. *Ferranti,  Ltd. 

*Kelvin  &  Jas.  White,  Ltd. 
Mayer  &  Englund  Co. *Nalder  Bros.  &  Thompson. 
Stuart-Howland  Co. Western  Electrical  Supply  Co. 

Switches,  Track 
(See  Crossings,  Frogs  &  Switches. ) 

Tape,  Insulating Central  Electric  Co. Harrington,  C.  J. 

Hope  Webbing  Co. 
H.  W.  Johns-Manville  Co. 
Mayer  &  Englund  Co. Okonite  Co.,  Ltd.,  The Porter  &  Berg. 
Ridlon,  Frank,  Co. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 

QiMEU  To  ALL 

Senj)inc  Us  .A  . 

'IRl/VLrCM': 

j)EvoTcp  Tc  ENQIMEEHIMG 

EbstoskingF 
f                      P                      IL  S.  AGBITS  FOR  TUMER  BROS.,  ROCKDALE,  ENO, 

ACKING  AND  OUPPLY  VO.      170  summer  St .  Bo.ton.  M«.. 

wonied 

Copies  of  Street  Railway 
Journal  of  January  5, 

1901.  Will  pay  fifty  cents 
each  for  clean  copies. 

Street  Railway  Journal 
114  Libertg  street 

New  York 

STANDARD    UNDERGROUND   CABLE  CO. 
BOSTON  NEW    YORK  PITTSBURGH  PHILADELPHIA  CHICAGO  SAN  FRANCISCO 

Bare,  Weatherproof,  Rubber  Covered  Wire  and  Cables 
TROLLEY  WIRE  AND   FEEDER  CABLES  LEAD  COVERED  CABLES  FOR  ANY  SERVICE 
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CLASSIFIED  DIRECTORY— Continued. 

Testing,  Electrical 
Lamp  Testing  Bureau. 

Theatrical  Enterprises 
Boom,  Maurice. 

Third  Rail  Systems 
General  Electric  Co. 
*Maschinenfabrik  Oerlikon. 

Tickets  and  Transfers 
*Bell  Punch  &  Printing  Co. 

^   Farr  &  Foster  Co. 
*Glasgow  Numerical  Printing  Co. Poole  Bros. 

Ticket  Cases 
Farr  &  Foster  Co. 
Poole  Bros. 

Ticket  Destroyer 
Patten,  Paul  B. 

Tics 
(See  Poles  and  Ties.) 

Time  Detectors 
Imhauser,  E.,  &  Co. 

Toboggan  Slide 
IngersoU  Construction  Co. 

Tower  Wagons 
•Blackwell,  Robt.  W.,  &  Co.,  Ltd. *Estler  Brothers. 
Leonhardt  Wagon  Mfg.  Co. 
McCardell,  J.  R.,  Co. 
Western  Electrical  Supply  Co. 

Track  Cleaners 
Brill,  J.  G.,  Co. 
Ohio  Brass  Co. 
Van  Dorn  &  Dutton  Co. 

Track  Drills 
(See  Drills,  Track.) 

Track  Equipment 
(See  Rails,  Joints,  Crossings,  etc.) 

Transfer  and  Tum-Tables 
Barbour-Stockwell  Co. 
Brill,  J.  G.,  Co. 
Koppel,  Arthur. 
Taunton  Locomotive  Mfg.  Co. Van  Dorn  &  Dutton  Co. 
Wendell  &  MacDuffie. 
Wharton,  Wm.,  Jr.,  &  Co. 

Treads,  Car 
Q.  &  C.  Co. 
Universal  Safety  Tread  Co. 

Trolley  Cord 
(See  Cord,  Bell  and  Trolley.) 

Trolley  Pole  Catchers 
Federal  Mfg.  Co. 
Ham  Sand  Box  Co. 
New  Haven  Car  Register  Co. Wendell  &  MacDuffie. 
Wilson  Trolley  Catcher  Co. 
*Wilson  &  Co. 

Trolley  Poles  and  Wheels 
Anderson,  A.  &  J.  M.,  Mfg.  Co. Central  Electric  Co. 
Creaghead  Engineering  Co. 
Electric   Railway  Equipment  Co., Cincinnati. 

*Estler  Brothers. 
Eureka  Tempered  Copper  Works. General  Electric  Co. 
General  Supply  Co. 
Harrington,  C.  J. 
Lumen  Bearing  Co. 
Mayer  &  Englund  Co. 
New  Haven  Car  Register  Co. 
Nuttall,  R.  D.,  Co. Ohio  Brass  C^o. 
Pierce,  T.  Raymond. 
Porter  &  Berg. 
Railway  Appliance  Co. 
'Siemens  Bros.  &  Co. Star  Brass  Works. 
Stuart-Howland  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Trust  Companies 
Equitable  Trifst  Co. 
U.  S.  Mortgage  &  Trust  Co. 

Trticks 
Baltimore  Car  Wheel  Co. 
Brill,  J.  G.,  Co. 
Chicago  Truck  Co. 

Laclede  Car  Co. 
Laconia  Car  Co.  Works. 
Lorain  Steel  Co. 
McGuire  Mfg.  Co. 
Peckham  Manufacturing  Co. St.  Louis  Car  Co. 
Stephenson,  John,  Co. 
Taylor  Electric  Truck  Co. 
•Witting  Bros.,  Ltd. 

Turbines 
Stilwell-Bierce  &  Smith-Vaile  Co. 

Turbines,  Steam 
Westinghouse  Machine  Co. 

Valves  and  Gates 
Best  Mfg.  Co. 
Clow,  James  B.,  &  Son. Crane  Co. 
Lunkenheimer  Co. 
Phoenix  Iron  Works  Co. 
Walworth  Mfg.  Co. 

Varnishes 
Forest  City  Paint  &  Varnish  Co. 
Masury,  John  W.,  &  Son. Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Ventilators 
Electric  Motor  &  Generator  Ven- tilating Co. 

Vestibules 
Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

Vestlcttes 
Bellamy  Vestlette  Mfg.  Co. 

Vulcabeston 
H.  W.  Johns-Manville  Co. 

Wagons,  Trolley 
(See  Tower  Wagons.) 

Watches,  Motormen's Becken,  A.  C. 
Water  Softener 

Kennicott  Water  Softener  Co. 

Webbino' Hope  Webbing  Co. 
Wheek  and  Axles 
*Baker,  John,  &  Co. 
Baltimore  Car  Wheel  Co. 
Brill,  J.  G.,  Co. *Delachaux,  C. 
Lobdell  Car  Wheel  Co. 
Peckham  Manufacturing  Co. 
Railway  Steel  Spring  Co. 
Roberts  Car  &  Wheel  Co. 
St.  Louis  Car  Wheel  Co. 
Standard  Car  Wheel  Co. 

*  Syndicate  Franco- Americon. 
Wheel  Grinders 

Car    Wheel    Truing  Brake-Shoe Co. 
Wheel  Truing  Brake-ohoe  Co. 

Wheel  Presses 
Watson-Stillman  Co. 

Whistles,Conductors'  and  Starters' Woodman,  R.,  Mfg.  &  Supply  Co. Lunkenheimer  Co. 
Wires  and  Cables 
American  Electrical  Works. 
American  Steel  &  Wire  Co. 
Bridgeport  Brass  Co. 

'British  Insulated  &  Helsby  Cables, Ltd. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Creaghead  Engineering  Co. *EstIer  Brothers. 
General  Electric  Co. 
Harrington,  C.  J. 
Hazard  Manufacturing  Co. 
Magnet  Wire  Co. *Maguire,  F.  Z. 
Mayer  &  Englund  Co. National  Conduit  &  Cable  Co. 
Nuttall,  R.  D.,  Co. 
Okonite  Co.,  Ltd.,  The. 
Phillips,  Eugene  F. 
Pittsburgh  Reduction  Co. Porter  &  Berg. 
*Smith,  Fred'k,  &  Co.,  LtQ. Standard  Underground  Cable  Co. 
Stuart-Howland  Co. 
Waclark  Wire  Co. 
Wendell  &  MacDuffie. 
Western  Electrical  Supply  Co. 

Woodwork,  Car 
Brill,  J.  G.,  Co. 
Sjoberg,  J.  P.,  &  Co. 

"  Success  awaits  any  man  who  will  tl.i  ow off  the  shackles  of  prejudice  and  use  that 
modern  stuff  which  stands  for  present  time 
and  pre.sent  enterprise." Where  does  that  hit?  Are  you  of  the  old 
school  or  the  new  ?  To  be  up  to  date  you  need 
not  be  a  perfect  judge  of  lubricants.  Example of  others  counts  some. 
WISCONSIN  FLAKE 
GRAPHITE  LUBRICANT 
is  the  very  best  lubricant  on  the  market.  It 

is  especia.ly  fitted  for  powerful  motors,  dynamos,  cars  and  machinery. 
The  constantly  increasing  demand,  our  constantly  increasing  busi- ness carries  proof  of  what  we  claim. 
Throw  off  your  shackles.    Get  in  line. 
WISCONSIN  FLAKE  GRAPHITE  LUBRICANT 

in  your  plant  or  shops  will  convert  every  fly-wheel,  every  motor,  every 
shaft  into  a  money-making  machine  for  you. 

No  mistake.    Write  for  free  sample. 
WISCONSIN  GRAPHITE  CO., BOX  No  22, 

North  Side,  Pittsburg,  Pa. 

COLORS  &  VARNISHES 

FOR  .. 

RAILWAY  CARS 

MANUFACTURED  BY 

JOHN  W.  MASURY  &  SON 

NEW  YORK  ar\d  CHICAGO 

I F  it  Is  insulating  tape  or  cloth  in  rolls  on 

inch  pasteboard  centers,  any  width.  It's 
IMPERIAL  VARNISH  CLOTH 

Up-to-date  goods  put  up  In  up-to-date  style.  The  saving  in  labor 
in  using  is  possibly  equal  to  W  of  the  cost  ::    ::    ::    ::  :: 

SILLS-EDDY  MICA  COMPANY 
NEW  YORK  CHICAGO 

SUMAC  ELASTIC  PAINT 

For  Trolley  Poles,  Trucks,  Boilers,  Stacks,  Bridges,  etc.     Stands  very  high  degree  of  heat. 
Will  send  sample  TREE  Of  CHARGE  for  testing  purposes. 

THE  JOHNSON  COMPOUND  &  SUPPLY  CO., 

29  NORTH  WASHINGTON  STREET,  ROCHESTER,  N.  Y. 

UNEQLALED 

FOR 

DURABILITY AND 

ELASTICITY. 

IS 

WATER,  ACID AND 

FIRE  PROOF. 
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Forest 

City 

Paints  anZ 

Varnishes. 

Ihe  FOREST 

CITY  PAINT 

and  VARNISH 

COMPANY. 

Cleveland,  O 

e  Pa 

A  Positive  Protection  for 

All  Exposed  Surfaces 

Its  use  makes  Metal,  Brick  and 
Wood  proof  against  the  ravaging 

effects  of  weather,  smoke,  water, 
steam,  etc.  It  is  a  Paint  that  is  particu- 

larly adapted  for  street  railway  work 
by  reason  of  its  great  durability.  Our 

booklet  will  interest  you— shall  we  send  it  ? 

.DETROIT  CRAPHITE  MFG.  CO..  Detroit.  Mich. 
NEW  YORK  BOSTON  CHICAGO 

rOR  HIGH  GRADE 

IINSILATING 

VARNISHES 

•      ADDRESS  • 

Standard 
Varnish NEW  YORK  U/Apkc 

LONDON    CHICAflO  wl  Wl  llo 

PITTSBURG    INSULATING  COMPANY 
Manufacturers  of  INSULATED  PAPER.  LINEN,  SILK.  TAPE,  Etc. 

SOLE  LICENSEES  TO  USE 

STERLING  EXTRA  INSULATING  VARNISH 
In  the  Manufacture  of  Insulated  Paper  and  Cloths 

PITTSBURG,  PA  ,  U.  S.  A. 
Brougham  Street,  Blackfriars  Kodd.  Salford,  rianchester,  England 

± 
WHY  /NOT  MAKE  YOUR  PARK  SELF=SUPPORTING? 

WHICH  ATTRACT 

Qi 

E3 

®^ TO  RAILWAY  PARKS 

ARIVIITAGE=HER!SCHELL  COMPANY, 
NORTH  TONAWANDA 

NEW  YORK,  U.  S.  A. 
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Electric  Fountains 

A  SYMPHO/NY  l/N  COLORS 

AND  CHA/\GI/\G  DISPLAYS 

Always  novel,  pleasing  and  entertaining  to  all. 
Suitable  for  parks,  hotels  or  residences. 
We  make  a  miniature  fountain  especially  for  use  on  banquet 

tables  or  other  temporary  occasions. 

Write  for  Particulars  and  Prices 

Electric  Fountain  Company  of  America 

Real  Estate  Trust  Building,  PHILADELPHIA,  PA. 

MAURICE  BOOM'S 

THEATRICAL  ENTERPRISES 
FOR 

Street  Railway  Parks 

Do  business  with  me  and  elimiuate  the  middleman's  big 
profit.  After  deducting  my  commission  you  pay  each 
performer's  salary  yourself.  I  have  been  in  business  eight 
years  and  make  a  specialty  of  furnishing  talent  for  street 
railways  and  refer  you  to  my  satisfied  customers. 

PARTICULARS    ON  APPLICATION 

MAURICE  BOOM 

51  West  28th  Street  New  York  City 

STUART-HOWLAND  CO. 

IVVILWAY  SUPPUES 

Save  valuable  time  every  day  by  carrying  the 

Procilcol  Electric  Railway  MM  Booh 
in  your  pocket. 

PRICE  $3.00 

STKCET  RAILWAY  PUBLISHIING  CO..  114  Llhcrty  Street.  New  York 

WRITE  TO=DAY 

for 

OUR  NEW  BOOKLET 

Tells  all  about  the 

Ingersoll  "Laughing  Gallery" 
and 

Figure  8  Toboggan  Slide 

Two  great 

PARK  ATTRACTIONS 

Ingersoll  Construction  Co. 

307  FOURTH  AVE. 
PITTSBURG,  PA. 

The  Very  Latest  Novelty  for  Railway  Parks 
A  ride  on  one  of  these  galleries  is  a  pleasure  which  would  be  enjoyed  by  every  visitor  to 
your  park.  Each  horse  has  a  galloping  motion.  Will  scat  comfortably  56  people.  The 
most  durable,  convenient  and  Finest  in  finish.  Thoroughly  tested,  and  can  be  operated 

by  steam  or  electricity. 

HERSCHELL,  SPILLMAN  &  CO.,  north  tonawanda,  n.  y..  u.  a  a. 
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FROM  ST.  MICHAEL 

TO  MANILA, 

11,974  MILES. 

And  the  Stars  and  Stripes 
affording 

protection   to   American  Commerce 
all  the  way. 

See  the  new  "Round  the 

World" 

folder    of   the   New  York Central 

Lines,  just  out. 

A  copy  will  be  sent  free,  post-paid, 
on  receipt  of  three  cents  in  stamps,  by 
George  H.  Daniels,  General  Passenger 
Agent,  Grand  Central   Station,  New 
York. 

A 

Traveling 

at  Night. 

Said  a  noted  traveler:  "I  always  use  the  Lake Shore  &  Michigan  Southern  Railway  in  my  travels, 
because  I  am  sure  of  a  good  night's  rest  in  the 

sleeping  car." 
This  .statement  hits  the  nail  squarely  on  the 

head. 
No  heaving  and  lurching  of  the  car,  noisy  rail 

joints,  nor  rough,  sharp  jolts,  but  just  an  even, 
quiet,  steady  gliding  ahead. IVIinimum  of  fatigue,  ma.ximum  of  pleasure  and 
safety,  and  punctual  service,  these  things  have 
made  the  Lake  Shore  the  greatest  through  train 
line  in  America. 

Chicago  and  Cleveland,  Buffalo,  Boston  and 
New  York  are  knit  closely  together  by  its  great 
trains. 

Send  for  booklet.  "Privileges  for  Lake  Shore 
Patrons"  contains  useful  information;  also  "Book 

of  Trains." 
A.  J.  SMITH,  G.  P.  &  T.  A., Cleveland,  Ohio. 

SEABOARD 

AIR  LINE  RAILWAY 

Short  route  to  and  through  FLORIDA  Also  via  ATLANTA  to  the  SOUTH-WEST 

CAFE  CARS  ON  ALL  THROUGH  TRAINS 

THE  SEABOARD  PLORIDA  LIMITED 

An  Ideally  Perfect  Train  During  the  Tourist  Season  from 

INJEIW  YORK  to  ST.  AUGUSTINEI 

Pullman  Drawing  Room  and  Compartment  Sleepers*  Dining  Car  and  Observation  Club  Car 

SHORTEST  LINE  fASTEST  SCHEDULE 

Attention  is  Directed  to  the  Manatee  Country,  a  Rich  and  Beautiful 

Region  Below  the  Frost  Line  on  the  West  Coast  of  Florida  ̂  

For  Book  of  Winter  Tours  and  Information  apply  to  Agents  in  Eastern  Cities. 

W.  E.  CONKLYN,  Gen.  Agt.,  Pass'r  Dept., 
J42I  Penna.  Ave,  N.  "W.,  Washington. 

EDWARD  F.  COST,  Traffic  Mgr. 
Portsmouth,  Va. 

J.  L.  ADAMS,  Gen.  East'n  Agt., 
I J  83  Broadway,  New  York. 

CHARLES  B.  RYAN,  Gen'I  Pass'r  Agt., 
Portsmouth,  Va. 
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EXPOSITION 

FLYER 

m 
 FO
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FROM 

CIHCINHATI 

TO 

ST.  LOUIS 

WRITE   FOR  RATES  AND  FOLDERS. 

WARREIN  J.  L.YNCM,  W.  P.  DEPPB, 

Gen'l  Pass.  &  Ticket  Agt.  Ass'i  Gen'l  P.  &  T.  A. 
OINOIINNATI,  OHIO. 

MANUFACTURERS 

Contemplating  establishing  plants  in  the  West, 
should  take  advantage  of  a  location 

on  the 

Chicago  S  North -Western 
Railway 

which  reaches  the  famous 

Water  Powers, 

Coal  Fields, 

Iron  Ore  Ranges, 

Hard  and  Soft 

Lumber  Districts 

of  the  West  and  Northwest,  and 
affords  the  best  means  of  trans- 

portation to  the  markets  of  the 
world. 

THE  PIONEER  LINE 
WEST  AND  NORTHWEST  OF  CHIOAOO. 

MARVIN  HUGHITT,  JR.,  E.  D.  BRIGHAM, 
Freight  Traffic  Mariagor,      General  Freight  ̂ gent 

CHICAQO 

Illinois  Central  R.R. 

EFFICIENTLY 
SERVES 

A  VAST 
TERRITORY 

CHICAGO.  ILL 
OMAHA,  NEB. 
MINNEAPOLIS,  MINN. 
ST.  PAUL  MINN. 
KANSAS  CITY.  MO. 
PEORIA.  ILL. 
EVANSVILLE,  IND. 
ST.  LOUIS,  MO. 

by  through  service  to  anfl from  the  follownif;;  cities: 

CINCINNATI, OHIO. 
NEW  ORLEANS,  LA. 
MEMPHIS,  TENN. 
HOTSPRINGS.ARK. 
LOUISVILLE,  KY. 
NASHVILLE,  TENN. 
ATLANTA,  OA. 
JACKSONVILLE,  FLA. 

Through  excursion  sleeping-car  service  between 
Chicago  and  between  Cincinnati 

AND  THE  PACIFIC  COAST. 
Connections  at  above  terminals  for  the 

EAST,  SOUTH,  WEST,  NORTH. 

rast  and  Handsomely  Equipped  Steam-Heated 
Trains— Dining  Cars— Buffet-Library  Cars- 
Sleeping  Cars— Free  Reclining  Chair  Cars. 

Particulars  of  agents  of  the  Illinois  Central  and 
connecting  hues. 

A.  H.  HANSON,  Gen'l  Pass'r  Agent,  CHICAGO. 

THE   Ninth   Annual   Edition  of 

the    Street    Railway  ''Red 

Book^^ 

AMERICAN 

STREET  RAILWAY 

INVESTMENTS 

is  ready  for  delivery.  If  you  have 

use  for  the  most  complete  and 

accurate  Manual  of  Street  Railway 

Statistics  published,  let  us  enter  your 

order  for  a  copy.    .  . 

PRICE  $5.00,  POSTPAID 

STREET  RAILWAY  JOIRNAL 

114  LIBERTY  STREET,  NEW  YORK 
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Christensen  Air  Brakes 

Home  and  Abroad 

Universal  Satisfaction  Absolute  Reliability 

Rimbo  Railway  Co.,  Stockholm,  Sweden,  Equipped  with  Christensen  Air  Brakes 

Over    7,400    Equipments    in    Service   throughout    the  World 

Write  for  List  of  Users 

Christensen  Engineering  Co. 

Manufacturers  of  Air  Brakes 

New  York  Office  :  135  Broadway  M  :  r-^  *  -  1^^^  ^lackwell &  Co. .  London,  Brussels 
London  Office  :  59  City  Road  iTiliWclUKCC  and  Paris 

Edge  &  Edge,  Sydney,  Australia 
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Westinghouse  Engines 

for 

Railway  Service 

Interior  View  of  Power  House,  Detroit  and  Port  Huron  Railway 

The  power  plant  shown  in  this  illustration  is  equipped 

with  Westinghouse  Vertical  Tandem  Compound 

Engines.  A  strong,  simple  construction  yielding 

excellent  economy  and  occupying  small  space.  ^ 

For  particulars  address 

Westinghouse,  Church,  Kerr  &  Co. 

New  York,   Boston,   Philadelphia,   Pittsburg,  Chicago,  Detroit 

Engineers 

Design  and  Equip  Complete  Electric  Railway  Systems  Under  One  Responsibility 

Also  sell  the  product  of 

The  Westinghouse  Machine  Co. 

Pittsburg  Designers  and  Builders  of  Chicago 

steam  Engines,  Qas  Engines,  Steam  Turbines,  Roney  flechanical  Stokers 
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Westinghouse  Traction  Brake  Co. 

26  Cortlandt  St.,  New  York. 

Power  Brakes  for  Traction  Service^  Straight  or  Automatic 

Atr-Operated  Brakes,  with  Axle  or  Motor-Driven  Air 

Compressors.  Storage  System  of  Air  Brakes.  Combined 

Magnetic   Brake  and   Electric  Car-Heating  Apparatus. 

Westinghouse  flagnetic  Brake. 

The  combined  Westinghouse  Magnetic  Brake  and  Electric  Car- 

Heating  Apparatus  does  not  depend  upon  trolley  circuit.  Braking 

current  is  furnished  by  car  motors  acting  as  generators.  Heats 

cars  electrically  without  cost  for  current.       ^       ̂        ,^  ^ 

AH  Apparatus  Manufactured  by 

The  Westinghouse  Air   Braise  Co.,  Pittsburg,  Pa. 
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Westingfhouse  Fuse  Blocks 

For  Street  Railway  Equipments 

A  straight  piece  of  copper  wire 

is  used  for  a  fuse.  It  is  secured 

in  place  and  clamped  in  the  con- 

tacts by  the  act  of  closing  the 

block,  rendering  renewals  of  the 

fuse  simple  and  quick — a  very 

desirable  feature  in  cold  or  stormy 

weather. 

Write  for  Illustrated  Folder  4006. 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

Sales  Offices  in  all  Large  Cities. 

Baldwin=Westing:house 

Electric 

Locomotives 

For  Surface  Haulage 

When  standing 

idle  consume  no 

power. 

Require  little  at- 
tendance. 

Eleclrlc  Locomotive  Hauling  Logging  Train 

Baldwin  Locomotive  Works  Westinghouse  Electric 

Philadelphia,  Pa.  &  Mfg.  Co.,  Pittsburg,  Pa. 

Write  either  Company  for  Illustrated  Catalogue,  "Electric  Locomotives  for  Surface  Haulage." 
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Westinghouse  N«  56 

Railway  Motor 

For  interurban,  suburban  and 

city  service. 

Capacity  for  cool  running  in 

continuous  service  renders  it  par- 

ticularly suitable  for  high-speed 
interurban  work. 

The  ventilated  armature  wind- 

ing gives  great  overload  capacity, 

also  reduces  the  cost  of  repairs. 

The  large  number  of  commutator 

bars  (117)  permits  the  use  of  high 
voltage. 

The  easy  accessibility  of  all 

parts  for  inspection  or  repair  is  a 

characteristic  common  to  all  West- 

inghouse  motors. 

Write  nearest  office  for  Circular 

1032,  giving  details  of  other  desir- 
able features. 

No.  56  Railway  Motor,  Open,  with  Armature  in  Lower  Fiei<d 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York,  Atlanta,  Dallas,  Baltimore,  Boston,  Buffalo,  Chicago,  Cincinnati,  Los  Angeles,  Cleveland,  Detroit, 
Minneapolis,  Philadelphia,  Pittsburg,  St.  Louis,  Salt  Lalce  City,  San  Francisco,  Seattle,  Syracuse,  Denver, 
Mountain  Electric  Co.   Canada  :  Ahearn  &  Soper,  Limited,  Ottawa.  Mexico  :  G.  &  O.  Braniff  &  Co.,  City  of  Mexico. 
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CROCKER-WHEELER  COMPANY 

AMPERE.  N.  J. 

Direct  Current  Machinery  that  ij" 
Built   for  the  Hzwrdeyt  Service. 

Found  in  Equipments  of  the 
Mo^t  Careful  Purchayer^. 

For  the  Construction  and  Repair 

of  Dynamos.  Motors,  etc.,  only 
the  Best  Tapes  a^nd  Webbings  sho\ild 

be  vised.    The  best  is  atlwaLys 
assured  if  you  purchase  Hope 

Tapes  and  Webbings. 
Writ*  tor  Sa.mples  a.nd  Prices. 

Hope  Webbing  Co. 
Providence. 

R..  I. 

HOMER  -  CLEVELAND 

The  size  or  type  of  commutator 
matters  little,  if  the  orders  reach 

HOMER  OF  CLEVELAND 

He  builds  well,  new,  refilled  or 

special  commutators  .... 

THE  HOMER  COMMUTATOR  CO., 
CLEVELAND.  OHIO,  U.  S.  A. 

COMMUTATORS 

SIEGRIST  SYSTEM, 

AUTOMATIC  LUBRICATION  PATENTED. 

THE  GREAT  OIL  AND  LABOR  SAVER.  PAYS  A  BIG  INTEREST  ON  THE  IN- 

VESTMENT. NOT  AFFECTED  BY  HEAT  OR  COLD.  PLENTY  OF  OIL  UNDER 

ALL  CONDITIONS. 

OWNERS  AND  CONSULTINQ  ENGINEERS  ARE  INSTALLING  IT  ALL  OVER  THE  WORLD. 

^"'"Vv^ddSss"^''  SIEGRIST  LIBRICATOR  CO.  st.  louis,  mo.,  u.  s.  a. 
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GENERAL  ELECTRIC  COMPANY 

Railway  Parks 

Properly  Lighted 

For  Pavilions  and 

Terminal  Stations  the 

Power  Circuit  Single 

Globe  Enclosed  Arc  Lamps 

use  General  Eleeirle 

Enelosed  Are  Lamps 

For  Water  Fronts,  Parks  and 

Promenades  the  Power  Circuit 

Double  Globe  Enclosed  Arc  Lamp 

General  Office,  SCHENECTADY,  N.  Y. 

New  York  Office,  44  Broad  Street 

Sales  Offices  in  all  Lar^e  Cities 

Foreign  Department,  Schenectady,  N.  Y.,  and  44  Broad  Street,  New  York  City 
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MARTIN'S  FERRY,  OHIO.— The  Wheeling  Traction  Company  has  asked 

for  a  franchise  in  Martin's  Ferry.  As  soon  as  the  grant  can  be  obtained  a 
line  will  be  built  from  Martin's  Ferry  to  Brilliant.  This  will  connect  Wheeling and  Steubenville. 

AKRON,  OHIO. — The  Northern  Ohio  Traction  &  Light  Company  is  re- 
ceiving ten  new  cars  built  by  the  St.  Louis  Car  Company  for  use  on  the 

Akron-Barberton  line. 
CINCINNATI,  OHIO.— The  Cincinnati  Traction  Company  has  sold  to  the 

Cincinnati  &  Columbus  Traction  Company  the  recently  completed  Harris 
Avenue  extension  of  the  Norwood  route.  Arrangements  have  been  completed 
whereby  the  interiu'ban  roads  will  enter  the  city  over  the  tracks  of  the  city 
company. 
COLUMBUS,  OHIO.— The  Columbus,  Delaware  &  Marion  Railway  Com- 

pany has  purchased  56  acres  of  land  2  miles  north  of  Worthington,  where  it 
will  establish  picnic  grounds.  Shelter  houses  and  a  pavilion  will  be  erected 
and  a  large  pond  will  be  built.    Later  other  attractions  will  be  added. 
TOLEDO,  OHIO.— The  Toledo,  Port  Clinton  &  Lakeside  Construction 

Company  has  been  organized,  with  P.  McCrory,  president;  L.  E.  Flory,  vice- 
president;  H.  R.  Klauser,  treasurer,  and  D.  H.  James,  secretary.  The  com- 

pany will  build  the  Toledo,  Port  Clinton  &  Lakeside  Railway,  and  is  receiving 
bids  on  material  of  all  kinds.  Contracts  will  shortly  be  closed  for  all  the 
equipment  required. 
FOSTORIA,  OHIO.— The  Toledo,  Fostoria  &  Findlay  Railway  Company 

has  elected  these  officers:  J.  E.  Reeves,  president;  E.  C.  Deardorfif,  vice-presi- 
dent; Theodore  Wenlz,  secretary  arid  general  manager,  and  A.  J.  Krantz, 

treasurer.  The  above,  with  S.  W.  Croxton,  S.  W.  Adams,  E.  A.  Wentz  and  J. 
D.  McDonald,  are  directors.  The  company  will  build  an  extension  from  Fos- 

toria to  Toledo  this  summer. 
NEW  PHILADELPHIA,  OHIO.— The  Tuscarawas  Traction  Company  held 

its  annual  meeting  last  week  and  elected  these  officers:  F.  T.  Pomeroy,  of 
Cleveland,  president;  J.  A.  Rutherford,  of  Cleveland,  vice-president;  J.  O. 
Wilson,  of  Cleveland,  secretary;  Will  Aikins,  treasurer  and  general  manager. 
The  above,  with  Theodore  vVentz,  George  Bowers  and  Will  Christy,  are 
directors.  The  company  plans  to  extend  its  line  from  New  Philadelphia  to 
New  Comerstown  this  summer.    Much  of  the  right  of  way  has  been  secured. 
BELLEFONTAINE,  OHIO.— The  Bellefontaine  &  Sidney  Traction  Com- 

pany has  secured  a  franchise  in  Bellefontaine,  thus  completing  its  right  of 
way. 
DAYTON,  OHIO.— The  Covington,  Bradford  &  Versailles  Traction  Com- 

pany has  been  incorporated  by  Dennis  Dwyer,  Albert  Emanuel,  B.  M.  Hop- 
kins, E.  C.  Spring  and  T.  H.  Robinson.  The  parties  mentioned  are  interested 

in  the  Dayton,  Covington  &  Piqua  Traction  Company,  which  is  now  in  oper- 
ation.   It  is  proposed  to  build  a  branch  line  from  Covington  to  Versailles. 

CINCINNATI,  OHIO. — It  is  announced  that  arrangements  have  been 
completed  for  financing  the  Cincinnati  &  Columbus  Traction  Com.pany,  which 
proposes  to  build  from  Cincinnati  to  Washington  C.  H.  H.  H.  Hoffman,  a 
prominent  tobacco  merchant,  and  Seasongood  &  Burkhold,  bankers,  of  Cin- 

cinnati, are  back  of  the  project.  The  company  is  planning  to  use  the  third- 
rail  system. 
SANDUSKY,  OHIO.— The  Sandusky  Southwestern  Railway  Company, 

whicii  has  started  work  on  a  line  from  Sandusky  to  Wapakoneta,  has  elected 
these  officers:  John  Van  Fleet,  president;  F.  C.  Olson,  vice-president  and 
general  manager;  S.  P.  Douglass,  secretary;  S.  W.  McFarland,  treasurer; 
W.  H.  Wyke,  superintendent. 
MANSFIELD,  OHIO.— The  Citizens'  Electric  Railway,  Light  &  Power 

Company  plans  several  improvements  for  the  Shelby-Mansfield  line. 
YOUNGSTOWN,  OHIO.— The  Pennsylvania  &  Mahoning  Valley  Railway 

Company  is  stringing  new  trolley  wire  over  the  greater  portion  of  its  inter- 
urban  system.  The  line  from  Warren  to  Lowellville  will  all  be  relaced. 
Poles  will  be  replaced  in  a  number  of  places. 
DAYTON,  OHIO. — The  recent  closing  of  contracts  for  the  equipment  and 

construction  of  the  line  of  the  Dayton  &  Muncie  Traction  Company,  reference 
to  which  was  made  in  the  Street  Railway  Journal  of  Jan.  10,  attracted 
to  Dayton  the  representatives  of  many  of  the  leading  supply  manufacturers 
of  the  country.  After  the  contracts  had  been  signed,  the  winners  entertained 
the  losers  at  a  dinner.  George  S.  Hastings,  the  Cleveland  supply  man,  in- 

duced the  majority  of  the  party  to  pose  for  a  photograph. 
CINCINNATI,  OHIO.— It  is  announced  that  the  Cincinnati,  Milford  & 

Eastern  Railway  Company  has  been  financed  by  F.  L.  Fuller  &  Company, 
bankers,  of  Cleveland. 
FINDLAY,  OHIO. — The  Findlay  &  Southern  Railway  project,  which  has 

been  dormant  for  some  time,  has  been  revived.  David  Joy  and  George  P. 
Jones,  of  Findlay,  and  C.  E.  Bailey,  of  New  York,  are  the  chief  promoters. 
R.  Rosenstock,  of  Cleveland,  engineer  of  the  company,  has  the  plans  for  the 
road. 
COLUMBUS,  OHIO.— The  transformation  of  the  Bellaire,  Zanesville  & 

Cincinnati  Railroad,  now  the  Ohio  River  &  Western,  from  a  narrow-gage 
steam  road  to  an  electric  railway  will  add  112  miles  to  the  electric  mileage  of 
the  State  and  increase  the  system  controlled  by  the  Appleyard  and  Tucker- 
Anthony  interests  to  306  miles. 
ASHLAND,  OHIO.— H.  B.  Camp,  chief  owner  of  the  Ashland  &  VVooster 

Railway,  a  short  steam  road  operating  in  Ashland  and  Champaign  Counties, 
announces  that  the  road  is  to  be  extended  to  Lake  Erie  either  at  Huron  or 
Vermillion.  The  extension  would  pass  through  Ashland,  Wellington,  North 
Amherst  and  numerous  smaller  towns.  It  is  the  intention  to  operate  freight 
trains  by  steam  and  equip  the  line  for  electric  passenger  service.  The  com- 

pany has  just  increased  its  capital  stock  and  arranged  for  a  $500,000  bond 
issue  secured  by  a  mortgage  on  the  present  or  acquired  property  of  the  road. 
JOHNSTOWN,  PA.— It  is  stated  that  a  company  is  being  formed  to 

construct  an  electric  railway  between  this  city  and  Geistown  via  the  Bedford 
Pike,  taking  in  the  town  of  Walnut  Grove. 

United  States  JJlortgag^ 

and  fest  dfomiang, 

MAIN  OFFICE 

55  CEDAR  STREET,  NEW  YORK 

WEST  END  OFFICE 

73d  Street  and  Broadway 
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^        ̂   ̂   ̂  
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SPRINGFIELD,  OHIO.— The  Dayton,  Springfield  &  Uibana  Railway  will 
erect  three  new  sub-stations,  one  near  Urbana,  one  at  Springfield  and  the 
third  at  Dayton.  The  Columbus,  London  &  Springfield  Railway  is  also 
planning  to  increase  its  power  facilities  by  erecting  additional  sub-stations. 
CINCINNATI,  OHIO.— J.  G.  Schmidtlapp,  B.  W.  Campbell  and  H.  A. 

Perkins,  prominent  business  men  of  this  city,  are  at  the  head  of  a  project  to 
build  an  electric  railway  from  Decatur  to  Springfield,  111.  Messrs.  Schmidtlapp, 
Campbell  and  H.  A.  Perkins  are  largely  interested  in  the  Decatur  Street  Rail- 

way, and  have  secured  a  50-ft.  private  right  of  way  between  the  two  towns. 
MARION,  OHIO.— The  Marion  Council  has  granted  a  long-sought-for 

franchise,  enabling  the  Columbus,  Delaware  &  Marion  Railway  Company  to 
run  into  the  city  over  the  principal  street.  The  company  is  pushing  work  be- 

tween Delaware  and  Marion. 
COLUMBUS,  OHIO.— The  Central  Market  Street  Railway  has  completed 

its  connection  with  the  Columbus,  Delaware  &  Marion  Railway,  and  cars  of 
the  latter  road  are  now  operating  to  the  interurban  station  in  the  center  of  the 
city.  The  Central  Market  Street  Railway  now  operates  through  Columbus,  a 
distance  of  16  miles.  The  main  line  closely  parallels  the  north  and  south 
line  of  the  Columbus  Railway  Company,  and  will  prove  a  formidable  com- 

petitor to  the  latter,  since  the  new  company  sells  eight  tickets  for  25  cents 
and  gives  transfers  to  any  of  the  interurbans  entering  the  city.  The  new 
lines  were  built  by  the  ,'\ppleyard  syndicate  to  provide  entrance  for  its 
standard-gage  interurban  lines.  The  Columbus  Railway  Company's  lines  are broad  gage. 

ASHTABULA,  OHIO.— The  Ashtabula  &  Lake  Shore  Railroad  Company 
was  incorporated  Jan.  29,  with  $10,000  capital  stock,  by  T.  G.  Robison.  VV.  S. 
McGeehan,  Thomas  VV.  Sanderson,  Emil  J.  Anderson  and  G.  A.  Hillawell. 
The  company  proposes  to  build  an  electric  railway  to  connect  Ashtabiila  with 
Woodland  Beach,  a  resort  on  the  lake  shore. 

DAYTON,  OHIO.— The  Dayton  &  Kentoii  Traction  Company  has  elected 
the  following  officers:  E.  M.  Hopkins,  of  New  York,  president;  W.  W. 
Chambers,  of  Dayton,  vice-president;  H.  S.  Forgy,  of  New  Carlisle,  secre- 

tary; H.  Pomeroy,  of  Saginaw,  Mich,  treasurer.  W.  E.  Harris,  of  DeGraff, 
with  the  above,  are  the  directors.  The  work  of  surveying  has  been  completed 
and  the  profiles  are  in  the  hands  of  the  Falk  Company,  of  Milwaukee  which 
has  the  contract  for  building  the  road.  The  power  house  will  be  located  at 
DeGrafl.    Work  will  start  in  the  near  future. 

TOLEDO,  OHIO.— The  Toledo,  Port  Clinton  &  Lakeside  Electric  Railway 
Company  has  elected  these  officers:  P.  McCrary,  president;  E.  E.  Flory, 
vice-president;  D.  H.  James,  secretary;  H.  R.  Klauser,  treasurer;  A.  E. 
Klauser,  Hugh  Schunk,  Theodore  Schmidt  and  H.  S.  Landis,  directors.  The 
company  increased  its  capital  stock  from  $10,000  to  $1,800,000.  It  also  let  the 
contract  for  building  the  road  to  the  Cooper  Construction  Company,  of 
Toledo.  It  is  to  be  completed  to  Oak  Harbor  by  July  4,  to  Port  Clinton  next 
fall,  and  to  Lakeside  the  following  spring. 

CANTON,  OHIO.— Officials  of  the  Canton  &  New  Philadelphia  Railway 
Company  announce  that  the  line  will  be  completed  from  Navarre  to  New 
Philadelphia  by  March  15.  The  road  will  be  connected  with  the  Canton- 
Akron  Railway,  which  is  owned  by  the  same  interests,  and  cars  will  be 
operated  through  from  Akron  to  New  Philadelphia. 
WEST  CHESTER,  PA.— Among  the  contemplated  improvements  to  the 

lines  of  the  West  Chester  Street  Railway  are  the  building  of  the  loops  dis- 
cussed years  ago,  in  the  northern  and  southern  sections,  the  reconstruction 

of  the  Lenape  Branch  and  the  early  completion  of  the  line  to  Unionville, 
Kennett  and  Oxford.  Vv'ork  is  also  being  pushed  on  the  building  of  the 
extension  to  Coatesville  and  Kennett  Square. 

LENAPE,  PA. — The  steel  crossing  for  use  where  the  Kennett  extension 
of  the  West  Chester  Street  Railway  will  cross  the  Wilmington  &  Northern 
Railroad  has  arrived,  and  as  soon  as  it  is  placed  in  position  it  will  be 
possible  to  run  cars  from  West  Chester  to  a  point  near  LTnionville.  The  line 
between  West  Chester  and  Lenape  will  be  put  in  first-class  shape  in  the  early 
spring,  and  several  .new  cars  put  in  service. 
MEADVILLE,  PA.— The  Meadville,  Conneautville  &  Alton  Traction  Com- 

pany, capital  $100,000,  has  been  chartered  at  Harrisburg  to  build  an  electric 
railway  16  2-3  miles  long  to  connect  Meadville,  Shadeland,  Springboro,  Con- 

neautville, Norrisville,  Hayfield  and  Alton.  The  directors  of  the  company 
are:  J.  J.  de  Kinder,  J.  H.  McNeal,  R.  M.  Anderson,  L.  M.  A.  Stiefel  and 
A.  C.  Wood,  of  Philadelphia. 

HARRISBURG,  PA. — Charters  have  recently  been  issued  to  the  Elizabeth- 
town  &  Middletown  Street  Railway  Company,  capital  $54,000;  West  Fairview 
&  Harrisburg  Street  Railway  Company,  capital  stock  $12,000;  Lake  Erie  & 
Albion  Traction  Company,  capital  stock  $72,000;  Girard  &  Conneaut  Traction 
Company,  capital  stock  $36,000;  Monaca  Heights  Street  Railway  Company, 
capital  stock  $7,500;  Sewickley  &  Leetsdale  Electric  Street  Railway  Company, 
capital  stock  $18,000;  Hall  Park  Street  Railway  Company,  capital  stock,  $18,000; 
Latrobe,  Pleasant  Unity  &  Greensburg  Street  Railway  Company,  capital  stock 
$6,000.  Among  the  directors  of  the  several  companies  are:  Elizabethtown  & 
Middletown  Company,  Edward  Bailey,  of  Harrisburg;  H.  K.  Alwine,  A.  L. 
Etter,  of  Middletown;  West  Fairview  &  Harrisburg  Company,  Frank  Martin, 
Lemuel  R.  Spong,  of  West  Fairview;  Lake  Erie  &  Albion  Traction  Com- 

pany, J.  J.  de  Kinder,  J.  H.  McNeal,  of  Philadelphia;  Girard  &  Conneaut 
Company,  Robert  L.  Forrest,  M.  M.  Freeman,  of  Philadelphia;  Monaca 
Heights  Company,  James  H.  Welch,  Walter  G.  Moffat,  of  Monaca;  Sewickley 
&  Leetsdale  Company,  J.  H.  Park,  John  Warren,  of  Beaver;  Hall  Park  Com- 

pany, Robert  C.  Hall,  C.  V.  Reid,  of  Pittsburg;  Latrobe,  Pleasant  Unity  & 
Greensburg  Company,  L.  W.  McCurdy,  T.  M.  Feeble,  of  Latrobe. 

GREENSBURG,  PA.— The  Latrobe,  Pleasant  Unity  &  Greensburg  Electric 
Railway,  recently  incorporated,  is  to  be  built  between  these  towns  the  coming 
spring.  L.  W.  McCurdy,  of  Latrobe,  is  among  those  interested  in  the  com- 
pany. 
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LANGHORNE,  PA.— The  Philadelphia  &  Langhornc  Street  Railway  Com- 
pany has  filed  notice  of  a  proposed  extension  over  the  turnpike  from  Somer- 

ton  to  Feasterville  and  Willow  Grove.  The  maps  already  filed  cover  a  line 
from  Morrisville,  via  I.anghorne,  to  Somerton,  where  it  is  expected  con- 

nections will  be  made  with  an  extension  of  the  Philadelphia  Rapid  Transit 
Company's  lines  for  Philadelphia.  It  would  afford  a  direct  and  popular  line 
between  Trenton,  N.  J.,  and  Willow  Grove,  the  great  pleasure  resort.  Capi- 

talists having  stock  in  the  company  also  own  a  power  plant  at  Attleboro 
(Langhorne  Station),  cnce  used  for  furnishing  the  Newton,  Langhorne  & 
Bristol  line  with  power,  but  now  standing  idle.  It  is  probable  that  this  will 
be  used  in  the  operation  of  the  new  line. 
MAUCH  CHUNK,  PA.— The  Mauch  Chunk,  Lehighton  &  Slatington  Street 

Railway  Company  has  adopted  plans  for  the  early  extension  of  ihe  road  to 
Slatington,  and  the  completion  of  the  power  house  at  Lehighton. 
PHILADELPHIA,  PA.— The  Philadelphia  Rapid  Transit  Compa>iy  is  said 

to  have  awarded  contracts  for  material  for  building  50  miles  or  60  miles  of 
new  surface  railways  in  West  Philadelphia,  Germantown  and  Frankfort.  The 
franchises  for  these  lines  were  granted  by  the  Council  last  fall. 
NEW  MARTINSVILLE,  W.  VA.— The  New  Martinsville  &  Sistersville 

Street  Railway  Company  has  now  secured  all  its  required  franchises. 
WHEELING,  W.  VA. — The  Wheeling  Traction  Company  has  secured  the 

necessary  consents  for  the  construction  of  a  line  over  an  entirely  new  route 
into  this  city.  The  route  will  provide  a  favorable  entry  for  the  proposed  in- 
terurban  line  to  Steubenville. 
KAUKAUNA,  WIS. — The  Knox  Engineering  Company,  of  Chicago,  which 

plans  to  build  an  electric  railway  from  Green  Bay  to  Kaukauna,  is  in  the 
market  for  ties,  poles,  wire  and  power-station  equipment. 
KENOSHA,  WIS.— The  Chicago  &  Milwaukee  Interurban  Electric  Rail- 

way was  to  have  begun  operations  Jan.  28,  but  a  fire  in  the  power  house  of  the 
Kenosha  Gas  &  Electric  Company,  which  was  to  have  furnished  power  for  the 
road,  made  it  impossible  to  begin  operations.  B.  J.  Arnold,  of  Chicago,  was 
granted  the  franchise  for  this  road.  The  cars,  under  the  terms  of  the  franchise, 
were  to  be  in  operation  Feb.  2.  It  will  now  be  impossible  to  comply  with  the 
franchise  terms  with  electric  motive  power,  and  there  is  a  possibility  that  some 
legal  difficulties  will  come  up  about  the  extension  of  the  franchise,  because  of 
the  opposition  to  it  in  some  quarters,  although  the  people  of  Kenosha  in 
general  are  in  favor  of  treating  the  company  fairly.  Horses  are  being  used 
for  motive  power  at  present 

NEWS  NOTES 

LOS  ANGELES,  CAL. — Jfanager  C.  W.  Smith  is  contemplating  the  adop- 
tion of  a  merit  system  of  discipline  for  the  Pasadena  lines  of  the  Pacific 

Electric  Railway  Company. 
CHICAGO,  ILL.— At  the  annual  meeting  of  the  Chicago  North  Shore 

Street  Raihvay  Company  C.  F.  Marlow  resigned  as  vice-president  and  director, 
and  was  succeeded  by  F.  H.  Roeschlaub.  The  other  directors  and  officers 
were  re-elected.  The  following  is  the  full  list:  Directors,  L.  S.  Owsley,  F.  H. 
Roeschlaub.  C.  E.  Yerkes,  E.  C.  Veasey,  A.  L.  Dewar;  L.  S.  Owsley,  presi- 

dent; F.  H.  Roeschlaub,  vice-president;  E.  C.  Veasey,  secretary  and  treasurer. 
CHICAGO,  ILL. — At  the  meeting  of  the  Union  Traction  protective  com- 

mittee held  Jan.  28  a  plan  of  campaign  was  submitted  by  J.  S.  Auerbach,  rep- 
resenting the  Eastern  interests  in  the  company.  The  details  were  guarded, 

It  is  said  to  have  been  submitted  to  John  P.  Wilson,  legal  adviser  of  the 
committee,  and  W.  W.  Gurley,  general  counsel  for  the  company.  An  agree- 

ment has  been  sent  out  by  the  Chicago  City  Railway  protective  committee 
which  stockholders  are  sig.ning  in  large  numbers.  It  sets  forth  in  imequivocal 
terms  the  intent  of  the  committee  to  fight  for  independence,  and  expresses 
the  belief  that  a  majority  of  the  stock  is  held  by  persons  opposed  to  a  change 
in  the  status  of  the  company. 
CHICAGO,  ILL. — Judge  A.  N.  Waterman,  in  delivering  an  opinion  of  the 

Appellate  Court,  has  dismissed  the  appeal  taken  by  the  City  of  Chicago  from 
the  judgment  of  the  Circuit  Court  in  refusing  to  issue  a  writ  of  mandamus 
directing  the  West  Chicago  Street  Railroad  Company  to  lower  its  tunnel  at 
Van  Buren  Street  so  as  to  provide  for  a  depth  of  water  of  21  ft.  at  all  times. 
The  reviewing  court  declares  that  a  freehold  is  involved,  and  that  the  case 
should  have  been  taken  to  the  Supreme  Court. 
INDIANAPOLIS,  IND.— A  bill  has  been  introduced  in  the  Legislature 

providing  that  all  interurban  and  street  railway  companies  hereafter  wishing 
to  cross  steam  roads  may  do  so  by  taking  the  regular  course  as  prescribed  by 
statute,  providing,  however,  that  when  a  crossing  controversy  is  so  settled 
the  interurban  company  shall  build  and  maintain  an  interlocking  switch  at 
the  crossing.  When  either  company  shall  petition  for  an  overhead  bridge  or 
subway  the  local  court  shall  determine  whether  such  a  crossing  is  necessary, 
and  shall  divide  the  cost  of  the  crossing.  The  interurban  people  will  seek  to 
have  the  bill  amended  so  as  to  divide  the  cost  of  building  and  maintaining 
interlocking  switch  at  crossings, 
BOSTON,  MASS. — The  committee  on  street  railways  of  the  Legislature  has 

taken  up  the  Governor's  address  and  the  annual  report  of  the  Railroad  Com- 
missioners. Chairman  Jackson,  of  the  Railroad  Commission,  favors  the 

passage  of  legislation  recommended  by  the  Board.  These  recommendations 
arc  three  in  number,  as  follows:  That  all  double-truck  cars  be  equipped  with 
power  brakes;  that  cars  carry  lifting  jacks,  and  that  the  Railroad  Commis- 

sioners may  speciTy  the  style  of  fender  which  must  be  used.  Mr.  Jackson  says 
the  Board  has  not  yet  seen  a  fender  which  it  feels  disposed  to  recommend. 
FITCHBURG,  MASS.— The  Fitchburg  &  Leominster  Street  Railway  Com- 

pany has  petitioned  the  Legislature  for  an  act  authorizing  it  to  act  as  common 
carrier  of  parcels,  freight  and  baggage  between  Lunenburg  and  Fitchburg, 
and  to  act  as  common  carrier  of  quarry  products  and  quarry  supplier  be:, 
twcen  the  railroads  and  quarries  in  Fitchburg  and  Leominsii  i  . 
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BAY  CITY,  MICH.— The  car  house  of  the  Bay  City  Consohdated  Street 
Railway  Company  was  burned  on  Jan.  23.  Summer  cars  stored  therein  were 
destroyed.   The  loss  is  stated  at  $35,000. 

ST.  PAUL,  MINN.— It.  is  said  that  the  St.  Paul  City  Railway  Company 
has  made  an  offer  to  the  Water  Board  to  compromise  the  $50,000  electrolysis 
suit  brought  agaixist  it  by  the  city,  and  to  further  relieve  the  city  from  any 
more  responsibility  regarding  the  future  of  the  mains.  The  ofifer  which  has 
been  made  is  in  eflfect  the  thorough  "bonding"  of  the  present  ground  return 
system,  the  testing  of  the  same  to  the  entire  satisfaction  of  the  Board,  the 
perfect  insulation  of  all  mains  usually  subject  to  the  electrical  leakage,  and  the 
payment  to  the  city  of  damages  where  such  can  be  shown. 
ALBANY,  N.  Y. — Deputy  Attorney  General  Wood  and  attorneys  repre- 

senting the  corporations  concerned  in  the  franchise  tax  law  litigation  appeared 
before  Judge  Chase  of  the  Appellate  Division  of  the  Supreme  Court,  at  his 
chambers  in  Catskill,  Jan.  30,  and  submitted  to  him  questions  as  to  the  form 
of  the  orders  to  be  entered  with  the  Court  of  Appeals  on  these  cases.  Judge 
Chase  decided  that  the  form  of  the  order  must  follow  the  decision  of  the 
court  which  reversed  the  report  of  the  referee,  Earl,  on  questions  of  law  and 
affirmed  it  on  questions  of  fact.  An  order  conforming  to  that  decision  was 
drawn  and  will  within  a  day  or  two  be  filed  with  the  Court  of  Appeals. 
ALBANY,  N.  Y. — Senator  Dowling  has  introduced  in  the  Senate  the  original 

Ford  franchise  tax  bill,  so  amended  that  the  power  of  assessment  shall  be 
taken  from  the  State  Board  of  Tax  Commissioners  and  be  vested  in  the  local 
atithorities. 
ALBANY,  N.  Y. — There  has  been  introduced  in  the  Assembly  a  bill  pro- 

viding that  every  passenger  car  on  a  railroad  in  New  York  City  shall  have  two 
conductors,  "the  particular  and  only  duty  of  one  of  which  shall  be  to  see  that 
all  passengers  on  said  car  shall  be  protected  from  all  accidents  that  may  arise 
from  the  starting  and  stopping  of  such  car." 
NEW  YORK,  N.  Y. — The  opinion  is  prevalent  here  that  it  is  an  assured 

fact  that  there  will  be  a  track  connection  at  Forty-Second  Street  between  the 
New  York  Central  and  the  subway,  and  that  trains  will  be  run  directly  from 
the  New  York  Central's  tracks  to  the  tracks  of  the  subway  and  down  town. 

 ♦^^  

FINANCIAL  NOTES 

FLORENCE,  COL.— The  Florence  &  Canyon  City  Electric  Street  Railway 
has  filed  a  mortgage  to  the  Eastern  Trust  Company,  of  New  York,  as  trustee, 
to  secure  $2,700,000  of  5  per  cent  $1,000  gold  bonds  dated  Jan.  1,  1903,  and  due 
Jan.  1,  1928,  interest  payable  Jan.  1  and  July  1.  The  plan  of  the  company  is 
to  build  an  extensive  system  of  electric  railways  to  connect  Florence,  Canyon 
City  and  adjacent  towns.  The  officers  of  the  company  are:  Thomas  Robin- 

son, president;  Harley  A.  Cook,  vice-president  and  treasurer;  Harry  Robin- 
son, secretary. 

CHICAGO,  ILL. — The  West  Chicago  Street  Railway  Company  has  declared 
the  quarterly  dividend  of  1%  per  cent,  payable  Feb.  15. 
LOUISVILLE,  KY. — The  directors  of  the  Lou  sville  Railway  will  call  a  spe- 

cial meeting  of  stockholders  to  pass  upon  a  plan  to  raise  money  for  betterments 
and  extensions  by  a  new  issue  of  stock.  The  plan  they  recommend  is  for  a 
40  per  cent  issue,  each  of  the  $2,500,000  of  preferred  stock  and  of  the  $3,500,000 
of  common  stock.  Twenty-five  per  cent  will  be  issued  at  once  when  authorized 
and  sold  to  the  stockholders  at  par,  Ihe  preferred  to  the  preferred  share- 

holders and  the  common  to  the  common  stockholders. 

BOSTON,  MASS. — The  Boston  Elevated  Railway  Company  has  declared  a 
regular  semi-annual  dividend  of  3  per  cent,  payable  Feb.  16,  to  stock  of 
record  Jan.  31. 
GRAND  RAPIDS,  MICH.— The  Grand  Rapids  Railway  Company  has  de- 

clared a  quarterly  dividend  of  IVi  per  cent  on  the  preferred  stock. 
CHICAGO,  ILL. — It  is  said  that  a  movement  is  on  foot  to  secure  the  re- 

lease by  the  syndicate  managers  of  $300,000  of  the  preferred  stock  of  the 
Aurora,  Elgin  &  Chicago  Railway  Company.  The  syndicate  managers  last 
summer  sold  $1,000,000  of  this  stock  to  Claude  Ashbrook  and  others,  of  Cin- 

cinnati, at  91  and  paid  the  money  to  the  receipt  holders.  This  preferred  stock, 
which  has  been  issued,  now  sells  around  92,  while  the  receipts  calling  for  pre- 

ferred stock  are  selling  around  So.  The  18,000  shares  which  were  secured  by 
the  original  pool  holders,  have  been  distributed,  but  the  40  per  cent,  or  12,000 
shares,  which  went  with  the  bonds,  is  still  in  the  hands  of  the  syndicate  man- 
agers. 
ELGIN,  ILL. — The  Elgin,  Aurora  &  Southern  Traction  Company  reports 

earnings  as  follows: 
1902  1901 

Total  gross  earnings    $410,431  $361,665 
Operating  expenses    234,653  200,005 

Net  earnings    $166,778  $155,660 
Deductions  from  income    100,000  100,000 

Net  income  (being  amount  available  for  dividends)   $66,778  $55,660 
GREENWOOD,  IND.— At  the  annual  meeting  of  the  shareholders  of  the 

Indianapolis,  Greenwood  &  Franklin  Railway  Company,  held  Jan.  21,  it  was 
decided  to  change  the  name  of  the  company  to  the  Indianapolis,  Columbus  & 
Southern  Traction  Company,  and  it  was  voted  to  increase  the  capital  from 
$150,000  to  $285,000.  The  voting  of  a  bond  issue  of  $300,000  by  the  directors 
was  also  ratified.  The  bonds  will  be  held  in  Philadelphia.  The  headquarters 
and  general  offices  of  the  company  will  be  moved  to  Columbus.  An  addi- 

tional power  house  and  car  house  will  be  erected  at  Edinburg,  which  is  the 
center  of  the  road.  Work  on  the  extension  is  progressing  notwithstanding  the 
cold  weather.  The  bridges  are  nearing  completion  and  the  railg  will  be  laid 
as  soon  as  the  weather  permits, 
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CHICAGO,  ILL. — Earnings  of  the  Chicago  &  Milwaukee  Electric  Railway 
for  the  year  ended  Dec.  31,  1902,  compare  as  follows:  Gross  receipts,  $190,110, 
as  compared  with  $171,172  in  1901;  operating  expenses,  $79,364,  as  compared 
with  $74,015  for  1901;  net  earnings  $110,746,  as  compared  with  $97,157. 
ANDERSON,  IND. — The  gross  earnings  of  the  Union  Traction  Company 

for  the  year  ended  Dec.  31,  1902,  are  given  as  $948,288.  For  the  year  ended 
Dec.  31,  1901,  the  gross  earnings  were  $742,654,  and  for  the  year  ended  Dec.  31, 
1900,  the  gross  earnings  wer  $442,762.  The  average  earnings  per  month  for 
1902  was  $79,024,  as  against  $61,887  for  1901,  and  $.36,896  for  1900. 
LOUISVILLE,  KY.— The  Louisville,  Anchorage  &  Pewee  Valley  Electric 

Railway  Company  has  filed  amended  articles  of  incorporation  changing  its 
name  to  the  Louisville  &  Eastern  Railroad  Company,  and  increasing  its 
authorized  capital  slock  from  $350,000  to  $1,250,000,  of  which  $250,000  is  5  per 
cent  non-cumulative  preferred.  The  indebtedness  is  limited  to  $1,500,000.  The 
company  is  empowered  to  build  from  Shelbyville  to  Frankfort,  to  Eminence, 
New  Castle,  Mount  Eden,  in  Anderson  and  Spencer  Counties,  and  to  a  point 
on  the  Kentucky  River  in  Henry  County. 
BALTIMORE,  MD.— The  stockholders  of  the  United  Railways  &  Electric 

Company  have  ratified  the  lease  of  the  Baltimore,  Sparrows  Point  and  Chesa- 
peake Railway,  guaranteeing  the  principal  and  interest  of  $2,000,000  of  the 

bonds  of  the  new  company. 
BOSTON,  MASS.— The  Boston  Elevated  Railway  Company  has  declared 

the  semi-annual  dividend  of  3  per  cent,  payable  Feb.  15,  to  stock  of  record 
Jan.  31. 
MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Company  reports 

earnings  as  follows: 
December  1902  1901 

Gross  receipts    $331,331  $291,341 
Operating  expenses    151,456  114,106 

Net  earnings    $179,875  $180,2.35 
Charges   78,017  64,350 

Surplus    $101,858  $115,885 
Year  ended  December: 

Gross  receipts    3,612,210  3,173,975 
Operating  expenses    1,630,169  1,415,451 

Net  earnings   $1,982,041  $1,758,524 
Fixed  charges    921,717  876,637 

Surplus   $1,060,324  $881,887 
ALBANY,  N.  Y.— The  property  of  the  Albany  &  Hudson  Railway  & 

Power  Company  will  be  sold  at  public  auction  in  the  Court  House  at  Hudson, 
Feb.  11.  The  sale  is  due  to  a  foreclosure  of  the  judgment  for  $2,500,000  held  by 
the  Colonial  Trust  Company,  of  New  York.  The  company  has  been  unable 
to  pay  the  interest  on  its  bonds  for  some  time  past,  and  the  last  accident  on 
the  road  compelled  it  to  seek  the  appointment  of  a  receiver.  The  receiver  is 
George  W.  Blakeslee.  A  reorganization  committee  has  been  formed  to  buy 
in  the  property. 
ZANESVILLE,  OHIO.— The  Zanesville  &  Southeastern  Railroad,  one  of 

the  lines  projected  by  Colonel  A.  E.  Boone,  has  increased  its  capital  stock 
from  $10,000  to  $1,000,000. 
CHARLESTON,  S.  C— Hambleton  &  Company,  of  Baltimore,  give  the 

following  statement  of  the  Charleston  Consolidated  Railway,  Gas  &  Electric 
Company,  of  Charleston,  S.  C.  Statement  showing  gross  earnings,  operating 
expenses  and  net  income  of  the  four  divisions  for  three  years  and  ten  months, 
from  March  1,  1899,  to  Dec.  31,  1902: 
Gross  Earnings         City  Ry.  Seashore  R.R.  L.  &  P.Div.    Gas  Div.  Total 

Year,  Feb.  28,  1900   $182,613         $68,573         $57,267       $131,466  $439,920 
Year,  Feb.  28,  1901   194,594         64,422         76,961        151,544  487,523 
Year,  Feb.  28,  1902   231,738         71,790         96,832        149,159  549,520 
10  months,  Dec.  31.  1902.    231,091         80,647         92,366        120,548  524,653 

Totals    $840,037       $285,434       $323,427       $552,719  $2,001,619 

Operating  Expenses 
Year,  Feb.  28,  1900   $103,493  $54,537  $43,543  $79,168  $280,742 
Year,  Feb.  28,  1901   111,434  82,328  46,644  91,005  331,412 
Year,  Feb.  28,  1902   133,946  62,445  48,463  89,480  334,335 
10  months,  Dec.  31,  1902.  131,238  61,888  46,614  72,842  312,584 

Totals    $480,112       $261,200       $185,265       $332,496  $1,259,074 

Net  income                      $359,924  $24,234  $138,161       $220,223  $742,544 
The  following  table  shows  gross  earnings,  operating  expenses,  net  earnings, 

fixed  charges  and  net  income  for  the  several  periods: 
Gross  Operating  Net     Fixed  Charges  Net 

Earnings  Expenses  Earnings   and  Taxes  Income 
Fiscal  year  1900              $439,920  $280,742  $159,178       $144,719  $14,4t)8 
Fiscal  year  1901                487,523  331,412  156,111        152,001  4,109 
Fiscal  year  1902                549,.520  334,335  215,185        153,437  61,747 
10  months  1902                   524,653  312,584  212,069        125,921  86,147 

$2,001,619     $1,259,074       $742,544       $576,080  $166,463 
PITTSBURG,   PA.— The  gross  earnings  of  the  Pittsburg  "Railways  Com- pany for  the  year  1902  are  reported  to  be  $8,137,763,  showing  an  increase  of 

$983,738  over  the  earnings  of  1901. 
ALLENTOWN,  PA. — Dividends  have  been  declared  by  local  electric  rail- 

way companies  as  follows:  Lehigh  Valley  Traction  Company,  quarlerly  of  1% 
per  cent;  AUentown  &  Slatington  Street  Railway  Company,  semi-annual  of 
2%  per  cent. 
PHILADELPHIA,  PA.— It  is  said  that  the  Philadelphia  Rapid  Transit 

Company  will  soon  call  for  an  assessment  of  $5  a  share  on  its  stock. 
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PITTSBURG,  PA.— The  Pliiladelpliia  Company  and  afliliated  companies 
report  earnings  as  follows: 

December                                                                          t902  1901 
Gross  earnings   $1,375,133  $1,206,282 
Operating  expenses  and  taxes                                                710,968  646,483 

Net  

earnings                                                                       $664,165  2:559,799 

Other  

income                                                                        H^S^S  18.14-1 

Total  

income                                                                       $781,743  $577,943 
Interest  and  

rentals                                                              340,699  202,584 

Balance                                                                                $441,044  $375,359 

Dividend                                                                                106,437  99,167 

Surplus                                                                            $334,607  $276,192 

Fiscal  year: 
Gross  earnings   $13,795,053  $12,189,125 

Operating  expenses  and  

taxes                                              7,759,029  6,655,849 

Net  earnings   $0,036,024  $5,533,276 

Other  

income                                                                      1,607,649  471,820 

Total  income   $7,643,673  $6,005,096 

Interest  and  

rentals                                                         3,880,969  2.434,752 

Balance   $3,762,704  $3,570,344 
Dividends   "                1,306,175  1,189,917 

Surplus   $2,456,529  $2,380,427 
EL  PASO,  TEX.— The  El  Paso  Electric  Company  Jan.  12  paid  a  dividend 

of  $3  per  share  on  its  preferred  stock.  This  is  the  first  dividend  paid  by  the 
company. 
MILWAUKEE,   WIS.— The  Milwaukee  Electric  Railway  &  Light  Com 

pany  has  declared  a  regular  quarterly  dividend  of  1%  per  cent  on  its  pre- 
ferred stock,  payable  Feb.  2. 

 ♦♦♦  

AMONG  THE  MANUFACTURERS 

THE  LACLEDE  CAR  COMPANY,  of  St.  Louis,  is  reported  very  busy  just 
now  and  its  works  are  working  full  time  on  the  cars  for  which  orders  have 
been  received. 

THE  GREEN  ENGINEERING  COMPANY,  of  Chicago,  is  evidently 
meeting  with  great  success  in  the  sale  of  the  link  traveling  grates,  as  the 
sale  of  these  grates  during  1902  was  much  larger  than  during  the  'previous 
year. 
H.  F.  SANVILLE,  of  Philadelphia,  has  been  appointed  exclusive  sales 

agent  for  the  Johnson  Wrecking  Frog  Company  for  New  York,  New  Jersey, 
Delaware,  Pennsylvania,  Maryland,  District  of  Columbia,  Virginia,  North 
Carolina  and  South  Carolina. 
THE  INDIANAPOLIS  SWITCH  &  FROG  COMPANY,  Springfield,  Ohio, 

has  issued  a  large  office  calendar  for  1903.  The  tops  of  the  various  leaves 
are  ornamented  with  views  of  some  of  the  handsome  specimens  of  special 
track  work  turned  out  by  this  company. 
THE  GLACIER  METAL  COMPANY,  of  New  York,  is  sending  out  a 

large  calendar  to  users  and  prospective  buyers  of  the  Glacier  anti-friction 
metal.  The  dates  in  this  calendar  are  printed  in  large,  plain  type,  which  can 
easily  be  distinguished  at  a  considerable  distance. 
CATALOGUE  NO.  6,  of  the  Weir  Frog  Company  is  a  comprehensive 

treatise  on  track  specialties.  The  company  announces  that  it  is  prepared  to 
do  work  for  electric  railways,  either  from  designs  furnished  by  the  railway 
company  or  made  especially  by  the  Weir  Company. 
THE  ELECTRICAL  INSTALLATION  COMPANY,  of  Chicago,  has  com- 

pleted its  work  on  the  Indianapolis  &  Plainfield  Electric  Railroad,  and  nas 
just  closed  a  contract  for  40  miles  of  overhead  work  for  the  Indianapolis 
Northern  Traction  Company,  tl.is  latter  work  e.xtending  from  Indianapolis  to 
Tipton. 
THE  PARTIAL  LIST  OF  USERS  OF  RISDLER  PUMPING,  COM- 

PRESSING AND  BLOWING  ENGINES,  which  has  just  been  issued  by 
the  AUis-Chalmers  Company,  comprises  a  formidable  record  and  a  practical 
indorsement  of  this  apparatus  by  many  of  the  most  prominent  power  users  in 
the  country. 

"OUR  LIST  OF  REFERENCES"  is  the  suggestive  title  of  a  neat  pocket 
pamphlet  issued  by  the  Watertown  Engine  Company,  of  Watertown,  N.  Y., 
giving  a  list  of  the  principal  recent  sales  made  by  this  company  and  men- 

tioning the  plants  operated.  The  list  includes  power  plants  of  all  descriptions 
and  for  all  classes  of  service. 

E.  CLARENCE  JONES  &  COMPANY  is  the  new  title  of  the  old  and 
well-known  firm  of  Edward  C  Jones  &  Company,  bankers,  brokers  and 
dealers  in  high-grade  bonds,  at  No.  1  Nassau  Street,  New  York.  The  firm 
also  has  branch  offices  at  112  South  Fourth  Street,  Philadelphia.  The  firm  is  a 
member  of  the  New  York  Stock  Exchange. 

G.  M.  GEST  has  been  awarded  the  additional  contracts  for  placing  under 
ground  the  remainder  of  the  overhead  system  of  the  Brooklyn  Heights  Rail- 

road Company.  This  will  practically  complete  the  removal  of  the  overhead 
system  of  that  company  within  the  prescribed  area,  and  work  will  be  finished 
early  in  the  s;i.ing.    These  coi'tracts  amount  to  nearly  $40,000. 
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THE  MAYER  &  ENGLUND  COMPANY,  of  Thiladelphia,  have  pre- 
pared for  distribution  among  their  patrons  a  very  artistic  calendar,  which  is 

worthy  of  a  prominent  position  in  any  office.  The  calendar  is  of  very 
attractive  design,  and  the  company  is  receiving  many  compliments  upon  it,  as 
it  is  not  only  serviceable,  but  is  really  a  very  attractive  ornament. 
THE  C.  W.  HUNT  COMPANY,  of  New  York,  has  issued  an  interesting 

circular  descriptive  of  the  Hunt  electric  storage  battery  locomotive.  The 
circular  points  out  a  few  of  the  chief  points  which  have  made  this  locomotive 
so  popular  in  plants  where  the  Hunt  industrial  railways  have  been  installed, 
and  where  heavy  loads  are  required  to  be  moved  for  some  distance  about 
the  works. 
THE  AMERICAN  ELECTRICAL  WORKS,  of  Phillipsdale,  R.  I.,  have 

sent  out  a  very  handsome  calendar  bearing  the  portrait  of  Sir  Humphry 
Davy.  It  is  accompanied  by  a  brief  sketch  of  the  distinguished  experimenter, 
which  was  compiled  for  this  publication  by  Thomas  D.  Lockwood.  This 
calendar  is  an  artistic  production,  and  is  worthy  of-  a  conspicuous  position  in 
the  advertising  literature  which  has  been  issued  by/ the  American  Electrical 
Works. 
THE  CROCKER-WHEELER  COMPANY,  of  Ampere,  N.  J.,  has  just 

issued  a  bulletin  on  "Semi  and  Fully  Enclosed  Motors."  The  motors  de- 
scribed are  designed  with  special  reference  to  securing  protection  for  their 

windings  and  most  delicate  parts  from  external  injury,  and  they  have  been 
found  well  adapted  for  driving  machinery  especially  where  it  is  desirable  to 
attach  the  motors  to  side  walls  or  ceilijigs.  This  catalogue  will  be  of  special 
interest  to  superintendents  of  machine  shops  which  are  electrically  operated. 

THE  GRAFTON  PRESS,  of  New  York,  has  issued  a  Bookbuilders'  Pland- 
book  which  contains  much  valuable  information  upon  types,  scales,  bulks  and 
equivalents  in  printers'  supplies,  which  ought  to  interest  not  only  publishers, 
but  advertisers  and  men  engaged  in  the  preparation  of  advertising  matter. 
The  work  is  compiled  by  Frederick  H.  Hitchcock,  and,  in  addition  to  other 
features  mentioned,  contains  instructions  for  proofreaders  and  a  graphic 
illustration  of  the  methods  accepted  by  experts  in  marking  manuscript  and 
proof  sheets. 
THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio,  has  issued  an  attractive 

folder  describing  the  Haycox  electric  car  signal.  This  is  device  for  signalling 
electric  cars  to  stop  for  passengers  at  crossings,  flag  stations,  etc.,  and  con- 

sists of  lamps  enclosed  in  a  box  at  the  top  of  the  pole  and  operated  by  a  switcii 
near  the  base.  By  simply  lifting  up  a  handle  bulls-eyes  in  the  box  are  illum- 

inated and  the  raotorman  knows  1000  ft.  away  that  he  must  stop,  instead  of 
waiting  until  the  prospective  passenger  comes  within  range  oi  his  headlight. 
Copies  of  the  circular  will  be  gladly  mailed  to  all  desiring  it. 
IT  IS  ANNOUNCED  that  the  business  heretofore  operated  under  the  firm 

names  of  "William  A.  Hardy"  and  "Hardy  &  Pinder,"  will,  from  now  on,  be 
conducted  by  William  A.  Hardy  &  Sons  Company,  at  Fitchburg,  Mass.  It  is 
therefore  asked  that  all  communications  be  addressed,  and  all  invoices  for  ma- 

terials now  being  supplied  to  either  William  A.  Hardy  or  Hardy  &  Pinder 
be  sent  to  the  new  firm.  The  new  company  will  be  under  the  same  manage- 

ment as  the  old  firms,  the  change  being  in  name  only,  and  will  continue  to 
manufacture  the  same  high-grade  of  babbitt,  lining  and  other  metals  as 
heretofore. 

Thji  MAYER  &  ENGLUND  COMPANY,  of  Philadelphia,  has  just  com- 
menced the  publication  of  a  very  attractive  monthly  called  "  fhe  Keystone 

Traveller."  The  paper  is  pocket  size  and  is  devoted  incidentally  to  reminding 
the  reader  of  the  various  appliances  sold  by  the  Mayer  &  Englund  Company, 
and  it  also  contains  short  and  bright  stories,  the  moral  of  which  is  usually 
added  and  which  points  to  the  desirability  of  placing  orders  with  the  pub- 

lishers. The  first  number,  which  is  dated  January,  1903,  is  handsomely 
printed  and  its  attractive  typographical  appearance,  epigrams  and  wit  will 
make  it  a  welcome  visitor  to  those  who  may  be  fortunate  enough  to  receive 
it. 

THE  WATERTOWN  ENGINE  COMPANY,  Watertown,  N.  Y.,  has  re- 
cently published  a  little  book  giving  a  list  of  references  of  users  of  Water- 

town  engines.  The  book  contains  a  large  number  of  names,  including  the  fol- 
lowing: Roland  Park;  Poughkeepsie  &  Wappinger's  Falls  Railroad  Com- 

pany; Louisville  &  New  Albany  Railroad  Company;  Metropolitan  Street  Rail- 
way Company  (Kansas  City);  LeRoy  Electric  Light  &  Power  Company;  M. 

A.  Hanna  &  Company;  Wisconsin  Electric  Construction  Company;  Pennsyl- 
vania Railroad  Company;  Union  Elektricitats-Gesellscliaft,  Berlin;  Dutchess 

County  Light,  Heat  &  Power  Company;  Wolcott  Electric  Light  Company; 
Missouri  Pacific  Railroad  Company;  Muncie  Electric  Light  Company;  Delhi 
Electric  Light  Company. 
SPENCER,  TRASK  &  COMPANY,  the  New  York  City  bankers,  announce 

the  completion  of  their  1903  edition  "Statistical  Tables"  (pocket  size),  which 
are  now  ready  for  gratuitous  distribution  among  institutions  and  investors. 
The  present  number  is  the  twentieth  annual  edition  of  the  booklet.  Condensed 
information  is  given  covering  the  capitalization  and  earnings  of  railroad  and 
industrial  companies.  A  very  complete  bond  list,  covering  all  issues  listed  on 
the  New  York  Stock  Exchange,  and  other  important  bonds,  is  one  of  the 
main  features,  and  is  arranged  in  exceptionally  convenient  form.  The  section 
relating  to  industrial  corporations,  which  includes  statistics  of  a  number  of 
street  railway  properties,  is  of  special  interest. 
THE  BELLAMY  VESTLETTE  MANUFACTURING  COMPANY,  of 

Cleveland,  reports  an  excellent  business  during  the  past  year,  and  that  the 
vestlette  is  coming  into  more  general  use  by  street  railway  companies.  It 
has  already  been  adopted  by  more  than  fifty  of  the  large  railway  companies  in 
this  country,  and  many  vestlettes  have  been  shipped  abroad.  There  are  now 
nearly  22,000  vestlettes  in  use  in  different  parts  of  the  country.  It  is  an 
interesting  fact  that  a  number  of  companies  are  not  ordering  vests  for  their 
employees'  new  uniforms,  but  will  place  orders  for  vestlettes  instead.  The 
vestlette  has  some  eight  or  ten  pockets  especially  adapted  for  carrying  tickets, 
transfers,  change  and  other  articles  required  by  the  conductor,  and  is  con- 

structed in  such  a  way  that  it  is  always  presentable. 

L.  L.  SUMMERS  &  CO. 

Engineers  and  Contractors 

THE  ROOKERY,  CHICAGO 

Ra.il'way,  PoTver  and  Lighting  Plants 

PEPPER  &  REGISTER,  -    -  General  Contractors. 
Electric  Street  Railways  a  Specialty. 

■  ■a-ii6  No.  Broad  Street,         .        .  PHILADELPHIA,  PA. 

ARCMBObD-BRADY  GOMPAMY, 
ENGINEERS    AND  CONTRACTORS, 

UNIVERSITY  BUILDINO,        .        .        .        =        SYRACUSE,  N.  Y. 

WM.  A.  CULLEN, General  Contractor, 

steam  and  Street  Railways.     Electric  Track  and  Overhead  Construction A  Specialty. 
828  Broad  Street,    -      -      -      .      .      -      =      =     NRWARK,  N.  J. 

CONSULTING  AND  CONTRACTING  "NGIN^ERS 
Structural    Work:    for    Electric    Roads    a  Specialty 

E.  SAXTON, 

STREET   RAILWAY  CONTRACTOR, 
See  Page  87  123  Q  STREET  N.  E.,  WASHINQTON,  D.  C. 

ESTABLISHED  1S93 

PRED.  T.  LEY  &  CO. 

...CONTRACTORS... 

Phoenix  Building        SPRINGFIELD.  MASS. 

Electric  Railways  Built  and  Financed 
Franchises  Purchased 

J.  Wm.  Middendorf,  Pres.  A.  H.  Rotherfoord,  Treas. 
R.  Lancaster  Williams  Vice-Pres.  Howard  P.  Page,  Sec'y  and  Auditor 

E.  L.  Bemiss,  Gen'l  Manager. 
Office  of  Gen'l  Manager,  Richmond,  Va. 

Railways  and  cigbt  €o. 

^  of  America  = EXECUTIVE   OFFICES,  CONTINENTAL  TRUST  BUILDINQ 
BALTIMORE,  HD. 

Finances — 'BuUds — Purchases 

Electric  Railways,  Electric  Ligfhting;  Properties,  Water 
Works,  Ice  Plants,  etc. 

Examinations  made  and  reports  furnished  on  all  classes 
of  industrial  properties.        Correspondence  solicited. 
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THE  INTERNATIONAL  SMOKELESS  POWDER  &  DYNAMITE 
COMPANY  recently  purchased  from  the  Westinghouse  Electric  &  Manu- 

facturing Company  a  ISO-kw,  two-phase  alternator  with  switchboard,  and  a 
number  of  type  C  induction  motors  ranging  in  size  from  7%  hp  to  50  hp.  The 
motors  will  drive  apparatus  used  in  the  making  of  smokeless  powder,  for 
which  purpose  the  induction  rrjOtor  is  especially  well  suited  on  account  of 
the  absence  of  commutator,  slip  rings  or  other  moving  contacts,  and  it  may 
be  easily  started  from  a  switchboard  at  any  distance  from  the  motor  or,  if 
the  starting  switch  is  near  at  hand,  the  switch  may  be  submerged  in  some 
non-inflammable  oil,  thus  rendering  the  equipment  absolutely  safe  in  the 
presence  of  explosive  or  combustible  materials. 

A  SUCCESSFUL  BUSINESS.— Charles  F.  Johnson,  of  Buffalo,  reports  an 
excellent  business  during  the  past  year  in  the  sale  of  rails,  cars,  motors  and, 
in  fact,  all  classes  of  machinery  and  equipment  for  electric  railway  operation. 
These  include  both  first  and  second-hand  material,  as,  owing  to  Mr.  Johnson's ability  to  see  opportunities  and  act  promptly  upon  them,  he  has  been  able  to 
secure  a  great  many  bargains  in  electric  railway  material,  which  he  has  been 
able  to  offer  again  as  bargains  to  his  customers.  An  example  of  this  is 
shown  by  the  fact  that  in  the  period  of  twenty-two  months  ending  Dec.  31, 
1902,  Mr.  Johnson  personally  inspected,  bought  and  sold  rails,  railway  equip- 

ment and  electrical  machinery  to  the  amount  of  $245,000.  About  $100,000  of 
this  has  been  transacted  for  spot  cash  in  the  last  six  months.  The  next  six 
months  he  expects  to  double  this  amount.  During  the  past  sixty  days  Mr. 
Johnson  states  that  he  has  shipped  rails,  cars  and  motors  to  Idaho,  Iowa, 
Illinois,  Michigan,  Indiana,  Pennsylvania,  Georgia,  New  York  and  Rhode 
Island.  He  has  also  had  regular  telegraphic  or  mail  communications  from 
such  extremes  as  Maine,  Florida,  Oregon,  Louisiana,  and  foreign  countries. 

THE  RONEY  MECHANICAL  STOKER  maintains  its  popularity  as  an  im- 
portant factor  in  steam  plant  operation.  A  few  recent  stoker  orders  com- 

prise: North  Jersey  Street  Railway  Company  and  Jersey  City,  Iloboken  & 
Paterson  Street  Railway  Company,  twelve  quadruplex  stokers,  for  plant  exten- 

sions aggregating  6250  hp.;  Indianapolis  Street  Railway,  twelve  duplex  and 
quadruplex  stokers  for  4200-hp  B.  &  W.  and  Zell  boilers;  Indiana,  Lebanon 
&  Frankfort  Railway,  12  duplex  stokers  for  3000-hp  plant  of  Stirling  boilers; 
Utah  Light  &  Power  Company,  Salt  Lake  City,  six  duple-x  stokers  for  a  light- 

ing plant  containing  1250-hp  Heine  boilers;  Phoeni.x  Iron  Company,  six  quad- 
ruplex stokers,  for  rolling-mill  plant,  fifth  order,  2700-hp  extension,  Heine 

boilers;  Youngstown  (Ohio)  Consolidated  Gas  &  Electric  Company,  third  order, 
quadruplex  stokers  for  central  lighting,  railway  and  power  plant,  lOoO-hp  B.  & 
W.  boilers;  Rhode  Island  &  Suburban  Railway,  plant  extensions,  quadruplex 
stokers,  1050-hp  B.  &  W.  boilers,  12,000-hp  ultimate;  Pennsylvania  Railroad, 
Altoona,  Juniata  shops,  quadruplex  stokers  for  Sederholm  boilers.  The  Roney 
mechanical  stoker  is  applied  to  all  types  of  boilers,  for  all  classes  of  power 
service,  and  is  sold  by  Westinghouse,  Church,  Kerr  &  Company,  of  New 
York,  Boston,  Chicago,  Pittsburg  and  Detroit. 

THE  NATIONAL  TROLLEY  MANUFACTURING  COMPANY,  of 
Rochester,  N.  Y.,  has  issued  a  very  handsome  catalogue  on  its  improved  roller- 
bearing  trolley  wheels.  Instead  of  going  into  extended  details  as  to  the 
construction  of  the  wheel  and  its  parts,  excellent  half-tone  engravings  are 
shown  from  which  the  simple  construction  can  be  readily  appreciated  by  all 
mechanical  men.  The  book  is  not  issued  for  the  purpose  of  instructing  the 
uninitiated  into  methods  of  trolley  wheel  manufacture,  but  is  intended  for  the 
perusal  of  intelligent  practical  mechanics  in  the  railway  field  whose  judgment 
can  be  relied  upon  to  realize  the  merits  of  the  device.  The  roller  bearings 
of  these  wheels  have  retaining  rings  of  peculiar  construction  at  each  end 
which  give  an  extremely  low  friction  coefficient,  and  the  wheel  under  the 
severest  test  has  proven  its  remarkable  efficiency,  both  as  to  life  and  mechan- 

ical operation.  A  wheel  of  this  type  is,  naturally,  of  great  service  on  high- 
speed lines,  but  its  adoption  on  low-speed  Imes  is,  of  course,  a  logical  conse- 

quence. The  manufacturers  claim  that  oiling  the  wheel  once  a  week  will 
keep  it  in  the  best  condition,  an  item  which  is  of  no  little  importance.  The 
National  Trolley  Manufacturing  Company  expresses  its  desire  to  open  cor- 

respondence with  all  roads  desiring  to  investigate  the  merits  of  these  wheels, 
and  will  be  glad  to  place  such  data  before  prospective  customers  in  regard  to 
the  manufacture  and  test  of  the  wheels  as  will  be  of  interest. 

KoHLER  Brothers, 

Engineers  and  Contractors 

for  Complete  Steam  and 

Electric  Railways. 

Write  us  when  contem- 
plating the  building  of  new 

lines,  or  improvements  to 
existing  properties. 

I804-1806-1808-1810-1812 
Fisher  Building, 

Chicago,  III. 

COLUMBIA  CONSTRUCTION  CO. 
INCORPORATED 

Engineers  and 
General  Contractors 

ELECTRIC  RAILWAYS 

REPORTS  ON  PROPERTIES 

WESTERN  and  SOUTHWESTERN  BUSINESS  A  SPECIALTY 

PRINCIPAL  OFFICE 

Colby  and  Abbott  BIdg.        -        MILWAUKEE.  WIS. 

CIVIL,  MECHANICAL  and  ELECTRICAL 

ENGINEERS  and 

GENERAL  CONTRACTORS 

For  the  complete    design,  construction  and    equipment  of 

ELECTRIC  RAILWAYS 

Special  attention  given  to 

INTERURBAN  RAILWAY  PROJECTS. 

Securities  Accepted  and  Negotiated.  Examinations,  Re- 
ports, Estimates,  Plans,  Specifications  and  Supervision. 

ELECTRICAL  INSTALLATION  CO, 
INCORPORATED  1893.       Monadnock  Bldg.,  CHICA.GO. 

TOWNSEND,  REED  Si  CO., 
(INCORPORATED.) 

Eogineers  and  Contractors 

For  Steam  and  Electric  Railways. 

Roads  Built  and  Financed. 

GHICAGO,  =  =  =  =  =  ILLI/\OIS 

INDIA/NAPOLIS,     =   =   =  INDIANA 

JOHN  BLAIR  MacAFEE 

THE  BUILDING  AND  EQUIPMENT  OF  STEAM 
AND  ELECTRIC  RAILWAYS,  POWER  PLANTS 
AND  LIGHTING  SYSTEMS. 
PRELIMINARY  ENGINEERING  WITH  ESTIMATES. 

REPORTS  ON  PROPERTIES  IN  OPERATION. 

HARRISON  BUILDING,  PHILADELPHIA 
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THE  OHMER  FARE  REGISTER  COMPANY,  of  Dayton,  is  doing  a 
large  business  in  the  sale  of  registers  on  several  of  the  new  interurban  roads 
in  Ohio.  Among  the  companies  which  have  recently  adopted  the  register 
are  the  Canton-Akron  and  Canton-Massillon  lines,  the  Toledo  &  Maumee 
Valley  Railway,  the  Dayton,  Covington  &  Piqua  Railway,  the  Toledo,  Fos- 
toria  &  Findlay  Railway,  the  Pennsylvania  &  Ohio  Railway,  the  Dayton  & 
Troy  Railway  and  the  Northern  Ohio  Traction  Company.  The  company  is 
also  negotiating  with  the  Pomeroy-Mandelbaum  syndicate  with  a  view  to 
equipping  several  of  its  roads  with  registers,  and  he  also  has  strong  hopes 
of  a  contract  from  the  Lake  Shore  Electric  Railway.  The  last-mentioned 
company  presented  a  new  proposition  in  the  way  of  recording  fares,  as  its 
system  is  longer  than  any  heretofore  equipped  with  fare  registers.  The 
through  fare  from  Cleveland  to  Toledo  is  $1.75,  and  the  railroad  is  desirous 
of  having  a  register  which  will  register  fares  up  to  that  amount,  with,  of 
course,  a  number  of  intermediate  amounts.  This  can  probably  be  accom- 

plished by  supplying  spaces  for  5,  25,  50,  75  and  $1.50  fares  and  instructing 
conductors  to  use  combinations  of  the  above  in  case  of  higher  or  intermediate 
fares.  The  use  of  these  registers  is  coming  into  more  and  more  general  use 
on  interurban  roads  because  of  losses  through  dishonest  conductors.  The 
difficulty  is  not  so  much  through  the  so-called  practice  of  "knocking  down" 
fares,  but  through  the  sale  of  return-trip  tickets  to  other  passengers  and  through 
the  repeated  use  of  receipt  slips  which  have  been  dropped  on  the  floor  by 
passengers.  A  number  of  roads  are  attempting  to  obviate  the  first-men- 

tioned practice  by  forcing  passengers  to  buy  return-trip  tickets  at  stations, 
but  in  many  instances  this  rule  is  the  cause  of  serious  complaint  from 
numerous  passengers  who  live  at  a  distance  from  the  regular  ticket  offices. 
It  is  claimed  the  use  of  the  Ohmer  register  greatly  reduces  the  chance  of 
loss  by  any  means. 

BRITISH  INDUSTRIAL  NOTES 

THE  BRUSH  ELECTRICAL  ENGINEERING  COMPANY  has  dis- 
tributed a  pocket  memoranda  book  which  practically  forms  a  calendar  for  the 

whole  year.  It  is  of  small  size,  but  very  conveniently  got  up  and  most  useful 
to  anyone  desiring  to  keep  memoraida  for  the  whole  year. 
WE  ARE  IN  RECEIPT  of  a  handsome  little  book  from  Robt.  W.  Blackwell 

&  Company,  which  is  got  up  in  the  most  simple  fashion  without  any  informa- 
tion contained  therein,  but  a  book  which  will  be  of  use  to  anyone  making 

memoranda.  The  pages  are  all  ruled  so  that  they  can  be  used  for  engineering 
diagrams. 
SIEMENS  BROTHERS  &  COMPANY  have  just  brought  out  a  most  inter- 

esting book  on  "Electrical  Crane  and  Capstan  Equipment,"  which  is  thorough- 
ly well  illustrated,  and  shows  this  useful  device  in  full  detail.  It  illustrates 

specially  the  plant  which  they  installed  at  the  Middlesboro  wharves,  which 
makes  interesting  reading.  It  also  shows  details  of  the  Siemens  controllers, 
which  are  most  ingenious  and  simple  in  operation. 
W.  F.  DENNIS  &  COMPANY,  sole  agents  in  the  United  Kingdom 

for  Felten  &  Guilleaume,  of  MuUheim-on-Rhine,  probably  the  largest  manu- 
facturers of  electric  cables,  wires,  bonds  and  other  electrical  devices  on  the 

continent,  have  removed  their  offices  from  23  Billiter  Street,  where  they  have 
been  for  many  years,  to  the  Albert  Buildings,  49  Queen  Victoria  Street.  In 
the  new  offices  they  will  be  much  more  centrally  situated  and  much  more 
convenient  to  their  many  customers  in  this  country.  The  annual  production 
of  Felten  &  Guilleaume  is  about  100,000  tons,  and  they  employ  about  6000 
hands. 
THE  BRITISH  ELECTRIC  CAR  COMPANY  has  just  published  a  cata- 

logue descriptive  of  the  various  manufactures  which  are  turned  out  at  the  com- 
pany's works  at  Trafford  Park,  Manchester.  The  book  gives  a  short  description 

of  the  works,  with  illustrated  views  of  the  company's  traverser,  loading  crane, 
railway  sidings,  etc.,  and  also  shows  some  internal  views  in  the  factory  with  a 
lot  of  work  in  process.  Illustrations  and  descriptions  are  then  given  of  the 
British  Electric  standard  cars  and  various  types  of  car  which  the  company  has 
made  for  the  Birmingham  Corporation,  London  United  Tramways  Company, 
Aberdeen  Corporation,  Isle  of  Thanet  Light  Railway,  City  &  South  London 
Railway,  etc.  Some  excellent  views  are  also  given  of  the  British  Electric 
standard  truck,  motor  water  cars,  etc.,  with  a  description  of  the  company's 
patent  track  brake,  brake-shoe,  improved  swivelling  trolley  head  and  patent 
illuminated  destination  indicator.  The  whole  publication  is  a  credit  to  the 
company  and  should  be  in  the  possession  of  all  tramway  engineers. 

J.  G.  WHITE  &  COMPANY 
INCORPORATED, 

Engineers,  Contractors, 

29  BROADWAY,    NEW  YORK,   N.  Y. 

LONDON  correspondent: 
J.  C.  White  &  Company.  Limited 

22a  Coilege  Hlii,  Cannon  St. 

Arnold  Electric  Power  Station  Co. 

ENGINEERS,  CONTRACTORS, 

Designers  and  Builders  of  Complete 
Electric  Railway,  Lighting  and  Power  Installations. 

Transit  Building, 
NEW  YORK. 

Nlarciuette  Eiuilding, 
Chic  Aoo. 

Sanderson  &  Porter 

Engineers  and 

Contractors 

Electric  Railways, 
Light,  Power  and 
Hydraulic  Plants. 

31  Nassau  Street 
NEW  YORK 

JOHN  B.  WATSON 

BROKER  AND 
ENGINEER  IN 

Rails,  Railway  Equipments 

and  Railway  Securities 

Drexel  Building Philadelphia,  Pa. 

GEO.  WESTON CHAS.  V.  WESTON Mem.  A.  Soc.  C.  H. 

Weston  Brothers 

Consulting  and  Contracting 

steam.  Electric  and  Elevated Railways,  Bridges, 
Buildings,  Foundations,  etc. 

Examinations  and  Reports 
OTl Railways  and  other  Properties 

Surveys,  Estimates,  Plans  and  Specifications. 

711  MERCHANTS  LOAN  &  TRUST  BLDG. 

Telephone.  Central  go  CHICAGO,  ILL 
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WILLANS  &  ROBINSON,  of  Rugby,  have  received  the  following  orders: 
The  tramway  committee  of  Newcastle  have  decided  to  put  down  aWillans  high- 

speed engine  of  650  hp  for  direct  coupling  to  a  Bruce-Peehles  dvnamo  for  sup- 
plying power  to  their  tramways;  the  Doncaster  Corporation  has  sent  them  an 

order  for  a  360-hp  engine,  also  to  be  direct-coupled  to  a  Bruce-Peebles  dyna- 
mo. Willans  &  Robinson  are  also  supplying  the  owners  of  the  Binchester 

Colliery,  of  Durham,  with  a  360-hp  engine  direct  coupled  to  a  multi-phase 
generator  of  the  A.  E.  G.  type,  which  will  be  used  for  supplying  power  in 
their  colliery.  The  Derby  Co-operative  Society  has  ordered  Willans  engines 
for  direct  coupling  to  a  dynamo  of  Mather  &  Piatt  make  for  supplying  power 
to  their  new  premises.  Simpson  &  Company,  of  Newark,  are  putting  down  a 
250-hp  Willans  engine  for  direct  coupling  to  a  Westinghouse  dynamo  for 
stipplying  power  to  their  works.  Dorman  &  Long,  of  Manchester,  have  also 
ordered  Willans  engines  of  600  hp  to  be  direct-coupled  to  a  Mather  &  Piatt 
dynamo  for  electric  power  purposes.  Willans  &  Robinson  have  also  received 
orders  for  three  75-hp  steam  dynamos  for  exporting  to  South  Africa. 

THE  KLEIN  ENGINEERING  COMPANY,  LTD.,  of  Manchester,  states  it 
has  recently  erected  and  set  to  work  one  of  its  accumulator  central  condensing 
plants  at  the  Cleveland  Steel  Works  of  Messrs.  Bolckow,  Vaughan  &  Com- 

pany, Ltd.  One-half  of  the  plant  is  at  present  in  operation  and  has  given 
such  satisfactory  results  that  the  second  half  has  been  ordered.  The  total 
amount  of  steam  condensed  by  the  complete  plant  will  be  100,000  lbs.  per 
hour.  The  company  has  also  in  hand  at  present  several  large  central  surface 
and  jet  condensing  plants  for  steel  works  and  collieries  in  various  parts  of  the 
country,  besides  a  large  number  of  orders  for  plants  for  electric  light  and 
power  stations.  During  the  last  year  the  company  has  received  orders  for 
condensing  and  cooling  equipments  capable  of  dealing  with  1,200,000  lbs.  of 
steam  per  hour.  This  company  was  the  first  English  firm  to  make  a  specialty 
of  cooling  towei-s  and  central  condensing  plants,  and  it  is  pleasing  to  note 
that,  in  spite  of  the  keen  competition  to  meet  from  Germany  and  America,  the 
company  still  occupies  a  foremost  place  in  this  important  branch  of  mechan- 

ical engineering. 
 ♦♦♦  

RECORD  CERTAIN  IN  TRAVEL  TO  CALIFORNIA 

The  following  appeared  in  the  Los  Angeles  Herald  of  Nov.  30,  1902:  As 
creators  of  California  travel  the  New  York  Central  lines  are  near  the  head 
of  the  list.  It  is  a  fact  that  three-fourths  of  the  advertising  matter  sent  out  by 
the  New  York  Central  passenger  department  during  the  summer  and  fall  was 
on  California,  and  a  large  portion  of  the  Four-Track  News,  the  Central's  maga- 

zine, is  devoted  to  stories  and  descriptive  matter  with  California  as  the  theme. 
A  big  share  of  the  New  England  people  who  come  West  begin  their  journeys 
from  points  on  the  lines  of  the  Central  system.  Last  year  it  was  foimd  neces- 

sary to  make  an  increase  in  the  train  service  to  accommodate  the  trovelers; 
this  year  still  further  increases  have  been  made  by  adding  more  cars  to 
trains  and  putting  on  new  trains.  The  local  oiBce  has  been  advised  that  I'l per  cent  of  the  inquiries  about  resorts  and  winter  trips  that  come  into  the 
Eastern  offices  of  the  lines  are  about  California.  The  indications  are  that 
there  will  be  a  tremendously  heavy  tourist  travel  from  the  Atlantic  Coast 

Slates,*** 

Electrical  Testing 

WE  .\RE  NOW  PREPARED  TO  UNDERTAKE 

Electrical  Testing  of  all  kinds. 

Electrical  and  Photometrical  Standardization. 

Tests  of  Lamps, Instruments,  Materials  and  Supplies. 

Secondary  Standards  of  Candle=Power  furnished. 

LAMP  TESTING  BUREAU, 

Telephone,  3388  Franklin.  14  Jay  Street,  New  York. 

H.  P.  BRUCE.  A.  W.  PATTON,  E.  H.  CONVERSE, 
Electrical  Engineer.         Mechanical  Engineer.  Civil  Engineer. 

E.  H.  CONVERSE  &  CO. 

ENGINEERS. 

Plans,  Specifications,  Superintendence  and  Inspection. 
515  TIMES  BUILDINQ,  PITTSBURG,  PA. 

CONTRACTOK  rOR Complete  Condiit  Systems 
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GRAF  AUTOMATIC,  LIFE -SAVING  FENDER. For  Street  Cars,  and  Automobiles. 
Received  the  Highest  Award  over  all  other  Fenders,  at  the  AMERICAN 
INSTlTDTE— Stands  Highly  Recommended  by  the  Press— Is  Reliable, Durable,  and  Ornamental,  and  cannot  be  damaged  through  collisions. 
Operated  by  the  Motorman,  or  by  the  Person  to  be  rescued,  at  the  same 
time.  Is  no  obstruction  to  traffic,  and  cannot  become  unnecessarily 
weather-beaten.    Also  economizes  space-room  in  depots. 

FREDERICK  J.  GRAF,  Fender  Expert,  47  St.  Marks  Place,  New  York. 
WRITE   FOK  CATALOOr'K 

Recording  Volt,  Ampere 
and  Watt  Meters. 

Make  Continuous  Record  Day  and  Night. 
SEND  FOR  CATALOGDE. 

Recording  Pressure  Gauges.    Recording  Ttiermometers. 
EVERY  INSTRUMENT  FDLLY  GUARANTEED. 

SILVER    MEDAL,    PARIS  EXPOSITION. 
THE  BRISTOL  CO.,  Waterbury,  Conn. 

IR0NSIDE5  riANILA  ROPES L>EQUALED  FOR 

TRANSMISSION  AND  GENERAL  USAGE 

IRONSIDES  PAINTS 

Get  Catalogue  Z 
1-%     WIRE  ROPE 

1^    MANILA  ROPE GEARINQ 
BELTING 

Lubricants 

THE  IRONSIDES  COHPANY,  Columbus,  Ohio,  U.S.A. 

WESTON 

Voltmeter  Type  F. 

A  cheap  but  excellent  Switch- board Instrument  lor  Direct  Cur- rent Circuits. 
Particularly  suited  for  Isolated Plmte  and  Feeder  Circnits  in 

Railway  and  Power  Plania. Voltmeters  in  ranges  from  3  to 750  volts.  Ammeters  in  ranges from  I  to  2.500  amp. All  Weston  Instraments  are 
unsurpassed  In  excellence  ol worbmanship,  in  accuracy  and 
economy  of  operation. 
Weston  Electrical 
Instrument  Co., 
WaTerly  Park,  Newark,  M  J. 
BsBLiN — European  WkbIod  Elec- trical Instrument  Co.,  Ritter- 

str  see.  No.  88. London— Elliott  Bros..  101  St. Martto's  Lane. 
Paris.  Feanck — E.  H.  Cadiot, 

12  Rue  St.  Georges. 

"ROUND  PATTERN 

WM. boisii\ie:r  &  oo. 

ENGINEERS   AND  CONTRACTORS. 

INTERNALLY    FIRED    BOILERS  AND  ACCESSORIES, 
Superheaters,  Furnace  Fixtures,  Automatic  Stokers,  Staclcs  and  Plate  Work. 

BOSTON   OFFICE,  53  STATE  STREET.  NEW  YORK  OFFICE,  141  BROADWAY. 
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The  PuMI$her$'  Page 

THE  STREET  RAILWAY  JOURNAL  AS  A  BUYERS'  MANUAL 

THE  Classified  Directory  published  in  the  large  issues  of  the  STREET 

RAILWAY  JOLTRl^^AL  each  month  contains  over  250  separate 

headings.    Under  each  of  these  headings  are  indexed  the  names  of 

leading   American   and  European   companies   doing  business   in  the 

electric  railway  field. 

As  to  the  completeness  of  this  Directory,  it  is  interesting  to  note 

the  number  of  entiles  under  some  of  the  principal  headings.  For 

example  : 

Bankers  and  Brokers ....  15  Names 

Boilers    19 

Bonds,  Rail   18 

Car  Builders   15 

Circuit  Breakers   17  " 

Contractors    39  " 

Conveyors,  Coal   10  " 

Crossings,  Frogs  and  Switches  16  " 

Engines   33  Names 

Gears  and  Pinions   18 

Line  Material    28 

Motors   15 

Poles  and  Ties   14 

Trucks   12 

Trolley  Poles  and  Wheels ...  22 

Wires  and  Cables   26 

This  Classified  Directory  is  no  mere  list  of  every  one  who  ever  has 

done  or  v^ould  like  to  do  business  with  city  and  intei'urban  traction 

companies,  whether  capable  of  properly  supplying  their  needs  or  not. 

On  the  contrary,  every  company  and  individual  indexed  is  an  advertiser 

in  the  STREET  RAILWAY  JOURITAL.  This  means  that  they  are  all 

alive  to  the  possibilities  of  business  in  the  electric  railway  field,  and  ha^^e 

faith  themselves  in  the  apparatus  the.y  manufacture,  or  the  services  they 

are  prepared  to  render. 

From  which  it  is  evident — a  fact  which  our  readers  have  long 

appr(^ciated — that  the  advertising  pages  of  the  STREET  RAILWAY 

JOURJS'AL  form,  without  question,  the  most  valuable  buyers'  manual 
for  every  one  interested  in  the  construction,  operation  and  management 

of  city  and  intern rban  traction  systems. 
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Directory  of 

American  Street  Railway  Association. 
President,  Jere  C.  Hutchins,  President  Detroit 

United  Railways,  Detroit. 
First  Vice-President,  W.  Carvl  Ely,  President  In- 

ternational Railway  Company,  Buffalo. 
Second  Vice-President,  W.  Kelsey  schoeff.  Presi- dent Cincinnati  Traction  Company,  Cincinnati. 
Third  Vice-President,  P.  S.  Arkweigbt,  President 
Georgia  Railway  and  Light  Company,  Atlanta. 

Secretary  and  Treasurer,  T.  C.  Penington,  2020  State 
St.,  Chicago.  111. 

Executive  Committee  :  H.  H.  Vreeland,  President 
Metropolitan  Street  Railway  Company ,  New  York; 
R  T.  Laffin,  Central  Manager  Worcesttr  Con- solidated Street  Railway  Company.  Worctsler ; 
Andrew  Radel,  Vice-President  Middlesex  and 
Summerset  Traction  Company,  Bridgeport ;  Wal- ter P  Read,  Vice  President  consolidated  Railway 
and  Power  t-ompauy.  Salt  Lake  City;  Willard 
J.  HiELD,  General  Manager  Twin  City  Rapid  Tran- 

sit Company,  Minneapolis  ;  Secretary  and  Treas- urer, T.  C.  Penington,  Treasurer  Chicago  City 
Railway,  Chicago. 
Next  meeting,  October,  1903. 

Street   Railway  Accountants'  Association  of America. 
President,  Henry  J.  Davies,  secretary  Cleveland 

Electric  Railway  Company,  Cleveland,  Ohio. 
First  Vice-President,  Irwin  ^ullerton,  general 
auditor  Detroit  United  Railways,  Detroit,  Mich. 

Second  Vicc-Piesideni,  D.  Dana  Bartlett,  general 
auditor  Boston  &  Northern  Railioad  Company, 
Boston,  Mass. 

Third  Vice-President,  J.  B.  Hogarth,  auditor  Den- 
ver City  Tramway  Company,  Denver,  Col. 

Secretary  and  Treasurer,  W.  B.  Brockway.  consult- 
ing accountant,  Birmingham  Railway,  Light  and 

Power  Company,  25  Broad  Street,  New  Yoik. 
Executive  Committee ;  The  officers  and  H.  C.  Mac- 
KAY,  comptroller  the  Milwaukee  Electric  Railway 
&  Light  Company,  Milwaukee,  Wis  ;  O.  M.  Hoff- 

man, treasurer  conestoga  Traction  Company,  Lan- 
caster, Pa.,  and  Elmer  M.  White,  casliier  Hart- 

ford Strett  Railway  eompany,  Hartford,  Conn. 
Next  meeting,  October,  1903. 

The  California  Street  Railway  Association. 
President,  Chas.  F.  Crocker,  San  Francisco. 
Vice-President,  S.  B.  McLenegan,  San  Francisco. 
Secretary  and  Treasurer,  J.  E.  Morris,  Oakland. 
Executive  Committee  :  E.  P.  Vining,  San  Francisco  ; 

F.  W.  WdOD,  Los  Angeles  ;  L.  Wheeler,  Alameda. 

Connecticut  State  Street  Railway  Association. 
Vice-President,  A.  M.  Young,  Waterbury. 
Secretary,  A.  E-  Pond,  New  Haven. 
Treasurer,  E.  S.  Goodrich,  Hartford. 
Executive  Committee  :  The  above  officers  and  A.  M. 
Young,  Waterbury ;  C.  S.  Treadway,  Bristol  ; 
E.  H.  Mather,  New  Britain. 
Next  annual  meeting,  November,  1902. 

The  Maine  Street  Railway  Association. 
President,  W.  R.  Wood,  Portland. 
Secretary  and  Treasurer,  E.  A.  Newman,  471  Con- 

gress  St.,  Portland. Executive  Committee:  William  R.  Wood,  Portland  ; 
Amos  F.  Gerald,  WaterviUe  ;  J.  Manchester 
Haines,  Augusta  ;  G.  E.  Macomber,  Rockland. 

Massachusetts  Street  Railway  Association. 
President,  Elwin  C.  Foster,  Lynn. 
First  Vice-President,  Edward  P.  Shaw,  Newtmry- 

port. Second  Vice-President,  Francis  H.  Dewey,  Worces- ter. 
Secretary,  Charles  S.  Clare,  70  Kilby  St.,  Boston. 
Treasurer,  Fred  H.  Smith,  Quincy. 

Street  Railway 

Executive  Committee:  President,Vice-Presidents  and 
P.  F.  Sullivan,  Boston ;  H.  H.  Crapo,  New 
Bedlord  ;  Williams.  Loomis,  Holyoke  ;  Robert 
S.  GOFF,  Taunton,  and  W.W.  Sargent,  Fitchburg. 

Auditing  Committee  :  Horace  B.  Parker,  Newton- ville ;  Geo.  W.  Cook,  Springfield,  Charles  F. 
Grosvenor,  Palmer. 
Monthly  meetings   second   Wednesday  of  each month  excepting  July  and  August. Next  annual  meeting  Sept.,  1903. 

Michigan  Interurban  and  Street  Railway 
Association. 

President,  J.  D.  Hawks,  Detroit. 
Vice-President,  W.  L.  Jenks,  Port  Huron. 
Secretary  and  Treasurer,  Benjamin  S.  Hanchett, 

Jr.,  Grand  Rapids. 
Executive  Committee :  Officers  of  the  Association 
and  Strathearn  Hendrie  and  John  Winter, Detroit. 
Next  meeting  to  be  held  subject  to  call  of  president. 

New  England  Street  Railway  Qub. 
President,  H.  E.  Farrington,  (.helsea,  Mass. 
Vice-President,  E.  E.  Potter,  New  Bedford,  Mass. 
Vice-Presidents  for  States,  C.  A.  Bodwell,  Sanford, 

Me.  ;  H.  A.  Albin,  Concord,  N.  H. ;  A.  J.  lrosby, 
Springfield,  Vt. ;  W.  D.  Wright,  Providence,  R.  I. ; 
J.  S.  Thornton,  Putnam,  Conn. 

Secretary  and  Treasurer,  J.  H.  Neal,  of  the  Boston 
Elevated  Railway  Company,  loi  Milk  St.,  Boston, Mass. 

Executive  Committee:  President,  Vice-Presidents, 
Secretary  and  Treasurer  and  H.  E.  Reynolds, 
Quincy,  Mass.  D.  L.  Prendergast,  Boston,  Mass.  ; 
A.  J.  Purington,  Palmer,  Mass.;  W.  P.  Ellis, 
Boston,  Mass.  ;  F.  J.  stone,  Boston,  Mass. 

Finance  Committee:  J.  F.  Wattles,  Boston,  Mass.; 
W.  Pestell,  Worcester,  Mass.;  Paul  Winsor, 
Boston,  Mass. 
Meetings  are  held  the  last  Thursday  01  every 

month  at  various  points  in  New  England. 
Annual  election  of  officers  will  take  place  Jan- uary 22,  1903. 

New  York  State  Street  Railway  Association. 
President,  G.  Tracy  Rogers,  Binghamton. 
First  Vice-President,  E.  G.  Connette,  Syracuse. 
Second  Vice-President,  A.  B.  Colvin,  Glens  Falls. 
Secretary  and  Treasurer,  H.  A.  Robinson,  621 
Broadway,  New  York. 

Executive  Committee  :  G.  Tracy  Rogers,  Bing- 
hamton ;  T.  J.  NicHOLL,  Rochester ;  W.  Caryl 

Ely,  Buffalo  ;  H.  H.  Vreeland,  New  York  ;  J.  L. 
Greatsinger,  Brooklyn. 
Next  meeting  at  Syracuse,  N.  Y.,  September,  1903. 

Ohio  Street  Railway  Association. 
President,  S.  L.  Nelson,  Springfield. 
Vice-President,  John  F.  Flood,  Steubenville. Secretary  and  Treasurer,  Chas.  Currie,  Akron. 
Executive  Committee:   A.  A.  Anderson,  Youngs- 
town  ;  W.  A.  Lynch,  Canton. 

Pennsylvania  State  Street  Railway  Association. 
President,  E.  H.  Davis,  Williamsport. 

First   Vice-President,  Edward  Bailey,  Harris- 
burg;  Second  Vice-President,  W.  W.  Griest,  Con nestoga. 

Secretary,  Charles  H.  Smith,  Lebanon. 
Treasurer,  W.  H.  Lanius,  York. 
Executive  Committee :   The  President,  Secretary, 

Treasurer     and    B.    F.    Meyers,    Harrisburg ; 
John  A.  Rigg,  Philadelphia. Next  meeting,  September  1903. 

South    Western    Gas,    Electric    and  Street 
Railway  Association. 

President,  H.  F,  MacGregor.  Houston,  Tex. 
First  Vice-President,  E.  H.  Jenkins,  San  Antonio, 

Tex. 
Second  Vice-President,  C.  P.  Yeager,  Laredo,  Tex. 

Associations 

Third  Vice-President,  John  R.CuLLiNANE.'Denison, Tex. 
Secretary,  T.  H.  Stuart,  Waco,  Tex, 
Treasurer,  Thomas  D.  Miller,  Dallas,  Tex. 
Directors  :  The  above  and  J  F.  Strickland,  Wax- 

ahachie,  Tex.  ;  E.  Dysterud,  Monterey,  Mexico ; 
J.  B.  Ward,  Beaumont,  Tex.;  F.  R.  Starr,  Gon- 

zales, Tex.;  A.  E.  JUDGE,  Tyler,  Tex.;  R.  B.  Babr, 
Galveston,  Tex.   

Tennessee  Street  Railway  Association. 
President,  C.  C.  Howell,  Knoxville. 
Vice-President,  E.  J.  Jones,  Memphis. 

Toronto,  Canada,  Roadmasters'  Association. President,  E.  Whitaker,  Toronto. 
Vice-President,  George  A.  Greene,  Toronto. 
Secretary  and  Treasurer,  John  F.  Argue,  Room  52 
Janes  Building,  King  and  Young  Sts..  Toronto. Executive  Committee  :  F.  M.  Blight,  D,  Kearney 
and  Louis  Wheeler. 
Executive  Committee    meets  the  first,  of  each 
month.   

Virginia    Street    Railway    and  Electric 
Association. 

President,  R.  D.  Apperson,  Lynchburg. 
Vice-President,  E.  R.  Williams,  Richmond. Executive  Committee:    The  above    and  R.  L. 
Williams,  Norfolk,  and  E.  L.  Trafford. 

Union  Internationale  de  Tramways  et  de 
Chemins  de  fer  d'int^ret  local. 

President,  Leon  Janssen,  Gen.  Mgr.  Soci6t6  des 
Tramways  Breuxellois,  6,  Impasse  du  Parc,Brussels 

Vice-President,  Johannes  Rohl,  Mgr.  Strassenbahn- Gesellschaft  of  Hamburg. 
Secretary,  M.  t'Serstevens,  6,  Impasse  du  Pare, Brussels. 
Treasurer,  F.  Nonnenberg,  Chief  Engineer  of  the 
Compagnie  des  Chemins  de  fer  Secondaires,  Brus- 
sels. Executive  Committee :  Officers  and  Messrs.  Broca, 
Paris ;  GSron,  Cologne ;  Kessels,  Brussels , KoHLER,  Berlin ;  Lavalard,  Paris ;  Ziffer; 
Vienna.   

Freie  Vereinigung  der  Strassenbahn-Betriebs- leiter  Rheinlands,  Westfalens  und  der 
Benachbarten  Bezirke  (Germany).] 

Tramways  and  Light  Railway  Association 
(London,  England). 

President,  Sir  Charles  Rivers  Wilson,  G.  C. 
M.  G.,  C.  B.,  Dashwood  House,  London,  E.  C. 

Vice-President,  L.  A.  Atherley  Jones,  K.  C,  Mf  P., 
4  Paper  Buildings  Temple,  London. Secretary,  Ernest  Benedict,  M.  Inst.  C.  E.;  Clun 
House,  Surrey  Street,  Strand,  London,  W.  C. 

Verein  Deutscher  Strassenbahn  und  Kleinbahn- 
Verwaltungen  (Hamburg), 

President,  Johannes  Rohl,  Mgr.  Strassenbahn- 
Gesellschaft,  of  Hanover. 

Secretary  and   Treasurer,  Heinrich  Vellguth, Hamburg. 
Next  meeting  at  Diisseldorf,  September,  1902. 

Verein  fiir  die  Forderung  des  Local-  und 
Strassenbahnwescns  (Vienna,  Austria), 

(Office,  I  Elizabethstrasse  2.) 
President,  E.  A.  Ziffer,  Vienna. 
Vice-President,  W.  Hallama,  Vienna. 
Treasurer,  J.  M.  Wolfbaver,  Vienna. 
Secretary,  Dr  ,  Isador  Bing,  Vienna. Executive  Committee  :  S.  Von  Hahn,  A.  Mayer,  C. 
SCHLENK,  R.  von  T.  STUMMER,  N.  MESSING, 
Vienna. 
Association  holds  two  meetings  each  month  from 

October  to  May,  inclusive. 

Ihe  MULFORD  <^  PETRY  COMPANY 

Street  C&,r  Adv€!rti./*ing  Contra^ctors 

Will  be  pleased  to  submit  their  proposition 
for  advertising  space  in  cars  of  electric  roads. 
Eastern  Offices,  St.  Paul  Bldg.,  NEW  YORK. 
Executive   "      Puritan  Bid?.,  DETROIT. 

Also  plTicesat  Chicago,  Indianapolt;,  Toledo,  etc. 

MOTOR  BEARINGS Electric  Car^ 
We  have  patterns  for  every  style  in  use  in  this  country  to-day,  thus  insuring  prompt  deliveries.   Send  for  our  quotations 

BR^ID^ST  BR^SS  OOIUCI^^lXr 
2OO-2OS  Teii-blx  S-baree-b,  JEKSETT  CIT"X",  IDT.  J. BRASS   CASTINGS,  JOURNAL  BEARINGS,   TROLLEY  WHEELS,  BABBITT  METALS  AND  SOLDER 

*^pummond's^^etcctivc  ^gency 
RAIL,WAY   WORK   A  SPECIALTY 

A.  L  DRUMMOND,  General  Manager, 
Ex-Chief  U.  S.  Secret  Service 

Park  Row  and  Ann  St.,  New  York 
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E.  SAXTON 

Street  Railway  Contractor 

WASHINGTON.  D.  C. 

BUILDER  OF 

Office :  12^  G  Street  Northeast 
Lone  Distance  Telephone, 
/lain  1040,  Washington. 

BENJAMIN 

WIRELESS  SERIES  CLUSTERS 

Lamps  are  connected  in  series  by  means  of  over  lapping  contacts. 
Binding  posts  are  provided  for  leading  lu  wires  only.  Send  for  Catalog  B  13. 

BENJAMIN  ELECTRIC  MFG.  CO., 
1992  W.  Van  Buren  Street, CHICAGO,  ILL.,  U.  S.  A. 

Railroad  and  Tram  Car  Specialties 
New  Inventions  developed,  perfected 
and  worked  for  the  English  Market 

Messrs.  0.  D.  PETERS  &  CO., 

Moorgfate  Works  Moorficlds,  LONDON,  E.  C. 

DYNAMO  \m   MOTOR  REPAIRS 

Electric  Railway  Supplies,  Armature  and  Field 
Winding,  Commutator  Building.    Gears  and  Pinions. 

The  Eiiion  Bros.  Electric  company 
970-972  Hamilton  Street,  CLEVELAND 

SAFE  HUNG  OF  PLANS 

SAFE 

PILINGof^PlAN8 

ART  METAL  CONSTRUCTION  CD. 

JAMESTOWN.  N.Y. 

l|Jlj|Jji„_  _____         ____  .   iillll 

2-200  K.  W.  GENERAL  ELECTRIC  Direct  Connected  Units,  ea.ch  consisting  of  a.  type  M.P. 
6-200-120  generzktor,  each  being  direct  connected  to  a  14  and  26  x  36  E.  P.  Alii./*  tandem 
compound  Corliss  engine.   These  outfits  complete  with  switchboard,/"  &.nd  condensers. 

1-500  K.W.  GENERAL  ELECTRIC  Railw2wy  Generator,  type  M.P.  4-500-350,  with  a  28x60 
E.  P.  AUis  Corliss  Engine.   

Also  the  following  machines*  for  belted  work : 

5-200  K.  W.  4  Pole  General  Electric. 
1-200  K.  W.  6  Pole  Westinghouse. 
1-250  K.  W.  4  Pole  Walker. 

1 -  150  K.  W.  6  Pole  Westinghouse. 
2-  150  K.  W.  6  Pole  Fort  Wayne. 
4-100  K.  W.  4  Pole  General  Electric. 

ROSSITER.  MACGOVERN  ^  CO. 
BRANCH  OFFICES:  WORKS 

Boston,        St.  Louis,      Jersey  City,  N.  J.  St.  Loul.s,  Mo. 
Ill  Milk  St.   Mo.  Trust  BIdg. Principal  Offices    141  BROADWAY.  N.  Y. 
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CONSTRUCTION  LOCOMOTIVES  and  CARS 

Hats,  34  and  36  ft.,  SPECIAL  LOTS 

r.  M.  MIGKS, 
285    DEARBORIN  STREET GlilGAGO 

100=3 ^4=yard  2=way  dump  cars, 30=inch 
gauge. 

100-3=yard  Z  way  dump  cars,  36=iDch 
gauge. 

6-9  X  UMnch    locomotives,  36=inch 
gauge. 

I00°40°ton  hopper  coal  cars,  standard 
gauge. 

1,000  tons  reiayers,  25  lb.,  30  lb.  and 
35  lb. 

Frogs,  Switches,  etc. 

Apex  Equipment  Co. 

11  Broadway,  IN.  Y. 

Second-Hand  Locomotives, 

Cars,  Steam  Shovels,  etc. 
—WRITE  US  FOR  PRICES  — 

Have  you  anything  for  sale? 

THE  MALES  CO. 
Aetna  Bld^. 

Cincinnati,  O. 
256  Broadway 
New  York 

INEWSTEELRAILS 

For  Sale. 

Tee  and  Girder  Sections 

for  prompt  shipments 
ALSO 

Light  Rails,  12  to  30 

lbs.,  carried  in  stock  at 

works,  Passaic,  N.  J. 

WOISHAM  &  MAGOR 

Railway  Contractors  and 
Industrial  Equipment  .  . 

Columbia  Building      NEW  YORK 

PDR  rk  All  C  All  Sizes,  Qood 
C4IC  KAILri  Steel  Relaying aALt   l.v^i*-<4j  onrt  Ni^o;  Dill  s 

All  Sizes,  Qood 
SALE    lVn.lL<4J  and  New  RAILS 

Iron  and  Steel  Scrap  purchased  In  carload  lots. 
Henry  L.  Schwarzenberg  Rail  Co. 

407  Cuyahoga  BIdg.,  Cleveland,  O. 

About  500  tons  new  80-lb.  T  Rails 
A.  S.  C.  E.  Section,  with  joints,  for 
immediate  shipment  from  stocl<. 

HENRY  LEVIS  &  CO., 
PHILADELPHIA. 

F^OR  SKI-E 
Seventy  (70).  seventy=five (75),  eighty 

(80),  and  etghty-five  (85)  pound  ne-v 
steel  ■  T"  rails;  seconds  with  angle bars,  immediate  shipment. 

Wire  or  write  : 
WALTER  A.  ZELNICKER  SUPPLY  CO. 

IN  ST.  LOUIS. 
Branches  ;  New  Orleans,  La  ,  and  Mobile,  Ala. 

RAILS  EOR  SAIE, 
225  tons  of  60-lb.  Steel  Reiayers  with  angle splices.  Pittsburg  delivery. 
300  to  500  tons  of  40-lb.  Iron  Reiayers  with 

splices.  Ohio  delivery. 
Also  NEW  16-lb.  rails  in  stock  af  Pittsburg,  Pa. 
We  buy  good  R  laying  Rails  for  cash  :  write us  if  you  have  any  to  offer. 

HYDE  BROS,  i  CO.,  902'9D3  Lewis  BIdg.,  P'liisbg. 

LARGEST  ASSORTMENT. 
IMMEDIATE  DELIVERY. 

REBUILT  AND  GUARANTEED. 
20  in.  X  40  in.  x  60  in.  Cross  Compound 

Corliss  Engine. 
28  in.  X  60  in.  Wetherill  Corliss  Engine- Rolling  Mill  Type. 
One  Pair  20  in.  x  42  in.  Greene  Corliss tDouble). 
3  J  in.  X  32  in.  Watertown  Automatic. 
20  in.  X  48  in.  Wetherill  Corliss. 
20  in.  X  42  in.  Slater  Automatic— Rolling Mill  Type. 
21  in  X  42  in.  Rickards  Corliss. 
16  in.  X  30 in.  Wetherill  Corliss. 
1.5;;  in.  X  15  in.  Armington  &  Sims. 14  in.  X  42  in.  Taunton  Corliss 
13  in.  X  25  in.  x  10  in.  Reeves  Cross 

Compound. 12  in.  X  22  in.   x  20  in.   Porter  -  Allen Automatic. 
And  many  others.  Automatics  and  Slide 

Valves,,  all  sizes. 
One  2.')0  H.  P.  Berry  Boiler,  1.50  lbs.  steam. 
Eight  l.'iO  H.  P.  Vertical  Manning  Boilers, 130  lbs.  steam. 
Four  1.50  H.  P.  Horizontals,  125  lbs.  steam. 
Four  135  H.  P.  Corliss  Vertical  Boilers, 

100  lbs.  steam. 
Two  100  H.   P.   National  Water  Tube 

Boilers.  120  lbs.  steam. 
Three  CO  H.  P.  Horizontals,  100  lbs.  steam 

Vertical  and  Locomotive  Boilers, 
all  sizes,  on  hand. 

Sixty  Large  Steam  Pumps,  up  to  I'i  in. suction,  assorted  makes. 
Dynamos,    Iron  and  Wood  Working 

Machinery,  Gas  and  Gasoline  Engines, 
etc.   Send  for  special  catalogue  of  2,000 
pieces.   
IF"  X-  a.  li  li.  Too  m  o  -y 

127-131  N.  Third  St.,  Philadelphia. 

10  Z  BAR  COLUMNS, 

in.  X  6  in.  X  27  ft.  long. 

We  are  always  in  the  market 
for  cylinder  boilers,  smokestacks 
and  tanks,  relaying  rails  and  pipe. 
We  always  carry  1000  tons  of 

new  steel  I  beams  and  channels. 
Highest  prices  paid  for  all  kinds 

of  scrap  iron  and  metals. 

HENRY  A.  HITNER'S  SONS Aramlngo  Ave.  and  Huntingdon  St. 
PHILADELPHIA,  PA. 

When  wfitingf  to  advertisers 

please  mention  the  STREET 
RAILWAY  JOURNAL. 

2-ico  K.  W.  General  Electric  Class  M  P. 
100-4  650  Railway  Generators  practically 
new,    I975.00  each  F.  O.  B.  Chicago. 
1-80  K   W.   SpragTie  500  volt  Railway 
Generator.    $500.00  F.  O.  B.  Chicago. 

NATIONAL    STAMPING  WORKS 
Cor.  Michigan  Street  and  La  Salle  Ave. Chicago,  HI. 

GENERAL  OFFICES 

Philadelphia  Rapid  Transit  Co. 
8th  and  Dauphin  Sts. 

Philadelphia,  Pa.,  Sept.  10,  1902 
Sealed  proposals  will  be  received  by  the 

Philadelphia  Rapid  Transit  Company  on 
March  2,  1903,  for  the  advertising  privi- 

leges on  the  cars  of  said  company,  for  a 
period  of  five  (5)  years,  from  September  i, 
1903.  Proposals  should  be  for  a  lump  sum 
per  year,  payable  monthly  in  advance. 
PHILADELPHIA  RAPID  TRANSIT  CO. 

Chas.  O.  Kruger  2d  Vice-Prest. 

rOR-SALE  BARGAINS 
EXTRA  ARriATURES  AND  PARTS 

17  Westlnghouse  No.  3  Cores  $18.50  each 
20  Westinghouse  No.  3  Arm- 

atures, with  old  windings 
and  Commutators   30.00  " 

1  Walker  50  H  P.  Armature  92.00  " 
3  W.  P.-50  Armatures  . . . .  65.00  •' 
7   Westinghouse  38-B, 
practically  new  Armatures  I9O.OO  " 2  Westinghouse  49> 

practically  new  Armatures  142.00  " 2     Westinghouse  12-A, 
practically  new  Armatures  140.00  " 4  0.  E.  8  00,  4  turn, 

practically  new   110.00  " 4  G.  E.   80  0,  3  turn, 

practically  new   110.00  *' 4  0.  E.  1,000,  practically 
new  135.00  " 

Extra  Field  Coils,  Armature  Colls  and 
Commutators  at  reduced  pr  ces 

MOTORS 
7  W.  P..30  $75.00  each 

12  W.  P.-50  100.00  " 
12  Westinghouse  No.  3  . .  I4O.OO  " 
40  G.  E.  800,  in  strictly  first- 

class  condition,  form  "B," 
three  and  four  turn  150.00  " 

BOILERS 
1  40J  H.  P.,  vertical 
1  .5110  H.  P.,  vfitical 
4  200  H.  P.,  vijtrine  T^'pe,  stationary 

GENERATORS 
1  1.50  K  W.  Westinghouse.  6  pole 

Railway,  practically  new,  used 8  moiiihs  $3,000 
2  80  K.  W.,  M.  P.,  T.-H   550  each CARS 

6  18  foot  Brill,  closed 

20  16  " 

7  9  bench  Brill  open  * 
TRUCKS 4  Brill  No.  21  $90  ea  h 

20  Peckham   85  " 
H'^rite  or  Wire  for  Prices  and  Details 

A.  D.  Schoonmaker  Co. 

Phippei-s  of  Reliable St:cond-hand  Machinery  . 
126  LIBERTY  STREET 

New  York  City 

Trolley  Tie^r 

For  Sale 

30,000  trolley  ties,  7  ft.  long. 

10,000  to  15,000  trolley  ties, 
7  ft.  6  In.  long,  5  in.  x  5  in. 

The  7-ft.-long  trolley  ties 
are  5  in.  and  6  in.  thick. 

GARRISON  BROS., 

BERWICK,  •  A. 

TROLLEY  TIES  AND  POLES 

PROMPT  SHIPMENTS 
Cross  Arms,  Brackets  and  Pins. 

H.  H.  MAUS  &  CO. 
420  Walnut  St.,  PHILADELPHIA,  PA. 

POSITION  WANTKD— A  young  man, 
.  30  years  old,  desires  position  as  super- intendent of  urban  or  interurban  street 
railway.  Nine  years'  experience  as conductor,  molorman,  inspector,  chief 
inspector  and  electrician.  If  you  are 
looking  for  a  man  who  thoroughly  under- 

stands every  department  of  electric  rail- 
roading, address  "  H.,"  )S8  Mountain Street,  Montreal,  Canada. 

pOSITION— By  a  young  man  28  years old,  as  superintendent  of  suburban road  or  assistant  to  manager  of  city  road. 
Have  had  theoretical  education  and  four 
years  practical  railway  work  in  different departments.  Excellent  references. 
Address  "H.  C.  G.,"  care  Street  Rail- 

way Journal,  New  York. 

A  MERICAN  street  railway  manager,  12 
^  years'  experience  constructing  and 
operating  electric  street  railways,  desires 
position.  Understands  Spani.sh,  last  four 
years  having  been  in  Spanish-speaking countries.  Best  of  references.  Address 
"F.  G.,"  care  Street  Railway  Journal. 

WANTED-POSITION  —  A  first-class 
railway  man,  39  years  old,  who  has 

had  16  years  of  experience,  8  years  as 
supt  and  mgr.  of  operations  and  8  years in  construction  and  installation.  Has 
had  charge  of  every  department.  High- 

est recommendations.  Is  now  open 
for  engagement.  Address  "  B.  G.  S." care  Street  Railway  Journal,  New 
York. 

WANTED  —  Position  as  Master  Car 
Painter  with  electric  or  steam  road. 

Thoroughly  practical  in  all  branches. 
Must  be  permanent.  Address  "  Master Car  Painter,"  care  Street  Railway 
Journal,  New  York.  ' 

pNGINEER  desires  position  as  Chief 
Engineer  railway  plant'  15  years' ex- perience er-  ction  and  operation  all  types 

engines,  boiler?,  pumps  and  dynamos. 
High  grade  mechanic;  capable  all  lines repairs  and  renewals.  References  of  the 
convincing  kind.  "High  Pressure  "  care Street  Railway  Journal,  New  York. 

'ANTED- P<  sition  as  auditor  or  ac- 
countant of  street  railway  or  elec- 

tric light  company.  Seven  years'  ex- perience in  construction,  operating  and 
auditing  departments  of  one  of  the  largest 
roads  in  New  Kngland.  Can  give  best  of 
references,  including  present  company. 
Address  "S  E.  A.,"  care  Stkeet  Rail- way Journal. 

POSITION  WANTED -As  manager  of high-cla.ss  urban  or  interurban  elec- tric railroad  by  a  thoroughly  practical 
railroad  man  with  long  >  xperience  on 
both  steam  and  electric  roads  Is  com- 

petent to  handle  large  and  difficult  prop- 
erty. Knows  how  to  handle  men  and  is 

prepared  to  apply  the  best  modern methods  fur  safe  and  successful  electric 
operation.  Understands  all  departments 
and  obtains  the  most  efficient  and  eco- 

nomical results  The  very  highest  refer- 
ences from  railroad  presidents  as  to  ex- 

perience, ability  and  character.  Cor- respondence strictly  confidential.  State 
salary  and  prospects.  Address  "F  G. H.,"  care  Street  Railway  Journal. 

WANTED— To  correspond  with  an electric  car  man  who  is  capable  of 
taking  complete  charge  of  car  shops  of small  electric  railway  plant  in  Arizona. 
Address  H.  W.  Heap,  Supt.  Phoenix 
Railway  Co.,  Phoenix,  Arizona. 

A  N  established  manufacturing  cora- ^  pany  in  the  Electric  Railway  Supply 
line  requires  several  additional  sales- men; state  age,  previous  experience, 
salary  required,  etc.  Must  be  thoroughly 
competent  to  handle  first-class  trade. 
Address  "RAILWAY,"  care  Street Railway  Journal. 

FrancisBeidler&Co, 

LIVE 
PEELED 
WHITE  CEDAR 
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YOU  SEE  I 

SHIP  THEM 

BY  THE 

TRAINLOAD 

Eighteen  (l8),Absolutely  New  Motor  Cars 

Built  by  St.  Louis  Car  Company.  The  latest  achievement  in  the  car  builder's  art,  up-to-date  in  every  respect.  Length  of  body  74  feet;  leneth  over  all  45  feet  4 
inches;  width  over  all  q  feet.  Mounted  on  St.  Louis  Car  Company's  No.  23  M.  C.  B. high-speed  trucksmade  to  accommodate  four  (4)  No.  56  Westinghnuse  Motors, 
3-!-inch  wheels,  3-inch  tread,  ̂ j-inch  flange,  4'  t-inch  a.^les,  journals  4x6!/  inches,  standard  gauge,  fully  wired  for  motor  and  all  necessary  equipment,  with  the 
latest  thing  in  double  registers,  one  interchangeable  arc  headlight  with  each  car,  s'gnal  bells,  gongs,  hand  brakes  and  complete  set  of  Christen'=en  air  brakes, 
with  double  end  controllers,  whistles,  air  gauge,  etc.  Cars  are  heated  with  Milwaukee  pattern  of  stovej  completely  vestibuled,  vestibule  shaving  interchange- 

able doors  and  gates;  car  provided  with  13  St.  Louis  Car  Company's  walk-over  .seats  on  each  side  of  aisle,  with  brass  grab  handles  on  coi  ner  of  seat  backs, 
seats  upholstered  wit h  best  rattan ;  spring  roller  Pantasote  curtains  on  Burrowe's  fixtures,  end  windows  provided  with  curtains  same  as  side.  Cars  are painted  Broadway  yellow,  no  lettering,  only  numbers.  In  fact,  car  is  absolutely  complete  and  ready  for  mounting  of  motors,  and  immediate  delivery  can  be 
made.    Write  for  price  and  complete  specifications. 

Sixty  fully  ̂ equipped  Cars,  like  cut,  equipped  with  two  Westinghouse 
38  Motors  and  Diverters,  K-8  Controllers,  Peckham  Trucks,  Sterling 
Brakes,  Smith  Headlights,  etc.  Length  over  all  41  feet;  closed  body 
16  feet,  with  longitudinal  seats  inside.  All  in  good  condition  and  can 
arrange  to  have  painted  to  suit  purchaser.    Offered  very  cheap. 

Twenty-five  Cars,  like  cut,  fully  equipped,  in  good  operating  condition,  with G.  E.  800  Motors  and  K  Controllers,  Heaters,  Headlights,  Register  and  all 
complete,  mounted  on  Peckham  Truck  and  painted  to  suit  purchaser;  20' 
bodies,  4'  5"  platforms.  If  you  need  any  such  equipment,  would  advise  quick action,  as  they  will  go  fast,  being  the  best  offer  of  this  kind  ever  made.  Only 
reason  for  .selling  is  the  substitution  of  standard  double-truck  Cars  for  them. 

If  Above  Don't  Suit  You,  Describe  What  You  Want  and  I  Will  Get  It 

GILES  S.  ALLISON,  57  Broadway,  N.  Y. 
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DOUBLE  TRUCK  CARS,  Mounted  on  Brill  No.  27  G  Trucks, 

Christcnscn  Air  Brakes  Complete.  As  good  as  new,  right  up 

to  date  and  ready  for  immediate  delivery.    ̂      ̂      M  ^ 

ELECTRIC  RAILWAY  EQUIPMENT  CO. 

-OFFICE  AND  WORKS- 

3ist  sircci  below  Chesmur  strcci PHILADELPHIA,  PA. 

Second-Hand  Bridges  f£L^« 

IN   GOOD  CONDITION   FOR  RE-ERECTION. 

We  ofifer  the  Double-Track  Wrought  Iron  Bridge 
formerly  used  by  the  Penna.  R.  R.  over  the 
Susquehanna  River,  near  Harrisburg,  21  spans, 
each  span  about  157  ft.  long  and  weighing 
approximately  150  net  tons.  Can  be  converted 
into  single  track  bridge.    For  details  apply  to 20-it 

HENRY  LEVIS  «  CO.,  Philadelphia 

NEW  COPPER  WIRE 

Exchanged   for  OLD  Wire 
Write  stating  quantity  to 

JAMES    E.  POPE 
61  Beekman  Street,  N.  Y. 

Cet  Your  mam$  Be  Known 
If  you  wish  to  either  buy  or  sell 
second-hand  apparatus,  a  card  on 
this  page  would  probably  prove 
of  value  to  you. 

STREET  RAILWAY  JOURNAL 
114  Liberty  St.,  New  York. 

FOR  SALE 
2  standard  Gauge  Flat  Cars,  30  feet  long, 

with  Steel  Floor  Beams. 
1  Standard  Gauge  Flat  Car,  42  feet  long,  with 

Steel  Floor  Beams. 
2  Four-Wheel  Flat  Cars,  18  feet  long. 

MARVIN  BRIGGS, 
la  Broadway,  New  York. 

FOR  SALE 

New  steel  T  rails  for  prompt 
shipment: 
3,000  tons  A  S. C.E.  sections  70  lb. 
3,000  tons  A. S. C.E.  sections  60  lb. 
With  angle  bars. 

Relaying  Rails 
120  tons  50  lb.  with  splices 
600  tons  56  lb.  with  splices 

1,730  tons  60  lb.  with  splices 
1,800  tons  63  lb.  with  splices 

One  second-hand  locomo- 

tive in  good  condition; 

weight  about  27  tons;  track 

gauge  4  feet  8^  inches; 

price  cheap. 

International  Supply 

tUmpany,  Philadelphia 

Four  20-ft.  closed  Jackson  &  Sharp  car  bodies, 
vestibuled,  mounted  on  Taylor  trucks  and  equipped 
with  G.  E.  800  motors,  K  controllers,  Consolidated 
Car  Heaters  and  New  Haven  Fare  Registers. 
Immediate  delivery. 

Four  10-bench  Jackson  &  Sharp  open  cars, 
complete.  Equipment  same  as  closed  cars  above. 
Immediate  delivery. 

W.  R.  KERSCHNER,  Allentown,  Pa. 

electric  rountains 

Why  not  build  your  own  electric  fountain  ?  I  will  furnish  you  with 
drawings  and  specifications  (free)  and  tell  you  how  to  build  it  and  save 
40  per  cent,  on  the  cost.  If  you  want  something  new  in  fountains  write 
me  at  once  for  particulars. 

FRANK  HUMPHREVILLE,  288  Eighth  Ave.,  New  York 

FOR  SALE A  COMPLETE  RAIL- 
WAY POWER  PLANT 

2  Mcintosh  &  Seymour  13x23x17  (250  Horse-Power)  Tandem 
Compound  Engines. 

1-  ioo  K.  W.  500  Volt  General  Electric  Generator. 
I  D  62  Booster,  350  Amperes,  175  Volts. 
2-  127  Horse-Power  Abendroth  &  Root  Boilers. I  Worthington  Pump. 
I  Blake  Pump. 
1  Dean  Condenser. 
2  National  Heaters. 
2  Stacks,  66  feet  long,  42  inch  diameter. 
The  above  is  in  good  operative  condition,  and  ready  for 

immediate  delivery.    Prices  given  on  application. 

Hawks  Electric  Co.,  bVs;'.'.:' »;rs! 
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We  Will  Contract 
* 

TO  FURNISH  AND  ERECT  READY  FOR 

OPERATING  IN  SIXTY  TO  NINETY  DAYS 

We  will   furnish   the  Power 
Equipment  complete  in  every 
detail,  including 

Switchboard. 

Cables, 

Piping  arid 
Covering, 

Heater, 
Pump, 

Stack, 

Smoke  Flue, 

Separators, 
Steam 

Belts,  etc.,  etc. 

All  installed  according  to  the 
latest  ideas  in  Steam  and  Elec- 

trical Engineering  Practice,  and 
superintended    and    placed  in 
operation  by  a  competent  en- 

gineer. 

The  Following  Complete  Power  Station  Inst&.llations 

for  Electric   Railway  a^nd  Lighting  Stations 

Equipment  No.  I 

A  Complete  R&.ilwa».y  Power  St&.tion  Equipment  of  400 

Kw.  capacity,  in  direct  connected  units  as  follows : 

z  -  r^w,  ozticrai  electric,  i  ype  ivi.  r.  o-zuu-i^u.  eacti  aireci  connected  to  a 
14  and  26x36  tandem  compound,  heavy  duty  E.  P.  Allts  engine,  each 
engine  being  complete  with  a  12  x  20  vertical  Independent  Jet  cond.  nser. 

2  -  275  H.  P.  Heine  Water  Tube  Boilers. 
And  all  other  necessary  apparatus. 

Price,  Erected  ready  to  Operate,  on  purchaser's  foundations,  $29,600 

Equipment  No.  2 

A   Complete    Railway  Power    Station    Equipment  of 

400  Kw.  capacity,  in  belted  units : 

2  -  200  Kw.  General  Electric  Dynamos,  Type  M.  P.  4-200-425 
I  -  15  and  30  x  36  Cross  Compound,  heavy  duty  Slater  engine,  with  Independent 

Buckley  Jet  condenser. 
1  -  22  X  42  heavy  duty  Slater  engine,  with  Independent  Buckley  let  condenser. 
2  -  275  H.  P.  Heine  Water  Tube  Boilers. 
And  all  other  necessary  apparatus. 

Price,  Erected  ready  to  Operate,  on  purchaser's  foundations,  $24,000 

Full  Plans  a>.nd  Speci- 
fica^tion./-  submitted 
upon  application 

WRITE  FOR 

DETAILS 

Equipment  No.  3 

A  Complete    Railway  Power   Station    Equipment  of 

500  Kw.  capacity,  in  one  unit,  consisting  of 

J  -  500  Kw.  General  Electric  Railway  Generator,  Type  M.  P.  4-500-350 
1  E.  P.  AUis  Corliss  Engine,  with  cylinder  28"x60",  and  1890 

type  frame. 2  -  275  H.  P.  Heine  Water  Tube  Boilers. 
And  all  other  necessary  apparatus. 

Price,  Erected  ready  to  Operate,  on  purchaser's  foundations,  $21,000 

Also,    25  Closed  Cars,  J8-ft.  6-in.  bodies,  each  with  Trucks  and  Two  Motor  Equipments — 
West.  I2a  or  G.  E.  JOOO,  with  K  or  K-IO  Controllers;  complete,  ready  for  operation. 
Price  $1,350  each. 

Also,    25  Open  Cars,  9  and  10  Bench,  each  with  Truck  and  Two  Motor  Equipments — 
West.  No.  68  or  G.  E.  52,  with  K  or  K-IO  Controllers,    Price  $1,250  each. 

ROSSITER.  MacGOVERN 

6   COMP
ANY.  

INCORPORA
TED 

141  BROADWAY,  NEW  YORK                      .      (BOSTON.  MASS..  lOl  Milk  Street 

FACTORY.  JERSEY  CITY.  N.J.  ̂       ̂ ^"^  ̂ ^'IST.  LOUIS.  MO..  Mo.  Trust  BIdg. 
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AME
RIC

A'S
 

REPAIR 

We  have  armatures  shipped  us  for  rewinding  from  Maine,  California,  Texas  and  fromi 

every  State  in  the  Union.    AVHY?    Let  us  wind  one  for  you,  and  you  will  know  why. 

Extra  Armature^r  For  Sd^le. 

4  West.  No.  49  Armatures  (practically  new),  can  ship  in  10  days, 

3  J2A,  4or5Turn 

3  ''3  Armatures 
J  38  Armature 

J  Walker      4  or  5 

I  D.  62  Generator 

\  L.D.  12  Ring  Arc 
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a 
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in  10  days. 

$150.00  each 
115.00 

100.00 

200.00 

95.00 

230.00 

200.00 

If  you  want  extra  armatures  of  any  kind,  we  can  get  them  for  you  or  can  make  them 

complete.    If  you  have  any  armatures  to  dispose  of  let  us  know. 

We  make  and  in  most  cases  hb^.ve  in  ̂ /-tock  all  type>*  of  railrodwd  motor 
ARMATURE  COILS  not  covered  by  pzwtent^ 

You  will  find  them  right    both    a«r    to    price    and  quality 

CLEV 

ARMATURE 

Invest  $2  00  securing:  a  copy  of  this  book,  and  if 

you  don't  think  it  the  best  book  you  ever  read  on 
the  subject,  return  it  and  we  will  refund  money. 
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GREATEST 

WORKS 

Railro&.d  Motor  Fields 

Is  one  of  our  lines  which  we  have  devoted  a  great  deal  of  time  to.  Our  only 

competitors  in  this  line  are  the  railroad  companies  themselves,  and  we  judge  by  our 

orders  that  we  have  a  large  number  of  them  beaten,  or  we  wouldn^t  have  their 

business.  Our  new  proposition  covering  the  prepayment  of  freights  is  one  which 

has  already  brought  us  a  large  patronage.  If  you  will  familiarize  yourself  with  our 

new  offer,  you  cannot  help  but  see  that  it  is  to  your  advantage  to  patronize  us,  no 

matter  how  well  you  may  be  equipped  for  doing  the  work  yourself. 

j        COMMUTATORS~New,  Refilled  or  Assembled LET  US   QUOTE  YOU 

ELAND 

WORKS 

CLEVELAND,  OHIO 
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RIC

A'S
 

REPAIR 

We  have  armatures  shipped  us  for  rewinding  from  IVIaine,  California,  Texas  an
d  from 

every  State  in  the  Union.    WHY  ?   Let  us  wind  one  for  you,  and  you  will  know  why. 

Extra  Armatures  For  S&.le. 

4  West.  No.  49  Armatures  (practically  new),  can  ship  in  JO  days, 
3    "     "    12A,  4or5Turn 
3     "      "3  Armatures 
J     "      "    38  Armature  "         "  "        at  once 
1  Walker"  4  or  5  " 
I  D.  62  Generator  " 
J  L.D.  J  2  Ring  Arc  " 

$150.00  each 
115.00 
100.00 
200.00 
95.00 

230.00 
200.00 "    in  10  days, 

If  you  want  extra  armatures  of  any  kind,  we  can  get  them  for  yon  or  can  make  them 
complete.    If  you  have  any  armatures  to  dispose  of  let  us  know. 

We  make  and  in  most  cases  h^ve  in  j'tock  all  typej-  of  r&ilroawd  motor 
ARMATURE  COILS  not  covered  by  piktent/- 
You  will  find  them  right    both    a./-    to    price    and  quality 

CLEV 

ARMATURE 

Invest  $2  00  securing  a  copy  of  this  book,  and  if 
you  don't  tliink  it  tfie  best  book  you  ever  read  on the  subject,  return  it  and  we  will  refund  money. 

Vvc-ri  PRACTJGAL 

ELECTRICITY 
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GREATEST 

WORKS 

Railrodwd  Motor  Fields 

Is  one  of  our  lines  which  we  have  devoted  a  great  deal  of  time  to.  Our  only 
competitors  in  this  line  are  the  railroad  companies  themselves,  and  we  judge  by  our 

orders  that  we  have  a  large  number  of  them  beaten,  or  we  wouldn't  have  their 
business.  Our  new  proposition  covering  the  prepayment  of  freights  is  one  which 
has  already  brought  us  a  large  patronage.  If  you  will  familiarize  yourself  with  our 
new  offer,  you  cannot  help  but  see  that  it  is  to  your  advantage  to  patronize  us,  no 
matter  how  well  you  may  be  equipped  for  doing  the  work  yourself. 

COMMUTATORS- New,  Refilled  or  Assembled 

LET   US   QUOTE  YOU 

ELAND 

WORKS 

CLEVELAND,  OHIO 
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RAILS 

MOTORS  GENERATORS 

EQUIPMENT  ENGINESfBOILERS 

A  RARE  CHANCE 
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20  Tons 

6-INCH 
GIRDER 

RELAYERS 
With  Splices. 

are  offering  me  materials  of  every 
sort  because  they  find  I  am  paying- before loading. 

PEOPLE 

SPOT  CASH 

$100,000 
waiting  for BARGAINS. 

Send  in  your  offerings.     In  last  six  months  I  disbursed  $115)000. 
Ask  the  following  Buffalo  Banks :   Manufacturers  and  Traders. 

People's,  Marine,  German- American,  Columbia,  German. 
The 

WHAT  HAVE  YOU 
TO  BUY       TO  SELL 
LONG  DIST.  TELEPHONE 

Large 

Assoitment 

LOCOMOTIVES 
CARS 
RAILS  and 
MACHINERY 

CHARLES  F.  JOHNSOIN 

908  ELLICOTT  SQ. 

BUFFALO,  N.  Y. 
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Railway 

Gener&.tors 
3-  500  K  W.  General  Electric,  M.  P. 
2-5U0  K.  W.  Westinghouse,  M.  P. 
1-350  K.  W.  Westinghouse,  M  P. 
1-270  K.  W.  General  Electric,  M.  P. 
1-  150  K.  W.  Westinghouse,  M.  P. 
2-  150  K.  "W.  Edison  Bi-polar. 1-  120  K.  W.  C.  &  C,  M.  P.,  latest  type, 
2-  100  K.  W.  C.  &  C  ,  M.  P.,  latest  tyre 
4-  1(10  K.  W.  General  Electric,  M.  P. 
3-  100  K  W  Edison,  Bi-polar. 
2-90  K.  W.  General  Electric,  M.  P. 
2-75  K.  W.  Westinghouse,  M.  P. 
."i-D.  63  K.  W.  General  Electric,  B.  P. 
4-  60  K.  W.  Edison  Bi-polar. 
2-45  K.  W.  Edison  Bi-polar. 
500  to  550  volt  MOTORS,  all  sizes. 

Railway  Motors 
Westinghouse  12,  12  A  and  38  B. 
G.  E.  53,  800,  1000  and  1200, 
W.  P.  50  and  30. 
Westinghouse  No.  3. 

Cars 
2  Closed  Cars,  4  Westinghouse  12-A 
Motors,  K-12  Controllers.  Ovei 
all  36  ft.  7  in..  Height  11  ft.  5  in. 
Vestibuled,  Bemis  Trucks. 

2  Single  Truck  Cars,  12-A.  Westing- house Motors,  K-10  Controllers. Over  all  30  ft.,  width  at  widest 
part  7  ft.  4  in.  Three  years'  service. 

3-S  Bench  Open  Cars,  12-A  Equipm't. 

Engines 
(Compound) 

1-30  X  48  X  48  A  His  cross  compound. 
3-18  X  .30  X  16  Westinghouse. 
1-16  X  30  X  36  Slater  cross  compound. 
1-  15  X  23  X  17  Mcintosh  &  Seymour. 
2-  15  X  24  X  18  Armington  &  Sims. 
1-16  X  27  X  16  Westinghouse. 
3-  14  X  24  X  14  Westinghouse. 
1-  13  X  22  X  13  Westinghouse. 
2-  11  X  19  X  11  Westinghouse. 
1-8  X  U'AkWA  Mcintosh  &  Seymour. 

(Direct  Connected) 
1-525  K.  W.  G.  K.  550-600  volt  Railway 
Generator  d.  c.  22  x  42  x  42  AUis 
Reynolds Corlis  Eng. (brand  new). 

1-22  X 
1  22  X 
1-20  X 
1-lS  X 1-14  X 
1-18^ 

1-  15  X 2-  13  X 2-13  X 
r-11  X 

1-  9  X 

Engines 43  Slater.  (Simple) 
i»  Harris  Corliss. 
48  Wheelock  Corliss. 
42  Harris  Corliss  (new). 
36  AUis  Corliss. 
X  18  Mcintosh  &  Seymour. 
15  Erie  Ball. 
12  Erie  Ball. 
12  Armington  &  Simms. 
16  Straightline. 9  New  York  Safety. 

Boilers 
1-375  H.  P.  National  Watertube,  l.W  lbs 
1-2.50  H.  P.  Sterling  Watertube,  l.On  lbs 
3-267  H.  P.  Abendroth  &  Root  150  lbs. 

RETURN  TUBULARS,  ALL  SIZES. 

THOMPSON,  SON  &  CO. 
114,  116,  Il8  LIBERTY  ST.,  NEW  YORK 
Works,  90  Verona  St..  Brooklyn,  N.  Y. 

CHARLES  E.  DUSTIN  CO.,  11  Broadway,  N.  Y. 

OWrV   AIND   OFFER    FOR  SAUB 

One  300  K.  W.  G.  E.,  Type  M.  P., 

Class  8=300=100,  500=550 

volts,  directly  connected  to  tandem= 
compound,  18=30x48  Wetherill 
Corliss  Engine,  complete  with  G.  E. 

railway  panel,  condenser,  feed=water 
heater,  etc.      Can  be  seen  running. 

Two  500  K.  W.  G.  E.,  Class  6-500-300,  500-550  volts. 
Two  200  K.  W.  Westinghouse,  6-pole,  510  R.  P.  M., 500-550  volts. 
One  200  K.  W.  G.  E.,  Class  4-200-425,  500-550  volts. 
Two  180  K.  W.  Westinghouse,  4-pole,  535  R.  P.  M., 500-550  volts. 
One  150  K.  W.  Westinghouse,  6-pole,  500  R.  P.  M., 500-550  volts. 
Three  100  K.  W.  G.  E.,  Class  4-100-650,  500-550  volts. 
One  90  K.  W.  Thomson-Houston,  4-pole,  700  R. 

P.  M.,  500-550  volts. 

One  80  K.  W.  G.  E.,  Class  4-80-700,  500-550  volts. 
Two  80  K.  W.  Detroit  Bipolar,  620  R.  P.  M.,  500 volts. 

Four  62  K.  W.  Thomson-Houston,  Type  D,  900 
R.  P.  M.,  500  volts. 

Engines  suitable  for  driving 

any  of  the  above. 

G.   E.   57  equipments  with   K-11  controllers  and 
Westinghouse  12-A  equipments  with  28  controllers. 

I^MOt tiixcl    ^toi-elxotAse,    ORAIVOK^BXJJ^O,  IN.  V. 

Practical  Electric  Railway  Hand  Book 

BY  ALBERT  B.  HERRICK 

Handsomely  bound  for  the  pocket,  with  flap.    450  pages.    Numerous  illustrations. 

CONTENTS 

Section  I. — General  Tables.  Sec- 
tion II. — Testing.  Section  III.— The 

Track.  Section  IV.— The  Station. 
Section  V.— The  Line.  Section  VI. 
—The  Car  House.  Section  VII.— 
The  Repair  Shop.  Section  VIII.— 
The  Equipment.  Section  IX.— The 
Operation.  Appendices  :  I. — Stor- 

age Batteries.   II. — Conduit  Systems. 

Price,  $3.00  Postpaid 

IN  compiling  this  manual,  the  pertinence  of  the  material  se- lected to  the  subject  in  hand  has  been  carefully  considered, 

and  all  matter  not  of  vital  importance  has  been  excluded. 

It  has  thus  been  possible  to  produce  a  book  which  can  be 
conveniently  carried  about,  and  yet,  which  will  give  to  the 
street  railway  engineer  an  immense  amount  of  valuable 

data,  consisting  of  engineering  facts,  figures  and  dimensions,  and 
showing  appliances,  structures  and  methods  which  have  been 
adopted  in  practice  by  the  electric  railways  of  the  United  States. 
The  section  on  testing  will  be  found  of  particular  value,  many  of 
the  methods  being  new.  One  appendix  treats  of  the  storage 
battery  in  its  power  house  applications  ;  another  contains  details 
of  underground  conduit  systems. 

Published  by  the  STREET  RAILWAY  JOURNAL 

114    LIBERTY    STREET,     NEW  YORK 
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Wendell  &MacDuffie 

26  CORTLANDT  ST.,  NEW  YORK,  U.  S.  A. 

Cable  Address:  Wenmac,  Lieber  and  Premier  Codes LONQ  DISTANCE  TELEPHONES,  2015  and  2016  CORTLANDT 

Purchasing  Agents,  Contractors,   Engineers  and  Exporters 

SNOW 

PLOWS 

SPRINK- 

LERS 

TOWER 

WAGONS 

CAR 

REPLACERS 

TROLLEY 

POLES 

WHEELS 

and 

AXLES 

CAST 

WELDED 

RAIL 

JOINTS 

TROLLEY 

and 

FEEDER 

WIRE 

mXJmt  anZ 

FIELD  COILS 

|HE  manufacture  of  Armature  and  Field 

Coils  and  the  Rewinding  of  Armatures 

is  a  special  department  with  us  and  is  receiv- 

ing our  special  attention.  We  are  quoting 

prices  that  are  ri^ht  for  work  done  in  a  prompt 

and  satisfactory  manner.   A  trial  solicited. 

KALAMAZOO 

TROUEY  WHEELS 

have  been  in  use  many  years. 
Have  become  known  everywhere 
For  their  long  life  without  injury 
to  the  wire,  ample  oiling  device 
and  less  weight  for  amount  of 
wearing  surface. 

KALAMAZOO 

TROLLEY  HARP 

is  the  most  satisfactory  manu- 
factured. Parts  fully  protected, 

and  absolutely  no  wear  on  the 

springs. 

ELECTRIC 

LOCOMO- TIVES 

GEARS 

and 

PINIONS 

RAIL 

BONDS 

LINE 

MATERIAL 

TROLLEY 

WHEELS 

POLES 

and 

BRACKETS 

COMMU- TATORS 

STEAM 

RAILROAD 

SPECIAL- TIES 

Everything   For  Electric  Railways 
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4-0  N/^ 

WIRES  m  CABLES 

ll         Okonite  Tape  and  Manson  Tape TRADE  MARK. 

ARE]  .OF  VITAL  IMPORTANCE  IN  THE  REDUCTION  OF  EXPENSES 

Series  Burning 

"COLUMBIA' 
Our  Railway  Lamps  are  carefully  selected  for  uniformity  in  current 

consumption,  thereby  insuring  uniform  distribution  of  light  throughout 

the  cars  in  which  they  are  used. 

264,  266,  268,  270  FIFTH  AVENUE,  CHICAGO 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦<♦♦♦♦♦♦♦♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

I  A/HERICAN  ELECTRICAL  WORKS  I 

PROVIDENCE,  R.  I. 

WIRES  \  CABLES 

♦  ♦♦♦♦♦ 

Bare  and  Insulated  Electric  Wire.    Railway  Feeder  and  Trolley  Wire. 
Electric  Light  Line  Wire.    Incandescent  and  Flexible  Cords. 

Amerlcanlte,  Maenet,  Office  and  Annunciator  Wires. 
Cables  for  Aerial  and  Underground  Use. 

P.  N.  PHILLIPS,  President. 
B.  R.  PHILLIPS,  Vice-Pres. 
C.  H.  WAQENSEIL,  Treag. 
C.  R.  REMINQTON,  Jr.,  Sec. 
E.  P.  PHILLIPS,  Qenl.  Mir. 

♦  ♦♦ 
N.  Y.  Office,  26  Cortlandt  St. 
Chicago  Store,  82  Lake  St. ♦♦♦ 

MONTREAL  BRANCH 
EUGENE  P.  PHILLIPS 

ELECTRICAL  WORKS 

♦ 
t 

♦ 
♦ 
♦ 
♦ 
♦ 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦  ♦»♦»♦»♦  ♦^^♦♦♦♦♦♦♦♦♦♦♦^  »  ♦  ♦  ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

IF  YOU  WANT  TO  DISPOSE  OF  ANY  SECOND=HAND  APPARATUS 
That  another  reader  of  the  Street  Railway  Journal  might  want  to  buy,  why  not  advertise 

it  on  one  of  the  "  For  Sale  "  pages.?  It  would  cost  you  little,  and  might  profit  you  much. Rates  on  application. 

sa^KK^K^^  R  AIIv^WT  A Y  JOXJR:iV  AIv,  i  u  liberty  st.,  new  york. 

BARNNSUIATID  ̂ PHRVlRIS^aBLK 

FACTORY 
Chicago  I NSLLATED  Wire  Co., 

S^cAMORE..ii.  R--°Mi5MARiNEBiDc.  Chicago. 
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I 

THE  WA6II«RK 

WIRE  CO. 

49,  WALL  ST,  v^NEW  YORK 

Hazard 

Manufacturing 

Company. 

Generai,  Office;  and  Works  : 

WILKES-BARRE,  PA. 
^Ew  York  Officb  :  50  Dey  Strbkt. 

Chicago  Office:  1201-2  Marquettb 
Building. 

•WIRE- 

INSULATED 

WIRES  andCABLES. 

Iron,  Steel  and  Galvanized 

Wire  Rope. 

COPPER  WIRE, 

HARD  AND  SOFT  DRAWN 

THE  MAON Wl 

14f  BROADWAY,    NEW  YORK] 
MAGNET 
ANNUNCIATOR 
OFFICE WIRES 

WEATHERPROOF  WIRE  and 

TROLLEY    WIRE    and  BARE 

CABLES 

PMONO-EUEGTRIG"  WIRCf 

^4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA4 

\    ̂ ^^^iH^^l^^k  breaks  or  interruptions  of  service  w
hen  you  t 

^  a  UmBK/tK^^^k         ''Phono-Electric"  Trolley  Wire,  but  a  per- ► 
<  piif^^  manent  and  reliable  overhead  construction,  t 

4  II  llBllllllliiliimilll    I 

3  \^^^^^^Hr  — .  ̂  ̂   t 

1  '"'"^^l^^^  19   MURRAY  STRBBT,   INBW  YORK ^▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼TTTVTTTTTVTTTVTTTTWTVTTTVTTTTTTTTTVTTVTTVVTTVTTTTTVTTTTTTTTT^ 

BRIDGEPORT    BRASS  C0.| 

 ^-         L-VbE.  Pres.  and  Gen.  IMfir.  B.  S.  BARNARD,  VIce-Pres.  and  Sec. 

STANDARD   VITRITIED   CONDUIT  GO 

39-41  Cortlandt  Street,  New  York. 
MANUFACTURERS  OF 

lilNDERGROlIND  COINDUIT 

We  have  one  of  the  largest  and  best  equipped  factories, 
with  improved  machinery.    We  have  a  corps  of  skilled 
workmen  who  know  how  to  make  good  Conduit.  We 
have  unequaled  shipping  facilities. 
The  SINGLE  DUCT  is  self  centering. 
The  MULTIPLE  DUCT  embodies  new  patented  features 
for  rapid  construction. 

Multiple  Duct  made  in 
3-3-4-6  and  9  Ducts. insulators  anil  special  Clay  Products. Catalogue  on  Request. Manhattan  Third-Rail  Insulator. 

J 
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Your  reference  library  is  not  complete  unless  it 

contains  the  1902  edition  of 

American 

Street  Railway 

Investments 

THE  "RED  BOOK" 

is  unquestionably  the  most  complete 

manual  of  street  railway  statistics  and 

financial  information.  The  full  reports 

include :  History  of  organization ;  exact 

financial  description  of  securities  issued, 

including  dates  of  issue  and  maturity, 

interest  and  dividends  paid,  trustees,  etc.; 

four  and  five  year  comparisons  of  operating 

receipts  and  expenses,  fixed  charges,  sur- 

plus, dividends,  assets  and  liabilities ;  a 

description  of  plant  and  equipment ;  names 

of  officers  and  directors,  maps  of  important 

systems,  and  references  to  descriptive  ar- 

ticles in  the  Street  Railway  Journal. 

Every  edition  of  the  "  Red  Book  "  for 
the  last  eight  years  has  contained  detailed 

financial  and  statistical  data  impossible  to 

find  in  any  other  publication. 

PRICE.  $5.00  PER  COPY. 

ALUMINUM 

RAILWAY 

FEEDERS 

Aluminum  feeders  are  less  than  one-half 
the  weigfht  of  copper  feeders  and  are  of  equal 
conductivity  and  strengfth. 

Joints  of  aluminum  feeders  can  be  easily, 

cheaply  and  satisfactorily  made. 
If  wire  or  cable  is  required  to  be  insulated, 

high  grade  insulation  is  guaranteed. 
Prices  with  full  information  furnished  on 

application. 

THE  PITTSBURGH  REDUCTION  CO. 

PITTSBURGH,  PA. 

OFFICES 
Principal  Office,  Pittsburgh,  Pa. 

New  York  Office       Washington  Office       Chicago  Office 
gq  John  St.,  Phelps-Dodge    Bond  Building.  igo  E.  Monroe  St. Building. 

SALES  AGENTS 
Cleveland,  O.,  Tas.  A.  Rutherford,  Garfield  Building. 
PHILADELPHIA,  Pa.,  Electric  R'y  Equipment  Co.,  Real  Estate  Trust Building. 
Boston,  Mass.,  Percy  Hodges,  131  State  St..  Board  of  Trade  Bldg. 
San  Francisco,  Cal.,  Jno.  Martin  &  Co.,  31  New  Montgomery  Street. 
Seattle,  Wash  ,  Jno.  Martin  &  Co.,  Pioneer  Building. 

camp's  Vitriried  Clay  Conduit Possesses  great  strength  and  durability  ; 
high  insulating  properties ;  perfect 
resistance  to  all  chemical  elements. 

Our  patent  mandrel,  used  in  connection 
with  laying,  furnished  free  to  users  of 

GAMP  DUGT. 

The  hi.  B.  Gamp  Company, 

170  Broadway, 
rSew  York. 

85    Hartford  Bldft. 
Chicago. 
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American  Steel  &  Wire  Co. 

CHICAGO         NEW  YORK         WORCESTER  DENVER  SAN  FRANCISCO 

ELECTRICAL  WIRES 

CROWN  RAIL  BONDS 

SPRINGS 

MAKERS  AND  BUILDERS  OF 

"^■KLI  
'  minmw 

STEEL  RAILWAY  FENCES 

ESTIMATES,  PRICES,  CATALOGUES,  ETC., 

ON  APPLICATION. 



CoALls  High 

MAKE  CONTRACTS  NOW 

FOR   RE-BONDING  YOUR  ROAD 

AND  REDUCE  COAL  BILLS  20% 

ONE  PHILADELPHIA  ROAD 

RE-BONDED  300  JOINTS  OUT  OF  4,000 

WITH  PLASTIC  PLUG  BONDS 

AND  MOVED 

45,000  MORE  PASSENGERS 

WITH   1,674  K.  W.  LESS  POWER. 

BONDS  APPLIED  WITHOUT  REMOVING  ANGLE  PLATES. 

CHEAP.    DURABLE.  EFFECTIVE. 

RECORDS  PROVE  THEY  OUTLAST 

THE   BEST   EXPANDED  TERMINAL  BONDS 

AND  ARE  HIGHER  IN  CONDUCTIVITY. 

HAROLD  P.  BROWN, 

120  LIBERTY  STREET, 

NEW  YORK. 

THE  SOLID  COPPER  BOND. 

BEST  AND  CHEAPEST 

FOR  NEW  ROADS. 
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THE 

CHASE-SHAWMUT 

COMPANY'S 

SOLDERED 

FLEXIBLE 

RAIL  BONDS 

Surpass  all  other 

types  of  Bonds  in 

efficiency  and  dur- 

ability  ^   ̂   J-  ̂  

This  is  the  testimony  of  the  best  engin- 

eers and  the  experience  of  the  many 

railroads  using  them. 

They  are  SOLDERED  to  the  rails  by 

an  inexpensive  process  which  insures 

perfect  conductivity  and  permanent  con- 
tact. 

Why  don't  you  Investigate  their 
merits  before  you  buy  an  inferior 
bond  at  a  higher  price?  Write  us 
about  them. 

MANUFACTURED  BY  THE 

Chase-Shawmut  Co. 

390  ATLANTIC  AVENUE,  BOSTON. 

Your  Tie  Contract 

We  want  to  figure  it  over  with  you,  not 

only  on  the  "Steam"  Tie,  but  also  on 

our  Special  "Trolley  "  Tie. 
Drop  us  a  line  before  you  put  down 
the  paper. 

MALTBY   LUMBER  COMPANY 

BAY  CITY,  MICHIGAN 

The  National 

Conduit  and  Cable  Co. 
MANtTFACTURERS  OF 

BARE  COPPER  WIRE  and  CABLE 

PAPER  INSULATED  CABLES 

For  Telephone,  Telegraph,  Electric  Light  and  Power 

CEMENT  LINED  PIPE  FOR  CONDUITS 

Execorive  offices.  Times  Kolidlng.  NEW  VORH,  N.  Y.  ' 

THOMAS 

Rail  Bonds 

Bolted  and  Soldered  to  the  Rail 

Low  Resistance 
and  Permanent  Connection 

CAN   BE  PLACED 

Under  the  Angle  Bar  (Type  A) 
Under  the  Rail  (Type  H) 
Around  the  Angle  Bar  (Type  M) 

Stub  Ends,  Cross  Bonds  and  Feeder  Terminals  for  Connection 
by  Bolting  and  Soldering 

EDWARD  G.  THOMAS 

4  State  Street,  Boston,  Mass. 
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Perfect  Insulation 

Means  Economy 

We  develop  and  manufacture  special 

designs  of  all  types  of  insulators  to 

meet  all  requirements  for  High  Volt- 
age Transmission. 

Correspondence  invited. 

The  Brookfield  Glass  Co. 

220  Broadway,  New  York 
Works,  Brooklyn  Borough 

Patented 
Harch,  1898 

No. 60047s 

HIGH  VOLTAGE  PORCELAIN  INSULATOR 

BOCH'S 

"GLAZE
=FILLE

D" 

Boch's  Patent  No.  600475  sustained  in  infringement  suit 
against  F.  M.  Locke  and  others  and  injunction  granted. 

nANUPACTURED  BY 

R.  THOMAS  &  SONS  CO. 

Factory  and  Main  Office 
EAST  LIVERPOOL,  0. 

Sales  Office 

39  CORTLANDT  ST..  N.  Y. 

No.  190  Bracket,  10  ft.  long.   No.  1130  Double  Wire  Straight. 
Line  Insulator,  two  4/O  Round  Trolley  Wires 

Crcaghcad  Flexible  Brackets 
ARE  STANDARD 

Nearly  100  Different  Styles 

Pole  Fittings 

Line  Material 

Complete  Equipment  for 
Overhead  Construction 

Write  for  Catalogue 

The  Crca^hcad  Engi- 

neering Co.  Manufacturers 
Eighth  and  Plum  Sts.,  Cincinnati,  0. 

No.  190  Bracket,  10  ft.  long.   No.  439  Double  Wire,  Double 
Curve  Insulators,  two  4/O  Trolley  Wires,  Bourbon 

No.  2  Strain  Insulators 
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1            No.19      111            No.17  f 

No.9  I 

!             no. II  m 

1
 
 N(^3^

^^^^^
J1 

1 

Electric  Rail
way  Cincinnati, 

Equipment  Co.  HANUf^cTu^ 

I 

'\!> 

For  Electric  RAiLWAYsriiGHM  Service. 

FOR  OTT3B  ITEW  C^T-A-LOO-XJEI  ITo-  lO. 
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Yellow  Pine 
Oak  or  Chestnut 

in  Cargo  Lots 

Cross-Arms,  Pins  and  Braces 

D.  W.  VntLAH 
277  BROADWAY.   NEW  YORK:^ 

Octagonal  or  Round 
Yellow  Pine,  Chestnut 
or  Southern  Cedar  ... 

IDAHO,  WISCONSIN, 
MICHIGAN. CEDAR  POLES 

ForTelephonejelegrapl), 

Electric  Llyht,  rrolley. 

POSTS,  POLES,  TIES  AND  EVERYTHING  IN  WHITE  CEDAR. 
YARDS  IN  IDAHO  AND  AT  WASHBURN.  PLUMMER  AND  BRULE,  WIS 

JOHN  H.  FOMER 
Gen'l  Office  :  1705  Fisher  BIdg.,  Chicago. 

Dxin^k  HHiooo  >  Washburn,  Wis.,  and 
Branch  OHices  ,  sp^,,^^^  ̂ ^3^.^ 

FOWLER-JACOBS  CO 

TROLLEY 

AND  STEAM TIES 

DHI  FC 
 OCTAGONAL 

r  ULLO  AND  ROUND / 

Yellow  Pine  Cross  Arms. 

PROMPT  DELIVERIES  FROM  STOCK  MAl^UFACTURED  BY 

NEW  YORK  CITY  YARD  OR  ECCLESTOH  LUMBER  CO., 
DIRECT  FROM  MILLS.  29  BROADWAY.  NEW  YORK. 

G.  S.  BAXTER  &  CO. 

la  WALL  STREET,  NEW  YORK 

(telephone  4B12  CORTLANDl) 

JACKSONVILLE,  FLA. 

X 

CEDAR  POLES 

FOR  TRACTION  PURPOSES 

THE  VALEINTINE=CLARK  COMPANY 

234  La  Salle  Street,  CHICAGO,  ILL. 



106 STREET  RAILWAY  JOURNAL. 
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WRITE  FDR 
CIRCULARS 

Represented  in  CHICAGO 
bv  porter  &  berg 

AUTOMATIC 

ELECTRIC 

SIGNALS 

FOR 

STREET 

RAILWAYS 

S.  C.  STROCK.  11  Broadway,  New  York 

pQ^^g    TIES    _  ^"'^  Square  Sawn  Tapering  Poles,  Round 

AND  TIMBhlR 
Poles,  Ties,  Switch  Sets  and  other  Dimension  Stock  for 
Electric,  Steam  and  Traction  Railroads ;  Telephone, 
Telegraph  and  Electric  Light  Companies. 

Um  INDIANAPOL|| 

IwiTCH  &  FROfi  c| 

La 

fSPRINGFIELD.  0.1 

I  ii 

r 

^     You  Have  Been  Looking  For  An 

Automatic  Block 

Signal  Sy »/*tem 

For  Single  Track  ! 

_    City  and  Suburban  Lines     ̂   I 

|BjOOK  no  further,  but  write  us  for  particulars 
regarding  a  signal  that  is  not  full  of  glar= 

ing  defects;  that  operates  bg  gravitg  and  never 
fails,  and 

THAT  PROTECTS  ALL  THE  CARS  ON 
THE  DIVISION  AT  THE  SAME  TIME. 

As  to  the  success  of  the  signal  in  practical 
operation  the  following  letter  speaks  in  no 
uncertain  terms: — 

WATERLOO  AND  CEDAR  FALLS  RAPID  TRANSIT  CO. WatebIoo,  Io\'.-a,  June  2.  I9<: The  Storm  R-ilwav  Signal  Co..  Waterloo.  low-a. Getnlenjcc  :  We  have  had  ibe  Siorm  Signal  in  use  on  our  line  for  ihe  pail  ihrce  years, insUUing  H  afier  differed  sicoals  tranufadured  bj  other  concerns  h^d  proven  a  failure,  and found  your  fignal  always  reliable  anc  entirely  satisfactory I  am  free  to  say  lo  you  ihat  you  bave  tbt  only  S'gnal  ibat  1  have  e'  er  seen  in  operation  on an  elecinc  railroad  that  does  the  work  that  is  eJipected  of  it-    Yours  trulv, 
L  S.  Cass.  President  and  Gcn'l  Manager. 

*       Let  us  install  our  system  on  your  road,  to  be  paid  for  only  if  entirely  satisfactory. 

STORM  RAIIWAV  SIGNAL  COMPANY, 
Syndicate  Block,  WATERLOO,  IOWA. 

G.    J.    HUBBBU    GO.   ̂ ^'^^  a^n^/^^Ces 
Attractive  Prices  on  7"  25'  and  6"  30  and  35'  poles.  Shipment  within  24  hours. 
Main     Yard    and     Office,    IMBNOMIINEB,  MICHIGAN. 

Q  &  C  Rail  Saws  And  other  Track ^  „  _  —  .,_  .,,  Tools  budt  and Q  &  C  Rail  Drills        priced  to  get 

Q  &  C  Rail  Benders  Td  hoifr^^ SEND  FOR  CATALOGS 

THE  Q  &  C  COMPANY 
lit  LIBERTY  STREET  NEW  YORK 

WESTERN    UNION    BLDG.,  CHICAGO 

American  Electric  swiich  Co. 

MANVFACTURSRS  OF  AND  DEALERS  JiV 

Automatic  Electric  Track  Switches,  Auto= 

matic  Electric  Block  Signal  and 

Car  Spacing  Devices 

1SIMSI5  Liberly  Ave.,  Piitsburgh,  Po. 

The  Elastic  Nut  Track-Bolt 

makes  the  best  and  cheapest  rail-fasten- 
ing. JfUTS  NEVER  WORK  LOOSE. 

Requires  no  nut-lock.  Our  Elastic  Self- 
Locking  Steel  Nut  always  stays,  and  is 
superior  for  use  on  Cars,  Track,  Bridges, 
Machinery,  etc.  Write  us  for  prices  on 
Sq.  and  Hex.  Nuts  (Elastic  or  Common), 
Machine  Bolts,  Track  Bolts,  Rivets,  etc. 
NATIONAL  ELASTIC  NUT  CO., 

Milwaukee,  Wis. 

THE  AMERICAN  ̂ ^^fr^c^."  CO. 

Hamilton,  Ohio special  track  work 

forElectric  railways 
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X s^tiwRWLWRif  JOINT  mmoTiiniHB  en 
EMPIRE  BUILDING,  NEW  YORK  ^' 

EEEE^  BRANCH  OFFICES^E 

BOSTON,  70  Kilby  Street 
CHICAGO,  Old  Colony  Building 

ST.  LOUIS.  Union  Trust  Building 
nONTREAL,  Bell  Telephone  Building 

ST.  PAUL,  109  Endicott  Arcade 
DENVER,  Equitable  Building 

OMAHA,  1212  Farnam  Street aiRDER  RAIL  JOINT 

♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

THE  
* 

Cleveland  Frog  Crossing  Co. 

I 

MANUFACTURERS  OF 

SPECIAL  WORK  | 

porter's  Palcut  Derailing  switches  | 

ELLIOT  FROG  AND  SWITCH  CO. 

East  St,  Louis,  Illinois. 

'Electric  Railway  Work 

crossings.  Spilt  switches,  Frogs  and  Track 
Snpptles  In  General 

CLEVELA/\D,  OHIO 

♦ 
♦ 

Main  Office  and  Works: 
Bessemer  Avenue  and  Brie  R.  R. Engineer's  Office; 

614  Cuyahoga  Building 
»»»♦»»♦♦♦»»♦♦♦♦♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

ELECTRIC Frogs,    Switches,  Curves, 

Crossings,  Rail  Braces,  Etc. 
RAILWAY 

SPECIAL THE  WEIR  FROG  CO. 
CiNCiNKATi,  Ohio 

WORK, 

PAIGE  IRON  WORKS, 

CHICAGO. 

SPECIAL  TRACK  WORK 

Pneumailc  Railway  Crossing  Gales 
[BOGUE  &  MILLS  SYSTEM) 

Buda  roundry  &  Mfg.  Go.,  iiARVEvCiLL. 

OFFICE  :  917  Honadnock  Block,   CHICAGO,  ILL. 

168,000 

RECONSTRUCTED  GRANITE 

Third=Rail  Insulators 

NOW  IN  USE 

RECONSTRUCTED  GRANITE  CO.,  u  Dey  street,  new  YORK 
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SPECIALWORK 

BY  OUR  PROCESS  WE  ARE  ENABLED  TO  HARDEN  ALL  PARTS 
SUBJECTED  TO  EXCESSIVE  WEAR  (•«l»(»(»A«i»)ti»i» 
NO  PARTS  TO  BECOME  LOOSE  l»4j»i»««i»«i»t»«i» 

STANDARD 
NINE  INCH 
CONSTRUCTION 
LIGHTER  PORTIONS 
REPRESENT  SPECIAL 
HARDENED  SURFACES 

OUR  SPECIALTIES CAST  WELDED  RAIL  JOINTS 
CAST  STEEL  AND  BUILT-UP  SPECIAL  WORK 

MOTOR  GEARS  AND  PINIONS 
OPEN  HEARTH  STEEL  CASTINGS 

COMPLETE  ELECTRIC  RAILWAY  CONSTRUCTION 

SELLING  AaENTS 
WENDELL  &  MacDUFFIE,  26  Cortlandt  St.,  New  York 
IRA  BISHOP,  Hayward  Building.  -  -  San  Francisco 
ROBERT  W.  BLACKWELL  &  CO.,  -  -  London,  Eng. 
OSCAR  FRANKENSTEIN,  -  -  -  -  Berlin,  Germany 
SYNDICAT  AMPERE.  -   -   Paris  and  Lyons,  France 

THE  FALK  CO 

MILWAUKEE,  WIS.,  U.  S.  A. 

OVER  riFTEEN  THOUSAND  (15,000)  MILES  IN  USE 
BEST  ECONOMICAL  RESULTS. 
RECEIVED  THE  HIGHEST  AWARD 
IN  ITS  CLASS  AT  PARIS  EXPOSI- 

TION. 1900.  AND  PAN-AMERICAN, 
BUFFALO,  U.  S,  A.,  1901. 

Manufac- tured 
Only  By 

CONTI/NUOUS  RAIL  JOINT   CO.    of  America 
General  Offices,  Century  Building,  Newari(,  N.  J. 

CONTI/MUOUS  RAIL  JOINT  CO.  of  et.  Britain,  Ltd 
20  King  William  Street,  London,  England 

BRANCH  [  Boston,  Mass.,  John  Hancock  Bldg.  Chicago,  III  ,  Monadnock  Bldg.  Montreal,  Can .,  Temple  Bldg. AOENCIES  (  San  Francisco,  Cal.,  IVells  Fargo  Bldg.  St.  Paul,  Minn.,  Pioneer  Press  Bldg. 
St.  Louis,  Mo.,  Commonwealth  Trust  Bldg . 
Denver^  Col.,  Equitable  Bldg. 

OUR  CAST  WELDED  JOINT  IS  THE  CHEAPEST 

AND  MOST  DURABLE  IN  THE  MARKET 

Makers  of  Smoke  Stacks  for  Power  Plants  and  also  Steel  Tanks 
for  Gasoline*  Oil,  Water  and  Storage  Purposes 

General  Eastern  Sales  Agent,  C.  J.  HARRINGTON,  15  Cortlandt  St.,  New  York 
Pacific  Coast  Sales  Agent,  BROWN,  BEAL  &  CO.,  Mills  Bldg.,  San  Francisco,  Cal. 

Agents  for  Western  Europe,  E.  H.  CADIOT  &  CO.,  Paris 

HEIL  RAIL  JOI/NT  WELDI/NG  COMPA/NY 

MILWAUKEE,  WIS. 
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KAW  ,  J~o^  ̂ ll  5ection5  am  weiqhts. 

5PECI/1L  WQKK— FOR  5TREET  R/llLWflT5. 

OUR  /WITQME/,  nATtJ  tSB  FROQS 

H/IVE  nARb  STEEL  CENTER/ 

tSB  ARZ  PUT  IN  TO  /T/IT. 

205  PRO/IDW/IT, 

C/inBRIDQEPOKT,  nAJS. 

PflRPOUR-JTOCKWELL  CO. 
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Insured  to  Wear 

as  Long  as  the 

Abutting  Rails 

Adjustable 

Without  Disturbing 

the  Pavement 

Note 

Hardened  Renewable 

Crossing  Points 

Guaranteed 

to  Outlast  Anything 

on  the  Market 

THE  LORAIN  STEEL  COMPANY 

29  Great  sIl'trn'rLondon.  E.  c.    LORAIN,  OHIO,  and  JOHNSTOWN,  PA.,  U.  S.  A. 
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The  Pennsylvania  Steel  Co. 

MAINUFACTURERS  OP 

Steel  Rails 

s,  Switches, 

ecial  Work 

Frog; 

OF  ALL  SECTIONS  AND  WEIGHTS  FOR  BOTH 

STEAM  AND  ELECTRIC  RAILWAYS. 

AND  CROSSINGS  FOR  STEAM  RAILROADS. 

Sp 
FOR  STREET  RAILWAYS. 

Bridges. 

Viaducts 

Steel  Buildings. 

Steel  Castings 

Special  Steels 

WE  CAN  BUILD  AND  HAVE  BUILT  THE  LARGEST  AND  HEAVIEST. 

FOR  STEAM  RAILROADS  AND  ELEVATED  RAILWAYS. 

WE  CAN  FURNISH  ALL  THE  FRAME  WORK. 

OF  HIGHEST  QUALITY. 

FOR  ALL  PURPOSES. 

CALL   ON   OR  ADDRESS   OUR  NEAREST 

H.  F.  MARTIN,  General  Manager  of 

PHILADELPHIA  OFFICE, 
Qirard  BIdg.,  Richard  Peters,  Jr.,  Sales  Agt. 

BOSTON  OFFICE, 
Rooms  ii-ia  Mason  BIdg.,  Chas.  S.  Clark,  Sales  Agt. 

BALTIMORE  OFFICE, 
Continental  Trust  BIdg  ,  R.  C.  Hoffman  &  Co. 

ST.  LOUIS  OFFICE, 
Commonwealth  Trust  BIdg.,  Joseph  Q.  fliller,  Sales  Agt. 

NEW  YORK  OFFICE, 
Empire  Building,  S.  W.  Baldwin,  Sales  Agent. 

AGENT    FOR   INFORMATION   AND  PRICES. 

Sales,  Girard  Building,  Philadelphia,  Pa. 

CHICAGO  OFFICE, 
Western  Union  Building,  Clifford  J.  Ellis,  Sales 
Agent.   Robert  E.  Belknap,  Asst.  Sales  Agent. 

SAN  FRANCISCO  OFFICE, 
3i-39  Fremont  Street,  Pacific  Hardware  &  Steel  Co., 
Sales  Agents. 

LONDON  OFFICE, 
no  Cannon  St.  B.  C,  Sanders  &  Co.,  Sales  Agents. 

STEELTON  OFFICE, 
C.  W.  Reinoehl,  Sales  Agent. 

MILLS,    SHOPS  AND 
POUPSDRIES  AT 

and  SPARROW'S  POINT,  near  Baltimore,  Md. 
-OABLE  ADDRESS- 

For  The  Penna.  Steel  Co.,  PENNSTEEL,  PHILADELPHIA.  For  the  ilaryland  Steel  Co.,  PENNSTEEL,  PHILA. 

USB  LIBBBR'I  CODB 
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SPECIAL  WORK 

:FOR: 

STREET  RAILWAYS 

"Nichols"  Protected  Heel  Switch— Patented  5=16-93,  6-5-94 
9-3=95.  5-23=99  5-7-01 

Manganese  Steel 
is  the 

Supreme  Metal 
for 

Points  of  Greatest  Wear 

in 

Electric  and  Steam  Railway 

Track  Work 

'Wharton"  Standard  Manganese-Steel  Qirder  Rail  Tongue 
Switch— Patented  5-16-93,  6-5-94,  9-3-95. 

12-10=95.  7-20-97,  11=2-97 

Manganese-Steel  Qirder  Rail  Crossing— Patented  5=16-93, 6-5-94.  9-3-95 

"Wharton"  Standard  Manganese-Steel  Qirder  Rail 
Frog   Patented  5='6-93.  6=5-94,  9-3=95 

"Wharton"  Unbroken  Main  Line  Switch— Patented  9-12-93 Solid  Manganese-Steel  T  Rail  Frog 

WM.  WHARTON.  JR.  CO. 

INCORPORATED   ^    PHILADELPHIA,  PA.,  U.  S.  A. 

Girder  Rails     jBi     Track  Fastenings  Special  Work  for  Steam  Railroads 

Steel    Casting.^     0      Iron    Castings     j&      Brake    Shoe^,  etc. 
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MOTORS 

In  small  and  medium  sijes 

Completely  enclosed 

ItesLdily  port  Able 

Bloweri 
Exhausters 
Sleam  Fans 
Electric  Fans 

Engines 
Generating  Sets 
Forges 

Exhaust  Heads 
Sleam  Traps Heating 

Ventilating  ond 

Drying  Apparatus 
Mechanical  Draft 

i 

B.F.STURTEVANT  C*.  boston, 
AE.W  YORK  ■  PHILADELPHIA  •  CHICAGO  •  LONDON  • 

i 

In  Your  Line 

If  you  are  wasting  steam  where  competitors  are 
saving,  yovi  lose  ground  every  year. 

Webster 

Feed-Water  Heaters 
and  Purifiers 

are  doing  admirable  work  for  others  in  your  owu  line. 
Would  it  not  pay  to  find  out  what  their  peculiar  advantages 
would  do  ior  you  ? 

Warren  Webster  &  Co. 
CAMDEN,  N.  J. 

CO/SOVER  COINDE/NSERS 

The  Only  Condensers 
sold  under  a 

Putil  Guaraniec 

Driven  by  Compound  Corliss 
Condensing  Engine,  twelve 
expansions  of  steam,  vertical 
air  pumps,  all  brass  lined. 
Also  Combined  Air  and  Circu- 

lating Pumps  for  surface  Con- 
densers.  Send  for  catalogue. 

THE  CONOVER  MFC.  CO. 
Office  and  Works 

PRINCETON  AVENUE 
JERSEY  CITY,  N.  J. 

KENNICOn 

WATER  SOFTENERS 

FOR  THE  PURIFICATION  OF  WATER 

FOR    ALL    INDUSTRIAL  PURPOSES 

KENNICOTT WATER 

SOFTENER 

COMPANY 

3581  BUTLER  ST. 

CHICAGO 

A  Current  of  Heated  Air 

is  forced  into  the  car  pits  by  means  of  the 

"ABC"  Fan  System 

Invaluable  in  handling  cars  covered  with  snow 
and  ice. 

Wc  also  furnish  the  "A  B  C  "  System  of  Mechanical 
Draft  for  power  houses,  and  Fans  and  Blowers for  all  uses. 

AMERICAN  BLOWER  CO. 

NEW  YORK 141  Broadway 

DETROIT,  MICH. 
CHICAGO 

Marquette  BIdg. 
LON  ON 

70  Cracecburcb  St. 
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For  use  in 

Electric  Power  Plants. 

SPECIAL  FEATURES 

High  speed  and  efficiency ;  great 
power  and  strength ;  easy  work- 

ing gate  and  fine  regulation. 

Write  for  further  particulars. 

The  Stilwell-Bierce  &  Smith-Vaile  Co. 

WE  ALSO  MAKE 

Steam  and  Power  Pump- 
ing riachinery. 

Jet  and  Surface 
Condensers, 

Air  Compressors, 
Oil  nill  riachinery, 

and  Filter  Presses. 

p.  O.  BOX  282 

Dayton.  Ohio.  U.  S.  A. 

Wheeler  Condenser  &  Engineering  Co. 
OFFICES: 

120  LIBERTY  ST.,  NEW  YORK.         1642  MONADNOCK  BLOCK,  CHICAGO. 

179  QUEEN  VICTORIA  ST.,  LONDON.  E.  C. 

Water  Cooling  Towers 

Wheeler 

Surface  Condensers 

Feed  Water  Heaters 

Steam  and  Electric  Pumps 

Evaporators 

and  Sugar  Machinery 

COMPLETE  COOLING  TOWER 
AND  CONDENSING  PLANTS  i 

FOR  ELECTRIC  LIGHT,  RAIL- 
WAY AND  POWER  PLANTS, 

MILLS,  MINES,  ETC «•  «« 

For  the  benefit  of  those  contemplating  the  Installation  or  Altera- 
tion  of  steam  plants,  we  shall  be  pleased  to  give  advice 

and  prepare  plans  and  specifications. 



116 STREET  RAILWAY  JOURNAL. 

Look at 

in 

It 

This w 

ay 

HIGH  grade  engine  of  500  horse  power  costs 
in  the  neighborhood  of  |5,ooo.  A 

Cochrane  Steam  Separator 

of  sufficient  size  for  such  an  engine,  and  a 
trap  to  automatically  drain  the 
Separator,  cost  about  ̂ 150. 
Interest  on  the  investment 

of  ̂ 150  at  7  '2  per  cent,  would  make  an  annual 
premium  of  only  ft  1.25  for  fs.ooo  engine 
insurance. 

But  as  a  matter  of  fact,  the  increased  en- 
gine efficiency  from  the  use  of  dry  steam, 

and  the  saving  of  oil  due  to  the  better  lubri- 
cation obtained  when  dry  steam  is  used, 

more  than  pay  the  premium  and  leave  a 
balance  which  in  a  few  years  pays  for  the 
initial  cost  of  the  outfit. 

An  interesting  proposition — isn't  it? — when 
looked  at  in  the  right  way. 

WRITE  POR  CATAL.OOLJE  20-S 

Harrison  Safety  Boiler  Works 
North  17th  and  Lippincott  Streets,  PHILADELPHIA 

Manufacturers  of  Cochrane  Feed  Water  Heaters 

FUEL 

ECONOMIZER '   ̂ Bromellis  Patents  > 
f  Burpee  s  Patents) 

'ATER 

aoiUERS DECBEES 

WflTEHEHiratNC THE  KONOniZER 
ISO  OECRE£S- 

Al  a  r  ge 

body  of very  hot water  always 

ready  for  use is  of  great 
advantage  in 
keeping  reg- ular steam 

pressure. 
Boilers  are 

supplied with  purified water,  fewer boilers  are 

required  and 
much  less  re- 

pairs  — all 
from  waste 

heat. 

HOPPES 

Live  Steam  Fecd=Watcr  PURIFIERS 
Exhaust  Steam  Feed=Water  HEATERS 

Our  Purifiers  are  guaranteed  to  keep  boilers  clean, 
using  any  kind  of  veater.   The  Heaters  will  heat  feed- 

water  to  210°  and  catch  all  solids  liberated. 

Hoppes  Steam  Separators  Enmfnitors 
are  the  largest  made,  and  separate  without  friction. 

The  Hoppes  Mfg.  Co. 
51  Belmont  Avenue,  Springfield,  O. 

Live  Steam  Feed- Water  Purifier 
Western  Office  :  Security  Building,  St.  Louis. 

Foreign  Offices  :  59  City  Road,  London,  E-  C,  England 

Horizontal  Separator 

An  Improved  Method  of 

Condensing  Steam 
A  Fuel  Saver 
A"*^ Water  Economizer 

A  Preventive  of  Boiler  Scale 

There's  much  to  interest  you  in  our  catalogue— write  for  it. 
RESULTS  GUARANTEED 
The  burden  of  responsibility  for  satisfactory  construction  and  opera- tion rests  with  us. 
We  will  sruarantee  to  confine  the  consumption  of  spray  water  to  within 
one  pound  to  the  unit  of  steam  condensed. 

COSMOPOLITAN  POWER  CO.,  m  La  Salle  SI.,  Chicago. 
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The 

BULKLEY 
"  Injector 

CONDENSER 

Vrite  for  pam- 

phlet "A,"  and  give 
size  of  your  Engines, 

Pomps,  Pipes,  etc., 
also  the  nature  and 

volume  of  water 

supply. 

This  Condenser 
requires  no  air  pump, 

but  forms  a  superior 

vacuum  by  the  ac- 
tion of  the  exhaust 

steam  and  condens- 
ing water. 

^e  also  make  an 

Air  Pump  Con- 
denser of  improved 

design. 

Now  York  Office, 
145  Broadway. 

HENRY  W.  BULKLEY, 
Orange,  IN.  J. 

The  American  Standard 

 Copper  Coil  

Feed  Water  Heater 

Simplicity ! 

Strengtii ! 
Durability ! 

Etiiciency ! 

Economy ! 

\  Time  saver ! 

\  Money  saver ! 

Because  it  never  gets  out  of 
order,  never  requires  a  bit  of 
attention,  has  no  movable  or 
adjustable  parts  and  will  not 
wear  out. It  is  now  used  in  some  of  the 
largest  and  best  Street  Rail- 

way Power  Houses  in  the 
World. 

Send  for  Catalogue  22-H 

The  Whiiloch  coll  Pipe  Co. 
HARTFORD,  CONN. 

NEW   YORK   OFFICE        ...       85   LIBERTY  STREET 
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BOIUER   TUBE  GUDANERS 

NIAGARA"  TURBINE 

THE  TURBINE  is  the  only  success- 
ful machine  for  removing  scale  from 

WATER  TUBE  BOILERS 

We  control  all  basic  patents  and  are 
prosecuting  suits  against  INFRIN- 
GERS. 

Send  for  Catalogue 
"CHICAGO"  TURBINE 

bIBERTY  MAMUrAGTURINQ  GO. PITTSBURGH,  PA. 

EVERY  EINGI/NEER  A/\D  STEAM  USER 
WILL  BE  INTERESTED  IN  THIS  LETTER  ABOUT 

WEI/NLAIND 

Tube  Cleaners 
from  a  practical  superin- 

tendent of  a  modern  up- 
to  date  plant. 

OFFICE  OF 
Syracuse  Rapid  Transit 

Co.,  Syrauuse,  N.  Y. 

June  6,  'o2 The  Lagonim  Mfg  Co. 
Gentlemen :  I  believe 

the  Mechanical  Tube 
Cleaner  purchased  from 
you  the  best  c'eaner  on the  market.  Our  ma- 

chine will  clean  a  4"x 20  tube,  that  is  filled 
almost  full  of  hard  tcale, 
in  7  minutes  and  the 
machine  cleaned  528  4" 
tubes  from  iH  to  20'  long without  one  cent  for  re- 

pairs.     Yours  truly, Chas.  F.  Stikely, 
Supt.     M.  P.  Syracuse R.  T.  Co. 

Condition  0/  Scale— Mokt  cleaners  quit  in  "  hard  .scale." Time  0/  Cleaning  I    These  aie  vital  points  in  which  the 
Cost  of  Repairs      (      Weinland  excels  all  others. 

"*"swr""T0tR.IIIIPI!OVt»  NO.  I  WATtK  POWtl!  CltHNEI! 

NOTE! 

Extra  Strong  and  Durable  Unequalled  in  this  line.  You'll  like  our hose  coupling;  which  we  furnish  with  the  cleaner — saves  lots  o£  bother 
and  "  cuss  -words  "  as  hose  cwn't  pull  out. 
WEINLAND  CLEANERS-CREAT  COAL  SAVERS 

WRITE  us  about  Boiler  Cleaninfj.  We  are  experts  in  that  line.  Had 
20  years'  experience  and  "  know  how." 

THE  LAGO/MDA  MFG.  CO.,  Springfield,  Ohio. 

GRE
EN 

^ 

ENGINEERING  COMPANY 
400  Western  Union  BIdg.  CHICAGO,  ILL. 

MANUFACTURERS  OF 

GREEN  ̂ "S"^  GRATES 
Absolutely  Self-Cleaning  and  Automatic. 

SOME  OF  OUR  CUSTOMERS 

Chicago  Union  Traction  Co. St.  Louis  Transit  Co. 
Metropolitan  5t.  Ry  Co. 
E.  St.  Louis  &  Suburban  Ry.  Co. Cleveland  City  Ry.  Co. 
Steubenville  Traction  Co. 
Danville  Street  Ry.  Co 
Grand  Rapids,  Holl.  &  L.  M.  Ry.  Co. 
C.  &  N.  W.  Ry.  Co. 
Miclii«an  Central  Ry.  Co. 
La  Belle  Iron  Works. National  Cash  Register  Co, 
Waukesha  Sheet  Steel  Co. 
Pope  Tin  Plate  Co. Armour  Packing  Co. 
Cudahy  Packing  Co. 
S.  &  S.  Packing  Co. 
Anglo-American  Packing  &  Prov.  Co. St.  Louis  Refrigerator  &  Cold  Storage  Co. 
United  States  Qlue  Co. American  Tin  Plate  Co. 
Union  Steel  Co. Cleveland  Elec.  Illuminating  Co. 

and  many  others. 

LT H  E   O  N  L  Y-  F  l6  AT  I N      S  K I M  M  E R=B O I LE  R  X  LE  AK  ER^  ll=MI^3WOR  tD= 

iTh eEanlysd e viceEtTra t^wl llzt a k e:3>ufea 1 1  Mud,  Pit  and  Scale    ;  = 

Form i ng  Properties^ 

^^ouE^Boiler  can  b e  kept  as  c I ean^ s=nei 

I  ns  ta  i  I  e^=o  n=sixt  y=d  ays?=t  r4al 

THE  MECHANICAL 

BOILER  CLEANER 

CO. 
413  Western  Union  Building 

CHICAGO 

W.  R.  MASON,  Manager 
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IFYOU 

ADOPT 
BDIL[R  DOOR  ARCHES  HAMBS 

Also Fire  Box  Blocks  are  Tongued 

and  Grooved 

and 

Measure 

J  2  in.  and  24  in.  Long 

\2  in.  and  J 8  in.  High 

6  in.  Thick 

MAHuPACTUHeoBv  Mi  LEDD  St  HENRY  CO.  ""^^^^u^'' 
WE  CAN  SAVE  YOU  TROUBLE  AND  IVldNEY 

The  Wilkiny^on  Stoker 

OVER  3,000  MACHINES 
IN    SUCCESSFUL  OPERATION 

Their  use  insures  the  highest  degree  of  economy 

in  Burning  any  kind  of  Fuel   .    .  . 
Mechanical  Feeding    .     .     Automatic  Stoking 

SEND  FOR  CATOLOQUE   ■ Branch  Offices 
NEW  YORK 
PHILADELPHIA,  PA. 
HARRISBURG,  PA. 
COLUMBUS,  O. 

THE  WILKINSON  MANUFACTURING  CO. 
BRIDGEPORT,  MONTGOMERY  COUNTY,  PA 

BOILERS  SAVED-FUEL  SAVED BY  USING 

DEARBORN  VEGETABLE  BOILER  COMPOUNDS 
MADE  TO  SUIT  THE  WATER  AS  PER  ANALYSIS. 

New  Boiler  Compound  Feeder.    Will  Feed  Any  Kind  of  Compound. 
WRITE  FOR 

PARTICULARS 

DEARBORN  DRUG  &  CHEMICAL  WORKS 

WM.  H.  EDGAR,  ppcslflenr.  2 7»34  Rialto  Bidg.,  CHICAGO,  ILL.    TeiepliQne, MarrlsoD 5930  and  3931. 
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CRANE 

ROLLED  FLANGE  JOINT  
"F A  GREAT  ADVANCE   IN   THIS   LINE  OF  WORK 

}} 

jiiiiiiiiiiij* 

HI 
if'""  1 3 

Its  strength  is  limited  only  by  the  strength  of  the  materials  and  we  have  tested  some  of  them  to  1  250  lbs.  without  a  gasket 
coveringthe  ends  of  the  pipe,  and  found  them  ABSOLUTELY  TIG  HT.  We  have  also  tested  anunberofthemtothe  burst- 

ing point  of  the  pipe,  WITHOUT  ONCE  FINDING  A    LEAK  IN  THE  JOINT.    We  furnish  them,  when  de.ired,  in  our 

PIPING   EQUIPMENTS  FOR   POWER  PLANTS 

OF  WHICH   WE   MAKE  A  SPECIALTY.     WRITE   FOR  OUR 

COMPLETE   POCKET  CATALOGUE 

NEW  YORK 
PHILADELPHIA 
CINCINNATI 
KANSAS  CITY 
SIOUX  CITY 
DULUTH 
OMAHA 

CRANE  CO 

CHICAGO 

ESTABLISHED  1855 

ST.  PAUL 
ST.  LOUIS 
SEATTLE 
MINNEAPOLIS 
LOS  ANGELES 
SAN  FRANCISCO 
SALT  LAKE  CITY 
PORTLAND,  ORE. 

The  Union  Boiler  Tube  Cleaner  and 

the  Impulse  Cleaner  clean  any  and  all 

Water  Tube  Boilers  Mechanically  and 

Successfully. 

They  have  stood  the  test  for  years. 

They  are  economical  and  efficient. 

They  save  fuel  and  they  save  power. 

They  never  fail  to  do  the  work. 

They  are  the  oldest  in  the  market. 

Operating  upon  an  aggregate  boiler 

capacity  of  over  Two  Million  and  a 
Half  Horse  Power. 

GEM   MANUFACTURING  CO. 

Spruce,  near  33d  Street, 

PITTSBURG.  PA. 

PITTSBURG PA. 

PIPING  "ENGINEERS 

Furnish,  also  Erect 

Steam,  Water,  Air  or  Hydrzwulic 

mm  SYSTEMS 

Best^Gate  Valves. 
Climax  Globe  and  Angle 

Valves. 
Climax  3  and  4  Way  Hy- 

draulic Valves. 

Ouiland  Reducing  Valves. 

Gulland  Non-Return  Valves. 
Centrifugal  Separators. 
"Climax  Rolled"  and  Cor- 

rugated Pipe  Joint,  fitted with  cast  iron  or  cast  or 
rolled  steel  flanges. 

PIPE  BENDING  A  SPECIALTY 
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CABLE  ADDRESSJ 
N  EW    -VO  R  K 

"CLOVE  BOXES' AUL    FOREIGN  OFFICES 
'•BA.BCOCK' 

SEMKOR  OUR  B00K'5TE\M' BOSTON  o  I?  Awr^  l-TTS^       r~      c  ATLANTA., OA. 35,FEDERALSr  ■=»  K  A J^fey^     O  r  r  I  t-^  t  =_  817  EQUITABLE  BLDQ. 
PHILADELPHIA  CHICAGO  =  (ST  EvV^  O  R  L  E  A  fS  S  C  l^E"*  E  LAND  MEX  ICO .  ,CI  FT NORTH  AMERICAN  BLDG.   '  12»5  MARQUETTE  BLDG.        339  CARONOtLET  ST.  Nt\V_CNH\Nli  BLDC,  i    7  AVENIOA  JUAREZ 
SAN  FRANCISCO  PITTSBUROH  —  rHAVAINA,  CUBA 32  FIRST  *iT.  "~  F  WICK    HUILDING        -  .  J  _  ̂   -IIS1'-:CALLE  DE  LA  HAVAM  A 

Partial  List  of  BABCOCK  &  WILCOX  BOILERS  Sold  for  Electric  and  Cable  Railways. 
H  P. 

Metropolitan  St.  Ry  Co..  New  York  ■  2  orders,  '94-'oo..  59,100 
rianhaitan  Elevated  Rv.  Co.,  New  York  '99  -33. 500 
Boston  Elevated  R.  R.  Co..  Boston,  flass  i2orders,  '89-'99..22,5oo 
Union  Traction  Co.,  Philadelphia,  Pa  9  orders,  '93-'95-- 21,675 
Brooklyn  Rapid  Transit  Co.,  Brooklyn,  N.  Y.  13  orders,  '9i-'97-.20,ooo 
Union  Elevated  R.  R.  Co.,  Chicago,  III   1  order,  '96-.  6,400 
Northwestern  Elevated  R.  R.  Co.,  Chicago,  III  i  order,  '96..  6,400 netropolitan  West  Side  Elevated  R.  R.  Co.. 

Chicago,  III  -  2  orders,  '94-'98..  6,000 
Consolidated  Traction  Co.,  Pittsburg,  Pa.-  2  orders,  '97-'99-.  6,000 
North  Jersey  St.  Ry.  Co.,  Jersey  City,  N.  J  6  orders,  '93-"99-.  6,000 
South  Side  Elevated  R.  R.  Co.,  Chicago,  III  2  orders,  '97-'98..  4,800 
rietropoliian  5t  Ry.  Co.,  Kansas  City,  IVlo  6  orders,  '86-'96--  4,696 
Buffalo  5t.  tiy.  Co.,  Buffalo,  N.  Y  3  orders,  '90-'93..  4,500 
Louisville  Ry.  Co.,  Louisville,  Ky  3  orders,  '96-'oo..  4,062 
United  Rys.  &  Elect.  Co.,  Baltimore,  Md  1  order,  '9O--  4,000 
Lynn  &  Boston  R.  R.  Boston,  Mass  3  orders,  ■99-'92  .  4,000 
Cincinnati  5t.  Ry.  Co.,  Cincinnati,  O  -  5  orders,  '9o='93..  3,300 
Citizens  St  Ry.Co.,  Detroit,  Hich  3  orders,  '95-.  3.500 
Denver  City  Tramway  Co.,  Denver,  Colo   3  orders,  '89-'9i..  2,686 
United  Traction  Co.,  Pittsburg,  Pa                       2  orders,  '99--  2,436 
Union  Traction  Co.,  Anderson,  Ind   2  orders,  •9S='90--  2,400 
Cleveland  Elect.  Ry.  Co.,  Cleveland,  0  2  orders,  '98-'99-.  2,378 

Market  St.  Cable  Ry.  Co.,  San  Francisco,  Cal  
Virginia  Ry.  &  Dev.  Co.  Richmond.  Va   i  order, 
St.  Juseph  Ry.  Light,  Heating  &  Power  Co.,  St. 

Joseph,  no       3  orders. 
Union  R.  R.  Co.,  Providence,  R.  1  2  orders. 
United  Traction  Co.,  Albany,  N.  Y   _  5  orders, 
Springfield  St.  Ry.  Co.,  Springfield.  Mass  4  orders, 
Columbus  St.  Ry.  Co.,  Columbus,  O  4  orders, 
Charleston  Consolidated  Ry.,  Qas  &  Elect.  Co  , 

Charleston,  S.  C  .._3  orders, 
N.  Y.  &  Brooklyn  Bridge,  Brooklyn,  N.  Y  5  orders, 
Dayton,    Springfield  &  Urbana   St.    Ry.  Co., 

Dayton,  O  _    2  orders, 
Florence  &  Cripple  Creek  Ry.  Co.,  Qoldfield,  Col  .1  order, 
Duluth  St.  Ry.  Co.,  Duluth,  Minn.    .   4  orders, 
Richmond  Passenger  &  Power  Co.,  Richmond,  Va  2  orders, 
Detroit,  Ypsilanti  &  Ann  Arbor  St.  Ry.  Co., 

YpsilantI,  Mich  ..2  orders, 
Pitt; burg  &  Birmingham  Traction  Co.,  Pitts- 

burg, Pa   _.  2  orders, 
Rochester  St.  Ry  Co.,  Rochester,  N.  Y  3  orders, 
Atlanta  Ry.  &  Power  Co  --  2  orders. 
Union  R.  R.  Co.,  New  York  2  orders, 

3  orders.. 

'00. 

'98-'99 

'92-'93- 

'89-'99 

94-'oo.. 

'90-'93 

•97-'oo 

'92-'96 

'99- 

•98. 

'90-'93 

'90-'oo. 

H.  P. 

2,208 
2,080 

2,'<S7 

2,000 
2,000 2,000 
I,  807 

1,800 

1,786 
1,702 

1.S84 

1.312 

',339 

'98..  1,380 

90-00. 

'91. '94. 

'00. 

•9i='92. 
1  528 

'.'43 

2,400 1,500 
Note  the  number  and  size  of  the  renewal  orders. 

BABCOCK  &  WILCOX  Boilers  sold  for  Street  Railway  Purposes  amount  in  the  aggregate  to  over  400,000  H.P. 

-W1  CKE^S- 

VERTICAL  WATER  TUBE  BOILERS' 
-  BUILT    BY  — 
WICKES  BROS 

SAGINAW-MICH-U-S-A-I -  OFFICES 

NEWYORK 95  LIBERTY  ST. 
CHICAGO 
12l+MARqUErTEBL06.^ 
PITTSBURG FRICK    BLD  S. 
DENVER CORONADOBLDG.Bi 
SEND  FOR 
CATAUOG 

ALBERGER  COOLING  TOWERS 
IMPROVED  CONDENSING  APPARATUS 

VACUUM  PUMPING  MACHINERY 
Send  for  Illustrated  Catalogue 

ALBERGER  CONDENSER  COMPANY 

95  LIBERTY  STREET,  NEW  YORK 

When  writing  to  advertisers  in  the... 

Street  l^ailway  Journal 

you  will  confer  a  favor  on  both  publisher  and 

advertiser  by  mentioning  this  paper  

THE  STIRLING 

Kir  Safety  Boiler 

STILL  LEADS  ALL 

COMPETITORS 

Over  One  Million  H.P.  in  Use 

The  Stirling  Company 

General  Offices 

Pullman 
Building 

CHICAGO 

Branches 

in  all 
Principal 

Cities 
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TELEPHONE  CALL, 
1515  CORTLANDT. 

Estimates  Furnished  anb 
Contracts  Executed. 

Headquarters  for  Hair  Felt.  Mineral  Wool. 
Asbestos  Papers  Brine  Pipe  Coverings,  etc 

63 

'  WATER  TUBE ' 

STEAM  BOILERS 

MANUFACTURED  BY 

HEINE  BOILER  GO. 

42I  OIiveSt.,  St.Louis,U,  S.A. 

 ARE   ■ 
ECONOMICAL,  SAFE  AND 

DURABLE 

"HAWKINS'  SERIES" 

ON 
Practical  Steam 

Engineering 

Each  Volume  Complete  In  Itself 

Hawkins'  Aids  to  Engineers'  Ex= aminations  (with  Questions  and 
Answers).       P. ice,  postpaid,  J2.00 

Hawlcins'  Instructions  for  the 
Boiler  Room.  Price,  postpaid,  |2.00 

Hawkins'  Handbook  of  Calculations 
for  Engineers.    Price,  postpaid, 

J2.00 

Hawkins'  New  Catechism  of  the 
Steam  Engine.   Price,  postpaid, 

$2.00 

Hawkins'  Indicator  Catechism  :  A 
Practical  Treatise.  Price,  post- 

paid, Jl.OO 
SEND  FOR  DESCRIPTIVE  CIRCULAR 

Street  Railw
ay 

Publishing  Co. 

114  LIBERTY  ST.,  NEW  YORK 
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HEAVY  DUTY  CORLISS  ENGINES 

-BUILT  BY- 

BROWN  CORLISS  ENGINE  CO. 

EASTERN  REPRESENTATIVES 
WOOLSTON  &  BREW 

39  Cortlandt  Street,  New  York 
176  Federal  Street,  Boston,  Mass. 

HOME  OFFICE 

CORLISS,  WIS. 
CORRESPONDENCE  SOLICITED 

Pittsburg  Representatives 
PITTSBURG  GAGE  AND  SUPPLY  CO. 

Pittsburg,  Pa. 

35"  H.  P.  Vertical  Engine,  arranged  for  direct  connection  to  350  K.  W.  Qenerator 

types.   Ks)5ectally  desigced 
w////////M////mM/MMmA,,, 

Some  Important  Advantages  ̂  

V,  Unexcelled  economy,  obtained  by  min-^ 
'/Avawm  clearance  spaces  and  correct  dis.^ %tribution  of  steam.  Moderately  h.ig\w/ 
^rotative  speed.  Superb  regulation.  m 
M  A  cut-ofF  valve  gear  giving  rapid  cu^ 
4offs  and  wide  opening  of  ports  at  al^ 
^points  from  zero  to  three-quarter  stroke./% 
Simplicity  and  silence  in  operation/^ 
K  Special  adaptation  to  driving  dirtcm 
^onnected  dynamos.  ;•     '  /| CATALOGUE  ON  APPLICATION  1 

•J20  Liberty  St.  New  yorI#| 

^^p^^ti^cn  Vic(orS«  St.
,  loa6m 
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Harrisburg 

HARRISBURG    STANDARD    TANDEM     COMPOUND  ENGINE 
DIRECT     CONNECTED  STYLE 

6  TO  3,000   HORSE  POWER  HIGH  SPEED 
MEDIUM   SPEED  AND  CORLISS 

TJ      .  f  Foundry  and       \S[T  i 
riarrisburg         Machine  Works 

HARRISBURG.      PA.,     U,     S.  A. 

ESTABLISHED  1833 

1200fH.  P.  Cross  Compound  Corliss  Engine  Installed  in  The  National  Cash  Register  Co.'s  Power  Hou 

TheC&G.  COOPER  CO. 

Mount  Vernon,  Ohio*  U.  S*  A. 

BUILDERSf;OF 

CORLISS  ENGINES 

ALL  TYPES  AND  SIZES 

For  Street  Railways,  Electric  Lighting, 

Rolling  Mills  and  Factories 
WRITE  FOR  ESTIMATES 

Branch  Offices 
NEW  YORK  BOSTON  ATLANTA 

se  26CortlandtSt.        411  Weld  Bid?.       507  Gould  BIdg. 

mE  RUSSEbU  DNQIINC  GO.,  Massiiion,ohio,u.s.  a. 

Simple  and.Compound.     BUILDERS  OF  ENGINES  OF  THE  SINGLE  AND  FOUR  VALVE  PATTERNS.       Betted  and  Direct  connected. 

THE  BEST  FLANGE  PACKING  MADE- 

Rainbow  Packing 
MAKES    A    STEAM,    FLANQE,    AND    HOT    WATER    JOINT  INSTANTLY 

Don't  have  to  use  wire  and  cloth  to  hold  Rainbow.  Can't  blow  it  out. 
Thousands  of  imitators.     No  equal.    Will  hold  highest  pressure. 

THE  COLOR  OF  RAINBOW  PACKING  13  RED,  three  rows  of  diamonds  extend- 
ing throughout  the  entire  length  of  each  and  every  roll  of  Rainbow  Packing. 

Steam  heating  companies  can  make  ttiousands  of  joints  in  new  plants  without  the  use  of  steam,  with  the  assurance  and  guarantee  tha 
when  steam  is  applied  every  joint  will  be  perfectly  tight,  saving  the  labor  of  b^king  and  following  up,  etc.,  as  is  the  case  when  usudurian  o 
plumbago  packings  are  used,  thereby  saving  from  100  to  300  per  cent,  of  labor  and  time. 

Manufactured,  Patented  and  Copyrighted  Exclusively  by 

-     16  Warren  St..  New  York 
16-24  "Woodward  Ave.,  Detroit,  Mich.         202-210  S.  Water  St.,  Chicago,  111.         17-19  Beale  St.  and  18-24  Main  St.,  San  Francisco,  Gal. 

•  Wx-x^x-r^x^x-x^x-x^x-x-x-x-x-X'^-x^x-XK^x-x^^^^^^ 

ii  THE  PEERLESS  RUBBER  MFG.  CO. 
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WILLANS  CENTRAL  VALVE  TRIPLE  EXPANSION 
ENGINE,  3,000  H.  P. 

GRAND  PRIX,  PARIS  EXPOSITION,  1900. 

wilians  cenlrai 

valve  Engines 

AMERICAN 

IVIANUPACTURERS 

Bradley  Mig.  Co. 

PITTSBURG 

STANDARD  SIZES 

100  H.  P.  TO  3,000  H.  P. 

PHOENIX  IRON  WORKS  COMPANY 

Builders  "DICK  &  CHURCH" 

Automdwtic  Cut-Off  Eng'ine«/* 

Complete Power  f 

Plants    1  Special
ity 

Main  Office  MP  Anvil  I  P  PPNIM  \  NEW  YORK  CHICAGO 
and  Works  rK.v^\y.  J  ,g  Cortlandt  St.      525  Rooke 

BALTIMORE  PITTSBURG  PHILADELPHIA 
525  Rookery  BIdg;.      103  E.  Lombard  St.      401  Furguson  BIdg.      631  Arch  St. 
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ALUS  CHALMERS  CO. 

-      .  ."    .  ■  SUCCESSOR     TO  ' THE   EDWARD   p.  ALL! S    CO.     ERASER  ft  CHALMERS.     GATES  IRON    WORKS.      DICKSOIN    M  FO.  CO. 
Milwaukee, 'Wis.  Chicago,    111.  Chicago,  111.  Scrnnton  ,  Pa. 

BUILDERS  OF 

Sederholm  Boilers 

Made  in  sizes  of  from  150  H.=P.  up  to  570  H.=P.  and  larger  when  desired. 

Noted  for 

PERFECT 

COMBUSTION 

PERFECT 

CIRCULATION 

DRY  STEAM 

EASY 

CLEANING 

LARGE 

RESERVE 

CAPACITY 

SMALL  SPACE 

REQUIRED 

LOW  COST  OF 

BOILER 

SETTING 

SEDERHOLM  BOILER 

The  advantages  possessed  by  these  boilers  are  such  as  to  commend  them  to  careful 
managers  and  users  of  steam.  They  are  now  in  successful  use  in  different  parts  of  the 
United  States,  Mexico,  the  Hawaiian  Islands  and  Alaska,  in  all  of  which  places  repeated 

orders  testify  to  their  efficiency.  Among  recent  purchasers  we  would  mention  the  Home= 
stake  Mining  Company  and  the  Pennsylvania  Railroad  Company,  the  latter  equipping  two 
separate  plants  with  this  type  of  boiler. 

BRANCH  OFFICES: 

I^  EW  YORK.  Broad  ExchaiifieBldg^ 
PITT5BIR0,  1212  Trick  Bldg. 

MINNEAPOUS,  410  (hrnExchiinjieBldg. 
DENVER,  1649TremontSl. 

GBNERA 

CHICAGO 

OFFICE 

1LL..U.S.A. 

HOME   INSURANCE  BUILDING. 

BRANCH  OFFICES  : 
SALT  LAKE  CITY,  Dooly  Block. 

SPOKANE,  .512  Prrst  Avo. 

SAN  FRANCISCO,  (i^Sllayv*^!!!!}^ 

LONDON.  ENG.  160 Dashwoodllnuse 
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ALUS  CHALMERS  CO. 

=::=  SUCCESSOR     TO  =:^^— =z— ==^= 
THE   EDWARD   P.  ALLIS    CO.     ERASER  ft  CHALMERS.     GATE:S  IRON    WORKS,      DICKSON    M  FO.  CO. 

Milwaukee,^\'is.  Chicago,    111.  Chicago,  111.  Scranton.Pa. 

Sole  Builders  of 

REYNOLDS=CORLISS  ENGINES 

Tor  All  Power  Purposes 

RIEDLER  PUMPS  AND  AIR  COMPRESSORS 

REYNOLDS  HORIZONTAL  CROSS  COMPOUND  DIRECT  COUPLED  CORLISS  ENGINE 

Builders  of 

Sederholm  and  Reynolds  Boilers 

Special  Engines  for  Electric  Light  and  Street  Railwag  Purposes 

BRANCH  OFFICKS: 

NEW  YORK,  broa.lExcliaii(|e«ld(j, 

PITTSBL'RO.  1212  Trick  Blilg. 

MINNEAPOUS.4l6('ornExtlMn(|eBldg. DENVER.  l()4f)TiemoiitSl. 

GBNERA 

CHICAGO 

OFF^ICE 

1LL.,U.S.A. 

HOMG   INSURANCE  BUIL.DING. 

BRANCH  OmCES: 

SALT  LAKE  ClTr.i  Dooly  Block. 

SPOKANE,  512FirsrAvn. 

SAN  FRANCISCO,  (i23llayvanlBi(l(). 
LONDON.  ENG.  160  Dashwoodliousi; 
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BROWN  ENGINE 

A  successful  combination  of  tried  and  proven 

methods,  with  the  most  up-to-date  modern  ideas. 

C.  H.  BROWN  &  CO. 

16  Main  St.,  Fitchburg,  Mass. 

BOSTON  OFFICE 
9  Court  Street 

NEW  YORK  OFFICE 253  Broadway 
W.  E.  Jones,  Mgr. 

PHILADELPHIA  OFFICE,  332  Witherspoon  BIdg. Wm.  H.  Pawling,  Mgr. 

ST.   LOUIS   CORLISS  ENGINE 

Special  Heavy  Duty  Engines  for  Electric  Railways, 

Rolling  Mills,  etc. 
For  Direct  Connecting  or  Belting,  Simple  or  Compound 

COMPI.ETE  PLANTS  DESIGNED,  BUIL.T  and  INSTALLED 
Buildery 

St.  Louis  Iron  and  M&.chine  Works,  St.  Louis,  Mo. 
EASTERN  AND  FOREIGN  SALES  DEPARTMENT 

Frank  M.  Pierce  Engineering  Co. 
135  BROADWAY,  NEW  YORK. 

COMPLETE  POWER  PLANTS  m  ELECTRIC  ROADS 

Simple  arid  Compound 

Engines,  Boilers, 

Heaters,  Pumps,  Etc. 

Estimates  Fornlsiied  on  Application 

Baker  Eng^ine 

6^  Machine  Co. 

J   114  North  5d  SI.,  Philadelphia 

T  ̂       7/       T  TT  7'    /  7  '77    O  ^^'^^  '^^'^  works, 

Root.  Wet  her  I II  of  LO.,  Chester  Penna., 

Electric  Railway 
Power  Plants.,. 

Power  Machinery, 

Corliss  \|/ 

ENGINES. 

Berry  Safety 
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Homllton  Corliss  Engines 

OVER  2.000  IN 

DAILY  USE 

OVER  500  IN 

STREET  RAIL- 

WAY SERVICE 

THE  HOOVEiN,  OWEINS,  REINTSCHLER  CO. 

HAMILTON 

...OHIO... 

Mcintosh,  Seymour  &  CO. 

AUBUR/\, 

/N.  V. 

All  Sizes  and  Types  SPECIAL  ENGINES  to  Meet  Requirements 

New  York 
MclNTOSH,  SEYMOUR  &  CO. 

26  Cortlandt  Street 

^-  Boston 

>//  J.  A.  GRANT  &  CO. 
p/^>    .  Tremont  BIdg. San  Francisco 

CHARLES  C.  MOORE  &  CO. 
32  First  Street 
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RICE  &  SARGENT  and 

IMPROVED  GREENE ENGINES 

L>EAD  in  results  obtained  on  railway  and  electric  light  work. 
EXCEL*   in  the  operation  of  direct  and  alternating  current 

generators  in  parallel. 
GUARi'XNTBB   unequalled  speed  regulation  for  textile  and 

other  plants.    Revolutions  from  80  to  150  per  minute. 

PROVIDENCE  ENGINEERING  WORKS 
PBOVIDENCE,  R.  I. 

American  Licensees  for  Schmidt  System  of  Superheated  Steam. 
Great  Economies  Guaranteed. 

1    1 '. 

1,, .  .......1-^ 

WE  PLAN,  EQUIP  AND  CONSTRUCT 

Complete  Track  Lay = outs 
FOR  AUXILIARY  PURPOSES  OF 
STREET    RAILWAY  SYSTEMS 

A  nC    for  carrying  COAL,  ASHES,  CINDERS  and 
Construction  Purposes. 

LIGHT  RAILS  ' 
FROGS,  ETC. 

ABLES,  SWITCHES, 
Portable  track  r.nd  all  accessories. 

A  LARGE  STOCK  ALWAYS  ON  HAND 

ARTHUR  KOPPEL 
Dept.  R. 

66-68  BROAD  ST.,  NEW  YORK 
Write  for  Catalogue  No.  32 

Send  for  catalogue 
RICHARDSON  SCALE 

18  Park  Row,  N.  Y.  City 

JEFFREY 

COAL-ASHES  HANDLING 

MACHINERY-  lir.^o^ls. 

THE  JEFFREY  MFG.CO.Columbus,0, 

Electric  a"**  Hand 

Traveling 

Si 

CRANES 
High  Grade  CRANES  for 
Power  Stiiiiuiis  a  Specially 

Catalog  free  on  request 
14  CHENE  STREET, 
DETROIT,  MICH. Northern  Engineering  Worl(s, 

BROWNHOIST 

COAL 

HANDLING 

  HACHINERY 

THE  BROWN  HOISTING  MACHINERY  CO.  FOR  POWER 
NEW  YORK      CLEVELAND      PITTSBURG  MOUSES 

00 00 
a  Q m  m 

00 
00 

Diagram  of  Coal  Conveyor 

EVERY  FOOT-POIND  OF  LABOR 
performed  by  a  workman  in  lifting  or  handling 
materials  costs  considerably  more  than  the  same 
work   done  by 

LIMR-BELT!iS^t^°o5i 

How  much  more  is   dependent  upon  conditions. 
EVERY   MINUTE  LOST 

means  money  lost,  and  the  total  on  such  losses  will 
equal,  in  a  surprisingly   short  time,    the   cost  of 
installing  modern  LINK-BELT  ELEVATORS  AND 
CONVEYORS. 

Prove  these  points  to  your  own  satisfaction. 
Write  for  Link-Belt  literature  and  estimates. 

Link=Be[t  Engineering  Compang 
Nicetown,  Philadelphia 

49  Dey  St.,  New  York Park  Bldg.,  Pittsburg 
Link- Belt  Machinery  Co. Chicago 
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JOHN  A.  MEAD  MFQ.  CO. 

9  BROADWAY,  N.  Y.  CITY 

COAL  HANDLING  MACHINERY 

JMl  r'         \  IIVT     OVERLAPPINQ  GRAVITY iTi^  W'A^L*li>     BUCKET  CONVEYOR 

Has  been  installed  by  us  in  many  of  the  new  power  stations,  including 
Metropolitan  St.  Ry.  Co.  N.  Y.  City,  Eastern  Power  Station 
Brooklyn  Heights  R  R.,  and  St.  L,ouis,  Cincinnati,  Milwaukee, 
Washington,  Chicago  and  Toledo  Power  Stations. 

THE  E^TIRE  COAL  AND  ASH  HANDLINQ  EQUIPMENT 
OF  THE  NEW  POWER  STATION  OF  THE 

MANHATTAN  ELEVATED  RY.  CO.,  N.  Y.  CITY 
WILL  BE  FURNISHED  AND  INSTALLED  BY  US 

AULTMAN 

E.conomical  Coal  Handling 
in  a  Power  House. 

THE  use  of  "AULTMAN"  labor  -saving appliances  reduces  the  cost  of  handling 
material  in  any  form  to  a  very  low 
figure.  We  build  Elevating  and  Con- 

veying machinery  for  this  purpose,  at 
a  low  price,  that  will  doubly  decrease 
the  cost  of  handling. 

Catalogue  "D"  will  explain  more  fully.    Send  for  it. 
The  Aultman  Company,  Canton,  O. 

Eastern  Office— PHILADELPHIA,  PA 

^ben  Cdriting  to  Hdvertisers 

in  the  STREET  RAILWAY  JOUR- 
NAL you  will  confer  a  favor  on  both 

publisher  and  advertiser  by  mentioning 
this  paper. 

lobinsleltContietiors 

Are  great  savers  of  time,  money,  labor  and  space 
in  Power  Houses  and  Coaling  Stations 

Robins  Conveying  Belt  Co.,  ̂ rs'ew%or^k*'"' 

COAI  AND  ASH  HANDLING  EOUPMENT 

FOR  POWER  STATIONS 

SEND  SKETCH  OF  THE  AVAILABLE  SPACE, 
WITH  THE  CAPACITY  REQUIRED,  FOR 
DESIGN  AND  ESTIHATE  

Steel  Cable  En£(ineering'  Company Manufacturers  of  Conveying  and  Elevating  Machinery,  Etc. 

General  Office  and  Works,  BOSTON,  MASS. 

NEW  YORK,  120  Liberty  St.  CHICAGO,  1233  Monadnock  Building 
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FOR  CAR  SEATS  AND  CAR  CURTAINS  -  USE 

Awarded  the  GOLD  MEDAL  e^t  Buffalo 
FOR  CAR  SEATS  and  CAR  CURTAINS  this  material  is  unequaled.  Unlike  its  cellulose 

imitations,  Pantasote  is  not  dangerous;  imitations  can  be  detected  by  applying  a  lighted  match 
to  their  surfaces,  Pantasote  will  not  burn.  It  is  Fireproof  as  well  as  Waterproof,  Greaseproof 
and  Stainproof,  and  can  be  cleansed  with  soap  and  water.  Looks,  exactly  like  morocco,  wears 
better,  costs  half,  will  not  rot,  crack  or  stiffen,  and  is  not  affected  by  heat,  cold  or  weather. 
Tested  ten  years  by  leading  railways.  Made  in  plain  leather  grains  or  richly  embossed  patterns, 
all  standard  colors.    Genuine  has  "Pantasote"  stamped  on  goods.    Samples  and  prices  on 

PANTASOTE  COMPANY,  II  Broadway.  New  York  City 

THE  CURTAIN  SUPPLYm 

r  OHIO  ST.  ̂ U. -<4<Z  \\  I  C  A  G  b 

CAR  CURTAINS^^^^ 
CURTAIN  FIXTURES  ^-5^ CURTAIN  MATERIALS 

OWNERS  FOUNDATION.  CURTAIN.:  FIXTU  RE-  PATENTS  :.:] 

ir<TMii>  Tt'r'TrnmMmiiiiiiiiiiiii(i"iiiiiidi»i«Biirj»Mm»W~ 

New  York  Office,  2131  Park  Row  Building 

American  car  seal  Co. 

MANUFACTURERS  OF 

?mhmr  €ar  Seats  and  Con0ltudlnal 

Seating  in  Rattan,  Plusb,  Ceatber,  Etc. 

QUALITY  HIGH: 

WESTERN  AGENTS 

^PRICES  LOW 

OFFICE  AND  WORKS 

Western  Eteclrlcal  Supply  Co.  ^^-^o  Guernsey  st. 
ST.   LOUIS,  MO.  BROOKLYN,  N.  Y.,  U.  S.  A 

PROTECTION 

AGAINST  ACCIDENT! 

By  equipping  your  cars  with  our  AUTOMATIC  VESTIBULE  SHADES 
you  materially  lessen  the  chances  of  accident  at  night.  The  motorman  is  enabled  to  see 
what  is  goings  on  outside,  instead  of  being  blinded  by  the  light  from  within  the  car. 

We  have  absolute  patents, 
are  absolutely  guaranteed. 

Our  prices  are  right.  Our  Shades 
Write  us  for  further  information. 

The  Trolley  Ve./'tibule  Shade  Co. 
37-39  WILLIAM  STREET,  BRIDGEPORT.  CONN, 
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WINDOW  FIXTURES 

SHADE  ROLLERS 

SASH  BALANCES 

AUTOMATIC  PLATFORM  TRAP  DOORS 

FOR  BLUE  PRINTS  AND  INFORMATION  ADDRESS 

THE  O.M. EDWARDS  CO. 

SYRACUSE,  N.Y. 

WALKOVER 
TRADE  MARK 

CAR  SEAT 

Gives  more  room, 
more  comfort,  and 
more  money  value, 
than  any  other  seat 
made. 

9a-A 
IN  RATTAN 

Notice  its  superior  construc- 
tion and  substantial  appear- 

ance. Specify  our  product  for 
your  new  Electric  Cars. 

The  Hale  &  Kilburn  Mfg.  Co. 

PHILADELPHIA,  PA. 

OOK    AT  THBSB  SEATS,  THBIN  UOOK   AT  OTHERS 

'  ^  We  give  you  more  advantages  than  you  can  /^^h  /^^^ get  in  any  other  make.  Our  seats  will  prove  it 

No.  44  C 

OUR  No.  44  C  "WAKEFIELD"  leads them  all  for  a  first-class  seat.  We  invite  the  closest 
inspection  as  to  its  good  qualities. 

Our  No.  97  B  Double  Revolving  Seat  fills  the  long- 
felt  want  for  an  individual  seat  that  requires  less  space 
than  the  ordinary  cross  seat.  The  seats  can  be  placed  in 
a  staggered  position  or  straight  across  the  car.  No  other seat  made  like  it. 

We  furnish  spring  seating  for  street  and  electric  cars 
of  all  kinds.    Write  for  catalog  and  further  information. 

HEYWOOD  BROTHERS  AND  WAKEFIELD  COMPANY 
WAKEFIELD,  MASS  ,  U.  S.  A. No.  97B 

CHASE  LEATHER 

For  Car  Curtains  and  Car  Seats 

Is  absolutely  waterproof.     Will  not  scratch,  crack,  peel  or  stain.      Is  as  fireproof  as 
any  imitation  leather  on  the  market.    Made  in  all  leather  grains  and  fancy  embossed 
designs.    Special  double-faced  goods  and  fancy  printed  designs  for  both  open  and 
closed  cars.  ■ 

GOLD  MEDAL,  PAN-AMERICAN,  BUFFALO 

L.  C  CHASE  &  CO.  ̂ 'S?;^""'* NEW  YORK:  341  Broadway         CHICAGO:  147  Fifth  Avenue 



134 STREET  RAILWAY  JOURNAL. 
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Catalogues  AND  Circulars 
Cheerfully  Furnished. 

Branch  Office: 

614  Rookery  Chica60  III. 

MAIN  OFFICE 

Frankfort  AND  Cliff  Streets, 

New  York. 

Manufacturers  of  Electric,  Steam  and  hot  water  heating  Apparatus  for  Railway  Cars. 
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iniLPiNTson  GAS 

UIGMTIINQ  SYSTEM 

Has  been  adopted  as  the  STANDARD  LIGHT  by  the  Broadway  and  Third  Avenue  Cable  I  ines  of  New  York; 
the  North  and  West  Chicago  Cable  Lines;  the  Columbus  Central  Electric  Line  of  Columbus,  O.,  and  Denver 
City  Cable  Co.;  also  by  one  hundred  and  three  of  the  most  prominent  railways  and  by  the  Pullman  and 
Wagner  Palace  Car  Companies  in  the  United  States. 

It  has  been  the  standard  lighting  system  in  Europe  for  many  years,  and  is  applied  to  85,000  cars,  3,100 
locomotives  and  800  buoys  in  Europe,  the  United  Statr  s.  South  America,  India  and  Australia.  For 
particulars  address 

THE  SAFETY  CAR  HEATING  AND  LIGHTING  CO. 

160  Broadway,  New  York 

SERIES  BURNING  LAMP 

Made  Specially  for  Railway  Service. 

A  saving  of  10  to  23}i  P^r  cent,  in  lamp  renewals  has 
been  obtained  by  some  of"  the  largest  electric  railway systems  in  the  United  States  by  the  use  of  this  lamp. 

NEW  YORK  &  OHIO  COMPANY, 

405  North  Avenue,     -      -      -      -      WARREN,  OHIO. 

Manufacturers  INCANDESCENT  LAMPS.  TRANSFORMERS. 
INSULATING  CLOTH.  PAPER  AND  VARNISH  .-. 

COTTON  DUCK 
arid  CURTAIN  STRIPES 

JOHN  BOYLE  &  CO. 

199-207  Fulton  St.,  NEW  YORK    and    1016  PCDD  AVC.  PITTSBURGH 
Samples  and  Prices  on  Application 

THE  SIMPLEX  ELECTRIC  HEATING  CO., 
MANUFACTURERS, 

uuder  the  patents  of  the  American  Electric  Heating  Corporation,  of 

Enamel  Car  Heaters  and  Coil  Spring  Car  Heaters. 
A  Variety  of  Designs  to  Meet  All  Requirements.  Send  for  Catalogue. 

The  Simplex  Electric  Heating  Co., 
Chicago  Office:  Monadnock  Block.  Cambridgeport.  MasSi 

r^v^YOU  NEED  THE 

Universal  Safety  Tread 

On  Your  Car  Stepis,  Platforms  and  Floors* 

Clean,  Safe,  Durable.  Outwears  all  other  forms  fif  Tread. 
Samples  and  Price  List  Fumisfaed. 

Universal  Safety  Tread  Co.,  SS'^JJ JJJ^J!"  y. 



STREET  RAILWAY  JOURNAL. 135 

ELECTRIC  HEATERS 

Theoretically )  Dof -Por^f 

Pra^cticallyj  
Jr  erietl 

Sold  under  a  FIVE  YEAR  guarantee 

Record  :    Heating  equipments  after  eight  years  service  are  still  EflScient  and  Satisfactory 

ADOPTED  BY  THE  MANHATTAN  RAILWAY,  NEW  YORK  CITY 

Consolidated  Car-Heating  Co.,  albany.  n. 

PETER  SMITH  HEATER 

An  Improved  ̂   ̂  
Hot  Water  Heater 
For  Electric  Cars 

Requires  only  about  75  lbs.  of 
coal  for  24  hours  in  the  coldest 
weather.     Can  be  carried  in  a 

corner  of  car  or  in 
vestibule. 
The    hot    water  passes 
through  a  coil  tube  in  the 
heater,  thence  to  an  ex- 

pansion tank  for  equal- 
izing the  pressure,  from 

which  point  it  travels 
in  pipes  throughout 

OUTLET   the  car  at  the  feet  of 
the  passengers  and then  returns  to  the  heater 

again . 
The  grate  is  shaken  with- 

out opening  the  ash  pit 
door,  thus  preventing 
dust  from  flying  in  inte- 

rior of  car. 
Our  heaterhas  many  other 
advantages.  Let  us  tell 
you  about  them. 

PeterSmith 

Heater  Co. 

Detroit,  Mich 

U.  S.  A. 

By  MASON  D.  PRATT 
 and  C.  A.  ALDEN 

The  Street 

Railway  Roadbed**** 
An  essential  feature  of  a  well-equipped  street  railway  is  a  good 

track,  and  in  this  book  are  brought  together  and  illustrated  the  various 
modern  types  of  track  material  and  methods  of  construction,  with  their 
good  and  bad  features  indicated.  The  authors  are  engineers  of  the 
Pennsylvania  Steel  Company,  one  of  the  largest  manufacturers  of  rails 
and  "special  work"  in  America,  and  are  therefore  particularly  well equipped  to  treat  of  the  subjects  of  which  they  write.  All  the  various features  of  street  railway  roadbed  construction  are  carefully  described, 
with  illustrations  where  necessary,  the  latter  including  sections  of  rail, 
of  roadbed,  views  of  special  joints,  diagrams,  etc.  Rules  and  tables  are 
also  given  for  running  curves,  laying  out  crossings,  turnouts,  etc. 

135  Pages,  157  Illustrations.    Price,  $2.00. 

-PUBLISHED   BY  THE- 

nic6raw  Publisbittd  Company, BOOK  DEPARTMENT. 
114  Liberty  Street.  New  York. 

STREET  CAR  GONGS 

The  Price  is  Right 

In  general  use  by  the  leading 
street  railway  companies 

and  car  builders  the 
world  over 

of  our  manufacture  have 

always  given  satisfaction 

BECAUSE 
They  are  m^de  of  the  very 

best  Crucible  Steel 

They  are  indestructible  and 
not  affected  by  the  weather 

Their  tone  is  not  equalled  by 
my  other  nong 

CHESWICK  MFG.  CO..  Cheswick.  Pa. 

Polding  Uate  for  Double- Door  Cars 

SPECIFY 

Wood's  Gates 
FOR  ALL  NEW  CARS  AND 
PROTECT  YOUR  PATRONS 
BY  EQUIPPING  YOUR  OLD 
CARS  

15,000  CARS  EQUIPPED SE^D  FOR  PRICES 

The  R.  Bliss  M'f'g  Co. PAWTUCKET,  RHODE  ISLAND 
standard  Qate  for  SIngle-Door  Cars 
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NO.  2  CAR  JACK 

BARRETT  JACKS 

Are  the  STANDARD  Jacks  for  Railway  Purposes.  They  are 

EASILY  and  QUICKLY  Operated,  DURABLE,  POWERFUL, 

EFFICIENT.  For  Car,  Car  Barn  and  Construction  Work,  they 

are  INDISPENSABLE  and  SAVE  TiflE,  LABOR  AND  HONEY.* 
WRITE  FOR  CATALOG  AND  PRICES. 

WORKS 
ALLEGHENY,  PA. THEDUrPMPG.CO. 

OFFICE 
PITTSBURG.  PA.,  U.S. A 

'^^^  Our  Jacks  are  "Cracker  Jacks" 
We've  been  buUding  HYDRAULIC  JACKS  over  fifty  years. 

We  build  over  250  different  kinds.    Jacks  with  rams  and  cylinders  made       AVE  HOLD  THE  LEAD. 
from  solid  high  carbon  steel — no  so-called  seamless  drawn  tubing — no 
welds,  no  joints — no  pass-by  holes  to  cut  packing. 
We  'Will  send  our  Jack  Catalog  and  give  you  particulars  about  our 
Car  Wheel  'Presses  and  Street  Car  Motor  Lifts— for  the  asking. 

WATSON-STILLMAN  CO. 

453  The  Rookery.  Chicago  203  E.  43d  Street.  New  York  City 

GLOBE  ELECTRIC  MFG.  CO. 

CLEVELAND,  O. 
Manufacturers  of 

GloDe  SuDurban 

Arc  Headlights 
(I.  Herricht's  Patents) 

Entire  new  features  are  Focus 
and  Drawing  Device,  Ball  Bear, 
ing  Coatact,  Dust  Proof  Case. ALSO 

Multiplex  l^eflectors,  Dash  and 
Hood  Headlights 

D.  C.  Enclosed  Arc  Lamps  for 
factory  and  warehouse  purposes. 
Orders  we  guarantee. 

The  Practical  Electric 

Railway  Hand  Book 

By    ALBERT    B.  HERRICK 

An  exceedingly  v&.luable  compilation  of  en- 
gineering fzwcts,  figures  and  dimensions  which 

are  directly  applicable  in  the  construction, 

testing  and  operation  of  electric  railwa>.y 
systems.     Three  Dollars  per  copy,  postpaid. 

STREET  RAILWAY  JOURNAL 

114  LIBERTY  STREET,  NEW  YORK 

HEAVY  SERVICE  CUT-OUTS 
350  TO  500  AMPERES,  650  VOLTS. 

THESE  FUSES  HAVE  BEEN  TESTED  UP  TO  18,000  AMPERES,  650  VOLTS  ON 
DEAD  SHORT  CIRCUIT,  OPENING  WITHOUT  ARC  OR  FLASH. 

GIVE  US  A  TRIAL. 

PROVIDENCE,  R.  I. 
D.  &  W.  FUSE  CO. New  York  Office,  1 00  William  Street 

A.  HALL  BERRY,  Manager. 

Type  R-3  Street  Car  Motor  Cut-Out. 

BOSTON : 
Pettingill-Andrews  Co. 

CHICAGO: 
Central  Electric  Co. 

agencies: 
NEW  YORK: 

Western  Electric  Co. 
ST.  LOUIS: 

Western  Electric.  Co. 

PHILADELPHIA: 
Western  Electric  Co. 

SAN  FRANCISCO  : 
California  Electrical  Works 
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NORBITT  SPECIALTIES 

HE  Norbitt  Temporary 

Decorative  Socket  can 

be  used  on  250  volts  in 

multiple,  or  in  series  on  600 

volts,  with  standard  lamp 

and  standard  stranded  wire. 

A  labor-saving  device;  easily 

and  quickly  installed ;  strong 

and  durable. 

The  central  station  superin- 

tendent who  has  Trolley 

Parks  to  illuminate  will 

readily  see  the  advantages 

of  this  device. 

Write  for  catalogue  and 

prices. 

THE 

Syracuse  Changeable 

.MHeadlight... 

Changeable  {^:f|°^n^ 

FOR  TROLLEY 
CARS 

PROnPT  DELIVERIES 

Use  the  "Norbitt"  for  decorating  and  illuminating  your  Trolley 
Parks.  The  Changeable  Headlight  for  your  Trolley  Cars. 

COMPLETE  STOCK  AT  ALL  BRANCH  STORES. 

GROUSE  =  HINDS  ELECTRIC  COMPANY 

New  York 

SYRACUSE,  N.  Y.,  U.  S.  A. 

Boston  Chicago  Cincinnati  5an  Francisco 
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The  Life  Saving 

Device*/'  Which 

Have  Never  Been 

Known  To  FmI 
Parmenter 

I 

FENDERS  an"  wheel  GUARDS 

The  Fender  can  be  dropped  to  the  roadbed  at  the  will  of 
the  motorman  either  by  foot  or  knee  as  desired ;  readily 
folded  or  transferred  from  one  end  of  the  car  to  the  other » 

built  of  best  material ;  light,  effective  and  durable 

FRONT 

FENDER 
or  PICK-UP 

WHEEL  GUARD 

The  Wheel  Guard  is  entirely 
automatic  and  can  be  used  in 

connection  with  Fenders  or  in- 

dependently ;  easily  adjusted ;  built 
of  best  material  

cA  full  tiwesUgaUon  of  both  Fender  and 
Wheel  Guard  solicited 

i  PARMENTER  FENDER  6  CAMBRIDGEPORT 

I  WHEEL  GUARD  COMPANY 

•  Successory-  to  GEO.  A.  PARMENTER 
MASSACHUSETTS 
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7  THE  HUNTER  FENDER  ̂  

WORKS  AUTOMATICALLY 

It  saves  life  and  limb,  without  failure,  of  both  children 

and  adults.  It  costs  less  than  any  other  fender  to 

maintain.  Colliding  with  heavy  wagons  injures  the 

front  guard  but  little. 

A  great  advantage  of 
the 
HUNTER 

FENDER 

is  that  the  buffer  ex= 
tends  but  little  in  front 
of  the  car  and  is  not 

liable  to  trip  a  person 
while  the  car  is  rounds 

ing  a  curve. 

Our  Exhibit  at  the  Detroit  Convention  Showing 
Hunter  Signs  and  Hunter  Fender. 

It  is  ornamental  and 

adds  greatly  to  the 

appearance  of  the  car. 
The  fender  is  con= 
structed  in  sections 

and  can  be  quickly 

removed  to  allow 
coupling. 

This  is  the  Fender  that  has  been  adopted  on  the  entire 

systems  of  the  ST.  LOUIS  TRANSIT  COMPANY 

and  the  ST.  LOUIS  &  SUBURBA/N  COMPANY 

after  competitive  tests  conducted  by  the  Fender 

Committee   of  the  St.  Louis  City  Council. 

WRITE  FOR  FURTHER  INFORMATION 

THE  HUNTER  AUTOMATIC 

FENDER  COMPANY 

UYTt^B  J.  MUINTER 
Gen  t  Sales  Agent GirSGirSNATI.  o. 
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ROUND  SINGLE.  ROUND  DOUBLE. 

THE  HNEW  HAVEIN''  TROLLEY  WHEEL 
THREE  STYLES— 4  inch  Regular,  6  inch  High  Speed,  Sleet  Wheels 

PATENT  APPWED  FOR  SHAPE  OF  GROOVE 

Trolley  wheels  with  a  BEARING  and  NOT  a  bushing  and  WHICH  require  NO 

oiling,  is  what  Electric  Railway  men  have  long  sought.  We  have  accomplished 

JUST  these  features  in  the  "New  Haven"  Trolley  Wheel.  The  solid  wheel  made 

from  our  special  long-lifed  compound  is  rifted  out,  and  into  the  rifting  is  forced,  by 

hydraulic  pressure,  our  lubricating  graphitic  compound,  WHICH  MUST  NOT  BE 

OILED.  Letters  of  commendation  from  a  host  of  electric  roads  using  these  wheels 

"tell  the  story."  NOT  hard  enough  to  wear  but  your  TROLLEY,  and  yet  HARD 

enough  to  give  the  GREATEST  MILEAGE  attainable  in  a  HIGH-GRADE  trolley  wheel. 

Try  the  "  New  Haven"  Trolley  Wheel  and  you  will  use  no  other. 

Samples  and  prices  furnished  on  application.     State  size  and  quantity  wanted. 

M.'^NUFACTURED  BY 

THE  NEW  HAVEN  CAR  REGISTER  CO. 

....NEiAZ    HHVEN,  CONN.... 

CATALOGUE  OF  OUR  FULL  LINE  ON  REQUEST 

_  L  SINGLE.  DOUBLE.  TRIPLE  REOISTER. 
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FARE,  PLEASE ! 

Whether  it  be  "Cash"  or  "Trans- 

fer" a  complete,  accurate  record  is  made  by 

Tie  International  Fare  Register 

Two  trip  records.     Figures  easily  read  in  the  longest  cars 

Every  precaution  has  been  taken  to  make  it  the  safest  register 

on  the  market  for  both  company  and  conductor. 

The  International  is  durable,  compact,  easy  to  operate. 

Let  us  tell  you  more  about  it. 

THE  INTERNATIONAL  REGISTER  CO. 

118=132  West  Jackson  Blvd.,  CHICAGO 
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ALARM  REGISTERING 

PUNCH 

ALARM 
REGISTERING  PUNCH 

Clippings  should  agree, 
and  foreign  countries. 

THIS  Register  we  claim  to  be  the  most perfect  check  yet  devised  for  the  collec- 
tion and  registration  of  fares  on  Street 

Railroads,  especially  where  different  rates  of 
fares  and  tickets  are  to  be  collected. 

The  conductor  is  provided  with  Trip  Slips  of 
different  colors  for  different  rates  of  fare,  on 
which  he  is  obliged  to  punch  out  a  number 
every  time  he  receives  a  faie  ;  there  is  a  register 
in  the  Punch  which  records  the  number  of  times 
it  is  operated  ;  the  register  and  the  receptacle  for 
clippings  are  secured  by  a  combination  lock, 
which  renders  access  to  them  impossible  by  any 
one  unacquainted  with  the  combination. 
When  the  conductor  renders  his  report  to  the 

office  he  returns  his  Trip  Slips,  Tickets  and 
Punch ;  and  the  Register  Totals,  Slips,  and 

This  system  has  been  found  very  perfect  by  the  roads  using  it,  being  some  of  the  largest  in  this 

RAILWAY  REGISTER 

MANUFACTURING  CO. 

For  further  particulars,  prices,  etc.,  address  all  communications  to 

EDWARD  BEADLE,  Manager,  1193  Broadway,  New  York,  U.S.  A. 

MODEL 

REGISTER 

THIS  portable  Register  is  the  best  of  its  class  yet  introduced. 
Each  time  it  is  operated,  the  bell  rings,  the  fare  is  recorded, 
and  a  corresponding  figure  is  shown  through  the  opening 

on  front  of  the  register  in  view  of  the  passenger.    It  also  has  an 
indication  plate  showing  the  direction  the  car  is  going,  and  which 
the  conductor  is  compelled  to  change  at  the  end  of  the  route. 

It  is  also  provided  with  a  punch  at  side  to  cancel  passes, 
tickets,  transfers,  etc.,  making,  in  all,  a  very  perfect  and  hand- some machine. 

It  has  many  advantages  over  the  clock  or  stationary  register,  as 
conductors  can  collect  their  fares  much  more  rapidly  by  thus 
doing  away  with  reaching  over  the  passengers'  heads  to  operate the  register  rope  or  rod  attachment.  It  also  avoids  the  necessity 
of  having  some  one  to  take  off  the  state  of  the  register  each  time 
a  conductor  changes  his  car,  as  with  The  Model  he  uses  the  same 
register  during  the  entire  day,  and  is  solely  responsible  for  it. 

We  can  highly  recommend  this  register  to  roads  having  one  rate 
of  Cash  fare,  Tickets,  Transfers,  etc. 

Special  Attention  Paid  to  Export  Orders 
THE  MODEL 
FARE  REGISTER 
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The  Sterling  Safety 

Brake  was  patented 

Feb.  26, 1 895.  Many 

thousand  cars  are 

equipped  with  it. 

It  is  liked  and  abso- 

lutely relied  upon  by 

every  road  using  it. 

It  is  surer  than  any 

other  brake. 

Infringements  will  be 

prosecuted. 

ELEVATION  AND  PLAN  OF 

The  Brake 

that  never  has 

^^Failed  to  Work" 

Sterling=Meaker  Company 

420=422  Ogden  Street,  Newark,  N.  J.,  U.  S.  A. 

The  Sterling  No.  5 

is  the  surest,  sim- 

plest, strongest  fare 

register.  It  is  at- 

tractive in  appear- 

ance. It  is  only  9 

inches  square.  All 

figures  1  1-16  inch- 

es in  length.  It  is 

well  worth  looking 

up. 
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THE  CONSOLIDATED  GAR  FENDER  CO. 

OFFICE:    39-41    CORTLANDT    STREET,    NEW  YORK 

Factory  :    Providence,    R.    I.   6    Rue    Boudreau,    Paris,  France 

MANUFACTURERS  |  THE  PROVIDENCE  CAR  FENDER 
  I  MILLEN  CAR  STEP  LIFTER  and 

THE  CAMPBELL  SNOW  SWEEPER  BROOM 

More  than  lo.ooo  electric  cars  equipped  with  the  Providence  Car  Fender  are  now  in  service  on  158  electric 
roads  in  the  United  States.  We  make  95  per  cent,  of  all  car  fenders  used  in  the  United  States  other  than 

cheap  devices  made  by  electric  roads  and  attached  to  their  cars  to  comply  with  local  city  ordinances. 

This  Cut  Shows  a  Car  Equipped  With  Our  flodel  "C"  Car  Fender 

jHIS  is  the  latest  car  fender  made  by  the  Consolidated  Car  Fender  Company  and  embodies 

all  of  the  improvements  made  by  this  Company  in  life-saving  devices  for  electric  cars. 

Practical  railroad  men  who  have  adopted  this  car  fender  as  a  standard  for  their  roads 

say  it  is  the  most  perfect  life-saving  device  ever  attached  to  an  electric  car,  and  that  it  is 

practical  in  every  way,  easily  kept  in  repair  and  not  expensive  except  in  its  first  cost. 

SEND   TO/?   CATALOGUE   AND   Li  ST  OF  PRICES 
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ThevanDorn&Duiionco. 

HANUFACTURERS  OF 

HIGHEST  QUALITY.    FOR  ALL  TYPES  OF  MOTORS 

Open  Hearth  Steel 

GEARS 

and  Hammered  Steel 

F»irMIOINS 

CLEVELAND,  OHIO 

KALAMAZOO 

TROLLEY 

WHEELS 

Are  known  throughout  the  United  States  and  Canada  for  their  LONQ 
LIFE  WITHOUT  INJURY  TO  THE  WIRE,  AMPLE  oiling  device, 
less  weight  for  amount  of  wearing  surface,  and  as  the  most  satisfactory 
whee's  manufactured. 

THE  HAUMAZOO  IMPROVED  TROLLEY  HARP 
SOLVES  THE  PROBLEH.  Thick  washers  easily  replaced,  best  possible 
contact,  parts  fully  protected,  and  ABSOLUTELY  NO  WEAR  ON  THE 
SPRINGS.    Send  for  catalogue. 

THE  STAR  BRASS  WORKS     kalamazoo,  micm 

Ihe  LATEST  TROLLEY  WHEELan^  HARP 

The  Longest  Lived  Trolley  Wheel  on  the  Market. 

Central  conductor  "  B"  (shown  in  cut)  will  run 
18,000  miles  before  it  will  wear  out,  and  it  can be  renewed. 

The  balance  of  the  wheel  is  perfect. 
The  running  is  smooth  and  euen. 
The  contact  is  constant  and  true. 
It  will  not  spark  or  blow  out  fuses. 

You  should,  for  economy  sake,  make  the  early 
acquaintance  of  this  Wheel  and  Harp.  Write  us, 
and  we'll  introduce  you. 

MANUFACTURED  BY  THE 

RAILWAY  APPLIANCE  CO.,  Albany,  n.
  y. TRANSVERSE  SECTION. 

Trolley 
Wheels 

Upon  the  return 
of  worn  out  copper 
Trolley  Wheels  of 
our  manufacture, 
credit  will  be  al- 

lowed for  same  at 
price  of  new  pig 

copper  in  exchange  for  new  wheels. 
The  actual  cost  of  copper  trolleys  on  well- 
equipped  roads  is  often  less  than  10  cents 
per  thousand  miles.    "100  miles  for  a  cent." 
WHAT  ARE  YOURS  COSTING  YOU  NOW? 

EUREKA 

TEMPERED 

COPPER 

WORKS 

NORTH  EAST 

PA.,  U.  S.  A. 

A 

controller 

CONTACT  FINGERS 

fE  can  furnish  on  short  notice 
all  of  the  standard  contact 

fingers  in  use.  They  are  of  neat 

design,  well  made  and  of  first-class 

quality. 
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Nuttall 

Railway 

Supplies 

The  Union 

Standard  Trolley 

is  reliable  in  every  particular — 

is  manufactured  in  fifteen  types 

for  the  various  requirements. 

U.  S.  Trolley  Poles  are  made 

from  a  special  pipe  and  of  a 

special  material,  and  are  satis- 

factory in  service. 

R.D.  Nuttall  Company 

Pittsburg,  Pa. 

OVER  THE  WHOLE  COINTRY Wilson  Trolley  Pole 
Catchers  are  now 

used  upon  trolley  cars.    The  United  Testimony  of  the Unitpd  States  is  unanimously  in  their  favor. 
They  have  already  been  elected  a  standard  part  cf 

the  equipment  of  every  line  by  the  enthusiastic  endorse- ment of  hundreds  of  well-managed  trolley  lines. 
A  judge  and  a  jury  have  recognized  that  a  certain 

street  car  line  would  have  been  liable  for  an  accident 
caused  by  a  flying  trolley  rope  if  the  Wilson  Trolley 
Catcher  had  been  on  the  market  at  the  time. 

These  facts  mean  something  to  you. 
Is  not  there  a  big  leak  in  the  way  of  expenses  on  your 

line  which  could  and  should  be  cut  off?  The  Wilson 
Trolly  Pole  Catcher  is  the  knife  which  will  cut  it. 

Wilson  Treneu  Catcher  Co.  ̂^^Boston'^Ma'*;?^* 

Have  You  Tried  It  Yet  ? 

"  p.  C.  &  B.  Co."  Copper  Trolley  Wheel 
WILL  NOT  BURN 

'02  Model,  6  inch. Regular  Model,  4}^  inch 

Some  in  Massachusetts  have  a  record  of  over  four  monihs. 
Others  in  Georgia  have  covered  12,000  miles  and  are  still 
running.  Are  you  getting  such  service  from  the  wheel  you 
are  using  ?    If  not,  write  me. 

T.  RAYMOND  PIERCE,  Sales  Agent 

No.  170  SU.WMER  ST.,  BOSTON 
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Noi«/*eless  Pinions 

Make  quiet  running  cars.  Let 
us  tell  you  \\here  it  is  to  your 
advantaye  to  use  /New  Process 
Pinions*  Others  are  using 

them.  Why  be  behind  the 
times? 

The  New  Process  Row  Hide  Co. 

SYRACUSE,  N.  Y. 

/I    ̂ nnH  Rny  That  Wi/I  work  Every  Time "   """"   "'^^       Under  All  Circumstances. 
In  use  on  roads  for  years  and  never  a  complaint, 
and  the  only  repairs  needed  were  pieces  of  hose. 

SOLD  NOW  AT  A  LOW  FIGURE 

Dewm  sand  box  company. 523-525  Fifth  Ave., 
New  York  Office,  C.  J.  Harrington,  15  Cortlandt  St.,  N.  Y.  TROY,  N.  Y, 

Western  Agents,  Standard  Railway  Materials  Co., Chicago.  111. 

ROJECTILE 

BRAND" 

EARS 

AND 

INIONS 

0«r  GEARS  are  made  of  fitst-class  Open  Hearth 
Steel  Castings  and  cut  on  the  Most 

Improved  Machinery. 

Our  PINIONS  are  made  of  our  Special  HIGH 
CARBON  Steel  and  are  Solidified 

by  a  Pressure  of  Over 
LJIMDS 

THEY  ARE  THE 

MOST  DURABLE  AND  LONGEST  IN  LIFE. 

MANUFACTURED  BY 

E.  W.  BLISS  CO., 
SUCCESSORS  TO  THE  U.  S.  PROJECTILE  CO 

BROOKLYN.  N.  Y. 

TEGMINICAL*  BOOKS. 

ANY  BOOK  PUBLISHED  WILL  BE  SENT  TO  ANY 

ADDRESS  IN  THE  WORLD,  POSTAGE  PREPAID, 

UPON  RECEIPT  OF  PRICE.  ^ 

STREET  RAILWAY  JOURNAL 

114  Liberty  St.,  New  York 
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ffgig  Money  Saver  to  Railway  Companies 

Flatted  Wheels  Ground  True  While  Cars  Run 

This  is  the  only  trueing  shoe  made  with  pure  carborundum  insets,  and  does 
the  work  most  economically  and  perfectly.  Write  us  for  particulars 

CAR  WHEEL  TRUEIING  BRAKE  SHOE  CO. 
Ellfcott  Square,  BUFFALO,  N.  Y. 

The  American  Drahc  Shoe  &  Foundry  company 
BROADWAY-MAIDEN  LANE  BUILDING  WESTERN  UNION  BUILDING 

no  BROADWAY,  NEW  YORK  CHICAGO 

Operating  the  Plants  formerly  Controlled  by  the  RAMAPO  FOUNDRY  CO.,  Mahwah,  N.  J.  ;  THE  LAPPIN  BRAKE 

SHOE  CO.,  Bloomfield,  N.  J.,  and  BufiFalo,  N.  Y.  ;  THE  CORNING  BRAKE  SHOE  &  IRON  WORKS,  Corning,  N.  Y.  ;  THE 
SARGENT  CO.,  Chicago  Heights,  111.  ;  THE  ROSS  MEEHAN  FOUNDRY  COMPANY,  Chattanooga,  Tenn. 

MANUFACTURERS  OF  BRAKE  SHOES 

Under  the  SARGENT,  DIAMOND  "S,"  LAPPIN,  CORNING,  STREETER,  HERRON,  CARDWELL,  and  other  Patents.  Also 

MISCELLANEOUS    IRON  AND  STEEL  CASTINGS 

This  is  THE 
WHEEL  TRUING  BRAKE 
SHOE  and  it  has  NO 
EQUAL  as  a  wheel  tru- 

ing device. 
USED  BY 

Boston  Elevated  Railway,  Union  R.  R.,  Providence,  R.  I. 
Springfield  Street  Railway,  Springfield,  Mass.  United 
Traction,  Albany,  N.  Y.  International  Railway,  BufiFalo, 
N.  Y.  Milwaukee  Electric,  Denver  City  Tramway,  and 
hundreds  of  other  roads.  When  you  order,  be  sure  you 
get  the  original,  made  by 

WHEEL  TRUING  BRAKE  SHOE  CO., 

Trolley  Wheels,  Trolley  Poles,  Trolley  Rope, 
Graphite  Bushings, 

Span  Wire,  Rubber  Wire,   Feeder  Wire, 
Overhead  Material, 

Pole  Brackets,    Rail  Bonds,   Carbon  Brushes, 

Circuit  Breakers,  Car  Shades,  Electric  Signals, 

Inc.  Lamps,    High  Tension  Feeder  Supplies, 
Sand  Boxes,  Trolley  Catchers. 

WRITE us    FOR  PRICES 

PORTER  &  BFRfij     Dearborn  8r.,  Chicago,  ill. 

'«COMPO 

mm  SHOE 

IS  NO  EXPERIME/NT 

•  M  1 

o« o 
2 
'hi  li 

fli 
IT  has  been  in  use,  particularly  in  street  railway  service, 

more  largely  than  any  other  "Special"  Shoe,  and  many railway  ofi&cials  give  it  preference  over  any  other  type. 
The  eflfect  of  "  Cork  Inserts  "  is  to  take  hold  more  quickly  and 
to  brake  more  uniformly  throughout  its  contact,  without  the 
usual  gripping  effect  of  an  all-metal  shoe,  thereby  securing  the 
smooth  running  of  the  cars.  A  want  of  uniformity  in  braking 
and  sudden  gripping,  results  in  flat  wheels.  The  elasticity  of 
the  cork  prevents  this  gripping  and  overcomes  bucking.  This 
shoe  has  no  straight  or  diagonal  lines  across  the  face,  nor 
chilled  or  hard  white  iron  cutting  edges,  to  shear  and  wear 
away  the  wbeeL This  invention  avoids  chilled  and  soft  iron  in  the  face  of 
the  same  shoe.  We  prefer  to  use  a  fine  grain,  tough  iron,  of 
medium  hardness,  for  mileage,  and  "Cork  Inserts"  for  brak- 

ing. The  Allston  Foundry  Co.  will  hereafter  manufacture  their 
Brake  Shoes  at  their  own  foundry  at  Allston. 

ALLSTON  FOUNDRY  CONPAINV 

WM.  W.  WHITCOMB,  President 

620  Atlantic  Avenue    =    =    -    =    Boston*  Mass. 
Direct  all  correspondence  to  Boston  Office   Telephone,  "  3991  Main » 

I  WHEN  WRITING  TO  ADVERTISERS 

in  the  Street  Railway 

Journal  you  will  confer 

a  favor  on  both  publisher  and  advertiser  by  mentioning  this  paper. 

►♦♦♦♦♦♦♦♦♦♦4 
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VAN  DORN  AUTOMATIC  COUPLERS 

Are  now  a  standard  on  all  of  the  elevated  roads  of  this  country'and 
are  being  made  a  standard  on  all  the 
leading  surface,  street  and  interurban 
roads.  All  couplings  are  machine 
fitted  and  we  make  sixteen  sizes  to 

meet  any  requirements.  J-  J>  J- 
We  build  the  most  complete  draft  rigging  yet  devised. 

SEND  FOR  NEW  CATALOGUE 

W.  T.  VAN  DORN  COMPANY,  Mon.dnock  Block.  CHICAGO. 

PITTSBURG  WHITE  METAL  CO. 

160  Uioy  St..  N.  Y.        1739  Liberty  St..  Pittsburi^.  P«. 

BABBITT  AND  ANTI- 
FRICTION METALS 

Linotype,  Stcrcolypc,  .Monotype, and  Electrotype 

Prices  consistent  with  quality  and  market 
References  -  Westinghouse  Interests 

The  Phosphor  Bronze  Smelting Co.Iimited, 
2200  washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR  BRONZE " 
INGOTS,CASTINGS,WIRE  RODS,SHEETS,ETC, 

—  DELTA  METALS 
CASTINGS.  STAMPINGS  and  FORCINGS. 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 

Machine  Moulded  Steel  Castings 
lO  ITos.  to  SOO  113 S. 

BENJAMIN  ATHA  &  CO.  established i864   NEWARK,  N.  J. 

steel 

Castings 

One  Pound 

to 

Five  Tons 

Delivery 

Five  to  Ten  Days 

Unitorm  Steel  Company 

Rahway,  N.  J. 

ELECTRIC  MOTOR  AND  GENERATOR  VENTILATING  CO. 

Drexel  Bidg..  Fitlh  £  Chestnut  $t$.,  Philadelphia. 
Our  new  ventilator  is  a  simple  and  efficient  device  for  carrying  cold 

air  direct  to  the  motor  case,  from  the  hood  through  hose  under  car,  or 
from  the  funnel  at  top,  as  may  be  preferred.  Will  ventilate  Irom  either 
end,  accoiding  to  direction  of  moving  car. 

SOnE  POIMS  OF  JWERIT: 
Keeps  motors  clean  and  cool;  will  break  arcs  on  commutators;  increases 
fully  five  times  the  life  of  armatures,  commutators,  field  coils  and 
brush  holders;  decreases  labor  in  car  house;  takes  no  power  to  operate. 

WHY  NOT  GIVE  IT  A  TRIAL? 

'  LUMEN  J TRUCK  &  MOTOR^^j BEARINGS  ̂ <^^^H 

L    ALPH
A  ' 

CHECK 

^^^s^  PLATES 
^BEARING  COMPANY^ 

^^BUFFALO,  N.Y.^^^ 

LINING  METAL TROLLEY  WHEELS 
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QUAL 

URAB 

WORKI 

RAIIW 

STEEL*  SPRING 

COMPANY 

I 
f  PERFECT  > 
CONSTRUCTION 

•BEST- 

•ELLIPTICAL- AND- 

•HELICAL-  SPRINGS 

AND-STEEL-TIRED' 

•WHEELS- FOR- 

ELECTRIC  RAILWAY 

•SERVICE- 

GENERAL  OFFICE: 

71  BROADWAY  NEW  YORK 

BRANCH  OFF/CES 

C/i/CAGO  F/SHER  BLDG. 

ST.LO(//S  L/A/COLA/ TRUST  •• 

R/CHM  OND.  VA .  CM  A  MB  BR  COMMERCE 

SPRINGS -OF- EVERY- KIND-AND-DE5CRiPTI0N 
BU/LL  g  JANSSEM.  M 
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Lieber's  Standard  Code 
AN   ENTIRELY  ORIGINAL  CODE. 

PRICE,  810.00. 

CBI  BfTBn  "^^^  Ciphers  are  selected  from  the  "Official 9CfL.nW  I  CL'  Vocabulary,"  care  having  been  taken  to  omit 
f^nnP  WOPnS      such  dangerous  ciphers  as  "cheap,"  "charge," y^UUa   WL»KL>^      "collect,"   "bimonthly,-  "eleventh,"  "eliht- 

eenth,"  "  cargo,"  etc.,  which  are  found  in  other  codes. 
CONTENTS  "^^^  Code  contains  800  pages  ot  75,000  Ciphers ;  65,000 have  sentences,  and  10,000  are  blank,  enabling  the 

addition  of  private  phrases  under  their  proper  headings. 

nippC'TQpY  Libber's  Manual,  published  every  three  months, ^1  contains  a  revised  list  of  those  using  the  code.  No OF    USER3  OTHER  CODE  FURNISHES  SUCH  A  LIST. 

BEST  EXTANT  That  Likber's  Code  is  recognized  as  the  best  ever offered  to  the  public  is  shown  by  the  following 
houses,  who  have  unqualifiedly  endorsed  it  in  preference  to  all  others. 

Albert  &  J.  M.  Anderson  Mfg.  Co. 
H.  W.  Johns  Mfg.  Co. Okonite  Co. 
Bethlehem  Iron  Co. 
Eugene  Munsell  &  Co. 
Garton-Daniels  Blectric  Co. 
McCardell,  West  &  Co. 
Robert  W.  Blackwell. 
Safety  Third  Rail  Electric  Co. Standard  Air  Brake  Co. 
Dick,  Kerr  &  Co. Rlsdon  Iron  Works. 
B.  H.  Cadiot  &  Co. 
Lorain  Steel  Co. 
Westlnghouse  Electric  &  Mfg.  Co. 
General  Electric  Co. 
Jackson  &  Sharp  Co. Peckham  Truck  Co. 
Baltimore  Car  Wheel  Co. 
American  Metal  Co. 

Lewisohn  Bros 
Carnegie  Steel  Co. 
John  Stephenson  Co. Baldwin  Locomotive  Works. 
Brown     Hoisting   &  Conveying Machine  Co. 
J.  G.  Brill  Co. Christensen  Engineering  Co. 
Berlin  Iron  Bridge  Co. 
B.  F.  Sturtevant  Co. 
Riter-Conley  Mfg.  Co. Ball  &  Wood  Co. 
A.  L.  Ide  &  Sons. 
Springfield  Mfg.  Co. 
Edwin  Harrington  Son  &  Co. 
J.  A.  Fay  &  Egan  Co. Worthington  Pump  Co. 
Babcock  &  Wilcox  Co. 
Westlnghouse  Air-Brake  Co. 
Manning,  Maxwell  &  Moore. 

LIEBER  CODE  CO., 

2  and  4  STONE  STREET 
NEW  YORK. 

20  BUCKLERSBURY, 
LONDON,  E.  C. 

Lobdell  Car  Wheel  Co 

WILMINGTON,  DEL.,  U.S.A. 

MANUFACTURERS  OF 

CAR  WHEEL 

OF  ALL  SIZES  AND  DESCRIPTIONS 

For  Electric  and  Cable  Cars,  Snow  Plows, 

Sprinklers,  Horse  Cars,  Etc. 

I 
♦ 
♦ 

R 

e=eflforced... 

Spoke  Wheels 

For  City  Service 

Stronger  Spokes.  Stronger 
Flange.  Deept  Even  Chill. 
Greater  Mileage.  Absolute 
Safety. 
A  Sample  Order  will  prove 
its  superiority  over  the  old 
style  Spoke  Wheel. 

Write  for  Booklet  on  Wheels 

For  Interurban  Cars  t 

This  Wheel  is  being  substi- 

tuted in  place  of  the  old 

style  Plate  Wheel  because  it 
does  NOT  rumble  and  roar 

when  on  paved  City  Streets. 

The  Only  Spoke  Wheel  for 

Heavy,  High-Speed  Service 

St.  Louis  Car  Wheel  Co. 
ST,  LOUIS.  MO. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦<♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

Electric 

Railway 

Department 
of 

The  Standard 

CarWhcel  Company 

Cleveland,  Ohio. 

ESSENTIAL  POINTS 

STRENGTH  AND  DEEP  CHILL 

Manufacturers  of 

ALL  STYLES  AND  SIZES  Of= 

CHIL
LED 

 ' 

WHEELS 

For  City  and  Suburban  Lines 

Axles  Furnished 
and  Wheels  Fitted 

WRITE  FOR  PRICES. . 



Manufactufers  of 

PlPPlfir  Tril
P^C  Single  anil  MIe  for 

LIUU  ll  lU    I  I  UUllu  Every  Condition  of  Service 

Eiectric  locomotives 

CD 

CD 

Electric  Snow  Plows 

Royal  Flush  Fenders 

COLUMBIA  CAR  HEATERS,  : 

BRAKE  HANDLES,  ETC. 

Main  Office: 

122  to  132  N.  SANGAMON  ST. 
CHICAGO 

San  Francisco  Office : 

13  FRONT  STREET 

:  V  ;   New  Yorl(  Office: 

15  CORTLAND  ST. 

K       London  Office: 
5  WARWICK  COURT. 

HIGH  HOLBORN,  LONDON,  W.  C. 

SEND  FOR  CUTS  AND  BLUE  PRINTS 
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J.  PAUL  BAKQR,  Secretary 
THE  BALTIMORE  C^R  WHEEL  COMPANY 

W.S.&.BAK.nK,J^estdeni  and  Treasurer  gAL,TIMORE,    M^-'  USA 
MANUFACTURERS  OF 

THE   LORD  BALTIMORE 
4-WHEEL  BOGIE  AND  MAXIMUM  TRACTION 

KLKCXRIC  CAR  TTRUCK^ 

CHILLED  WHEELS  OF  ALL  PATTERNS  AND  SIZES  FOR  EVERY  SERVICE,  WITH  OR  WITHOUT  AXLES 

HSTABLISHMD  1839 

J.  M.  JoNES'  Sons 

....BUILDERS  OF.... 

High  Grade  Cars  for  Electric  Railways 
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The  Laconia  Car  Company  Works 

p  w  wHiTTEMORE  M g , and Treas    BOARD  Of  TRADE  BIDG.,  131  STATE  ST.,  BOSTON,  MASS.  Works:  Laconia,  N.  H. 

BlILDERS  OF  ELECTRIC  CARS  AINI^  TRUCKS 

MALLEABLE  IRON  CASTINGS  FOR  ELECTRICAL  WORK 

For  Carrying  Lon^  Cars  Around  Curves  of  Short  Radii,  the 

Taylor  Swin^  Motion  Double  Truck  is  Superior  to  All  Others 

Constructed  to  mount  a  car  low  down,  and  to  accommodate  long  cars  that  are  FRAMED  NARROW  on  the  sills.  The  wheel  base  is 
4'  with  ZV  wheels,  and  4'  V  with  30''  wheels.  The  only  short  wheel  base  Double  Truck  on  the  nnarket  with  swing 
motion  and  elliptic  springs  for  the  riding  of  the  car  body.  Constructed  on  the  best  principles  of  Master  Car  Builders'  standard practice.    The  brakes  are  of  the  live  and  dead  lever  system,  made  extra  strong,  so  that  air-brakes  can  be  used  if  desired. 

TAYLOR  ELECTRIC  TRUCK  CO.,  Troy,  N.  Y.,  U.S.A. 

Agents  ior  Great  Britain  Our  Export  Trade  (outside  of  Great  Britain)  is  Handled  Exclusively  by 

ESTLER  BROTHERS,  25  Laurence  Pountney  L'.ne,  Cannon  St.,  London,  E.'C.       DUTILH-SMITH,  McMILLAN  &  CO.,  Broad=Exchange  BIdg.,  New  York 
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M.C.B.  High  Speed  Double  Trucks 

T^^/B"  Ifli      ̂ ^^^  constructed  for  Aurora,  Elgin  &  Chicago  Railway  Company,  Chicago,  111 
X:3*  Equipped  with  two  G.  E.  No.  66  High  Speed  Motors. 

DIMENSIONS 
Wheel  Base  . 
Diameter  of  Wheels 

6  feet  6  inches 
36  inches 

Diameter  of  Axles 
Weight  Without  Motors 
Weight  With  Motors  . 6i4  inches 10,770  lbs. 

19,580  lbs. 

As  constructed  for  Columbus,  Delaware  &  Marion  Electric  Railway,  Columbus,  O. 

*  Equipped  with  two  Westinghouse  No.  76  High  Speed  Motors. 

DIMENSIONS 
Wheel  Base 
Diameter  of  Wheels 

.  6  feet  6  inches 
33  in.  Steel  Tired 

Diameter  of  Axles  . 
Weight  Without  Motors 
Weight  With  Motors 

S'/z  inches 10,000  lbs. 
18,750  lbs. 

SPECIAL  FEATURES 

Non-Tilting  Side  Frames  with  Bridge  Truss  Support,  Elliptic  Spring  Steel  Bolster, 
Angle  Bar  Transoms,  M.  C.  B.  Journal  Boxes. 

The  PECKHAM  MANUFACTURING  COMPANY 

Sales  Offices,  HAVEMEYER  BUILDING,  26  CORTLANDT  STREET,  NEW  YORK 
Boston,  53  State  Street  Philadei,phia,  North  American  Building  CIvEVEI^and,  312  Electric  Building 

London  Office,  59  City  Road,  E.  C.  Japan,  No.  12  Yokohama  Paris  Office,  Bureau  de  Paris,  50  Boulevard  Haussmann 
Australia,  Melbourne  and  Sydney 
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TAUNTON  SNOW  PLOWS 

EIGHT  WHEEL  NOSE  PLOW 

FOUR  WMHEL  HEAVY  SHARE  PLOW 

OTHERS    IN    OUR  GKTKLOGUe 

THE  TAUNTON  LOCOMOTIVE  MFG.  CO. 

TAUNTON,  MASS.,  U.  S.  A. 

  SELLING  AGENTS   
WENDELL  :&  MacDUFFIE,  26  Cortlandt  Street,  New  York,  N.  Y.     GEO.  S.  HASTINGS  &  CO.,  Electric  Building,  Cleveland,  Oliio 
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J.  P.  SJOBERQ  &  CO. 

533-539  West  32il  Street,  NEW  YORK, 
MANUFACTURBRS  OF 

STREET  CAR  WOOD  WORK 

The  Most 
Popular  Car Sash  and Blind  Spring 
on  the  Market 

For 

Repairs 

Rebuilding; 

and 
Stationary 

Vestibules 

Also  Portable  Vestibule  Fronts  Complete 

CALIFORNIA    CAR  WORKS 

J.  HAMMOND  &  CO. 

SAN  FRANCISCO.  CAL. 

Manufacturers  cf    Electfic  C^TJ' 

Cdwble  C^rj*   a^nd  Trucker 

Uorj'e  a^nd   Freight  C^rj* 
^^^^^^^^^^^^^^^^^^^

^^^^^^^^^^^^^^ 
'  a  -- —  ̂ -^WS^^^^^ 

UCKS 

OUR  TYPE  "A"  TRUCK 

is  designed  expressly  for  severe  liigh-speed  service  under 
heavy  loads.    It  is  a  swing  motion  truck  pure  and  simple. 
The  frame  is  made  of  soft  steel  with  the  exception  of  the  pedestals, 

which  are  of  malleable  iron  with  a  tensile  strength  of  77,000  lbs.  to  the  square  inch.      Full  elliptic  springs  are  used  under  the  truck 
bolster,  and  coil  springs  on  each  side  of  the  journal  box  in  the  pedestals. 

pil  i  nnilTrr— We  guarantee  perfect  lateral,  vertical  and  longitudinal  ease;  safety  on  curves  at  any  rate  of  speed;  a  saving 
UUAllrill  I  tt       wheel  and  tire  wear  and  an  increased  life  ot  roadbed.    This  truck  will  not  get  out  of  square,  and  will  perform 

any  work  that  is  required  of  it.    It  is  equipoed  with  the  Curtis  patent  inside  hung  brake  without  beams 
or  cross-connections  of  any  kind. 
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ST.  LOUIS  CAR  COMPANY 

Interior  of  New  Cars  for  Canton  and  Akron  Railway  Company. 

Coach  and  Truck  Builders 

ALSO  MANUFACTURERS  OF 

SPIRAL  JOURNAL  BEARINGS 

Especially  Designed  For  Any  Truck  in  the  Market. 

Guaranteed  to  Outwear  Any  Phosphor  Bronze  Bearing. 

Sole  Manufacturers  of  the  ANDERSON=SIVIITH  ARC  HEADLIGHT 

CORRESPONDENCE  SOLICITED 
The  only  complete  and  perfect  Arc  Headlight  on  the  market 



THE  JEWETT  CAR  CO. 

Makes  a  Specialty  of  ; 

Suburban  and  Elevated  Electric  Coaches. 

Office  and  Works, 

NEWARK,  OHIO,  U.S.A. 
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THE 

AMERICAN  CARiEFOUINDRY  CO. 

Jackson  £r  Sharp  Plant,  Wilmington,  Del. 

A   POPULAR  CAR   FOR   INTERURBAN  SERVICE 

THE  SOLID  ROLLED  STEEL  CAR  WHEEL 

MADE   EXCLUSIVELY  BY 

AMERICAN  CAR  and  FOUNDRY  CO. 

The  Only  Solid  (polled,  Low  Price  Steel  Wheel  for  Railway,  Electric  and  Street  Car  Service 

"The  tire  is  developed  from  the  rim  of  a  solid  wheel  blank 
by  action  of  driven  rolls,  which  embrace  it  on  all  sides,  con- 

densing and  working  the  steel  to  the  required  form.  Being 
an  integral  part  of  the  wheel,  it  cannot  loosen  from  the  heating 
action  of  the  brakes,  and  can  safely  be  worn  or  turned  down 

much  thinner  than  the  tire  of  any  built  up  wheel." 

"  Many  of  the  original  Solid  Rolled  Steel  Wheels  now  running 
under  passenger  cars  have  been  in  continuous  service  for  the 

past  twelve  years." 
"The  price  of  this  wheel  is  much  less  than  that  of  any 

composite  steel  tired  wheel  of  equal  diameter  and  service." 

Address  all  communications  concerning  wheels  to 

H.  W.  FOWLER,  Mgr  Steel  Wheel  Dept. 

FISHER  BUILDING,  CHICAGO 

Builders  of  Any  Type  of  Cars  for  Steam,  Electric  or  Animal  Traction 

===^=  for  Either  Domestic  or  Export  Trade  ==z= 
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LACLEDE  CAR  CO.,  ST.  LOUIS,  MO. 

BUILDERS  OF 

Gars  and  Trucks 

Car  No.  512 

ABOVE    CUT    REPRESENTS    A    30    FT.    VESTIBULED    CLOSED    CAR    MOUNTED    ON    NO.    6  M.C.B. 
DOUBLE  TRUCKS 

32    FT.    VESTIBULED    BAGGAGE    AND    PASSENGER    CAR    FOR    INTERURBAN  TRAFFIC 

SEND  US  YOUR  SPECIFICATIONS  AND  GET  OUR  PRICES 
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LACLEDE  CAR  CO.,  ST.  LOUIS,  MO. 

BUILDERS  OF 

Gars  and  Trucks 

NO.    6    M.    C.    B.    DOUBLE    TRUCK      ■  ■-n^'immm'^^-^'^'^sr 
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John  Stephenson  Co. 

Btjiilclor*^  of 

Cars  and  Trucks 

We  exhibited  this  car  at  the  last  Street 

Railway  Convention  held  in  Detroit- 

one  of  a  number  built  for  various  roads 

in  Indiana     ̂     ̂     ̂     ̂     ̂     ̂   ^ 

Office  and  Factory:   ELIZABETH,  N.  J 
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THE  G.  C.  HIHLNAIN  CAR  CO 

CLEVELAND,  OHIO 

FACTORY  AND  OrFICES  AT  COLLI/NWOOD 

If  you  did  not  see  this  car  at  Detroit,  we  wager  you  have  heard  about  it,  as  it  was  the  talk  of  the 
Convention. 

Can  not  you  think  of  hundreds  of  citizens  along  your  road  who  would  like  to  rent  this  car  for  excursions  ? 

Cars  like  this  are  going  to  be  absolutely  necessary  for  all  roads  of  any  size.  . 

We  finish  all  our  cars  for  city  and  suburban  use  in  the  same  elegant  and  complete  manner. 

We  are  prepared  to  deliver  promptly  all  cars  contracted  for  and  we  guarantee  that  the  very  best  of  every- 

thing will  enter  into  their  construction  and  finish.  The  finish  and  work  on  this  beautiful  car  is  no  exception. 
Write  us  for  photographs  and  blue  prints  and  we  will  send  you  anything  you  want. 
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Brill  Scmi-Convcrtible  Car 
PATENTED 

Roof  storage  of  windows.  Appearance  of  roof,  inside  and  out,  same  as  standard  car.  Large 

windows  raised  with  one  eas}^  lift.  No  rattling  and  no  sticking.  No  rubbish-collecting  window 

pockets  in  walls.  Space  saved  to  interior  width  of  car  by  doing  away  with  wall  pockets — 6  to  7^ 

inches.  A  bright,  roomy  car,  warm  in  winter  and  cool  and  airy  in  summer.  Always  ready  for  all 

kinds  of  weather.    A  money-saver  and  a  money-earner. 

The  Brill  Convertible  Car 

PATE/MTED 

Large  double-sash  windows  and  flexible  double-sheet  metal  panels  slide  into  roof  pockets  with 

an  ease  as  wonderful  as  the  fact  that  they  go  into  such  small  space.  The  car  is  warm  in  winter  and 

thoroughly  weather-proof.  In  summer  it  is  a  standard  open  car.  Between  seasons  it  is  whatever 

the  weather  demands.    Built  extra  strong  for  double  work. 
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PHILADELPHIA,  U.S.A. 

Cablegrams 

oBrilU"  Philadelphia J.  (i.  BRILL  COMPANY 

110  CANNON  STREET 

London,  E.CEngland 

Telegrams 
"Axles,"  London 

iCHESTER  TRACTION  COMPANY 

Brill  Sprinkling  Cars 

The  "  Geyser  "  Sprinkler,  with  axle-driven  air  compressor,  distributes  the  water  evenly  over 
35  to  45  feet  on  either  side  of  track.  The  Brill  Standard  Gravity  Sprinkler  covers  9  to  ii  feet  on 

either  side.    Centrifugal  pumps,  for  filling  from  stream  or  lake,  furnished  when  desired. 

Migh^Grade  Springs  SL^^^p^^?,/;"?,; 

FILLED 
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PHILADELPHIA,  U.S.A. 

Cablegrams 

"Brill."  Pblladeiphla 

STREET  RAILWAY  JOURNAL. 

J.  G.  BRILL  COMPAINY 

110  CANNON  STREET 
London,  E.CMEnglaii4 

Telegrams 
"Axles,"  LondoD 

Brill  27=G  Truck 

PATENTED 

For  fast  and  heavy  city  and  suburban  work.  Can  be  used  under  narrow  and  low  car  bodies. 

Cusbioned  side  swing — no  jar  in  rounding  curves,  so  destructive  to  the  car  body,  wheel  flanges,  lail 

heads  and  passengers'  comfort.  Solid  forged  frames  do  what  they  are  meant  to  do — keep  square  and 
keep  out  of  the  repair  shop.  Height  from  track  to  body  bolster,  after  car  body  is  mounted,  is  27 

inches,  with  30-inch  wheels. 

Brill  21=E  Truck 

PATENTED 

Each  side  frame  a  single,  solid  forging.  Solid  forged  end  pieces  and  centre  diagonal  braces — 

an  everlastingly  square  frame.  No  rivets,  no  built-up  work,  nothing  to  break  down,  nothing  to  get 

loose.  A  spring  arrangement  giving  complete  support  and  steady  cushion.  No  oscillation.  Self- 

oiling  journal  boxes,  run  six  months  without  re-oiling  and  are  absolutely  dust-proof.  Height  from 

track  to  top  of  upper  chord,  after  car  body  is  mounted,  is  25^  inches,  with  30-inch  wheels. 
Two  inches  lower  than  the  lowest. 
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I  r  RDiii  rAMDillVIV 
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The  Survival  of  the  Fittest 

A  frame  has  to  stand  strains  and  shocks  from  every  direction.  A 

riveted  frame  will  stand  a  good  deal  of  vertical  strain,  provided  there  are 

no  shocks ;  shocks  loosen  the  rivets,  and  once  loose,  the  scrap  pile  is  not 

far  off  A  riveted  side  frame  must  depend  entirely  upon  the  cross  pieces 

for  lateral  strains,  as  it  has  no  strength  of  itself  in  that  direction.  The 

horizontal  strains  of  present-day  motors  and  of  the  many  quick  starts 

and  stops  soon  force  a  riveted  frame  out  of  square,  and  the  bad  disloca- 

tions which  follow  defy  the  skill  of  the  most  scientific  doctors  of  the 

truck  hospital.  Riveted  frames  served  their  day  and  generation  and 

gave  place  to  cast  steel.  Frames  of  cast  steel  were  a  big  improvement, 

for  they  were  stiff  and  square,  in  fact  they  had  only  one  fault,  but  a  bad 

one,  they  broke.  So  we  simply  had  to  make  solid  forged  frames.  It 

took  years,  but  we  made  them,  and  thousands  of  them — -the  great 

hydraulic  presses  and  hammers  have  been  going  night  and  day  ever 

since.  There's  a  true  ring  to  the  name  solid  forged  "—it  sounds  as 
substantial  and  true  as  the  frame  itself.  It  stands  for  a  frame  that 

can  be  trusted — a  frame  that  can  stand  all  the  strains  and  shocks  that 

can  be  brought  upon  it  from  any  direction.  A  solid  forged  frame  keeps 

a  truck  square,  to  the  last  run,  and  the  truck  is  called  in  only  when  it  is 

out  of  date. 

One  of  the  Brill  Solid  Forged  Frames 
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THE 

GENERAL  ELECTRIC 

COMPANY 

OF  NEW  YORK,   U.  S.  A. 

View  of  the  Schenectady  Works 

Principal  Offices:  Schenectady,  N.  Y. 

SALES  OFFICES: 

BOSTON,  MASS.,  200  Summer  Street. 
NEW  YORK,  N.  Y.,  44  Broad  Street. 
Syracuse,  N.  Y.,  Sedgewick,  Andrews  &  Kennedy  Bldg. 
Bufialo,  N.  Y.,  Ellicott  Square  Building. 
PHILADELPHIA,  PA.,  214  South  Ea^venth  Street. 
Baltimore,  Md.,  Continental  Trust  Building. 
Pittsburgh,  Pa.,  502  Tradesmen's  Bank  Building. 
ATLANTA,  GA.,  Empire  Building. 
New  Orleans,  La.,  917  Hennen  Building. 
dNONNATI,  OHIO,  Perin  Bldg.,  Fifth  and  Race  Sts. 
Cleveland,  Ohio,  310  New  England  Building. 
Columbus,  Ohio,  14  North  High  Street. 

Nashville,  Tenn.,  Room  73,  Cole  Building. 
CHICAGO,  ILL.,  Monadnock  Block. 
Detroit,  Mich.,  704  Chamber  of  Commerce  Building. 
St.  Louis,  Mo.,  Wainwright  Building. 
Dallas,  Texas,  ScoUard  Building. 
Butte,  Mont,,  47  East  Broadway. 
Minneapolis,  Minn.,  Phoenix  Building. 
DENVER,  COLO.,  Kittredge  Building. 
Salt  Lake  City,  Utah,  25  E.  First  South  Street. 
SAN  FRANCISCO,  CAL.,  Claus  Spreckels  Bldg. 
Los  Angeles,  CaL,  Douglas  Building. 
Portland,  Ore.,  Worcester  Building. 

FOREIGN : 

Foreign  Dept.,  Schenectady,  N.  Y.,  and  44  Broad  Street,  New  York,  N.  Y. 

LONDON  OFFICE :  83  CANNON  STREET,  E.  C. 

For  all  CANADIAN  Business,  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ontario. 
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